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B.6 Toxicology and metabolism data
Original DAR (1996):

Beta-cyfluthrin is a pyrethroid, consisting of Zslierecisomeric pairs, which are the biologicatly a
tive isomers of cyfluthrin. They are contained yfilathrin at a percentage of about 40 %.

Due to the fact that in all studies on the metaolwith cyfluthrin these isomers were contained and
therefore also tested, the full package of datthemmetabolism of cyfluthrin can be regarded asdei
representative also for beta-cyfluthrin. Also aagrpart of toxicological studies were not performed
with beta-cyfluthrin. However, the data obtained dgfluthrin allow a true assessment of the toxico-
logical properties of beta-cyfluthrin. For singtedies or chapters referring to cyfluthrin the dahse
name is mentioned in the headline.

Re-evaluation by the RMS (2015):
For the AIR 3 re-assessment the old assessmenttherariginal DAR (1996, ASB2010-10436) and

the assessment in the subsequent addendum 1 @8B82014-9599) were integrated into one docu-
ment. The section headings were adapted to custamtlards.

The applicant submitted new studies to supportehapproval of the active substance (ADME, acute
toxicity, genotoxicity, short-term/repeat dose tityi, reproductive toxicity/teratogenicity, neurgio

city, and medical data). Besides these new sulustiedies all previously available studies were re-
evaluated and current criteria were applied. Ferald study summaries, when considered necessary,
the wording was changed for better comprehensioioamata tables were added. The results of the
re-evaluation and evaluation for new submittedistudre given below each study summary.

Summaries regarding the individual endpoints, theved reference values and proposals for classifi-
cation and labelling are included in Volume 1, gacf.6 and 2.10.

A publication listed in the reference list of thgpicant (Pesticide residues in food, FAO and WHO,
1987, TOX9401964) presents a summary about toxgimdb data of cyfluthrin (FCR 1272). However,
it reports no further results compared to the swmigresented in the RAR.

The applicant submitted a document about a litegagearch in the context of renewal of beta-
cyfluthrin (ASB2014-7922). The literature searclve®d a period of ten years (January 2004 — No-
vember 2013) and is generally based on the guiddacement of EFSA (Journal 2011; 9(2): 2092).
A number of 15 databases were used to retrievedsdor beta-cyfluthrin, its diastereomers or some
of its metabolites. For the parent compound 20@0dture references and for the metabolites further
111 literature references were recorded (duplioatelided).

After literature search the references were scobdnyeexperts according to relevance for human
health effects, environmental fate and behaviowelsas ecotoxicology. In total 159 referencesaver
left. These remaining references were full-texieaed. Finally, 5 studies were evaluated as relevan
and therefore included in the dossier. However enointhese 5 studies was related to human health
effects.

From the perspective of the RMS the selection t#vent studies concerning human health effects
seems arbitrary. The rationales given for not iditig studies of this endpoint in the dossier arteimo
line with the requirements of a systematic review.

Taken together, the literature search strategy séetne plausible whereas the study selection psoce
is rather vague.

A literature search generally based on the guidalooeiment of EFSA was conducted by the RMS
(date: January 2015; keyword: *Cyfluthrin* or 68358-5; last 10 years).
The databases selected and the numbers of areties/ed are summed up in the following table.



beta-cyfluthrin

-6 -

Volume 3 — B.6 Toxicology and metabolism data

07.03.2017

Table B.6 -1: Overview on the literature search coducted by the RMS
PubMed 259
Scopus 1367
ToxLine 15

The following criteria for inclusion and exclusiarere applied for reduction of retrieved articles:

Table B.6 -2: Overview on the applied inclusion anéxclusion criteria
Database Criteria - inclusion Criteria - exclusion

PubMed tox* analyt*
epidemiolog* residue*
human* ecotox*
medical* environm*
clinical* aquat*
“acute tox*”

Scopus tox* analyt*
epidemiolog* residues*
human* ecotox*
clinical* aquat*
medical* environm*
acut* malaria*

leishmanios*
efficac*
method*
resist*
assay*

ToxLine epidemiol* PubMed
human* pubdart
clinical* analyt*
medical* ecotox*
acut* residues*

aquat*
environm*
malaria*
leishman*
efficac*
method*
resist*
assay*
mosquit*

A number of 69, 42 and 2 references were left idsNwed, Scopus and ToxLine database, respective-

ly.

The titles and abstracts of these remaining rete®nvere screened for potential relevance for the
toxicological assessment. The selected articledeseribed in the respective sections of the RAR.
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B.6.1 Absorption, distribution, metabolism and excretion in mammals

B.6.1.1.1 Absorption, distribution, metabolism and excretion by oral route

Four new studies on toxicokinetics have been generated since Annex-l inclusion of cyfluthrin/beta-
cyfluthrin and the publication of the addendum 1 (2002, ASB2014-9599). Except the new studies, all
studies here have been previously submitted. For the renewal process they were again evaluated.
A literature search for the Renewal Assessment Report (RAR) including publications from the last 10
years was performed by the RMS. The publications were considered as supplemental information.

Studies evaluated in the original monograph of beta-cyfluthrin by the RMS in October 1996
(ASB2010-10436):

Data point: KCA5.1.2

Report: I 1031, RIP9400855:
Thiocyanate excretion in rats' urine after intraperitoneal administration of
FCR 1272 and decamethrin in comparable doses and after exposure to
defined FCR 1272 concentrations in the inhalation air. Report No.: PH

10130, (August 17, 105 S
I

Guideline(s): No guideline available

Deviations: Not applicable

GLP: GLP was not compulsory at the time the study was performed)
Acceptability: Acceptable

(Dates of exp. work: June, 1982)

Materials and methods:

Test substance: Cyfluthrin, batch number: 816 070 017, isomer ratio: | 24.9 %, 11 17.9 %, 111 30.0 %,
IV 22.2 %, purity: 95 %. Decamethrin purity: 99.2 %.
Animal species: Wistar albino rats (BOR:WISW (SPFCpb), so

) 10 males or females/group, weight 160-200 g. Administration: Groups of ten rats each
received 0, 1, 5, 10, 15 mg/kg bw FCR 1272 and 5, 10, 15 and 20 mg decamethrin/kg body weight
intraperitoneal (only males). The animals were then placed immediately in metabolism cages and the
urine was collected for up to three days after start of study.
Groups of ten male and ten female rats per concentration were exposed to FCR 1272 aerosols at 0, 59,
93, 180 mg/mair for four hours. At the end of exposure the animals were placed in metabolism cages.
The urine collected 0-20, 20-44, 44-68 and 68-92 hours after end of study was examined for its thio-
cyanate content.

Results and discussions:

Doses of 1-10 mg FCR 1272/kg body weight and of 5-20 mg decamethrin/kg body weight were toler-
ated by the rats without clinical symptoms and mortalities. At a dose of 15 mg FCR 1272/kg body
weight, three of 10 treated rats died with the symptoms typical for FCR 1272. Despite great individual
fluctuations, it was observed that the animals excreted thiocyanate in relation to dose. Thiocyanate was
detectable in the urine for up to 72 hours. A total of approx. 24-42 % of the FCR 1272 administered
was excreted through the kidneys in the form of thiocyanate. In contrast only approx. 6-10 % of the
active ingredient administered was excreted as thiocyanate with the urine after intraperitoneal admin-
istration of 5, 10, 15 and 20 mg decamethrin/kg body weight.

All concentrations of the inhalation study were toxic to the rats, showing symptoms typical for FCR
127 and 5 female rats of the highest dose group died. If a respiration minute volume of 120 ml is used
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as a base for the animals, 4-6 % of the active ingredient intake for the males and 2-6 % for the females
was excreted in the form of thiocyanate.

Re-evaluation by the RMS (2015):

The study is considered acceptable under the conditions of the study and based on the information
given in the report. Also in the original monograph (1996, ASB2010-10436), the study was considered
acceptable.

Data point: KCA5.1.1

Report: I 1982, RIP9400862:
Biotransformation of [F-phenyl-UE4C]cyfluthrin; characterisation and
preliminary identification of the metabolites. Report No.: PF 1632; (Janu-

ary 21, 1082

Guideline(s): At the time the study was performed, no particular method was compul-
sory.

Deviations: Not applicable

GLP: No (When the study was performed, GLP was not compulsory)

Acceptability: Supplemental

(Dates of exp. work: not given)

Materials and methods:

Test substance: [F-phenyl-Ut€]-cyfluthrin, batch number: not given, cis/trans isomer ratio: 42/58

%, radiochemical purity: 98 %, 63.5 uCi/mg.

Animal species: Sprague Dawley rats (sourjj

). 2 males/group, weight approx. 200 g).

The labelled parent compound was administered orally at a dose of 10 @igQyfluthrin per kg

body weight (as an emulsion in physiological saline solution containing detergent). The urine samples
were collected at intervals of 0-8 h and 8-24 h after administration. The radioactivity of the urine sam-
ples, extracts and solutions was determined by liquid scintillation spectrometry (LS spectrometry).

Results and discussions:

By 24 hours after oral administration of 10 mg [F-phenyl{4C}-cyfluthrin per kg body weight to

male rats, most of the radioactivity (>65 %) was eliminated in the urine. The metabolites in the urine
of male rats 8 hours after oral application of 10 mg [F-phenyfdl-cyfluthrin per kg body weight,

were characterised and tentatively identified as conjugates of preponderantly 4'-hydroxy-3-phenoxy-4-
fluorobenzoic acid (approx. 50 % of the renal radioactivity), and 3-phenoxy-4-fluorobenzoic acid (ap-

prox. 40 %).

Re-evaluation by the RMS (2015):

The study is now considered to be supplemental since no information on the batch number and on the
dates of the experimental work are given. In the original monograph of beta-cyfluthrin from October
1996 (ASB2010-10436), the study was considered to be acceptable.

Data point: KCA5.1.1

Report: I 1982, RIP9400865:
Comparative study of rats on absorption of FCR 1272 after single oral
administration in polyethylene glycol 400 or Cremophor EL/water as
formulation vehicle. Report No.: PH 10715 (March 10, 19l
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Guideline(s): At the time the study was performed, no particular method was compul-
sory.

Deviations: Not applicable

GLP: No (When the study was performed, GLP was not compulsory)

Acceptability: Not acceptable

(Dates of exp. work: not given).

Materials and methods:

Test substance: Cyfluthrin (FCR 1272), batch number: 816170019, isomer ratio: 1 26.6 %, 11 19.1 %,
Il 33.7 %, IV 20.6 %, purity not reported.

Animal species: Wistar albino rats (BOR:WISW SPF 68 Han, s

) 14 males per group/ 4 males (control-group), weight 160-170 g.

Administration:

15t group: 10 mg/kg bw cyfluthrin (one single oral dose; administration volume 5 ml/kg bw) in the
form of a 0.2 % solution in lutrol (polyethylene glycol 400).

2" group: 10 mg/kg bw cyfluthrin (one single oral dose; administration volume 10 mi/kg bw) in the
form of a 0.1 % emulsion in Cremophor EL/distilled water.

Control group: Four male unfed rats each received the solvents only.

0.5, 1, 2, 4, 6, 16, and 24 hours after administration, two rats per group were sacrificed by ether anaes-
thesia. Blood was taken via heart puncture. The stomachs were removed and opened. Cyfluthrin was
determined in the blood and in the stomach extracts.

Results and discussions:

Absorption was fast using Cremophor EL/distilled water as formulant, and the 4 FC 1272 enantiomers
were detected in the blood 30 min after administration. Maximum figures were reached after 1 hour.
At this point the animals showed first signs of toxic symptoms typical for cyfluthrin. All animals sur-
vived and the symptoms had disappeared after 2 hours.

Using cyfluthrin in polyethylene glycol 400 the enantiomers could not be detected in the blood until
4 hours after administration. Maximum figures were reached after 6 hours, but these figures only
reached about 1/5 of the maximum figures obtained after 1 hour for the animals treated with cyfluthrin
in Cremophor EL/distilled water. Toxic symptoms were not observed.

Considerably higher amounts of cyfluthrin were found after 30 min up to 4 hours in the stomachs of
animals treated with cyfluthrin in polyethylene glycol 400. After 30 min the concentrations were about
5 times higher than in the stomachs extracts of cyfluthrin in Cremophor EL/distilled water.

Cyfluthrin in Cremophor EL/distilled water is absorbed faster (maximum 1 hour) and more intensively
than cyfluthrin in polyethylene glycol 400 (maximum 6 hours). The shift of the enantiomer ratio with-
in the first few hours in favour of cis-enantiomers was observed in both groups. The results obtained
demonstrate that the absorbability of cyfluthrin after oral administration depends largely on the polari-
ty of the formulation vehicle. The toxicity of cyfluthrin in Cremophor EL/distilled water is caused by
faster and higher absorption.

Re-evaluation by the RMS (2015):

The study is now considered to be not acceptable since no information on the purity of the test sub-
stance and on the dates of the experimental work are given. In the original monograph of beta-
cyfluthrin from October 1996 (ASB2010-10436), the study was considered to be acceptable.

The applicant disagreed with this decision and stated that although the study was not conducted to
current guidelines, it delivers scientifically sound and significant information about the influence of
the vehicle on the absorption of cyfluthrin and thus the study should be regarded as supportive infor-
mation.

However, the conclusion by the RMS that the study is considered not acceptable remains. It is noted,
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that this decision has no influence on the oral absorption value and on the reference values.

Data point: KCA5.1.1
Report:

, 1983, RIP9400866:
Fluorophenyl-ULYC cyfluthrin (FCR 1272) biokinetic study in rats.

Report No.: PH 11575(F), (February 18, 19§ )b NN
I

Guideline(s): At the time the study was performed, no particular method was compul-
sory (the study partly complies with the OECD Guideline for Testing
Chemicals No. 417, adopted July 2010)

Deviations: None that compromised the validity of the study results (age of the rats
are not given, absorption was determined on cannulated rats for dose
group only (0.5 mg/kg bw), information on metabolism not given)

GLP: No (When the study was performed, GLP was not compulsory)

Acceptability: Acceptable
(Dates of exp. work: 1980 to 1981).

Materials and methods:

Test substance: cyfluthrin, batch number: 16003/79, cis/trans isomer ratio: 42/58, purity: 97.5 %, radi-
ochemical purity: 98 %, 62 pCi/mg.

Animal species: Mura rats (SPRA:Han, sou (i ) 5/oroup. weight
190-210 g.

Administration: a) 0.5 mg/kg bw (single intravenous or intraduodenal, male rats), b) 0.5 mg/kg bw
(single oral, male rats), c) 10 mg/kg bw (single oral dose, male rats), d) 0.5 mg/kg bw (single oral
dose, female rats). The labelled substance was dissolved in toluene in a concentration of 8.4 mg/ml.
The rats used for excretory experiments and whole body autoradiography were housed individually in
metabolism cages. Two-day experiments were performed on non-anesthetised, non-fasted male rats in
which a biliary cannula had been surgically implanted on the day prior to administration.

The animals were narcotised with carbon dioxide and sacrificed. If blood was collected, it was sepa-
rated into plasma and erythrocytes by centrifuging. The organs and tissues removed during necropsy
were weighed while fresh and after freeze-drying mechanically pulverised.

The amounts of radioactivity excreted in the urine, faeces bile, and the expired gases, as well as the
radiolabelled residues present in the body at the respective times of sacrifice are expressed in percent
of administered radioactivity.

Results and discussions:

The mass balance (percent of excreted radioactivity in the bile, urine, faeces, expired air, body exclud-
ing / including gastrointestinal tract) 48 hours after administration was satisfactory (93.5-103.1 %).

Accumulation:

The kinetics of excretion, as well as the concentration curves in the individual tissues and organs, indi-
cate that the small amount of residues (0.2 %) present in the body at the end of the study (10 day) do
not accumulate, but continue to be eliminated.

Absorption:

Information on absorption can be obtained from the experiment on cannulated animals (0.5 mg/kg
bw). An absorption index of about 90 % of the recovered amount is obtained from the total amounts of
radioactivity determined in the urine 0 %), the bile¥ 33 %), faeces<(12 %) and in the body ex-
cluding gastrointestinal tract 0.5 %).

Elimination/Excretion of radioactivity:



beta-cyfluthrin -11- 07.03.2017
Volume 3 — B.6 Toxicology and metabolism data

The radioactivity is eliminated in the expired gases only to a small extent. 48 hours after the oral ad-
ministration of 10 mg/kg bw, less than 0.001 % of the administered dose is expired.

The excretion is predominantly renal (renal/faecal: 2:1) for both routes of administration.

Within 2 days after oral administration of 0.5 and 10 mg/kg bw to male rats and 0.5 mg/kg bw to fe-
male rats, 59-74 % of the recovered amount is excreted renally, and 25 % to 39 % faecally (total >98
%).The amount of radioactivity excreted is proportional to the dose level tested and independent of the
sex of the animals. The total amount of radiolabelled residues of the parent compound present in tis-
sues (excluding gastrointestinal tract) is in the range of 1.1 % to 1.6 %.

After intravenous administration of 0.5 mg/kg bw to male rats, about 70 % is excreted renally and 24
% faecally. The total amount of radiolabelled residues of the parent compound present in tissues (ex-
cluding gastrointestinal tract) is 6 %.

After the intraduodenal administration of 0.5 mg/kg bw cyfluthrin to male rats, approximately on third
of the recovered amount is excreted in the bile, more than 50 % within 2 hours, and more than 90 %
within 6 hours after administration. The biliary excretion of radioactivity begins quickly after intradu-
odenal administration. The cannulated animals excrete about 54 % renally and 12 % faecally (entero-
hepatic circulation).

Distribution of radioactivity into tissues and organs:

After oral administration of 10 mg/kg bw to male rats, approximately 40 % of the administered radio-
activity is present 1.5 hours after administration in the body, excluding gastrointestinal tract. Due to
renal and biliary excretion, the value decreases to 20 % after 8 hours, 1.7 % after 2 days, and to 0.2 %
after 10 days after administration.

Concentration of radioactivity in individual organs and tissues:

After oral administration of 10 mg/kg bw, at the time of maximum plasma level (1.5 hours after ad-
ministration) values in the liver and in the kidneys were markedly higher in comparison to other or-
gans/tissues. Parallel to the onset of excretion in urine and bile, a slow redistribution of radioactivity
occurs into the fatty tissue. Two days after administration, the concentration in the renal fat is about 10
times higher than the mean concentration in the body, 10 days after administration it is about 20 times
higher.

Concentration of radioactivity in the plasma:
Minimal radioactivity is found in the erythrocytes, which are 5 times lower than in the plasma level.

Re-evaluation by the RMS (2015):

Information on the metabolism is missing. The study is considered acceptable under the conditions of
the study and based on the information given in the report. Also in the original monograph of beta-
cyfluthrin from October 1996 (ASB2010-10436), the study was considered acceptable.

Data point: KCA5.1.1

Report: I 1983, RIP9400867:
Biokinetic part of the general metabolism studies in the rat. Report No.:

PH 11872(F), (June 9, 10¢ S
.

Guideline(s): The study was run according to EPA specifications (The experimental
design is comparable to Directive 87/302/EEC, Part B. and partly com-
plies with the OECD Guideline for Testing Chemicals No. 417, adopted

July 2010)
Deviations: None that compromised the validity of the study results
GLP: No (When the study was performed, GLP was not compulsory)
Acceptability: Acceptable

(Dates of exp. work: December 1980 to July 1981)
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Materials and methods:

Test substance: [Fluorobenzene-UC]-cyfluthrin, batch number: 16003/79, cis/trans isomer ratio:
42/58, purity: 97.5 %, radiochemical purity: 98 %, 62 uCi/mg.

Animal species: Mura rats (SPRA, SPF 68 Han, so|j ) 5 alcs or
females/group, weight ca. 200 g).

Administration: Group A: 0.5 mg/kg bw (single intravenous and intraduodenal), Group B: 0.5 mg/kg
bw (single oral), Group C: 0.5 mg/kg bw (a series of 14 daily oral doses of non-radioactive substance,
followed by a single oral radioactive dose at the same level after 24 hours), Group D: 10 mg/kg bw
(single oral). The labelled substance was dissolved in toluene in a concentration of 8.4 mg/ml.

The rats used for excretory experiments were housed individually in metabolism cages.

The biliary cannula had been surgically implanted on the day prior to administration. The animals
were narcotised with carbon dioxide and sacrificed.

The collected blood was separated into plasma and erythrocytes by centrifuging. The organs and tis-
sues removed during necropsy were weighed while fresh and after lyophilisation. Finally they were
homogenised.

Results and discussions:

The mass balance (percent of excreted radioactivity in the bile, urine, faeces, expired air, body exclud-
ing / including gastrointestinal tract) 48 hours after administration was satisfactory (93-106 % in
males; 93-101 % in females).

Accumulation:

The kinetics of excretion, as well as the concentration curves in the individual tissues and organs, indi-
cate that the small amount of residues (0.06 % / 0.066 % in males / females after i.v. administration,
0.011 % / 0.013-0.016 % / 0.018 % in males / females after oral administration) present in the body
exclusive gastrointestinal tract at sacrifice do not accumulate, but continue to be eliminated.

Absorption:

The comparison of the sum of the renally excreted and the radioactivity remaining in the body exclud-
ing the gastrointestinal tract at sacrifice (48 hours after administration), between intravenous and oral
administration resulted in an absorption extent of nearly 100 % (males) and 90 % (females). Based on
the sum of the radioactivity excreted via the bile fluid and urine plus the remaining radioactivity in the
body excluding gastrointestinal tract the extent of absorption amounted to ca. 90 % of the given dose.
This also holds for the multiple oral administration of the low dose to both sexes and the single oral
administration of 10 mg/kg bw to male and female rats.

The absorption commences at about 13 min after administration and has an average half-life of ca.
34 min. No difference between sex, dose level or pre-treatment was noted.

Distribution:

The radioactivity of cyfluthrin was slowly distributed from the intravascular space to the tissues. After
i.v. injection of 0.5 mg/kg bw the volume of distribution of the central compartment was ca. 17 % of
the total body volume.

Excretion:

Within the period of 48 hours after i.v. injection and oral administration total excretion of both sexes
amounted up to 94 % and 99 % of the radioactivity, respectively. The excretion ratio (urine/faeces) for
the males was 2.9 and for the females 2.3. After oral administration males excreted about 2 to 3 times
more via urine than via faeces. The renal excretion was rapid, 90 % were excreted within the first
24 hours. Within 48 hours via faeces 29 % of the retrieved dose was excreted in males and 35 % in
females.

Approximately one third of the retrieved radioactivity was excreted via bile fluid during the first

2 hours and more than 90 % within the first 6 hours post application. Relating these results to the fae-
cal excretion of intact rats following both routes of administration, it can be stated that at least one half
of the faecally excreted radioactivity is due to an absorbed and the biliary eliminated amount. A part of
the biliary radioactivity is subject to an enterohepatic circulation.
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Concentration of radioactivity in individual organs and tissues:

In the sciatic nerve there was a relatively high concentration compared to the very low concentration
in the brain.

In all cases under investigation the fat is the organ showing the highest relative concentration of
cyfluthrin and/or its metabolites. It can be concluded that the fat is the target organ at least in rats re-
flecting the lipophilicity of cyfluthrin and/or its metabolites.

Re-evaluation by the RMS (2015):

The study is considered acceptable under the conditions of the study and based on the information
given in the report. Also in the original monograph of beta-cyfluthrin from October 1996 (ASB2010-
10436), the study was considered acceptable.

Data point: KCA5.1.1

Report: I 1983, RIP9400868:
[Fluorobenzene-ULX4C]-FCR 1272; [Fluorobenzene-U¥C]-cyfluthrin:
Metabolism part of the general metabolism studies in the rat. Report No.:
PF 2059, (September 14, 19

(see also Ecker, 1982,

Klein et al., 1983)

Guideline(s): The study was run according to EPA specifications (NTIS, USD Com-
merce, Pesticide Assessment Guidelines, Subdivision F, Nov. 1982). The
method is compatible to Directive 87/302/EEC, Part B.

Deviations: None that compromised the validity of the study results
GLP: No (GLP was not compulsory at the time the study was performed)
Acceptability: Acceptable

(Dates of exp. work: not given)

Materials and methods:

Test substance: [Fluorobenzene-YC]-cyfluthrin, batch number: 16003/79, cis/trans isomer ratio:
42/58, purity: 97.5 %, radiochemical purity: 98 %, 62 uCi/mg.

Animal species: Animal species: Mura rats (SPRA, SPF 68 Han, s|iii GGG

Il 4 males or females/group, weight 200 g).

Administration: Group A: 0.5 mg/kg bw (single intravenous), Group B: 0.5 mg/kg bw (single oral),
Group C: 0.5 mg/kg bw (a series of 14 daily oral doses of non-radioactive substance, followed by a
single oral radioactive dose at the same level after 24 hours), Group D: 10 mg/kg bw (single oral).

The labelled substance was dissolved in toluene in a concentration of 8.4 mg/ml. The rats used for
excretory experiments were housed individually in metabolism cages. Urine was collected 8, 24 and
48 hours after dosing, faeces were collected 24 and 48 hours after dosing. Metabolite distribution in
urine and faeces was determined by Thin Layer Chromatography (TLC) analysis.

Results and discussions:

The excretion of radioactivity 48 hours after oral administration of the test compound exceeded 95 %
of the totally (in excreta and body) recovered radioactivity for animals of either sex at low and high
dose levels. The ratio of renal to faecal excretion ranged from 2:1 to 3:1 for males and 1.6:1 to 1.8:1
for females. This sex dependent excretion patter was considered to result from a lower degree of con-
jugation of the hydroxylated metabolite FCR3145 with a subsequent higher degree of faecal excretion
of the non-conjugated compound by female rats of all dose groups.

The excretion of radioactivity 48 hours after i.v. administration of the test compound ranged from 93.7
% (males) to 90.5 % (females), the ratio of renal to faecal excretion being 2.6:1.

Metabolite M1 - conjugate of 4’-hydroxy-4-fluoro-3-phenoxybenzoic acid (OH-FPB acid) represented
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51-52 % of the recovered radioactivity in dose groups A, B and C. Males excreted a higher amount of
M1 than corresponding females.

Metabolite M2 was a minor metabolite representing 3 % or less of the recovered radioactivity and
showed no significant differences between dose groups or sexes.

Metabolite FCR3145 - free 3-(-(4-hydroxyphenoxy)-4-fluorobenzoic acid accounted to 3-5 % of the
recovered radioactivity in urine only of male animals of all dose groups. This metabolite complements
for the inverse difference between the sexes concerning the metabolite M1.

Metabolite FCR3191 - free 3-phenoxy-4-fluorobenzoic acid represented approximately 10 % of the
recovered radioactivity in males and females of dose groups A, B, and C (all low doses), whereas ani-
mals of dose group D generated an approx. double amount of this metabolite.

The unchanged parent compound FCR1272 accounted for approximately half of the faecally eliminat-
ed portion.

Identified metabolites comprise 65-72 % of the recovered radioactivity in the dose groups A and B
(both single low dose) and approx. 82 % in the dose groups C (multiple low dose groups) and D (sin-
gle high dose).

Re-evaluation by the RMS (2015):

The study is considered acceptable under the conditions of the study and based on the information
given in the report. Also in the original monograph of beta-cyfluthrin from October 1996 (ASB2010-
10436), the study was considered acceptable.

Studies submitted with the dossier for the Renewal Assessment Report (RAR):

Data point: KCA5.1.1

Report: I 2013, ASB2014-7716:
Beta-cyfluthrin: Absorption, Distribution and Excretion of [fluorophenyl-
UL-*C]-beta-cyfluthrin, formulated in Cremophor EL, in Male Rats Af-
ter Single Oral Administration at One Dose Level. Com/|j | I
I \o: R-30146, M-481053-01-1
Date: 2013-03-06
not published

Guideline(s): OECD Guideline No. 417, July 2010
Deviations: Metabolite profiling not performed
GLP: Yes

Acceptability: Acceptable

(Dates of exp. work: September 2012-November 2012)

Materials and methods:

Test substance: beta-cyfluthrin, radiolabeled test item: batch number: PNBC000623, isomer distribu-
tion: I: max. 2 %, 1l: 30-40 %, lll: max. 3 %, IV: 57.0-67 %, purity: 99.3 %.
Animal species: Wistar rats (RccHan:WIST (SPF), soliii

I / males /group, weight at dosing: 255 + 3 g.
Administration: single oral dose of nominally 10 mg/kg bw beta-cyfluthrin in Cremophor EL via ga-

vage. The target volume was 5 mL/kg bw.

Results and discussions:

One rat (humber 2) had to be sacrificed for ethical reasons when the animal started convulsing.

All animals started showing signs of toxicity 1 hour after dosing. The symptoms were hypersalivation,
piloerection, diarrhoea, and crouch position. Animals were symptom-free at around 10 hours after
dosing. Thereafter, no unusual appearance/behaviour or signs of toxicity were observed.

Absorption and Excretion: The mass balance documenting the absorbed and excreted fractions is
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shown in Table B.6.1-1. About 92 % of the administiedose was recovered from excreta within 48 h
after dosing. The vast majority of excretion ocedrwithin the first 24 h after dosing.

About 35 % of dose was recovered from faeces. Sammp the percent of dose found in urine, tis-
sues and carcass, a minimum absorption of 60 % hawet occurred. Only 3 % of the dose was pre-
sent in the carcass at 48 h post dosing. A sufffilsidnigh recovery of 95.3 % was achieved.

Table B.6.1-1: Mass balance of beta-cyfluthrin devied radioactivity in male rats
Mass Balance [% of dose]
Urine
0-24 h 52.20
24-48 h 4.70
Subtotal 56.90
Faeces
0-24 h 26.15
24-48 h 8.52
Subtotal 34.67
Expired air
0-24 h <0.01
24-48 h <0.01
Subtotal <0.01
Cage Wash 0.61
Total Excretion 92.18
Tissue Residues
Tissues 0.39
Gl contents 0.48
Carcass 2.28
Subtotal 3.14
Amount absorbed (minimurh) 60.18
Total Recovery 95.33

* The amount absorbed was calculated based on tioacsslity recovered in urine, cage wash, and messdin carcass and
tissues.

Blood and plasma concentrations:

At 1 hour post dose, mean blood and plasma coratents were 4.766 and 9.04§ eq/g, respective-

ly. At 48 hours post dose, mean concentrationsedsed to 0.059 and 0.14g eq/g in blood and
plasma, respectively. The higher concentrationadan plasma as compared to blood would suggest
that test item related materials are mainly assedito the plasma fraction of the blood.

Distribution:

Mean concentrations of total radioactivity in tiestand organs are presented in Table B.6.1-2. Resid
ual radioactivity at 48 hours post dosing coulddbtected in all tissues/organs analysed.

Highest concentrations of radioactivity were foundvhite fat, adrenals, kidneys, liver, lungs, paac

as, thyroids, gastrointestinal tract (without comgg and the remaining carcass. These tissues&®rgan
had concentrations higher than in blood.

Tissues like brain, femur, heart, muscle, spleestid and thymus had concentrations lower than in
blood.
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Table B.6.1-2: Concentration of total radioactivityin tissues and organs
Mean SD LOQ

Dose [mg/kg bw] 9.99 0.13
[ng equivalents per g]
Adrenals 0.437 0.034 0.0042
Brain 0.004 0.001 0.0020
Fat (white) 1.355 0.518 0.0042
Femur 0.025 0.004 0.0008
Heart 0.021 0.003 0.0021
Kidneys 0.114 0.011 0.0021
Liver 0.183 0.026 0.0024
Lungs 0.067 0.024 0.0022
Muscle 0.014 0.007 0.0021
Pancreas 0.335 0.342 0.0021
Spleen 0.022 0.001 0.0021
Testis 0.017 0.002 0.0020
Thymus 0.035 0.006 0.0020
Thyroids 0.328 0.280 0.0200
Gl-Tract 0.230 0.051 0.0022
Carcass 0.282 0.052 0.0004
Blood, 1 h 4.766 1.006 0.0025
Plasma, 1 h 9.045 1.947 0.0084
Blood, 48 h 0.059 0.005 0.0042
Plasma, 48 h 0.112 0.013 0.0042

1LOQ: Limit of Quantification

Conclusion:

After oral administration, [fluorophenyl-ULsC]-beta-cyfluthrin related material was rapidly exted
either via urine or faeces. Urinary excretion repreed about 57 % of the dose and faecal excretion
accounted for about 35 % of the dose. Within 48082.18 % of the administered radioactivity was
excreted with a total of 3.14 % of the residuali@adtivity recovered in the gastro intestinal corse
(0.48 %), tissues (0.39 %) and carcass (2.28 %4. drhount absorbed was calculated based on the
radioactivity recovered in urine, cage wash, arsititees in carcass and tissues. At least 60.18tHeof
dose was absorbed from the gastrointestinal tnéatsystemic circulation.

Information about radioactivity present in bile wast provided. Therefore, it cannot be assumed that
the proportion excreted via faeces represents rahtghich had undergone systemic absorption. A
minimum oral absorption of 60 % can be assumed.

The study is considered acceptable under the ¢onsglibf the study and based on the information
given in the report.
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Data point: KCA5.1.1

Report: I 2014, ASB2014-7717
Beta-Cyfluthrin: Absorption, Distribution, Excretion and Metabolism of
[fluorophenyl-UL+‘C] Beta-Cyfluthrin, formulated in PEG400, in Male
Rats After Single Oral Administration at One Dose Level. Company:
Irvita Plant Protection Report No: R-30146a, M-481060-01-1

Guideline(s): OECD Guideline No. 417, July 2010

Deviations: None that compromised the validity of the study results
GLP: Yes

Acceptability: Acceptable

(Dates of exp. work: December 2012- December 2013)

Materials and methods:

Test substance: beta-cyfluthrin, radiolabeled test item: batch number: PNBC000623, isomer distribu-
tion: I: max. 2 %, II: 30-40 %, lll: max. 3 %, IV: 57.0-67 %, purity: 99.3 %.

Animal species: Wistar rats (RccHan:WIST (SPF), soliii
I / males /group, weight at dosing: 182 + 5 g.

Administration: single oral dose of nominally 10 mg/kg bw beta-cyfluthrin in Cremophor EL via ga-
vage. The target volume was 5 mL/kg bw.

Results and discussions:

No mortality occurred.

No unusual appearance/behaviour or signs of toxicity were observed.

The mass balance documenting the absorbed and excreted fractions is shown in Table B.6.1-3. About
97 % of the administered dose was recovered from excreta within 48 h after dosing. The vast majority
of excretion occurred within the first 24 h after dosing.

About 30 % of dose was recovered from faeces, but without information about radioactivity present in
bile, it cannot be proven that this proportion represents material which had undergone systemic ab-
sorption. Summing up the percentage of dose found in urine, cage wash, tissues and carcass, a mini-
mum absorption of 68 % must have occurred. A sufficiently high recovery of 98.3 % was achieved.

Table B.6.1-3: Mass balance of beta-cyfluthrin derived radioactivity in male rats
Mass balance [% of dose]
Urine
0-24 h 54.41
24-48 h 9.85
Subtotal 64.25
Faeces
0-24 h 21.01
24-48 h 8.72
Subtotal 29.74
Expired air
0-24 h <0.01
24-48 h <0.01
Subtotal <0.01
Cage wash 2.69
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Total excretion 96.69
Tissue residues
Tissues 0.45
Gl contents 0.22
Carcass 0.89
Subtotal 1.56
Amount absorbed 68.29
Total recovery 98.25

* The amount absorbed was calculated based on tieactidity recovered in urine, cage wash, and ressidin carcass and
tissues.

Blood and plasma concentrations:

At 6 hours post dose, mean blood and plasma caatiems were 5.546 and 10.644 eq/g, respec-
tively. At 48 hours post dose, mean concentratieweased to 0.045 and 0.QHeq/g in blood and
plasma, respectively. The higher concentrationaddn plasma compare to blood would suggest that
test item related materials are mainly associai¢dd plasma fraction of the blood.

Distribution:

Mean concentrations of total radioactivity in tiestand organs are presented in Table B.6.1-4. Resid
ual radioactivity at 48 hours post dosing coulddbéected in all tissues/organs analysed. Highest co
centrations of residual radioactivity were foundwhite fat, in richly vascularised tissues: adrenal
kidneys, liver, lungs, pancreas, thyroids, the rgastestinal tract (without contents) and the rarirag
carcass. These tissues/organs had concentratioia$ @ghigher than the ones found in the blood.
Contrary, tissues from brain, femur, heart, mussideen, testis and thymus had concentrations lower
than the ones found in blood samples.

Table B.6.1-4: Concentration of total radioactivityin tissues and organs
Mean SD LOQ

Dose [mg/kg bw] 10.07 0.080
[ng equivalents per g]
Adrenals 0.157 0.106 0.0041
Brain 0.003 0.001 0.0021
Fat (white) 0.820 0.364 0.0041
Femur 0.014 0.013 0.0012
Heart 0.013 0.004 0.0021
Kidneys 0.092 0.024 0.0021
Liver 0.128 0.029 0.0023
Lungs 0.045 0.006 0.0022
Muscle 0.008 0.002 0.0021
Pancreas 0.046 0.042 0.0021
Spleen 0.010 0.004 0.0021
Testis 0.013 0.004 0.0019
Thymus 0.008 0.003 0.0019
Thyroids 0.060 0.027 0.0195
Gl-Tract 0.119 0.064 0.0022
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Carcass 0.108 0.034 0.0004

Blood, 6 h 5.546 1.320 0.0082

Plasma, 6 h 10.641 2.454 0.0082

Blood, 48 h 0.045 0.014 0.0021

Plasma, 48 h 0.076 0.022 0.0021

1Due to a low overall recovery for animal numbesdmples from this rat were not used.

2LOQ: Limit of Quantification

Urinary metabolite pattern:

The quantitative distribution of the urinary methiigofractions is summarised in Table B.6.1-5 below

(% of dose).
Table B.6.1-5:

Urinary metabolite pattern

Urinary metabolite pattern [% of dose]*

Metabolite fraction Sampling time Assignment
0-24 h 24-48 h

Ul 38.4 8.3 OI—_|-FPB acid sulfate
conjugate

u2 1.8 0.2 OH-FPB acid

u3 135 11 FPB acid

U4 0.4 0.1 beta-cyfluthrin

> 54.1 9.7

1 Due to a low overall recovery for animal numbeurine samples from this rat were not used for bt profiling.

Faecal metabolite pattern:

The quantitative distribution of the faecal metatieolractions is summarised in the next table (% of

dose).

Table B.6.1-6:

Faecal metabolite pattern

Faecal metabolite pattern [% of dose based on extction recoveries}

Metabolite fraction Sampling time Assignment
0-24 h 24-48 h

F1 0.18 0.19

F2 0.90 0.65 OH-FPB acid

F3 0.43 0.44 FPB acid

F4 0.19 0.21

F5 0.29 0.32

F6 0.54 0.49 FPB-ald

F7 0.37 0.23

F8 16.14 3.89 beta-cyfluthrin

Subtotal 19.05 6.41

Non-extractable 0.48 0.65

% dose recovered in matrix 21.01 8.72

1 Due to a low overall recovery for animal numbefakces samples from this rat were not used foaladite profiling.
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Plasma metabolite pattern:
The quantitative distribution of the plasma metabolite fractions is summarised in the next table (ug eq.
beta-cyfluthrin/g).

Table B.6.1-7: Plasma metabolite pattern
Plasma metabolite pattern [ug eg. beta-cyfluthrin/g]
Metabolite fraction Sampling time Assignment
6h
P1 3.08
P2 1.74
P3 4.79 FPB acid
P4 0.15 beta-cyfluthrin
Extract 9.75
Non-extractable 0.89
Total pg eq. beta-cyfluthrin/g|10.64
in sample

1 Due to a low overall recovery for animal number 1, plasma samples from this rat were not used for metabolite profiling.

Conclusion:

The amount of beta-cyfluthrin orally absorbed was calculated based on the radioactivity recovered in
urine, cage wash (residues of dried urine), expired-air and residues in carcass and tissues. At least
68.29 % of the dose was orally absorbed from the gastrointestinal tract into systemic circulation.

The absorbed radioactivity was rapidly excreted either via urine or faeces. Urinary excretion repre-
sented 64.25 % of the dose. Faecal excretion accounted for 29.74 % of the dose. Information about
radioactivity present in bile was not provided. Therefore, it cannot be assumed that the proportion
excreted via faeces represents material which had undergone systemic absorption. A minimum oral
absorption of 68 % can be assumed.

Within 48 hours, 96.69 % of the administered radioactivity was excreted with a total of 1.56 % of the
residual radioactivity recovered in the gastro intestinal contents (0.22 %), tissues (0.45 %) and carcass
(0.89 %). A total recovery of 98.25 % was achieved.

Beta-cyfluthrin was rapidly excreted, predominantly via urine. Tissue residues were low at 48 h post-
dosing. Absorbed beta-cyfluthrin was extensively metabolised and the main urinary metabolite was
the sulphate conjugate of OH-FPB-acid. Unchanged parent was the major test-related material found
in faeces with traces amounts in urine and plasma. Other detected metabolites in urine and faeces were
FPB-ald, FPB-acid and OH-FPB-acid.

The study is considered acceptable under the conditions of the study and based on the information
given in the report.

Data point: KCA5.1.1

Report: I 2013, ASB2014-7718

Beta-Cyfluthrin: Absorption, Distribution, Excretion and Metabolism of
[cyclopropane-14C]-beta-Cyfluthrin in Male and Female Rats After
Single Oral Administration at Two Dose Levels. Comp{ij| | |} R
I Report No: R-30145, M-481047-01-1

Guideline(s): OECD Guideline No. 417, July 2010, EU B.36, 2008; OPPTS 870.7485
Deviations: None that compromised the validity of the study results
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GLP: Yes

Acceptability: Acceptable
(Dates of exp. work: October 2012- September 2013)

Materials and methods:

Test substance: beta-cyfluthrin, radiolabeled test item: batch number: PNBC000623, isomer distribu-
tion: I: max. 2 %, 1l: 30-40 %, lll: max. 3 %, IV: 57.0-67 %, purity 99.3 %.

Animal species: Wistar rats (RccHan:WIST (SPF), s

; 4 males and 4 females /group, weight at dosing: males: 199 + 17 g; females: 179 £ 3 g.
Administration: Four male and four female rats per dose level received either a single oral dose of
0.5 mg/kg bw (low dose) or 10 mg/kg bw (high dose) of beta-cyfluthrin in PEG400, via gavage. The
target volume was 5 mL/kg bw.

Results and discussions:

No mortality occurred.

No unusual appearance/behaviour or signs of toxicity were observed in the low dose group.

For the high dose group the animals showed a slight piloerection and diarrhoea on the first day after
application. Thereafter, no unusual appearance/behaviour or signs of toxicity were observed.

Absorption and excretion:

The mass balance documenting the absorbed and excreted fractions is shown in Table B.6.1-8. Over
90 % of the administrated dose was totally excreted within 48 hours, for both tested doses. And after
7 days almost the complete dose was excreted: 104.03 % (male) and 100.71 % (female) in the low-
dosed group, and 105.19 % (male) and 108.42 % (female) in the high-dosed group of rats. Between
0.51 % and 0.65 % of the dose was found in the remaining carcass and tissues of rats seven days after
dosing. Total recoveries were between 101.22 % and 109.00 %.

The absorbed radioactivity was predominately excreted via urine, accounting for 73.80 % (male) and
80.46 % (female) for low-dosed animals, and 64.76 % (male) and 65.73 % (female) for the high-dosed
ones. Lower amounts were excreted with the faeces, accounting for 27.71 % (male) and 16.09 % (fe-
male) in the low-dosed rats, rand for 39.49 % (male) and 41.88 % (female) in the high-dosed ones.

The amount absorbed was calculated based on the radioactivity quantified in urine, cage wash, ex-
pired-air (high dose only), and the residues in carcass and tissues. At least 76.87 % (male) and 85.13
% (female) of the low dose, and 66.36 % (male) and 67.12 % (female) of the high dose, were absorbed
from the gastrointestinal tract into systemic circulation.

Table B.6.1-8: Mass balance of beta-cyfluthrin derived radioactivity in rats at 0.5 and
10 mg/kg bw
Mass balance [% of dose]
Group 1 Group 2
Sex Males Females Males Females
Dose [mg/kg] 0.51 0.51 9.97 10.14
Urine
0-6 h 14.73 28.56 8.34 9.19
6-24 h 38.30 38.70 39.61 46.41
24-48 h 14.65 10.12 14.09 8.44
48-72 h 3.17 1.25 1.82 0.86
72-96 h 1.32 0.76 0.38 0.34
96-120 h 0.78 0.40 0.27 0.17
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120-144h | 0.54 0.37 0.16 0.22

144-168 h | 0.30 0.30 0.10 0.12

Subtotal 73.80 80.46 64.76 65.73
Faeces

0-24 h 19.18 4.39 30.94 19.21

24-48 h 6.55 10.06 6.85 21.24

48-72 h 1.20 1.21 0.66 0.82

72-96 h 0.38 0.14 0.28 0.30

96-120 h 0.16 0.08 0.23 0.07

120-144h | 0.10 0.09 0.42 0.16

144-168 h | 0.08 0.07 0.08 0.06

Gl-Content | 0.07 0.04 0.03 0.02

Subtotal 27.71 16.09 39.49 41.88
Expired air

0-24 h NA NA 0.19 0.13

24-48 h NA NA 0.09 0.07

Subtotal NA NA 0.29 0.20
Cage Wash

2.53 4.16 0.66 0.61

Total Excretion

0-168 h 104.03 100.71 105.19 108.42
Tissue Residues

Tissues 0.13 0.10 0.11 0.08

Carcass 0.41 0.41 0.55 0.50

Subtotal 0.54 0.51 0.65 0.58
Amount absorbed 76.87 85.13 66.36 67.12
Total Recovery 104.57 101.22 105.85 109.00

* The amount absorbed was calculated based on tiwactitity recovered in urine, cage wash, expirgdaad residues in
carcass and tissues.

Blood kinetics:

The maximum concentration of radioactivity in bloads found at sampling time 0.5 hours and 6-
8 hours for the low and high dose, respective\Cx of 0.1 and 0.3ig eq/g was reached at the low
dose and of 1.5 and 1,4 eq/g was reached at the high dose for males emdlés, respectively.
Terminal half-life was calculated to be approxinha® 14 hours for the low dose and 42-50 hours for
the high dose. AUg in blood was calculated to be 1.9 and j6h/g at the low dose and 35 and
23 ug-h/g at the high dose for males and females, césph.

Distribution:

Mean concentrations of total radioactivity in tissutand organs are presented in the next tabled-Resi
ual radioactivity 168 hours post-dose was mainlynfib in white fat at concentrations of approx.
0.02ug eg/g at the low dose and of 0.4-icheq/g at the high dose. Comparatively, conceotmatin
blood were below the LOQ (<0.00d eq/g) at the low dose and 0.006-0.p98q/g at the high dose.
Residual radioactivity was also found in the adigrgastro-intestinal tract (without content), legs,
liver, lungs, pancreas, thyroids and ovaries (femaits).
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Table B.6.1-9: Concentration of residual radioactiity in tissues and organs 168 hours
post-dose
Sex Male Female Male Female
Mean | SD LOG® |Mean | SD LOG® |Mean | SD LOO® |Mean | SD LOG®
Dose [mg/kg bw] 0.51 | 0.00 0.51| 0.00 10.( 0.2 0.1 0
[ng equivalents per g]
Adrenals 0.00330.0004| 0.0022| 0.0037| 0.0008| 0.0022| 0.0757| 0.0263| 0.0045| 0.0596| 0.0213| 0.0045
Blood <LOQ | 0.00010.0011|<LOQ | 0.0001] 0.0011| 0.0082| 0.0011| 0.0045| 0.0061| 0.0007| 0.0056
Brain <LOQ | 0.00010.0010| <LOQ | 0.0001] 0.0010| 0.0041| 0.0006| 0.0021| 0.0030| 0.0004| 0.0021
Fat (white) 0.01590.0049|0.0022| 0.0201|0.0093| 0.0022( 0.4100| 0.1585| 0.0045| 0.5184| 0.2019| 0.0045
Femur 0.00040.0001| 0.0004| <LOQ | 0.0001] 0.0004| 0.0097|0.0027|0.0013| 0.0061| 0.0020{ 0.0008
Gl-Tract 0.0031 0.0009(0.0012( 0.0041| 0.0019| 0.0012| 0.0422| 0.0101| 0.0024| 0.0509| 0.0306| 0.0024
Heart <LOQ| 0.00010.0011|<LOQ | 0.0001 0.0011|0.0077|0.0015| 0.0022| 0.0062| 0.0009| 0.0022
Kidneys 0.0030 0.0004| 0.0011| 0.0040| 0.0003| 0.0011| 0.0358| 0.0070| 0.0022( 0.0379| 0.0044{ 0.0022
Liver 0.0073| 0.0020| 0.0012| 0.0040| 0.0006| 0.0012| 0.1168| 0.0294| 0.0025/0.0617|0.0111|0.0025
Lungs <LOQ| 0.00010.0012|0.0013|0.0001| 0.0012| 0.0208| 0.0049| 0.0024|0.0200| 0.0021|0.0024
Muscle <LOQ| 0.00010.0011|<LOQ | 0.0001 0.0011|0.0063|0.0014|0.0022|0.0047| 0.0011|0.0022
Ovaries - - - 0.00440.0018| 0.0022| - - - 0.0630 0.0177|0.0045
Pancreas 0.0018.0005| 0.0011| 0.0014/0.0005/0.0011| 0.0291|0.0196| 0.0022( 0.0390( 0.0312| 0.0022
Plasma <LOQ 0.000/10.0011|<LOQ | 0.0001 0.0011{0.0079|0.0018| 0.0022(0.0062| 0.0013| 0.0022
Spleen <LOQ| 0.000[0.0011|<LOQ | 0.0001{ 0.0011| 0.0080| 0.0016|0.0022| 0.0086| 0.0025| 0.0022
Testis <LOQ| 0.00010.0010| - - - 0.0052 0.0005| 0.0021| - - -
Thymus <LOQ| 0.00030.0010| <LOQ | 0.0002| 0.0010| 0.0126| 0.0069| 0.0021| 0.0090| 0.0036| 0.0021
Thyroids <LOQ| 0.00170.0104|<LOQ | 0.0037,0.0104| 0.0349| 0.0056|0.0211| 0.0335| 0.0136(0.0211
Uterus - - - 0.00110.0009| 0.0010| - - - 0.0252 0.0142| 0.0021
Carcass 0.002p0.0003| 0.0002| 0.0025| 0.0004| 0.0002| 0.0628 0.0118| 0.0005| 0.0592| 0.0191|0.0005

1LOQ: Limit of quantitation

Metabolite pattern:

Urinary metabolite pattern

The quantitative distribution of the urinary methtieofractions is summarised in the next table (ex-
pressed as percentage of the dose).

Table B.6.1-10: Urinary metabolite pattern (samplirg time 0-72 h)
Urinary metabolite pattern [% of dose]
Metabolite fraction |Group 1 Group 2 Assignment
0.5 mg/kg bw 10 mg/kg bw
Male Female Male Female
Ul 0.9 0.4 0.9 0.8
U2 0.6 0.5 0.5 0.6
UK] 3.0 24 2.2 2.3
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U4 39.1 26.3 28.0 34.7 DCVA acyl glucuronide
U5 26.7 48.8 30.6 25.7 cis/transDCVA

U6

> 70.2 78.4 62.2 64.0

Faecal metabolite pattern
The quantitative distribution of the faecal met#ieofractions is summarised in the next table (ex-
pressed as percentage of the dose).

Table B.6.1-11.: Faecal metabolite pattern (samplingme 0-72 h)
Faecal metabolite pattern [% of dose]
Metabolite fraction Group 1 Group 2 Assignment
0.5 mg/kg bw 10 mg/kg bw
Male Female Male Female
F1* 5.3 1.7 3.3 1.6
F2 8.4 4.7 7.9 4.6 cis/transDCVA
F3
F4 0.6 04 1.5 0.5
F5 1.7 1.0 1.9 1.8
F6 0.7 0.5 0.7 0.9
F7 7.6 3.7 14.9 26.5 beta-cyfluthrin
F8 0.5 0.5 0.1 0.4
F9 04 0.1 0.1 0.2
Subtotal 25.1 12.8 30.4 36.6
Non-extractable 1.9 15 1.8 14
% dose recovered in matrix 27.0 15.7 38.4 41.3

“F1 was taken as a cluster of peaks between thar2 23 minute

Conclusion:

At both doses, male and female rats had very siratbgorption, distribution, excretion and metabo-
lism of beta-cyfluthrin.

Oral absorption from the gastrointestinal tracbisystemic circulation for the low dose (0.5 mg/kg
bw) accounted for at least 76.87 % and 85.13 %, fandhe high dose (10 mg/kg bw) for at least
66.36 % and 67.12 % for males and females, respécticalculated based on the radioactivity deter-
mined in urine, cage wash (residues of dried uyriagpired-air (high dose only) and residues in car-
cass and tissues).

Information about radioactivity present in bile wast provided. Therefore, it cannot be assumed that
the proportion excreted via faeces represents rahtghich had undergone systemic absorption. A
minimum oral absorption of 66 % can be assumed.

Beta-cyfluthrin was rapidly (within 48 hours afttministration) excreted, predominantly via urine.
Residual radioactivity was mainly found in white & concentrations of 0.Qi) beta-cyfluthrin eq/g

at the low dose and of 0.4-Qu§ beta-Cyfluthrin eqg/g at the high dose.

The investigation of the metabolite pattern in erand faeces revealed that beta-cyfluthrin wasexte
sively metabolised for both doses and sexes. Urimatabolite pattern consisted of at least 6 metabo
lite fractions. The major metabolites were fractids¥, U5 and U6 (glucuronide conjugate of DCVA
andcis/transDCVA). All other fractions were<3 % of dose. No unchanged parent was detected in
urine whereas it was the major test-related matknand in faeces. The faecal metabolite pattern re
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vealed at least 9 metabolite fractions. The mettbphttern was dominated by three major fractions,
i.e. F2 and F3 (3-(2,2-dichlorovinyl)-2,2-dimethydtopropanecarboxylic acid (DCVA)) and F7 (be-
ta-Cyfluthrin).

The proposed metabolic pathway is the followingabsyfluthrin — DCVA — DCVA glucuronide
conjugate.

The study is considered acceptable under the gonslibf the study and based on the information
given in the report.

Data point: KCA5.1.2

Report: Hassler, 2014, ASB2014-7719
Beta-cyfluthrin: Comparativa-vitro Metabolism of [fluoro-phenyl-UL-

14C] beta-cyfluthrin in Rat and Human Liver Microssn€ompany:
Irvita Plant Protection. Report No: D59934, M-48349%1-1

Guideline(s): No guideline available
Deviations: Not applicable

GLP: Yes

Acceptability: Acceptable

(Dates of exp. work: August 2012- September 2012)

Materials and methods:

Test substance: beta-cyfluthrin, radiolabeled itest: batch number: PNBC000623, isomer distribu-
tion: I: max. 2 %, Il: 30-40 %, Ill: max. 3 %, N67.0-67 %, purity 99.3 %.

Rat liver microsomes from male Wistar rats (HANJuce: XenoTech, Kansas, USA;

Human liver microsomes from males, source: XenoTKamsas, USA

[Fluorophenyl-UL*C]-beta-cyfluthrin was incubated with either rat lmiman active microsomes,
heat inactivated microsomes and in the absenceiabsomes and co-factors. In order to show the
suitability of the test system a standard substiae[“C] testosterone, was incubated under the same
experimental conditions. Both substances were juéed in methanol to generate stock solutions.
Based on the obtained results of a pre-test thed farget substrate concentration was selected at
10 uM, corresponding to 4.2 pg beta-cyfluthrin/mida.5 mg/mL active liver microsomes of both
test species.

The following procedure was executed with both $gstem, i.e. rat and human liver microsomes.

Table B.6.1-12: Incubation at main test with rat al human liver microsomes

Sample no. Substrate concentration Incubation time Microsome status

[fluorophenyl-UL- C]-beta-cyfluthrin

1 10 uM (4.2 pg/mL) 0 hours Without
2

3 0.25 hours

4

5 0.5 hours

6

7 1 hours

8




beta-cyfluthrin -26 - 07.03.2017
Volume 3 — B.6 Toxicology and metabolism data

9 10 uM (4.2 pg/mL) 0.25 hours Inactivated**

10

11 0.5 hours

12

13 1 hours

14

15 10 uM (4.2 pg/mL) 0.25 hours Active

16

17 0.5 hours

18

19 1 hours

20

[*“C] testosterone

21 10 uM (2.8 pg/mL) 0.25 hours Without

22 1 hours

23 10 uM (2.8 pug/mL) 0.25 hours Inactivated

24 1 hours

25 10 uM (2.8 pg/mL) 0.25 hours Active

26 1 hours

0.5 mg/mL microsome concentration (where appliggbl
heated for 10 min at 80 °C

At the end of the respective incubation time 1000cpoled (about 0 °C) methanol:water HC| 1M
(8:2, viv) was added to the respective flask, imlyiprotein precipitation. Thereafter the supemfata
was separated by centrifugation (3000 rpm/10 mij/R¥e proteins were extracted two times with
1 mL methanol each. The remaining proteins wersotired to determine remaining radioactivity in
the pellet.

The metabolite patterns of [fluorophenyl-UtCG]-beta-cyfluthrin were investigated in the pookad
pernatants of the samples. Radioactivity in thal tedblume of the supernatant and the precipitate wa
determined by Liquid Scintillation Counting (LSG) €ach sample. Aliquots of the supernatant were
analysed by HPLC.

Results and discussions:

Metabolite pattern:

After incubation of [fluorophenyl-UL**C]-beta-cyfluthrin with active rat liver microsomés the
presence of NADPH regeneration system the testwamextensively metabolised. Timevitro me-
tabolite pattern (see Figure B.6.1-1) consistedtdbast 11 metabolite fractions. With increasing i
cubation time the qualitative metabolite patterh cliange slightly and the quantitative values stibwe
a decrease of the parent compound and consequenihcrease of the metabolite fractions. Within
1 hour of incubation the amount of parent decre&sd®.3 % of the dose, whereas the major metabo-
lite fractions (Fr. 6, 5, 8, 4) increased to 21.1 24 %, 4.7 %, and 4.0 % of the dose, respectively
Two of the metabolite fractions could be assigngd®-chromatography to reference items, i.e. Fr.
6 = FPB-acid (4-fluoro-3-phenoxybenzoic acid), Br= OH-FPB acid (3(4'-hydroxyphenoxy)-4-
fluorobenzoic acid).
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Metabolite profile after incubation to rat liver microsomes
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Fr.1 Fr.2 Fr.3 Fr.4 Fr.5 Fr.6 Fr.7 Fr.8 Fr.9 Fr.10 Fr.11
D0.25hours| 0.0 0.0 0.0 10 4.8 130 17 3.2 55 13 67.7
O0Shours | 0.0 0.0 12 16 58 179 27 4.5 33 21 572
W1 hour 16 0.5 16 4.0 7.1 211 26 4.7 27 16 453
Figure B.6.1-1: Metabolite profile of F4C] beta-cyfluthrin after incubation to rat liver mi -
crosomes

After incubation of [fluorophenyl-UL4C]-beta-cyfluthrin with active human liver microsemthe
metabolism rate was limited. The metabolite pat{eae Figure B.6.1-2) consisted of two metabolite
fractions. The qualitative metabolite pattern dmt ohange with ongoing incubation time, but the
gquantitative values showed a decrease of the pammpound and consequently an increase of the
metabolite fractions. Within 1 hour of incubatidmetamount of parent decreased to 66.4 % of the
dose, whereas the metabolite fractions Fr. 6 aindreased to 23.8 %, and 8.1 % of the dose, respec-
tively.
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Metabolite profile after incubation to human liver microsomes
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Fr.1 Fr.2 Fr.3 Fr.4 Fr.5 Fr.6 Fr.7 Fr.8 Fr.9 Fr.10 Fr.11
Do.25hours| 0.0 0.0 0.0 0.0 3.0 13.0 0.0 0.0 0.0 0.0 83.0
OO0Shours | 0.0 0.0 0.0 0.0 4.6 16.4 0.0 0.0 0.0 0.0 77.6
W1 hour 0.0 0.0 0.0 0.0 8.1 238 0.0 0.0 0.0 0.0 66.4
Figure B.6.1-2: Metabolite profile of F4C] beta-cyfluthrin after incubation to human liver
microsomes
Conclusion:

After incubation of [fluorophenyl-UL**C]-beta-cyfluthrin with active rat liver microsomeés the
presence of NADPH regeneration system the testweamextensively metabolised. Timevitro me-
tabolite pattern consisted of at least 11 metabfi#ctions.

The metabolism after incubation with active humiaerl microsomes was limited compared to rat
liver microsomes. The metabolite pattern consigstl of two metabolite fractions. All metabolite
fractions observed in human microsomes were alsoddn rats in similar portions.

The study is considered acceptable under the gonsglibf the study and based on the information
given in the report.

Literature research for the Renewal Assessment RepRAR):

Data point: KIIA 5.10

Report: Scollon et al. (2009) ASB2015-931
In vitro Metabolism of Pyrethroid Pesticides by Rat and HnrHepatic
Microsomes and Cytochrome P450 Isoforms. Drug nuditah and dis-
position Vol. 37, No. 1 DMD 37:221-228, 2009

Guideline(s): Not applicable
Deviations: Not applicable
GLP: Not applicable
Acceptability: Supplementary
Abstract:

Species differences in the intrinsic clearance #wedenzymes involved in the metabolism of pyre-
throid pesticides were examined in rat and humaati@microsomes. Different pyrethroids including
beta-cyfluthrin were incubated in rat and humanatiepmicrosomes in the presence or absence of
NADPH. Metabolism was measured using a parent tdeplapproach. The intrinsic clearance of the
majority of pyrethroids was 5 to 15-fold greaterat relative to human microsomes. The metabolism
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of beta-cyfluthrin in microsomes from both speaies metabolised by both oxidative and hydrolytic
pathways. Rat cytochrome P450 isoforms that shoaedidity toward several pyrethroids included
CYP1A1, CYP1A2, CYP2C6, CYP2C11, CYP3AL, and CYP3KHMAman P450 isoforms that showed
activity toward multiple pyrethroids were CYP2C8YR2C9, CYP2C19, and CYP3A4. Species-
specific differences in metabolism may result iniatale detoxification of pyrethroids, which may in
turn result in divergent neurotoxic outcomes. Thegecies differences and isomer interactions in
metabolism of pyrethroids should be considered vdsmessing the potential adverse health effects of
pyrethroid pesticides.

Conclusion:

This publication supports the results in the staflifassler (2014, ASB2014-7719), who showed that
after incubation of [fluorophenyl-UE!C]-beta-cyfluthrin with active rat liver microsomasthe pres-
ence of NADPH regeneration system the test itemeaxgensively metabolised.

The study results are considered to represent esongpital information.

Data point: KIIA 5.10

Report: Anadon et al. (2013) ASB2015-926
Differential induction of cytochrome P450 isoforarsd peroxisomal
proliferation by cyfluthrin in male Wistar rats. Xioology Letters 220
(2013) 135-142

Guideline(s): Not applicable
Deviations: Not applicable
GLP: Not applicable
Acceptability: Supplementary
Abstract:

Cyfluthrin effects orin vivo drug metabolising enzymes were evaluated usingxidative substrate
antipyrine. Antipyrine pharmacokinetics in plasnmal airinary excretion of its major metabolites with
and without cyfluthrin oral treatment (20 mg/kg/day 6 days) were investigated in rats. Cyfluthrin
increased the apparent intrinsic clearance andedsed the antipyrine half-life at beta phase. @yflu

rin also increased the clearance of the antipymie¢abolites, norantipyrine, 4-hydroxyantipyrine and
3-hydroxymethylantipyrine and the formation ratexstants for each of the three metabolites meas-
ured in urine. These results suggest that cyflnthffects hepatic cytochrome P450 (CYP) system. In
order to confirm, a second experiment was carrigd Dhe authors evaluated the effects of repeated
exposure to cyfluthrin on hepatic and renal CYPQEP1A and CYP4A subfamilies and peroxisomal
proliferation in rats following oral administratiaii0 and 20 mg/kg/day for 6 days). At the highest
dose, cyfluthrin increased renal and hepatic Okgéation of ethoxyresorufin and O-demethylation of
methoxyresorufin, metabolism mediated by the CYRUBfamily. Liver and kidney were susceptible
to cyfluthrin-dependent induction of 12- and 114od/lation of lauric acid, suggesting CYP4A sub-
family induction. Also cyfluthrin increased the aeaixidation of palmitoyl-coenzyme A and carnitine
acetyltransferase activity, supporting cyfluthrinaaperoxisome proliferator.

Conclusion:

The results suggest that cyfluthrin induced hepa¥®1A, CYP4A subfamilies and acts as a peroxi-
some proliferator. The study results are considaredpresent supplemental information.
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B.6.1.2 Absorption, distribution, metabolism and excretion by other
routes

Two new dermal penetration study with the representative products, Bulldock 25EC (Maas, 2013,
ASB2014-7885) and Montur Forte FS 230 (Odin, 2014, ASB2014)788t been performed (see

Volume 3 CP B.6 Bulldock EC25 and Volume 3 CP B.6 Montur Forte FS 230). Previously, a default
value of 10 % dermal absorption is used for risk assessment, based on the physico-chemical properties
of pyrethroids in general.

Based on these new studies the dermal penetration estimates to be used for risk assessment were set at
13 % and 37 % for the formulation concentrate and 1:2000 field spray dilutions, respectively (Bull-
dock EC 25) and 1 % for the concentrate (80 g/L); 0.3 % for the intermediate dose (40 g/L), and 0.7 %

for the low dose (11.4 g/L) (Montur Forte FS 230).

B.6.1.3 Further studies

The following studies in farm animals were included in the human health section of the original mon-
ograph of beta-cyfluthrin (October 1996; ASB2010-10436). However, they are considered not relevant
for the human health evaluation. Therefore, these studies are not assessed in the Renewal Assessment
Report (RAR, 2015).

Original monograph of beta-cyfluthrin by the RMS in October 1996 (ASB2010-10436):

Report: I 1053, RIP9400870:
Metabolism of Baythroitt in a dairy cow. Report No.: MR 86043 (Sep-
tember 27, 1983, 1st revised October 15, 1984, 2nd revised August 5,

1955)
]

Report: I 19033, RIP9400869:
The distribution and metabolism of Baythrdfidn laying hens. Report

No.: MR 86044, (September 20, 199 NN

I 1937, TOX9401851:
Biotransformation of cyfluthrin in the chicken after oral administration of

a high dose. Report No.: PH 15849, (June 24, 1| NEGE

Report:
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B.6.2 Acute toxicity

The following new studies with the active substance have been conducted on acute endpoints after
Annex | inclusion. The first six have been conducted to address a national data requirement of Brazil.
In addition, to meet the new requirements under Regulation 1107/2009 a phototoxicity study was per-
formed.

Acute oral toxicity in the rajjjjjjlf . 2005. ASB2014-7720)

Acute percutaneous toxicity in the il . 2005. ASB2014-7721)

In vitro corrosivity assay on reconstructed human epid{jjjij , 2005, ASB2014-7722)
In vivo skin irritation study in rabbi il . 2005. ASB2014-7723)
In vivo eye irritation study in rabb , 2005, ASB2014-7724)
Skin sensitisation test (Buehler meth , 2005, ASB2014-7725)
Phototoxicity [l 2013 ASB2014-7726)

B.6.2.1 Oral

Studies evaluated in the original monograph of beta-cyfluthrin by the RMS in October, 1996
(ASB2010-10436):

Data point: KCA5.2.1/01

Report: I 1°87. TOX9550258
FCR 4545 technical - Study of the acute oral toxicity to rats (formulation
in polyethylene glycol E 400).

Report no.: 16182 (November 5, 194 NG
-

y
Guideline(s): The test was run according to OECD-Guideline no. 401 (1981) which
complies to Directive 92/69/EEC method B 1.
Deviations: Food was withheld for 2 h instead of 3-4 h after substance administration

(recommended in OECD TG, 1981 and 1987).

Besides fasted also fed rats were tested (recommended in OECD TG,
1981 and 1987).

The negative controls and administered volumes were not mentioned in
the report (only in the dossier).

GLP: The test followed the OECD principles of GLP (declaration of testing
facility).
Acceptability: The study (part with fasted animals) is acceptable.

(dates of exp. work: March - April 1986).

Materials and methods:

Beta-cyfluthrin (batch no.: 16002/84, purity: 99.1 %) was administered once by gavage to Wistar rats
(Bor: WISW [SPFCpb], sourc| ) " the following dosing schedule:
0-10-100-630-800-1000-1400-2500 mg/kg bw, 5 male non-fasted rats/dosage group,
0-10-100-1000-1400-1800-2000 mg/kg bw, 5 female non-fasted rats/dosage group,
0-10-50-100-250-500-710-1000-1400 mg/kg bw, 5 fasted male rats/dosage group,
0-10-50-100-800-1000-1400-1500-1600-2000 mg/kg bw, 5 fasted female rats/dosage group.

The formulating agent was PEG 400. The administered volumes were 5 (10-1000 mg/kg bw) or
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10 ml/kg bw (>1000 mg/kg bw). Fasted animals werk2 h after dosing.

Recording period: 0-14 days.

Bw: Daily.

Necropsy: All animals (survivors sacrificed by tidtether asphyxiation).

Statistical method: LE) calculation according to the method of Rosiellalet (1977) (based on the
method of Bliss), modified by Pauluhn (1983).

Results and discussions:

Table B.6.2-1: Oral LDso in non-fasted and fasted rats
Formulation NOAEL LDso
agent [mg/kg bw]# [mg/kg bw]*
Non-fasted male rats PEG 400 10 655 (395-1088)
Non-fasted female rats PEG 400 10 1369 (1137-1651)
Fasted male rats PEG 400 10 380 (231-625)
Fasted female rats PEG 400 10 651 (329-1294)

# = maximum dosage without clinical signs.
* = () confidence interval (95 %).

Onset of death: Within hours to 7 days maximum.

Clinical signs were observed in fasted rats frodoae of 50 mg/kg bw onward. To the findings be-
longed increased activity and digging and preemmoyements (beginning at ca. 15 min for up to ca.
4 h); lethargy and salivation (beginning at ca.n80 for up to ca. 12 days); uncoordinated gait,
splayed gait, difficult breathing, occasional mgjj piloerection and soft faeces (beginning at2ca.
for up to ca. 11 days).

Clinical signs were observed in fed rats from aedo100 mg/kg bw. To the findings belonged in-
creased activity and digging and preening movemiginning at ca. 15 min for up to ca. 4 h); leth-
argy, salivation uncoordinated gait, splayed gdiffjcult breathing, occasional rolling, piloereati
and soft faeces (beginning at ca. 30 min for ugatdl2 days).

No delayed effects.

Body weight: Starting at 100 mg/kg bw (non-fastatsy or in the lethal dose range (fasted rats} a re
ducing effect on body weight gain was observed cbutpensated at day 14.

Gross pathology: Animals dying intercurrently: Lunijstended, mottled, occasionally dark red (fast-
ed und male fed rats) or fluid (only fasted ratsjhe tissue; kidney: mottled, occasionally palely{o
fed rats); spleen: mottled, occasionally pale (dely rats); liver: mottled, occasionally slight idar
pattern; gastrointestinal tract: distended, emptfflled with fluid content (only fed rats) in sonuas-
es; glandular stomach: reddened (fasted males,®sdykral ulcer-like foci in the glandular stomach
(fasted rats only).

Animals sacrificed at the end of observation: Ndigations of substance-induced grossly apparent
organ damage.

Conclusion:

The duration of clinical signs and the period whieath occurred provided evidence of a prolonged
effect of the test compound. There was a comptersibility of toxic action observed at the end of
observation period. Overall the fasted rats wereensensitive than the non-fasted rats. The males
showed a greater sensitivity than the females.

Beta-cyfluthrin was of moderate acute toxicity atsrafter oral administration in PEG 400.

Re-evaluation by the RMS (2015):

The study is still considered to be acceptablehdiuld be noted that the result and discussiomosect
were revised.
This acute oral toxicity study was based on OECDOd€&line no. 401 (adopted May 12, 1981).
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OECD-Guideline no. 401 advised the utilisation of fasted animals fey idEntification. However, in

this study both fed and fasted rats were used fap dBtermination. Furthermore, for fasted animals

food should be withheld for 3-4 h after substance administration instead of 2 h.

Under the conditions of the study and based on the information given in the repgrtall2s (test
compound formulated in polyethylene glycol E 400) for fasted male and female rats were 380 mg/kg
bw and 651 mg/kg bw, respectively. Fed male and female rats were less susceptible reflected by high-
er LDso values (655 and 1369 mg/kg bw, respectively).

No clinical signs were observed in fed and fasted rats of both sexes at the low dose of 10 mg/kg bw. In
contrast to this, all other doses were connected with clinical signs. For example, splayed and uncoor-
dinated gait occurred in fasted rats from a concentration of 50 mg/kg bw and in fed rats from a con-
centration of 100 mg/kg bw.

Data point: KCA 5.2.1/03

Report: I 1057, TOX9550257
FCR 4545 technical - Study of the acute oral toxicity to rats (formulation
in acetone/peanut oil).

Report no.: 16181 (November 5, 194 GG
|

Guideline(s): The test was run according to OECD-Guideline no. 401 (1981) which
complies to Directive 92/69/EEC method B 1.
Deviations: Food was withheld for 2 h instead of 3-4 h after substance administration

(recommended in OECD TG, 1981 and 1987).

Besides fasted also fed rats were used (recommended in OECD TG, 1981
and 1987).

The negative controls were not mentioned in the report (only in the dossi-
er).

GLP: The test followed the OECD principles of GLP (declaration of testing
facility).

Acceptability: The study (part with fasted animals) is acceptable.
(dates of exp. work: March - April 1986).

Materials and methods:
Beta-cyfluthrin (batch no.: 16002/84, purity: 99.1 %) was administered once by gavage to Wistar rats

(strain Bor:WISW [SPFCpb], sourcii ) o the following dosing
schedule:

0-1-10-100-160-180-200 mg/kg bw, 5 non-fasted male rats/dosage group,
0-1-10-71*-100-160-200-250 mg/kg bw, 5 non-fasted female rats/dosage group (* 10 animals),
0-1-10-71-100-160-250 mg/kg bw, 5 fasted male rats/dosage group,

0-1-10-63-80-100-160 mg/kg bw, 5 fasted female rats/dosage group.

The formulating agent was acetone/peanut oil (1/10), the administered volume 5 ml/kg bw. Fasted
animals were fed 2 h after dosing.

Recording period: 0-14 days.

Body weight: Dalily.

Necropsy: All animals (survivors sacrificed by diethyl ether asphyxiation).

Statistical method: LE) calculation according to the method of Rosiello et al., (1977) (based on the
method of Bliss), modified by Pauluhn (1983).
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Results and discussions:

Table B.6.2-2: Oral LDsg in non-fasted and fasted rats
Formulation NOAEL LDso
agent [mg/kg bw]# [mg/kg bw]*

Non-fasted male rats acetone/ 1 141 (113-177)
peanut oil

Non-fasted female rats acetone/ 1 108 (78-152)
peanut oil

Fasted male rats acetone/ 1 84 (55-131)
peanut oil

Fasted female rats acetone/ 1 77 (65-93)
peanut oil

# = maximum dosage without clinical signs.
* = () confidence interval (95 %).

Onset of death: Within hours to 3 days maximum.

Clinical signs (10 mg/kg bw-group): Lethargy, cradpposture as well as digging and preening
movements (non-fasted animals only) (ca. 1 h tayay

Other groups: lethargy, uncoordinated gait, diggaigl preening movements, cramped posture,
splayed gait, rolling, salivation, laboured/diffitbreathing and piloerection, increased activinly

fed rats) , soft faeces (only fed rats) (ca. 40 foirup to a maximum of 10 days).

No delayed effects.

Body weight - Fasted rats: Starting at 71 mg/kg(bvales) or 80 mg/kg bw (females): impact on pat-
tern of weight gain, later compensated.

Body weight - Fed rats: occasional males startint0@ mg/kg bw and occasional females starting at
10 mg/kg bw with weight loss, later compensated.

Gross pathology: Animals dying intercurrently: Lumgottled to dark red, slightly distended; kidney:
occasionally mottled (only fasted rats and fed fienmats), slightly marbled (only fasted rats) amd/o
pale (only male fed rats); spleen: occasionallyti®dt(only fasted rats and fed female rats) and/or
pale (only male fed rats); liver: mottled, occasilyn pale with a lobular pattern (only fed and &bt
female rats); gastrointestinal tract: in some catstended, filled with mucus (and shavings) in eom
cases (only fasted rats), detachment of the muoose fore stomach in some cases (only fasted and
fed female rats).

Animals sacrificed at the end of observation: Ndidations of substance-induced grossly apparent
organ damage.

Conclusion:

Beta-cyfluthrin was of high acute toxicity to fagtand non-fasted rats after oral administration in
acetone/peanut oil. The fasted animals were somawbie susceptible.

Re-evaluation by the RMS (2015):

The study is still considered to be acceptablghdtuld be noted that the materials and methodmaect
as well as the result and discussion section veafieed.

The acute oral toxicity study presented compliethv®ECD-guideline no. 401 (adopted May 12,
1981). The applied OECD-Guideline 401 requiresube of fasted animals for oral kddetermina-
tion. Nevertheless, the submitted study operateh fasted and fed rats. Furthermore, for fasted ani
mals food should be withheld for 3-4 h after substaadministration instead of 2 h.

Under the conditions of the study and based onintoemation given in the report, oral lsbvalues
(test compound formulated in acetone/peanut oit) fed male and female rats were 141 and
108 mg/kg bw, respectively. The use of fasted raalk female rats resulted in lower i;values (84
and 77 mg/kg bw) alluding to higher susceptibility.
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The lowest dose (1 mg/kg bw) was tolerated in fasted and fed rats of both sexes without exhibiting
clinical signs. However, from a concentration of 10 mg/kg bw clinical signs (e.g. lethargy) were ob-
served in fasted and fed rats.

Data point: KCA 5.2.1/02

Report: I 1087, TOX9550255
FCR 4545 technical - Study of the acute oral toxicity to rats (formulation
in xylene).

Report no.: 16176 (November 4, 194 NG
|

Guideline(s): The test was run according to OECD-Guideline no. 401 (1981) which
complies to Directive 92/69/EEC method B 1.
Deviations: Food was withheld for 2 h instead of 3-4 h after substance administration

(recommended in OECD TG, 1981 and 1987).
Besides fasted also fed rats were tested (recommended in OECD TG,
1981 and 1987).

GLP: The test followed the OECD principles of GLP (declaration of testing
facility).
Acceptability: The study (part with fasted animals) is acceptable.

(dates of exp. work: March - April 1986).

Materials and methods:
Beta-cyfluthrin (batch no.: 16002/84, purity: 99.1 %) was administered once by gavage to Wistar rats

(strain Bor:WISW [SPFCpb], sourcii ) o the following dosing
schedule:

0-1-10-100-200-250-315-355-400-500 mg/kg bw, 5 male non-fasted rats/dosage group,
0-1-10-100-250-355-400-450-500 mg/kg bw, 5 female non-fasted rats/dosage group,
0-1-10-50-100-250-400-500 mg/kg bw, 5 fasted male rats/dosage group,
0-1-10-100-250-315-400-500 mg/kg bw, 5 fasted female rats/dosage group.

The formulating agent was xylene, the administered volume 1 ml/kg bw. Fasted animals were fed 2 h
after dosing.

Recording period: 0-14 days.

Body weight: Dally.

Necropsy: All animals (survivors sacrificed by diethyl ether asphyxiation).

Statistical method: LE) calculation according to the method of Rosiello et al., (1977) (based on the
method of Bliss), modified by Pauluhn (1983).

Results and discussions:

Table B.6.2-3: Oral LDso in non-fasted and fasted rats
Formulation NOAEL LDso
agent [mg/kg bw]# [mg/kg bw]*
Non-fasted male rats xylene 1 307 (260-364)
Non-fasted female rats xylene 1 343 (286-411)
Fasted male rats xylene 1 211 (110-404)
Fasted female rats xylene 1 336 (290-391)

# = maximum dosage without clinical signs which are related to the active substance.
* = () confidence interval (95 %).

Onset of death: Within hours to 3 days maximum.
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Clinical signs: Control group and 1 mg/kg bw-group: Lethargy, reduced activity, difficult breathing
(ca. 40 min to 1 day).

Other groups: Lethargy, uncoordinated gait, digging and preening movements, cramped posture,
splayed gait, rolling, salivation, difficult breathing and piloerection (beginning at ca. 30 min for up to a
maximum of 9 days). No delayed effects.

Body weight fasted rats: On the whole no effect (occasionally slight weight loss in males starting at
50 mg/kg bw and in females starting at 100 mg/kg, later compensated)

Body weight fed rats: On the whole no effect (bw loss in males starting at 100 mg/kg bw and in fe-
males starting at 10 mg/kg, later compensated)

Gross pathology: Animals dying intercurrently: Lung: mottled to dark red, slightly distended; kidney:
mottled, occasionally slightly marbled (only fasted rats); spleen: mottled, somewhat pale in some cas-
es (only fed rats); liver: mottled, occasionally pale and/or a lobular pattern (only fasted female and fed
rats), occasionally pale and beige discoloration (only fed rats); gastrointestinal tract: distended in some
cases, partially empty; occasionally with dark mucous content (only fed rats), detachment of the mu-
cosa in the fore stomach, occasionally ulcer-like foci in the glandular stomach (fasted males only).
Animals sacrificed at the end of observation: No indications of substance-induced grossly apparent
organ damage.

Conclusion

Beta-cyfluthrin was of moderate acute toxicity to fasted and non-fasted rats after oral administration in
xylene.

Re-evaluation by the RMS (2015):

The study is still considered to be acceptable. It should be noted that the result and discussion section
were revised.

Under the conditions of OECD-guideline no. 401 (adopted in May 12, 1981) for acute oral toxicity,
the study was conducted. Although in accordance with this guideline only fasted animals should be
taken for oral LI3, determination, the provided study suppliedst.iZalues for fasted and fed rats as

well. Furthermore, for fasted animals food should be withheld for 3-4 h after substance administration
instead of 2 h.

Under the conditions of the study and based on the information given in the report, raalues

(test compound formulated in xylene) for fed male and female rats amounted to 307 and 343 mg/kg
bw, respectively. Fasted male and female animals were more susceptible represented by spwer LD
values (211 and 336 mg/kg bw).

Test material-related clinical signs (e.g. uncoordinated gait and cramped posture) occurred in fasted
and fed animals from a dose of 10 mg/kg bw.

Data point: KCA 5.8.2/03

Report: I 1952, TOX9401854
FCR 1272 - Comparative tests with various formulation aids —

Report no.: 10931 (June 07, 194NN
L

Guideline(s): The test was run according to OECD-Guideline no. 401 (1981) which
complies to Directive 92/69/EEC method B1.

Deviations: Necropsy was not performed (recommended in OECD TG, 1981 and
1987).

The food duration for fasting after dosing was not mentioned in the report
(only in the dossier).

Food was withheld for 2 h instead of 3-4 h after substance administration
(recommended in OECD TG, 1981 and 1987).
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GLP: When the study was performed, GLP was not compulsory.

Acceptability: The study is acceptable.
(Dates of exp. work: July 1981 to December 1981).

Materials and methods:

Groups of 5-20 fasted male albino rats (strain WISW [SPF, CPB], s
) received cyfluthrin (batch no: 816170019, purity: 95.0 %) via single administration in the
following dosing schedule:
13-15-17.5-20 mg/kg bw in cremophor EL/water;
200-250-300-350-500 mg/kg bw in acetone/oil;
125-150-200-350-500-750-1000 mg/kg bw in dimethyl sulfoxide or
100-250-500-1000 mg/kg bw in-idethylpyrrolidone.
Food was provided 2 h after dosing.
Recording period: 0-14 d; bw not determined, necropsy not performed.
Statistical method: Litchfield and Wilcoxon's test.

Results and discussions:

Table B.6.2-4: LDy in rats in dependence of the formulating agent
Formulation agent NOAEL [mg/kg bw]# LDso [mg/kg bw]*
Fasted male rats Cremophor EL/water <13 16.2 (13.5-19.5)
Fasted male rats acetone/oil <200 254 (220-294)
Fasted male rats dimethyl sulfoxide <125 396 (317-494)
Fasted male rats N-methylpyrrolidone <100 500-1000

# = maximum dosage without clinical signs.
* = () is (most probably) confidence interval (95 %).

Clinical signs: The signs indicate an effect on the central nervous system (tremor, rolling movements,
disturbed motility and respiration). Onset of symptoms arose within 1 h and was apparent for 1 to
5 days.

Conclusion:

The acute oral toxicity of cyfluthrin depends on the formulating agent on a high degree. By reason of
the high toxicity in cremophor EL/water the classification "very toxic" is proposed.

Re-evaluation by the RMS (2015):

The study is still considered to be acceptable. It should be noted that the result and discussion section
were revised.

A guideline for the tests regarding oral 4ldetermination was not mentioned in the report. However,

the study is similar to OECD-Guideline no. 401. Acute oral toxicity of the test compound considering
various formulation aids was investigated experimentally using unfed male rats.

Under the conditions of the study and based on the information given in the report, the test result
turned out to be strongly dependent on the formulation aid. Lowegtvd&® sought after application

of the test compound in cremophor EL/distilled water (16.2 mg/kg bw), followed by acetone/oil
(254 mg/kg bw), dimethyl sulfoxide (396 mg/kg bw) andristhylpyrrolidine (500-1000 mg/kg bw).

Clinical signs were already observed at the lowest concentration (cremophor EL/distilled water:
13 mg/kg bw; acetone and oil: 200 mg/kg bw; dimethyl sulfoxide: 125 mg/kg Nw;
methylpyrrolidone: 100 mg/kg bw). The symptoms (tremor, rolling movements, disturbed motility and
respiration) indicate an impact on the central nervous system. However, from the report it remains
unclear, which symptom can be allocated to which dose level or solvent. Furthermore, necropsy was
not performed.
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Data point: KCA 5.2.1/06

Report: I 1087, TOX9550256
FCR 4545 technical - Study of the acute oral toxicity to mice (formula-
tion in polyethylene glycol E 400).

Report no.: 16177 (November 4, 194 NG
|

Guideline(s): The test was run according to OECD-Guideline no. 401 (1981) which
complies to Directive 92/69/EEC method B 1.
Deviations: Food was withheld for 2 h instead of 3-4 h after substance administration

(recommended in OECD TG, 1981 and 1987).
The negative controls were not mentioned in the report (only in the dossi-

er).

GLP: The test followed the OECD principles of GLP (declaration of testing
facility).

Acceptability: The study is acceptable.

(dates of exp. work: March - April 1986).

Materials and methods:
Beta-cyfluthrin (batch no.: 16002/84, purity: 99.1 %) was administered once by gavage to mice of the

strain Bor:WISW (SPF-Han), sourclii ) o the following dosing
schedule:

0-10-25-50-71-100-160-250-500 mg/kg bw, 5 fasted male mice/dosage group,
0-10-50-71-100*-160-200-224-250-500 mg/kg bw, 5 fasted female mice/dosage group (*10 animals).
The formulating agent was PEG 400, the administered volume 5 mL/kg bw. Food was provided 2 h
after dosing.

Recording period: 0-14 days.

Body weight: Dalily.

Necropsy: All animals (survivors sacrificed by diethyl ether asphyxiation).

Statistical method: LE) calculation according to the method of Rosiello et al., (1977) (based on the
method of Bliss), modified by Pauluhn (1983).

Results and discussions:

Table B.6.2-5: Oral LDsg in fasted mice
Formulation agent NOAEL LDso
[mg/kg bw]# [mg/kg bw]*
Fasted male mice PEG 400 10 91 (58-146)
Fasted female mice PEG 400 10 165 (137-200)

# = maximum dosage without clinical signs.
* = () Confidence interval (95 %).

Onset of death: Within 1 h to 2 days maximum.

Clinical signs: Only low dose (10 mg/kg bw) was tolerated without showing clinical signs.

Other doses: Lethargy, increased activity, digging and preening movements, uncoordinated gait,
splayed gait, rolling, salivation, difficult breathing (beginning at ca. 30 min for up to a maximum of
4 days). No delayed effects.

Body weight: No effect.

Gross pathology: Animals dying intercurrently: Lung: distended; kidney: mottled, slightly marbled
(females only), occasionally pale; liver: pale, with a lobular pattern, occasionally mottled (females
only); stomach: occasionally distended, empty or filled with mucus in some cases; small intestine:
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filled with mucus.
Animals sacrificed at the end of observation: No indications of substance-induced grossly apparent
organ damage.

Conclusion:

The maximum duration of signs of 2 to 4 days provided evidence of a relatively rapid reversibility of
the toxic effects in mice. The females were less sensitive than the males.
Beta-cyfluthrin was of high acute toxicity to mice after oral administration in PEG 400.

Re-evaluation by the RMS (2015):

The study is still considered to be acceptable. It should be noted that the result and discussion section
were revised.

This oral acute toxicity study was run according to OECD-guideline no. 401 (adopted in May 12,
1981).

The study was conducted with fasted male and female mice. The test compound was formulated in
polyethylene glycol E 400. Under the conditions of the study and based on the information given in
the report, male mice turned out to be more susceptibleo @Dmg/kg bw) than female mice (k®

165 mg/kg bw). Food was withheld for 2 h instead of 3-4 h after substance administration.

The substance was tolerated in both sexes without developing clinical signs up to a concentration of
10 mg/kg bw. From the next higher dose (male: 25 mg/kg bw; female: 50 mg/kg bw) to the highest
dose applied in the study clinical signs (e.g. uncoordinated and splayed gait) were observed.

Data point: KCA 5.2.1 /07

Report: B 1085 TOX9550254
Range finding test for acute toxicity to the dog.

Report no.: 13726 (August 14, 10:
I

Guideline(s): At the time the study was performed, no particular method was compul-
sory.
Deviations: Not applicable.

Critical points of the study:
One dog per dose and sex.
Vomiting of dogs changes real dose.

GLP: When the study was performed, GLP was not compulsory.

Acceptability: The study is considered not acceptable.
(dates of exp. work: April - July, 1985).

Materials and methods:

One male and one female beagle dog per dose (strain BOR:BEAG,

) received beta-cyfluthrin (batch no.:16002/84, purity: 98.5 %) orally in doses of 2500 and
5000 mg/kg bw. The substance was applied in 0.5 % aqueous tylose in a volume of 12.5 and 25 ml/kg
bw, respectively. The application was performed by gavage in the morning before feeding (fasted
state).
Recording period: 0-14 days.
Body weight: Day 0, 7, 14.
Necropsy: not performed.

Results and discussions:

Oral LDso >5000 mg/kg bw.
Clinical signs: Vomiting (for up to 5 h), reduced appetite for up to 3 days post-treatment (females on-

ly).
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Conclusion:

A single oral administration of up to 5000 mg/kg bw beta-cyfluthrin did not result in marked systemic
toxic signs. However the real beta-cyfluthrin intake is not known, due to the emetic effect of the test
substance on dogs. Thus thesbB5000 mg/kg bw is a questionable value.

Re-evaluation by the RMS (2015):

The study is now considered to be not acceptable. In the original monograph of beta-cyfluthrin from
October, 1996 _(ASB2010-10436) the study was considered to be supplementary. However, due to the
deviations listed below the study is now considered to be no longer acceptable.

The acute oral toxicity was studied in fasted beagle dogs. At the time the study was conducted, no
suitable OECD-guideline was compulsory.

It is criticisable that the whole experiment was performed with 1 dog per dose group and sex. Each
one male and female dog received a suspension of the test compound in 0.5 % tylose solution corre-
sponding to 2500 mg/kg body weight or 5000 mg/kg body weight. A rationale for choosing tylose
solution as vehicle was not given. The observation time after administration of the test compound cov-
ered 14 days. Under the conditions of the study and based on the information given in the report, nei-
ther lethality nor special toxic effects were noticeable. However, vomiting (both doses) soon after
administration hampered the determination of the orabBlue as the exact intake of the test sub-
stance remained unclear. For this reason it is also difficult to derive a NOAEL value.

Studies submitted with the dossier for the Renewal Assessment Report:

Data point: KCA5.2.1/16

Report: I 2005. ASB2014-7720
Beta-cyfluthrin (FCR 4545) - Acute toxicity in the rat after oral admin-
istration.

Report No: AT02686 (December 8, 2005), M-263158- (i}

Guideline(s): The test was run according to OECD-Guideline no. 423 (2001).

Deviations: No rationale for the solvent was provided (demanded in OECD TG
2001).

GLP: The test followed the OECD principles of GLP (declaration of testing
facility).

Acceptability: The study is acceptable.

(dates of exp. work: November 03, 2005 — November 24, 2005).

Materials and methods:
Beta-cyfluthrin (batch no.: FFEBCTQO043, purity: 99.2 %) was administered once by gavage to female

Wistar rats (strain HsdCpb:Wu, sour (i [ | M NG " the following

dosing schedule:

50 () — 50 (29 — 300 mg/kg bw, 3 fasted female rats/dose.

The formulating agent was acetone/corn oil 1/10 and the administered volume amounted to 10 mi/kg
bw. Food was provided 2-4 h after dosing.

At the beginning, 3 female rats were treated with 300 mg/kg bw. After 2 out 3 rats had died in the first
group, two groups (each 3 females) were sequentially dosed with 50 mg/kg bw (next lower dose in the
decision tree laid down in OECD TG 423). Since all animals of the 50-mg/kg groups survived till the
end of the study, no further dose groups were necessary.

Observation period: 0-14 days.

Body weight: Weekly (day 1, 8/9, 15).
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Necropsy: All animals (survivors sacrificed by camtdioxide treatment).
Estimation of L3y value according decision tree presented in thegtédeline.

Results and discussions:

Table 6.2-6: Oral LDso in fasted rats
Formulation agent NOAEL LD so cut-off
[mg/kg bw]# [mg/kg bw]*
Fasted male rats acetone/corn oil (1/18Y) 200

# = maximum dosage without clinical signs.
* = based on dicison tree in OECD-Guideline no..423

Onset of death: 2 days after treatment (only Zob@Btanimals of high dose group).

Only low dose (50 mg/kg bw) was tolerated withoeweloping clinical signs.

Clinical signs (300 mg/kg bw): Decreased motililpcoordinated gait, increased salivation, spasmod-
ic state, narrowed palpebral fissure, abdominaitipos temporary rolling over, and temporary creep-
ing gait (beginning at ca. 1 h for up to a maximofé days).

No delayed effects.

Body weight: No effect.

Gross pathology: No particular findings in animiasated with 50 mg/kg be and in the surviving ani-
mal treated with 300 mg/kg bw.

Animals dying during observation interval: Discaled and spotted liver and gas-filled stomach.

Conclusion:

To investigate the acute oral toxicity of beta-afirin, OECD-Guideline no. 423 (adopted in Decem-
ber 17, 2001) was applied. The study was conduesitd fasted female rats and is considered ac-
ceptable.

A mixture of acetone/corn oil served as formulatagent. However, a rationale for this solvent was
not provided.

Under the conditions of the study and based oninflaemation given in the report, the kPvalue of
beta-cyfluthrin was in the range >50-300 mg/kg kaecprding to the decision tree presented in
OECD-Guideline no. 423).

Clinical signs (e.g. decreased motility, uncoortidagait and spasmodic state) were only observed in
animals treated with 300 mg/kg body weight of st tompound.

Further studies available to the RMS:

The studies listed below were mostly not submitigdhe applicant for renewal of approval (excep-
tions are marked in the table). However, the studre available to the RMS (e.g. from other applica
tions).

Studies with preparations are not included as tireyless relevant for the evaluation of the active
ingredient.

The mean features of the studies — if evaluatestesptable or supplementary (exclusion criteria e.g
no purity given, strong deviations from study das@ questionable reliability) — are summarised
hereafter (Table B.6.2-7, Table 6.2-8). Studiemftbe submitted dossier including experiments with
the active substance (e.g. combination toxicitg)independent of their acceptability listed belowd a
reported in the appropriate chapters of the RARweéle@r, non-acceptability — in the case of strong
deviations from current guidelines — for these igtsids noted in the tables. Each evaluation isdase
on the today’s criteria. Nevertheless, the outcodwenot alter the overall evaluation derived frdma t
other studies presented in the RAR.
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Table B.6.2-7: Summary of oral acute toxicity studies: beta-cyfluthrin

Endpoint Vehicle Species Sex Result Comment Reference
[mg/kg bw]
acute oral cremophor/water| rat male 5B 16 - documentis a

summary, no 1984
detailed (MO-00-
information 013959}
available (e.qg. TOX2005-
purity, therefore |1676
not acceptable)

- observation period

only 7 days
acute oral cremophor/water| rat male 6B 11 - documentis a
summary, no 1986
detailed (MO-00-
information 013962}
available (e.qg. TOX2005-
purity, therefore |1677
not acceptable)
acute oral | cremophor/water| chicken female sd®5000 | - animals not faste{jjjjjij. 1985
- only one dose (13689)
TOX9402234
1 Studies are in reference list of applicant.
Table 6.2-8: Summary of oral acute toxicity studies: cyfluthrin
Endpoint Vehicle Species Sex Result Comment Reference
[mg/kg bw]
acute oral | cremophor/water rat male | stB20 |- combination stud)jjjjilj. 1984

- LDso (cyfluthrin + | (12544}
propoxur) = TOX9401948
57 mg/kg bw

- no necropsy

acute oral | cremophor/water rat male 6B 20 - combination stud , 1984

- LDso (cyfluthrin + | (12567}
dichlorvos) = TOX9401949
70 mg/kg bw

- No necropsy

acute oral | cremophor/water rat male | sbB20 |- combination stud)jjjjilj. 1984

- LDsg (cyfluthrin + | (12572)
fenfluthrin) = Z17076
67 mg/kg bw

- no necropsy

acute oral | cremophor/water rat male 6B 14.3 | - combination stud ,

- the part with 1982 (10516)
triflumuron is not | TOX9401946
acceptable (no
purity given, limit
test with only one
sex)

- no necropsy
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Endpoint Vehicle Species Sex Result Comment Reference
[mg/kg bw]
acute oral | cremophor/water rat male 6B 18 - combination stud
- LDsp (cyfluthrin + {1983 (12003)
methamidphos) =| TOX9401947
26 mg/kg bw
acute oral | cremophor/water rat male 5B 15 - combination stud ,
- only two doses |1994 (23420
tested A)?
- LDsp (cyfluthrin + | TOX2001-
imidacloprid) = |1764
414 mg/kg bw
acute oral | cremophor/water rat male | sbB19.6 | - study for antidote | N
effect 1983
- No necropsy (11854}
TOX9401941
acute oral | PEG 400 rat male LBo=500 | - combination stud\jN
- LDsp (cyfluthrin + | 1988 (16968)
omethoate) = TOX9401950
218 mg/kg bw
acute oral | PEG 400 rat male LDso=869 |- animals not fasted| N
.
female |LDso=1271 1980
(8800)
TOX9401853
acute oral | PEG 400 rat male LDso = 590 [ ]
.
female |LDso=1189 1980
(8800)
TOX9401853
acute oral | acetone/peanut oil  rat male | LDso = 155 [ ]
1987
female |LDso= 160 (15847)
TOX9401862
acute oral | cremophor/water mouse| female sd€100 |- preliminary Lizo ||
determination 1982
- no detailed (10931)
information given | TOX9401854
(e.g. doses, group
size)
acute oral | PEG 400 mouse male LBy >5000 |- documentisa || 1980
(diasteromer| summary, no (99168}
)} detailed TOX9550282
information
LDso=31 available (e.g.
(diastereomer purity, therefore
1)} not acceptable)
LD50 >5000
(diastereomer
1)
LD50 >5000
(diastereomer
V)
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Endpoint Vehicle Species Sex Result Comment Reference
[mg/kg bw]
acute oral | PEG 400 mouse |male LDso= 291 [ ]
]
female |LDso= 609 1980
(8800)
TOX9401853
acute oral | PEG 400 rabbit male LDso>1000 |- only three animals|ji N
per dose [ ]
- No necropsy 1980
(8800)
TOX9401853
acute oral | PEG 400 dog male LDso>100 |- vomiting at [
50 mg/kg bw and || R
above 1980
- only two animals |(8800)
per dose TOX9401853
- no necropsy
acute oral | cremophor/water dog male (LDso>100 | - vomiting observe(ii
female - animals not fasted 1981 (MO-01+
- only two animals |005194)
per dose (1 per |TOX9401856
sex)
- only two doses
- no necropsy
acute oral | cremophor/water hen female 5486000 | - animals not faste
- only two doses
tested
TOX9401860
acute oral | PEG 400 hen female | Lica. - animals not fasted| N
5000 ]
, 1981
(9753}
TOX9401916
acute oral | PEG 400 hen female | Lk~ 4500 |- animals not fasted
- only two doses
tested
TOX9401861

1 The study is in the reference list of the applicant. A detailed description of the study is given in the appropriate chapters of
the RAR. (e.g. detailed information on acute oral combination studies is preseneted in chapter B.6.8.2.3)

Further studies (literature search for cyfluthrin and beta-cyfluthrin)

Data point: KCA5.2.1

Report: Bhushan, B. et al., 2013, ASB2015-644
Biochemical and histological changes in rat liver caused by cypermethrin
and beta-cyfluthrin, Arh Hig Rada Toksikol (64), 57-67

Deviations: The part concerning Lig determination is from earlier research and re-

fers to a document that is not available. Therefore, detailed information
about the animals and the study design are not available.
The animals were not fasted.
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GLP: Not applicable.
Acceptability: Supplementary.
Summary:

A study for LDy calculation after oral administration of beta-cyfluthrin (source: Bayer India Ltd.,
Mumbai, purity: 95 %) in male rats (not fasted) was cited. The kBlue of beta-cyfluthrin in water
was reported as 354.8mg/kg bw.

Conclusion:

As no detailed information are available, the publication cannot be evaluated. Under the conditions
used in the study and based on the information given in the report, the gsaldlie of cyfluthrin
(solvent: water) in male rats is 354.8 mg/kg bw. The study results are considered to represent supple-
mental information (e.g. no batch number, no individual values reported).

Treatment-related effects in rats observed following single or repeated administration of beta-
cyfluthrin are described in section B.6.3 of the RAR (Bhushan, 20882015-1098, Bhushan, 2013,
ASB2015-644).

B.6.2.2 Dermal

Studies evaluated in the original monograph of beta-cyfluthrin by the RMS in October, 1996
(ASB2010-10436):

Data point: KCA5.2.2/01

Report: I 1°87. TOX9550259
FCR 4545 technical - Study of the acute dermal toxicity to rats (formula-
tion in polyethylene glycol E 400).

Report no.: 16179 (November 04, 194 NG
-

Guideline(s): The test was run according to OECD-Guideline no. 402 (1981) which
complies to Directive 92/69/EEC method B 3.
Deviations: None.

Deviation from current guideline (OECD TG 1987) (only listed if rele-
vant for acceptability decision):

None.

GLP: The test followed the OECD principles of GLP (declaration of testing
facility).

Acceptability: The study is acceptable.

(dates of exp. work: August - September 1986).

Materials and methods:
Beta-cyfluthrin (batch no.: 16002/84, purity: 99.1 %) was administered dermally for 24 h to Wistar

rats (strain Bor:WISW [SPFCpb], sour (i ) i the following dosing
schedule:

0-100-1000-2500-5000 mg/kg bw, 5 male rats/dosage group,

0-100-1000-2500-5000 mg/kg bw, 5 female rats/dosage group.

The substance was formulated as a paste with PEG 400 and applied within a bandage onto the non-
abraded dorsal skin that had been shorn the day before (treated area 5 x 6 cm). The control animals
received 0.6 ml/kg bw PEG 400. After removal of the bandages the treated skin was washed with soap
and water.

Recording period: 0-14 days.
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Body weight: Dally.

Necropsy: All animals (survivors sacrificed by diethyl ether asphyxiation).

Statistical method: LE) calculation according to the method of Rosiello et al., (1977) (based on the
method of Bliss), modified by Pauluhn (1983).

Results and discussions:

Table B.6.2-9: Percutaneous LE in rats
Formulation NOAEL (systemic) LDso
agent [mg/kg bw]# [mg/kg bw]
Male rats PEG 400 100 >5000
Female rats PEG 400 100 >5000

# = maximum dosage without clinical signs.

Onset of death: On day 4 (one female rat at a dose of 5000 mg/kg bw).

Clinical signs:

Dose of 1000 mg/kg bw: Lethargy, uncoordinated gait, splayed gait, salivation (1 day to a maximum
of 8 days),

Dose of 5000 mg/kg bw: difficult breathing, soft faeces (females only, day 3 and 4).

Local skin signs: Incrustations on the treated areas.

Body weight: A slight effect on weight gain during the first few days (all groups including the control
group), compensated at day 14.

Gross pathology: Female animal that died on day 4: Lung: mottled, severely distended; gastrointestinal
tract: severely distended, almost empty.

Animals sacrificed at the end of observation: No indications of substance-induced grossly apparent
organ damage.

Conclusion:

With regard to the duration of clinical signs the prolonged effects were dose related. The toxic action
was reversible during the observation period. Beta-cyfluthrin exhibited minimal toxicity to rats, fol-
lowing acute percutaneous treatment in PEG 400.

Re-evaluation by the RMS (2015):

The study is still considered to be acceptable.

This acute dermal toxicity study was performed in accordance with OECD-Guideline no. 402 (adopted
in May 12, 1981).

Male and female rats received up to 5000 mg/kg body weight of the test compound (paste with poly-
ethylene glycol E 400). Under the conditions of the study and based on the information given in the
report, the dermal LE value for male and female rats is greater 5000 mg/kg body weight.

Clinical signs were observed from a concentration of 1000 mg/kg body weight (e.g. lethargy, uncoor-
dinated gait, splayed gait) in rats of both sexes. However, animals developed local clinical signs like
incrustation on treated area already from a concentration of 100 mg/kg body weight.

Data point: KCA 5.2.2 /02

Report: I 1057, T0X9550260
FCR 4545 technical - Study of the acute dermal toxicity to rats (formula-
tion with xylene).

Report no.: 16184 (November 05, 194 NG
-

Guideline(s): The test was run according to OECD-Guideline no. 402 (1981) which
complies to Directive 92/69/EEC method B 3.
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Deviations: The treated skin area was not specified in the report (only in the dossier).
Deviation from current guideline (OECD TG 1987) (only listed if rele-
vant for acceptability decision):

None.

GLP: The test followed the OECD principles of GLP (declaration of testing
facility).

Acceptability: The study is acceptable.

(dates of exp. work: August - September 1986).

Materials and methods:
Beta-cyfluthrin (batch no.: 16002/84, purity: 99.1 %) was administered dermally for 24 h to Wistar

rats (strain Bor:WISW [SPFCpb], sour (i ) i the following dosing
schedule:

0-100-1000-2500-5000 mg/kg bw, 5 male rats/dosage group,

0-100-1000-2500-5000* mg/kg bw, 5 female rats/dosage group (*4 animals).

The substance was formulated as a paste with xylene and applied within a bandage onto the non-
abraded dorsal skin that had been shorn the day before (treated area 5 x 6 cm). The control animals
received 0.4 ml xylene. After removal of the bandages the treated skin was washed with soap and wa-
ter.

Recording period: 0-14 days.

Body weight: Daily.

Necropsy: All animals (survivors sacrificed by diethyl ether asphyxiation).

Statistical method: LE) calculation according to the method of Rosiello et al., (1977) (based on the
method of Bliss), modified by Pauluhn (1983).

Results and discussions:

Table B.6.2-10: Percutaneous LB in rats
Formulation NOAEL (systemic) LDso
agent [mg/kg bw]# [mg/kg bw]
Male rats xylene 100* >5000
Female rats xylene <100 >5000

# = maximum dosage without clinical signs which are related to the test substance.
* = 0 mg/kg bw: males having soft feces (day 3 and 4).

Clinical signs: 100 mg/kg bw: Vocalisation and jumping (females only, up to 2 days). Higher doses:
Lethargy, uncoordinated gait, splayed gait, vocalisation and jumping, occasionally digging and preen-
ing movements, salivation (beginning after ca. 25 min for up to a maximum of 11 days); 5000 mg/kg
bw difficult breathing (males only, day 3 for up to day 11).

Local skin signs: Irritations which were comparable in control and substance treated groups.

Body weight: Slight weight reduction in individual animals in all (including control) groups, compen-
sated at day 14.

Gross pathology: Animals sacrificed at the end of observation: No indications of substance-induced
grossly apparent organ damage.

Conclusion:

The prolonged clinical signs were reversible during the observation period. Beta-cyfluthrin exhibited
minimal toxicity to rats, following acute percutaneous treatment in xylene.
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Re-evaluation by the RMS (2015):

The study is still considered to be acceptable. It should be noted that the materials and methods section
was revised.

This acute dermal toxicity study complied with OECD-Guideline no. 402 (adopted in May 12, 1981).
Male and female rats received up to 5000 mg/kg body weight of the test compound (paste with xy-
lene). Under the conditions of the study and based on the information given in the report, the dermal
LDso value for male and female rats is greater 5000 mg/kg body weight.

Soft faeces were observed in the male control group and after treatment with 2500 mg/kg body weight
(but in no other dose group). From a concentration of 1000 mg/kg body weight male rats showed other
clinical signs (e.g. lethargy, uncoordinated and sprayed gait). In female rats clinical signs like vocali-
sation and jumping were already observed from a dose of 100 mg/kg body weight.

Studies submitted with the dossier for the Renewal Assessment Report:

Data point: KCA 5.2.2 /04

Report: 2005, ASB2014-7721
FCR 4545 - Acute toxicity in the rat after dermal administration.
Report No: AT02656 (November 28, 2005), M-263229-Of i)}
Guideline(s): The test was run according to OECD-Guideline no. 402 (1987).
Deviations: None.
GLP: The test followed the OECD principles of GLP (declaration of testing
facility).
Acceptability: The study is acceptable.

(dates of exp. work: October 05, 2005 — October 19, 2005).

Materials and methods:

Beta-cyfluthrin (batch no.: FFEBCTQO043, purity: 99.2 %) was administered dermally to 5 male and 5
female Wistar rats (strain HsdCpb:Wu, souljiii ) R:ts e

ceived a single dermal dose of 2000 mg/kg bw under semi-occlusive conditions for 24 h.

One day before treatment, the back and flanks of the rats were shorn (approximately 10 % of the body
surface area). For each dose and animal the required amount of pure solid test substance was weighed
and transferred to a wet gauze-layer (moistened with PEG 400) (6.0 cm x 5.0 cm = 30.0 cm?) of a
“Cutiplast® steril” coated with air-tight “Leukoflex®”. The gauze strip was placed on the rat's back
and secured in place using cohesive tape (8 cm x 23 cm) and additionally covered with a rat jacket,
which was connected with a safety pin to the stretch tape to ensure that the animals could not ingest
the test substance. After 24 h the dressings were removed and the area was rinsed with tepid water
using soap and gently patting the area dry.

Recording period: 0-14 days.

Body weight: Weekly.

Necropsy: All animals (survivors sacrificed by carbon dioxide).

Statistical method: LE calculation by means of a software program according to Spearman, Karber
(based on method of D. J. Finney, [1971]). Algorithm was based on publication of L. Sachs (1984). If
LDso value calculation was not possible by this method, an assessment (considering applied dose and
dose-response curve) was made.
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Results and discussions:

Table 6.2-11: Percutaneous LB in rats
Formulation NOAEL (systemic) LDso
agent [mg/kg bw]# [mg/kg bw]
Male rats PEG 400 2000 >2000
Female rats PEG 400 2000 >2000

# = maximum dosage without clinical signs which are related to the test substance.

Mortality/clinical signs/body weight/gross pathology: A dose of 2000 mg/kg bw was tolerated without
mortalities, systemic clinical signs (e.g. neurotoxic effects), impact on weight gain and gross patholog-
ical findings.

Partial reddening and partial encrustation of the treatment area were the only clinical signs noted.

Conclusion:

Under the conditions of OECD-Guideline no. 402 (adopted in February 24, 1987) acute dermal toxici-
ty was investigated. The study is considered acceptable.

Male and female rats received 2000 mg/kg body weight of the test compound (wet gauze layer mois-
tened with PEG 400). Under the conditions of the study and based on the information given in the
report, the percutaneous kfvalue of the test compound is greater 2000 mg/kg body weight.

Some treated animals developed local clinical signs like partly encrustation or partly reddening (only
females) at 2000 mg/kg bw.

Further studies available to the RMS:

The studies listed below were not submitted by the applicant for renewal of approval. However, the
studies are available to the RMS (e.g. from other applications).

Studies with preparations are not included as they are less relevant for the evaluation of the active
ingredient.

The mean features of the studies — if evaluated as acceptable or supplementary (exclusion criteria e.g.
no purity given, strong deviations from study design or questionable reliability) — are summarised
hereafter (Table 6.2-12). Each evaluation is based on the today’s criteria. Nevertheless, the outcomes
do not alter the overall evaluation derived from the other studies presented in the RAR.

Table 6.2-12: Summary of dermal acute toxicity studies: cyfluthrin
Endpoint Vehicle Species Sex Result [mg/kg Comment Reference
bw]
acute dermajcremophor/water rat male LDso > 5000 - only two doses ||l 1982
(24 h tested (limit test|(10931) cited
contact) |female not sufficient) | in |l

- unclear which 1985
sex was used at TOX9401854

lower
concentration
- Nno necropsy
acute dermalPEG 400 rat (24 h) | male  |LDso> 5000 - noneropsy || 1982
- no detailed (10931)
female information TOX9401854

given
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acute derma|physiological NaCl |rat male LDso > 5000 - only two doses ||l 1982
solution (24 h tested (limit test|(10931) cited
contact) |female not sufficient)  |in|jjilije.

- unclear which 1985
sex was used at TOX9401854
lower
concentration
- no necropsy

For beta-cyfluthrin no further studies were available.

B.6.2.3 Inhalation

Studies evaluated in the original monograph of beta-cyfluthrin by the RMS in October, 1996
(ASB2010-10436):

Data point: KCA5.2.3/01

Report: I 19085, TOX9550261
FCR 4545 (techn.) - Study for acute inhalation toxicity.

Report no.: 13751 (August 20, 195 NG
-

Guideline(s): The test was run according to OECD-Guideline no. 403 (1981) which
complies to Directive 92/69/EEC method B 2.
Deviations: None.

Deviation from current guideline (OECD TG 2009) (only listed if rele-
vant for acceptability decision):

None.

GLP: The test followed the OECD principles of GLP (declaration of testing
facility).

Acceptability: The study is acceptable.

(Dates of exp. work: May - July 1985).

Materials and methods:

Groups of 5 male and 5 female Wistar rats (strain BOR:WISW [SPFCpb], s

) rcccived beta-cyfluthrin (batch no: 16002/84, purity: 98.5 %) via inhalation (head-
nose only). The substance was administered as an aerosol (dynamic spraying) or as dust during 4 h
each. The formulating agent was ethanol/polyethylene glycol E 400 (1:1). The dosing schedule was as
follows:

Aerosol: Nominal concentrations O (vehicle) and 10-50-100-300-500-700-1000 mg/m? air correspond-
ing to analytical concentrations of 1.4-7.3-11.1-44.6-80.2-100.9-193.2 mg/m? air.

Dust: Nominal concentrations 0 (air) and 246-499-967 mg/m? air corresponding to analytical concen-
trations of 198.8-484.0-840.8 mg/m? air.

Recording period: 0-14 days.

Body weight: Day 0, 7, 14.

Necropsy: All animals (survivors sacrificed by Evipan).

Statistical method: L& calculation according to the method of Rosiello et al., (1977) (based on the
method of Bliss), modified by Pauluhn (1983).
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Results and discussions:

Analysis of test atmosphere: Aerosol: Inhalabletigiar content ca. 100 % (particle® pum). Dust:
Inhalable particle content ca. 50 % (partictégum):

Table B.6.2-13: Inhalative LGy in rats
Formulation agent NOAEC LCso
[mg/me]* [mg/m?]
Male rats (4 h, aerosol) ethanol/ <14 approx. 90
PEG 400
Female rats (4 h, aerosol) ethanol/ <14 approx. 100
PEG 400
Male rats (4 h, dust) <198.8 approx. 967
Female rats (4 h, dust) <198.8 approx. 695

# = maximum dosage (analytically determined) withainical signs.

Onset of death: Within 4to 5 h up to 24 h.

Clinical signs - aerosol: 1.4 and 7.3 mg/m3 airafgiical): reduced motility, bristling, ungroomed
coat, dyspnoea; from group 11.1 mg/m?3 air (anajfionward: same symptoms and/or staggering
gait, impaired co-ordination of movement, choreetdtic movements, prostration on stomach, dig-
ging and grooming movements, tremor, hyperaemith@fvisible nasal mucosa. The signs lasted in
most cases for 4-7 h.

Clinical signs - dust: 198.8 mg/m? air (analytica@duced motility, bristling and ungroomed coat,
dyspnoea, non-specific disturbed behaviour andeteeid noses; from group 484 g/m?3 air (analytical)
onward: same symptoms and/or staggering gait, mgaio-ordination of movement, digging and
grooming movements and swollen eyelids, dyspnoeaseoathetotic movements, tremor and clear
hyperaemia of the visible nasal mucosa with sepereorbital swelling. The signs lasted from 4 h up
to a maximum of 2 days.

Body weight: No effect.

Gross pathology (rats dying intercurrently):

Nose: discoloured reddish; lung: distinctly distedidand after dust application reddish and with
hepatoid appearance, oedamatous and litter indb@phagus; kidney: pale; liver: with lobular patter
spleen: pale; glandular stomach: reddened and duisr application haemorrhagia and ulceroid foci;
gastrointestinal tract: yellowish mucous content.

Animals sacrificed at the end of observation: Ndidations of substance-induced grossly apparent
organ damage.

Conclusion:

Beta-cyfluthrin had a very high acute toxicity whHahaled as an aerosol (higher inhalable) and la hig
acute toxicity when inhaled as dust (lower inhabl

Re-evaluation by the RMS (2015):

The study is still considered to be acceptablehtiuld be noted that the results and discussians se
tion was revised.

This acute inhalation study conformed generallyO&CD-Guideline no. 403 (adopted in May 12,
1981).

Male and female rats were head-nose exposed ter eifrosol (1:1 mixture of ethanol and polyeth-
ylene glycol E 400) or dust of the test compoundaipn analytical concentration of 193.2 mg/m3 air
or 840.8 mg/m? air, respectively. Under the condsi of the study and based on the information given
in the report, the L§ value for the aerosol after 4 h exposure is app@6xmg/m3 air for male rats
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and approx. 100 mg/m? air for female rats. Thedy@lues for the application of dust after 4 h expo-

sure amounts to approx. 967 mg/m3 air or approx. 695 mg/m? air for male and female rats, respective-
ly.

Clinical signs were observed already from the lowest dose (analytical concentration of 1.4 mg/m?3 air

for aerosol and 198.8 mg/m? air for dust). Animals receiving this dose showed for example reduced

motility, bristling and dyspnoea.

Data point: KCA 5.2.3/02

Report: I 19088, TOX9550264
FCR 4545 (c.n.: Cyfluthrin K+L proposed) - Studies for acute inhalation
toxicity to the rat to OECD-Guideline no. 403.

Report no.: 16911 (July 18, 198 EENNNEEGEGEGEGEEEEE
L

Guideline(s): The test was run according to OECD-Guideline no. 403 (1981) which
complies to Directive 92/69/EEC method B 2.
Deviations: None.

Deviation from current guideline (OECD TG 2009) (only listed if rele-
vant for acceptability decision):

None.

GLP: The test followed the OECD principles of GLP (declaration of testing
facility).

Acceptability: The study is acceptable.

(dates of exp. work: February - March 1988).

Materials and methods:

Groups of 5 male and 5 female Wistar rats (strain BOR:WISW [SPFCpb], s

) received beta-cyfluthrin (batch no: 16001/87, purity: 97.9 %) via inhalation (head-
nose only). The substance was administered as an aerosol (dynamic spraying) or as dust during 4 h
each. The formulating agent was ethanol/polyethylene glycol E 400 (1:1). The dosing schedule was as
follows:
Aerosol: Nominal concentrations 0 (vehicle) and 500-700-850-1000 mg/m? air corresponding to ana-
lytical concentrations of 53.4-80.5-82.2-96.7 mg/m?3 air.
Dust: Analytical concentrations 0 (air) and 212-417-497-640-867 mg/m? air.
Recording period: 0-14 days incl. recording of reflexes (cornea, pirmal, myotactic, light, startle and
external stimuli [noises]).
Body weight: Day 0, 3, 7, 14.
Necropsy: All animals (survivors sacrificed by Evipan).
Statistical methods: Lgs calculation according to the method of Rosiello et al., (1977) (based on the
method of Bliss), modified by Pauluhn (1983). For the other parameters different methods (Chi-
square-test, Fisher-test, Variance analysis (ANOVA), Box’s test, Tukey-Kramer-test, modified by
Games and Howell).

Results and discussions:

Analysis of test atmosphere: Aerosol: Inhalable particle content ca. 100 % (patfigley. Dust:
Inhalable particle content 55-64 % (particlésym).
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Table B.6.2-14: Inhalative LGy in rats
Formulation agent NOAEC LCso
[mg/m3]# [mg/m3]*
Male rats (4 h, aerosol) ethanol/ <53.4 approx. 82
PEG 400
Female rats (4 h, aerosol) ethanol/ <53.4 81 (62-89)
PEG 400
Male and female rats (4 h, dust) <212 532 (472-600)

# = maximum dosage (analytically determined) withainical signs.
* = () confidence interval (95 %).

Onset of death: Aerosol: <4 h. Dust: Day 0 to day 4

Clinical signs: Aerosol: From 53.4 mg/m3 air (anisl) reduced motility, tonic cramps, bradypnoea,
reduced reflexes, chromodacryorrhoea, bloody nmeerection, unkempt fur; from 80.5 mg/m3 and
82.3 mg/m?3 air (analytical) additionally rolling ey at 96.7 mg/m? air (analytical) 100 % mortality
(length of signs: <4 h up to a maximum of 2 days).

Dust: From 212 mg/m?3 air (analytical) reduced nitgtilstaggering gait, red nose, unkempt fur, brad-
ypnoea,; from 417 mg/m? air (analytical) in additr@auced reflexes as well as for females in additio
rolling over and tonic extension spasms; 497 mgmfanalytical) in addition respiratory distress;
640 mg/m3 in addition prostration on stomach; at 88/m3 air (analytical) 100 % mortality (length
of signs: <4 h to 3 days).

Body weight: Marginal, but toxicologically insigieint effect observed in group receiving 212 mg/m?3
air (analytical). Clinically relevant effect on wéit gains in rats receiving 640 mg/m3 air (anabhic
Gross pathology: Rats dying intercurrently: Lungstehded, of hepatoid appearance, oedamatous;
kidney: pale (after aerosol application); liverleyawith lobular pattern; gastrointestinal tractds
dened and after dust application with yellowistbtoody mucous content. Animals sacrificed at the
end of observation: No indications of substancetied grossly apparent organ damage.

Conclusion:

Beta-cyfluthrin had a very high acute toxicity whahaled as an aerosol (higher inhalable) and la hig
acute toxicity when inhaled as dust (lower inhabl

Re-evaluation by the RMS (2015):

The study is still considered to be acceptablshdiuld be noted that the results and discussidiosec
were revised.

This acute inhalation study is in accordance wiBOD-Guideline no. 403 (adopted in May 12, 1981).
Male and female rats were head-nose exposed ter e&throsol (1:1 mixture of ethanol and polyeth-
ylene glycol E 400) or dust of the test compoundaugn analytical concentration of 96.7 mg/m? air o
867.0 mg/m3 air, respectively. Under the conditiohthe study and based on the information given in
the report, the L& value for the aerosol after 4 h exposure is apg@xmg/ms? air for male rats and
81 mg/m? air for female rats. The kfvalues for the application of dust after exposiare4 h is
532 mg/m3 air for male and female rats collated.

Clinical signs were observed already from the lawdsse onward (analytical concentration of
53.4 mg/m3 air for aerosol and 212 mg/m? air fostfluMale and female rats exposed to the test com-
pound of this dose showed for example bristlingt ¢macase of aerosol) or ungroomed coat (in case
of dust), respectively.
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Further studies available to RMS

The studies listed below were mostly not submitted by the applicant for renewal of approval (excep-
tions are marked in the table). However, the studies are available to RMS (e.g. from other applica-
tions).

Studies with preparations are not included as they are less relevant for the evaluation of the active
ingredient.

The mean features of the studies — if evaluated as acceptable or supplementary (exclusion criteria e.g.
no purity given, strong deviations from study design or questionable reliability) — are summarised
hereafter (Table 6.2-15). Each evaluation is based on the today’s criteria. Nevertheless, the outcomes
do not alter the overall evaluation derived from the other studies presented in the RAR.

Table 6.2-15: Summary of inhalative acute toxicity studies: cyfluthrin
Endpoint Vehicle Species Sex Result [mg/m?] Comment Reference
acute ethanol:PEG 400 |rat (1-hour| male LCso> 1089 | - inhalable I
inhalative | (1:1), aerosol exposure, particle contenfjjjil]. 1980
nose only)| female not given (8800)
- no vehicle TOX9401853
control
acute ethanol:PEG 400 |rat (4-hour|male LCso = 469-592| - inhalable [
inhalative |(1:1), aerosol exposure, particle conten , 1980
nose only)| female not given (8800)
- no vehicle TOX9401853
control
acute ethanol:PEG 400 |rat (4-hour| male LCs0=1010 |- inhalable
inhalative |(1:1), aerosol exposure, particle conten
probably |female |LCso= 1020 not given , 1984
head/nose (269)
only) TOX9401866
acute ethanol:PEG 400 |rat (4-hour| male LCso =405 - no vehicle , 1987
inhalative |(1:1), aerosol exposure, |female control (15612)
head/nose TOX9401867
only)
acute water rat (4-hour| 1) male |LCso> 735 - inhalable
inhalative | DMSO:PEG 400 |exposure, particle contenijjl]. 1982
head/nose|female |LCso=200-735 not given (10965)
aerosol only) - no vehicle TOX9401864
LCs0 =575 control
2) male
LC50 =490
female
acute ethanol:PEG 400 |rat(5x6 |male LCs0=47-196 | - inhalable
inhalative | (1:1), aerosol hour female particle contenfjjjil]. 1980
exposure, not given (8800)
nose only) - no vehicle TOX9401853
control
- no different
time points
acute ethanol:PEG 400 |mouse (4-| male LCso~ 141 B 1089
inhalative |(1:1), aerosol hour female (17765)
exposure, TOX9401871
head/nose
only)
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acute ethanol:PEG 400 or| hen (4- female | LGo>596 - inhalable
inhalative | water/cremophor, |hour particle contenfjjjjij. 1983
aerosol exposure, not given (11558}
whole - different TOX9401865
body) solvents
- no vehicle
control

1 The study is in the reference list of the applicant. A detailed description of the study is given in the appropriate chapters of
the RAR.

For beta-cyfluthrin no further studies were available.
Studies considering other routes forsdetermination are presented in section B.6.8 of the RAR.

B.6.2.4  Skin irritation

Studies evaluated in the original monograph of beta-cyfluthrin by the RMS in October, 1996
(ASB2010-10436):

Data point: KCA5.2.4/01

Report: I 19385 TOX9550265
FCR 4545 (techn.) - Study for irritant/corrosive effect on skin and eye
(rabbit).

Report no.: 13707 (August 09, 10¢
I

Guideline(s): The test was run according to OECD-Guideline no. 404 (1981) which
complies to Directive 92/69/EEC method B 4.
Deviations: Test substance was not moistened before treatment of animals (recom-

mended in OECD 1981).
Deviation from current guideline (OECD TG 2002) (only listed if rele-
vant for acceptability decision):

None.
GLP: When the study was performed, GLP was not compulsory.
Acceptability: The study is considered not acceptable.

(dates of exp. work: April - May 1985).

Materials and methods:

Beta-cyfluthrin (batch no.: 16002/84, purity: 98.5 %) was administered dermally for 4 h to one female

and two male rabbits (strain HC:NZW, sourjj ) "< dose

was 500 mg/animal. The substance was applied within a Hans&ypdallergen”dressing (Beiers-

dorf no. 2342) onto a flank skin area from 6 x 6 cm (shorn the day before). A further dressing was
moistened with water and placed on the opposite flank area. After removal the treated skin was
washed with water. Recording of skin reactions (erythema, eschar formation and edema): 1, 24, 48,
72 h, 7 days p.a.; scoring according to Draize.
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Results and discussions:

Table B.6.2-16: Test for skin irritant effects in rabbits (notified byjl )

grade after
Animal Mean value after
no.
(sex)
24 h 48 h 72h 7 days 24 h,48h,72h
E o E O E O E O E (0]
M7 1 0 1 0 0 0 0 0 0.7 0
(female)
L14 1 0 1 0 0 0 0 0 0.7 0
(male)
L15 1 0 1 0 0 0 0 0 0.7 0
(Male)

# E = erythema and eschar formation.
* O = oedema formation.

The mean values for erythema/eschar or oedema formation were 0.7 or 0O, respectively. The irritant
effects observed were reversible within the observation period.

Conclusion:
The substance was not irritating to the skin.

Re-evaluation by the RMS (2015):

The study is now considered to be not acceptable. In the original monograph of beta-cyfluthrin from
October, 1996 (ASB2010-10436) the study was considered to be acceptable. However, due to devia-
tions from the current test guideline listed below the study is now considered to be no longer accepta-
ble. It should be noted that the results and discussions section was revised.

This study was based on OECD-Guideline no. 404 for acute dermal irritation/corrosion (adopted in
May 12, 1981).

The study was performed with rabbits.

Guideline no. 404 advises to moisture the test substance with water or another vehicle in order to en-
sure good contact with the skin. However, wetting of the solid test compound is not mentioned in the
report. Therefore, the study is considered not acceptable.

Under the conditions of the study and based on the information given in the report, the mean values in
all animals from grading’s at 24, 48 and 72 h after treatment amount to 0.7 for erythema and eschar
formation and O for oedema formation. All effects observed were reversible.

Studies submitted with the dossier for the Renewal Assessment Report:

Data point: KCA 5.2.4 /04

Report: Vohr, H.-W. 2005, ASB2014-7722
FCR 4545 Project: Beta-cyfluthrin technical - Evaluation of corrosive
properties by using an artificial 3D-Skin model.
Report no.: AT02855 (November 30, 2005), M-268673-01-1; Bayer
HealthCare AG, PH-R&D Toxicology, Wuppertal, Germany

Guideline(s): The test was run according to OECD-Guideline no. 431 draft (2004).
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Deviations: No positive control data were reported.
No validation of the employed test system is doquee:
No reference to historical data was mentioned.
No single data are presented.
Incubation time with MTT not according to the guide.
(all listed deviations concern recommendations HOD 2004)
Deviation from current guideline (OECD TG 2014) lfolisted if rele-
vant for acceptability decision):

None.

GLP: The test followed the OECD principles of Glde¢laration of testing
facility).

Acceptability: The study is not acceptable.

(date of exp. work: October 25, 2005).

Materials and methods:

The corrosive potential of beta-cyfluthrin (batah:iFFEBCTQ043, purity: 99.2 %) was tested using
reconstructed human epidermis EST-1000 (RHS, so@elSystems, St. Katharinen, Germany). A

100 % concentration was tested on the skin/epidezmqmavalents in triplets.

The test item was applied at a 100 % concentraigor?5 mg per insert, (plus 50 pL 0.9 % NaCl to

moisten and ensure good contact with the skingfonin (RT) and 60 min in the incubator (3 inserts

per period of incubation time), respectively. 0.9NACI (50 pL) treated epidermal models were used
as negative controls (determination in triplicates)

After the incubation period the inserts were wasbaefully in PBS (3 times each insert) and the
MTT viability test was performed.

Results and discussions:

Table B.6.2-17: MTT test of cell viability for investigation of corrosive potency
Test substance Cell viability after
3 min [%)] 60 min [%]
Beta-cyfluthrin 98.56 87.00
Negative control 100 100

The MTT method has determined following values iability after 3 or 60 min of incubation: 98.56
% and 87.00 %, respectively. Thus, the results sti@ivno corrosive property of the test item was
determined by the assay used. Substances arefiethss “corrosive” in this test system, if thelcel
viability after 3 min of incubation to the testritds decreased by more than 50 %, or if the calbil4

ity after 60 min of exposure to the test item ssléhan 15 %.

As can be seen from the information in the tablewdhe test item beta-cyfluthrin was not detected
as positive (exceeding the kfvalue and the 15 % viability value, respectiveby) the EST-1000
model after an incubation period of 3 min or 60 min

Conclusion:

The study on skin corrosion (3D-Skin model) of begfluthrin complied with OECD-Guideline no.
431 (adopted in April 13, 2004) even though itnelear why a draft was used.

The study is considered non-acceptable.

The main reason for this decision is the absenae ‘obncurrent’ positive control. Such a control is
not mentioned in the report even though this shbelthe basic requirement for ensuring reliabiity
the study.

In addition to this, there are further deviatiorm the test guideline (e.g. incubation with MTT fo
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instead of 3 h) and the study report is incomplete (neither historical data nor individual data are pre-
sented).

Data point: KCA 5.2.4 /05

Report: I 2005, ASB2014-7723
FCR 4545 - Acute Skin Irritation/Corrosion on Rabbits.
Report No: AT02655 (November 25, 2005), M-263238-Ofiil|]

Guideline(s): The test was run according to OECD-Guideline no. 404 (2002).
Deviations: Individual body weights of the animals at the conclusion of the test were
not reported (demanded in OECD TG 2002).

GLP: The test followed the OECD principles of GLP (declaration of testing
facility).
Acceptability: The study is acceptable.

(dates of exp. work: November 2, 2005 — November 5, 2005).

Materials and methods:

The skin-irritating potential of beta-cyfluthrin (batch no.: FFEBCTQO043, purity: 99.2 %) was tested in
3 female albino rabbits (strain Esd:NZW; sou

On the day before the test, the fur was shorn on the right and left side from the dorso-lateral area of the
trunk of each of the rabbits. Care was taken to avoid abrading the skin. Only animals with healthy and
intact skin were used. The body weight of each animal was recorded at the beginning of the study.

0.5 g of the pulverised test substance moistened with water was applied to the skin of the animal under
a gauze patch. The treated skin area was approx. 2.5 x 2.5 cm in size. The patch was placed on the
dorso-lateral areas of the trunk of each animal and was held in place with non-irritating tape for the
duration of the exposure period. Thus, access by the animal to the patch and resultant ingestion of the
test substance was prevented.

After the exposure period the dressing and patch were removed. The exposed skin area was carefully
washed with water. The surrounding untreated skin served as control.

In the first step, only one animal was exposed to the test substance; three test patches were applied
successively to this animal. The first patch was removed after three minutes. As no serious skin reac-
tions were observed, the second patch was removed after 1 h. At this stage the exposure was extended
to 4 h. After 4 h, the patch was removed and the application site was carefully washed with water.
Responses were graded one hour later. The test was completed using two additional animals, exposed
for 4 h.

Dermal irritation was scored approximately at 1, 24, 48 and 72 h after patch removal. Since no irrita-
tion indices were observed after 72 h, the study was finished at this point.

The degree of erythema/eschar formation and oedema formation was recorded as specified by Draize
and any serious lesions or toxic effects other than dermal irritation were also recorded and fully de-
scribed.
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Results and discussions:

Table B.6.2-18: Test for skin irritant effects in rabbits (notified by Schiingel, 2005,
ASB2014-7723)
grade after
Animal Mean value after
no.
24 h 48 h 72 h 7 days 24 h,48h,72h
E# O* E 0] E @] E O E 0]
1 0 0 0 0 0 0 n.d. n.d. 0 0
2 0 0 0 0 0 0 n.d. n.d. 0 0
3 0 0 0 0 0 0 n.d. n.d. 0 0

# E = erythema and eschar formation, n.d. = not determined.
* O = oedema formation, n.d. = not determined.

Neither animal showed erythema or oedema at the application or control site. There were no systemic
intolerance reactions.

Conclusion:

This acute dermal irritation/corrosion test with rabbits was in accordance with OECD-Guideline no.
404 (adopted April 24, 2002). The study is considered acceptable.

It should be mentioned that the individual body weights of the animals at the conclusion of the test —
as required in OECD-Guideline no. 404 — were not presented in the study report.

Under the conditions of the study and based on the information given in the report, there is no evi-

dence for irritation as all mean scores for erythema (redness) and eschar formation as well as for oe-
dema formation were 0.

Further studies available to RMS

The studies listed below were not submitted by the applicant for renewal of approval. However, the
studies are available to RMS (e.g. from other applications).

Studies with preparations are not included as they are less relevant for the evaluation of the active
ingredient.

The mean features of the studies — if evaluated as acceptable or supplementary (exclusion criteria e.g.
no purity given, strong deviations from study design or questionable reliability) — are summarised
hereafter (Table 6.2-19). Each evaluation is based on the today’s criteria. Nevertheless, the outcomes
do not alter the overall evaluation derived from the other studies presented in the RAR.

Table 6.2-19: Summary of skin irritation studies: cyfluthrin
Endpoint Vehicle Test system Result Comment Reference
skin irritation | none rabbit (female) | negative - FCR 1272 used in melted |

- observation period only 3 day
(TG 404, 1981) 1982 (MO-01-

- only 100 pl instead of 500 ul|004694)
tested (TG 404, 1981) T0OX9401872

- 24 h instead of 4 h exposure
(TG 404, 1981)

- skin observed after 24 h and
72 h (not 48 h) (TG 404, 1981

~
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skin irritation | unclear | rabbit (sex negative | - 24 h instead of 4 h exposure
unclear) (TG 404, 1981) B 1030
- material section refers to (8800)
document which is not TOX9401853
available

- some details remain unclear
(e.g. whether substance is
moistened)

For FCR 4545 no further studies were available.

B.6.2.5 Eye irritation

Studies evaluated in the original monograph of beta-cyfluthrin by the RMS in October, 1996
(ASB2010-10436):

Data point: KCA5.2.5/01

Report: I 19085, TOX9550265
FCR 4545 (techn.) - Study for irritant/corrosive effect on skin and eye
(rabbit).

Report no.: 13707 (August 09, 195 NEEEENEGEGEGEGEGEGEGEEEE
-

Guideline(s): The test was run according to OECD-Guideline no. 405 (1981) which
complies to Directive 92/69/EEC method B 5.

Deviations: None.
Deviation from current guideline (OECD TG 2012) (only listed if rele-
vant for acceptability decision):

None.
GLP: When the study was performed, GLP was not compulsory.
Acceptability: The study is acceptable.

(dates of exp. work: April - May 1985).

Materials and methods:

Beta-cyfluthrin (batch no.: 16002/84, purity: 98.5 %) was administered in a dose of ca. 65 mg/animal
(100 pl) into the conjunctival sac of one eyelid of three male rabbits (strain HC:NZW, Jil:

). The other eye was not treated and therefore used as control. Af-
ter 24 h the treated eye was rinsed with physiological NaCl solution.
Recording of eye reactions: 1, 24, 48, 72 h, 7 days p.a.; scoring according to Draize and in addition
any other findings not covered by the Draize scale.
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Results and discussions:

Table B.6.2-20: Test for irritant/corrosive impact of the test compound on the rabbit’'s eye
(Pauluhn)
grade after’
Animal Mean value after
no.
24 h 48 h 72 h 7 days 24 h,48h, 72 h
CO | IR CR | COE/CO | IR CR | COE] CO| IR CR| COE CO] IR CR CQEO | IR CR | COE|
J1 o|oj(2}2|0}0|12| 1 0/ 60 2y 0 0 @ O O o m3

M27 o |0 |2 |12|]0}0]12|1) 0| O] 1 0f Oof O O 0 b 1087
M24 0 |02 |12|]0|0]121| 0| 0| O] O O] Of o0 O g D 0073

# CO = corneal opacity, IR = iritis, CR = conjunctival redness, COE = conjunctival oedema.

There were slightly irritating effects especially after 1 h and 24 h to the conjunctivae (redness, swell-
ing, tear flow). Considering the time points 24, 48 and 72 h, the mean values for corneal opacity and
iritis were 0 and for all conjunctival parameters not above 1.3.

Conclusion:

Beta-cyfluthrin showed a slightly irritating effect on the eye. But according to the EC criteria, the sub-
stance is not to be classified as irritating to eyes.

Re-evaluation by the RMS (2015):

The study is still considered to be acceptable. It should be noted that the results and discussions sec-
tion was revised.

This study was based on OECD-Guideline no. 405 for acute eye irritation/corrosion (adopted in May
12, 1981).

The study was performed with rabbits.

It remains unclear whether the solid test substance — as advised in the test guideline — was ground to
fine dust before treating the animals.

Under the conditions of the study and based on the information given in the report, the mean scores in
all animals following grading at 24, 48 and 72 h after animal treatment at 24, 48 and 72 h after treat-
ment are O for cornea opacity and iritid,.3 for conjunctival redness and.0 for conjunctival swell-

ing. Furthermore, all effects observed were reversible.

Studies submitted with the dossier for the Renewal Assessment Report:

Data point: KCA 5.2.5/02

Report: I 2005 ASB2014-7724
FCR 4545 — Acute Eye Irritation on Rabbits.
Report No: AT02657 (November 25, 2005), M-263232-0 il

Guideline(s): The test was run according to OECD-Guideline no. 405 (2002).

Deviations: The method used for examination of eye irritation is not specified in the
report (demanded in OECD TG 2002).
Deviation from current guideline (OECD TG 2012) (only listed if rele-
vant for acceptability decision):
None.
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GLP: The test followed the OECD principles of GLP (declaration of testing
facility).
Acceptability: The study is acceptable.

(dates of exp. work: November 4, 2005 — November 7, 2005).

Materials and methods:

Three female albino rabbits (strain HsdIf:NZW, sou|| GGG (<<

used in this study. 0.1 g of the test substance (batch no.: FFEBCTQO043, purity: 99.2 %) were pulver-

ised and instilled into the conjunctival sac of one eye of the first animal. The eye was not rinsed for at

least 24 h following instillation. The other eye, which remained untreated, served as control. Since 1 h

after treatment a severe irritation was not observed, two further rabbits were treated in the same fash-
ion.

Eye irritations were scored and recorded approx. at 1, 24, 48 and 72 h post application. Since no irrita-
tion indices were observed at 72 h, the study was finished at this point.

The degree of ocular lesions was recorded as specified by Draize and any serious lesions or toxic ef-
fects other than ocular lesions were also recorded and fully described.

Results and discussions:

Table B.6.2-21: Test for irritant impact of the test compound on the rabbit’s eye (Schiungel)
Animal grade after* Reversible after | Mean value after
no.

24 h 48 h 72h days 24 h,48h,72h

CO | IR CR |[CC | CO| IR CR| CC| CO| IR CR C(g C(¢ IR CR CC CO IR gr (¢C
1 o |0(2{2/0(0|12|0| 0| Of O Of naa|3 |2 |0O|0O| 1] 03
2 o |0|2/0}0|JO|O0O] 0| O O O Of Nana 2 1* 0 p (@3
3 0o |[0O|l2(120|0|0] 0| Of Of O O Nana 2 2 D |0 | @B

# CO = corneal opacity, IR = iritis, CR = conjunctival redness, CC = chemosis conjuctivae, n.a. = not applicable.
* = in respect of the result 1 h post application.

The control eyes did not show any abnormal findings. There were no systemic intolerance reactions.
All animals showed conjunctival erythema and 2/3 animals chemosis (Grade 1-2) after 24 h post ap-
plication. In one animal grade-1 conjunctival erythema persisted until 48 h post application. None of
the animals showed signs of eye irritation at 72 h post application. Iris and cornea were not affected by
treatment at any time point. Thus, beta-cyfluthrin is not irritating to eyes.

Conclusion:

Eye irritation in rabbits was investigated in compliance with OECD-Guideline no. 405 (adopted in
April 24, 2002). The study is considered acceptable.

However, the method used for examination of eye irritation - which is required according to the test
guideline - is not specified in the report.

Under the conditions of the study and based on the information given in the report, there was no evi-
dence for irritation as the mean scores of corneal opacity and iritis were 0 and the maximal mean
scores of conjunctival redness and oedema were 1.0 and 0.3, respectively (Regulation (EC) No.
1272/2008 on classification, labelling and packaging (CLP) of substances and mixtures).
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Further studies available to RMS

The studies listed below were not submitted by the applicant for renewal of approval. However, the
studies are available to RMS (e.g. from other applications).

Studies with preparations are not included as they are less relevant for the evaluation of the active
ingredient.

The mean features of the studies — if evaluated as acceptable or supplementary (exclusion criteria e.g.
no purity given, strong deviations from study design or guestionable reliability) — are summarised
hereafter (Table 6.2-22). Each evaluation is based on the today’s criteria. Nevertheless, the outcomes
do not alter the overall evaluation derived from the other studies presented in the RAR.

Table 6.2-22: Summary of eye irritation studies: cyfluthrin

Endpoint Vehicle Test system Result Comment Reference

eye irritation | none rabbit (female)| positive| - FCR 1272 used in melted stajj
only 7 days observed (up to 2
according TG 405, 1981) 1982 (MO-01-
irrigation after 30 s or no 004694)

irrigation (24 h exposure TOX9401872
according TG 405, 1981)

eye irritation | unclear | rabbit (sex positivé |- 5 min or 24 h exposure [ ]
unclear) - material section refers to I 1930
document which is not (8800)
available TOX9401853

some details remain unclear
(e.g. whether gradings are
comparable with today’s
perspective)

1 From the data given it remains unclear whether from the today’s perspective the outcome would be positive, too.
2 If gradings are comparable with today, the substance would be considered as not irritating to eyes (based on mean scores
after 24, 48, 72 h).

For FCR 4545 no further studies were available.
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B.6.2.6  Skin sensitisation

Studies evaluated in the original monograph of beta-cyfluthrin by the RMS in October, 1996
(ASB2010-10436):

Data point: KCA5.2.6 /01

Report: I 1086, TOX9550266
FCR 4545 techn. - Study for skin sensitising effect on guinea pigs.
Report no.: 14426 (March 4, 1986) and 14426 A (Vohr, H. W., February

17, 1904)
C

Guideline(s): Method recommended by Magnusson and Kligman afittientification
of contact allergens in Allergic contact dermatitis in the guineg pit
C. C. Thomas 102-103 (1970). There were no major deviations from Di-
rective 92/69/EEC Method B 6.

Deviations: Absence of a reasonable positive control for ensuring reliability of the
study (recommended in OECD TG 1981).
Dose choice after dose-range-finding study inconclusive (deviation from
recommendation in OECD TG 1981).
Deviation from recommendation in current guideline (OECD TG 1992)
(only listed if relevant for acceptability decision):
The test intended as reliability experiment in the addendum is older than
6 months compared to the in life period of the main experiment.

GLP: The tests followed the OECD principles of GLP (declaration of testing
facility).
Acceptability: The study is not acceptable.

(dates of exp. work: July - August 1985).

Materials and methods:

Male guinea pigs (strain Bor: DHPW [SPF], sou i ) < < treated

after the following dosing schedule (doses found out in a preliminary range-finding test):

Group 1 (20 animals):

Day 1: Intracutaneous injections (one injection with Freund’s complete adjuvant, two injections with 1
% Dbeta-cyfluthrin [batch no: 16002/84, purity: 98.5 %], formulated in Cremophor EL/water
with/without Freund’s complete adjuvant),

Day 7: Topical application onto the injection sites for 48 h (hypoallergenic dressing (2 x 4 cm) soaked
with 25 % beta-cyfluthrin in Cremophor EL/water), 24 h before application the injection sites were
shorn and irritation was induced with 10 % sodium lauryl sulphate (formulated in paraffin oil),

Day 21 (challenge-reaction): One dressing with 25 % beta-cyfluthrin in Cremophor EL/water on the
left flank and another dressing without the active substance on the right flank for comparison.

Group 2 (control group, 10 animals):

Day 1 and day 7: The same treatment like group 1, but without any active substance,

Day 21: Same treatment like group 1.

Skin inspection: 24 and 48 h after removal of the dressings for challenge-reaction.

Results and discussions:

The incidence (group 1: 2/20 animals (10 %); group 2: 1/10 animals (10 %)) and the intensity of signs
(slight redness) were similarly distributed in both groups. The reliability of the test was confirmed by
formaldehyde as positive control substance.
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Conclusion:

Beta-cyfluthrin did not show a skin-sensitising effect.

Re-evaluation by the RMS (2015):

The study is now considered to be not acceptable. In the original monograph of beta-cyfluthrin from
October, 1996 _(ASB2010-10436) the study was considered to be acceptable. However, due to devia-
tions from the current test guideline listed below the study is now considered to be no longer accepta-
ble. It should be noted that the materials and methods section was revised.

According to the report, this test for skin sensitisation in guinea pigs was based on a method recom-
mended by Magnusson and Kligman. Nevertheless, the test procedure is generally in accordance with
the OECD-Guideline no. 406 (adopted in May 12, 1981) which already existed when the study was
performed.

The main reason for the decision against acceptability is the absence of a reasonable positive control
for ensuring reliability of the study. In contrast to the test guideline requirement the study report did
not contain a reliability experiment. An addendum contains information on an experiment using for-
maldehyde as test substance. It remains unclear whether the application of this control (in comparison
to other substances with mild-to-moderate skin sensitisation properties, e.g. hexyl cinnamanic alde-
hyde or mercaptobenzothiazole) was appropriate. Furthermore, experimental details such as the num-
ber of animals used in the reliability check are not mentioned. As the animals in the treated group (75
% after first and 80 % after second challenge) as well the animals in the control group (40 % after first
challenge and 30 % after second challenge) reacted with skin changes, the study is not evaluable.
Additionally, it seems this latter experiment is older than 1 year compared to the in life period of the
main experiment. The current test guideline no. 406 (adopted in July 17, 1992) requires a positive
control experiment all 6 months.

Finally, it remains unclear, why the range-finding study was not extended to higher concentrations
(above 1 % for intra-dermal induction or above 25 % for topical induction and challenge) in order to
investigate possible skin irritating effects at higher concentrations.

Data point: KCA 5.2.6 /02

Report: B 1094, TOX9550241
FCR 4545 - Study for the skin sensitisation effect in guinea pigs (maxi-
misation test of Magnusson and Kligman).

Report no.: 23539 (December 09, 194 EEIEGEGEGEGE
I

Guideline(s): The test was run according to OECD-Guideline no. 406 (1992) which
complies to Directive 92/69/EEC method B 6.

Deviations: The reliability experiment is older than 6 months compared to the in life
period of the main experiment (deviation from recommendation in OECD
TG 1992).

Reason for dose selection after dose-range-finding study unclear (devia-
tion from recommendation in OECD TG 1992).

GLP: The tests followed the OECD principles of GLP (declaration of testing
facility).
Acceptability: The study is not acceptable.

(dates of exp. work: July - August 1994).

Materials and methods:

Male guinea pigs (strain Hsd/Win:DH, previously termed Bor: DHPW, [SPF]), s(i N
) < < treated after the following dosing schedule (doses found out in a preliminary
range-finding test):

Group 1 (20 animals):




beta-cyfluthrin - 66 - 07.03.2017
Volume 3 — B.6 Toxicology and metabolism data

Day 1: Intracutaneous injections (one injectiorhviiteund’s complete adjuvant, two injections with 5
% beta-cyfluthrin (batch no: 380466003, purity: @8%), formulated in Cremophor EL/water,
20 mg/animal with/without complete Freund’s adjuyan

Day 7: Topical application onto the injection sifes 48 h (hypoallergenic dressing (2 x 4 cm) saolke
with 50 % beta-cyfluthrin in Cremophor EL/water,02%g/animal), on the day prior to treatment the
injection sites were shorn and irritation was iretlievith 10 % sodium lauryl sulphate (formulated in
vaseline),

Day 21 (challenge-reaction): One dressing with 2%1%6 mg/animal) and one dressing with 50 %
(250 mg/animal) beta-cyfluthrin in Cremophor EL/@abn the left flank of each animal and another
dressing without the active substance on the fighk for comparison.

Group 2 (control group, 10 animals):

Day 1 and day 7: The same treatment like grouptlwithout any active substance,

Day 21: Same treatment like group 1.

Skin inspection: 24 and 48 h after removal of tresdings for challenge-reaction.

Results and discussions:

The values after the scoring system were for dthals of both groups 0 (ho findings). In an older
study animals treated with 2-mercaptobenzothiagioteved skin reactions upon challenge.

Conclusion:
Beta-cyfluthrin did not show a skin-sensitisingeetf

Re-evaluation by the RMS (2015):

The study is now considered to be not acceptabléhd original monograph of beta-cyfluthrin from
October, 1996 _(ASB2010-10436) the study was consiieo be acceptable. However, due to devia-
tions from the current test guideline listed belbw study is now considered to be no longer aceepta
ble. It should be noted that the materials and od=tsection and the results and discussion section
were revised.

This Maximisation Test of Magnusson and Kligman $&in sensitisation in guinea pigs was run on
the basis of OECD-Guideline no. 406 (adopted iy 1idl, 1992).

The study cannot be accepted as the methodologittability tests were performed in July 1993 or
Mai 1992 — one to two years before performing thanexperiment. This time interval is not in
agreement with the current test guideline whiclhuires a positive control experiment all 6 months.
Before performing the main experiment, dose-rangeaiig studies were performed in order to find
the dose for sensitisation induction and challel@eCD-Guideline no. 406 advises the highest dose
to cause mild irritation for the induction exposuFer challenge exposure the highest non-irritating
dose should be applied. Since no skin reactiong wbserved in the whole pilot study, the highest
tested concentrations were chosen (5 % for intradkeinduction, 50 % for topical induction, 50 % or
25 % for challenge). Therefore, it remains uncleaven though sodium lauryl sulphate was applied
in the main study to provoke a local irritation hywthe dose-range-finding study was not extended to
higher concentrations to investigate possible skitating effects induced by higher concentrations
Under the conditions used in the study and basdtiemformation given in the report, the test com-
pound did not induce dermal redness following @mae exposure (all scores for the control and the
test substance group were 0).
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Studies submitted with the dossier for the Renewal Assessment Report:

Data point: KCA 5.2.6 /03

Report: I 2005, ASB2014-7725

FCR 4545 — (Project: Beta-cyfluthrin technical) - Study for the Skin Sen-
sitisation Effect in Guinea Pigs (Buehler Patch Test).

Report No: AT02683 (November 30, 2005), M-263247-Of i}

Guideline(s): The test was run according to OECD-Guideline no. 406 (1992).

Deviations: Reason for dose selection after dose-range-finding study unclear (devia-
tion from recommendation in OECD TG 1992).
Occlusive conditions were neither claimed nor documented for the main
study (deviation from recommendation in OECD TG 1992).
Buehler test was conducted with three applications — compared with 9
applications which is usually recommended (EFSA Handbook for the
experts’ meetings, Section 2: Mammalian toxicology, 2010).
Stability and homogeneity not tested at relevant concentrations.

GLP: The test followed the OECD principles of GLP (declaration of testing
facility).
Acceptability: The study is considered supplementary.

(dates of exp. work: October - November 2005).

Materials and methods:

The skin-sensitising potential of beta-cyfluthrin (batch no.: FFEBCTQO043, purity: 99.2 %) was tested
in a Buehler test on female guinea pigs (strain Crl:HA, so

). Alpha-hexyl cinnamic aldehyde was used for reliability check (30 % for
induction, 20 % for challenge, vehicle cremophor EL / sterile physiological saline solution 2 % (v/v)).
In a pilot study on 2 animals, a concentration of 66 % test substance in cremophor EL / sterile physio-
logical saline solution 2 % (v/v) was established as concentration for all induction and challenge
treatments.
The test substance group consisted of 20 animals. 10 animals were used as negative controls.
Induction: The animals were dermally treated with the test item three times at intervalstod 2'{1
induction) or 8 days (2to 3%induction). The suitable areas of the body were shaved one day (24 h)
before the first and second treatment and 30 min before the third treatment.
The inductions were performed with the 66.6 % test item paste. The animals in the test item group
were treated with a patch loaded with the test item applied to the left flank and held in place on the
skin with adhesive plaster.
Control group animals received a patch loaded only with the vehicle onto the left flank in each of the
first to third inductions. The patches were removed after an exposure period of 6 h, and any remaining
test item was removed with sterile physiological saline solution.
The volume applied per animal was 0.5 mL vehicle in the control group and 500 mg test item mixed
with 0.25 mL vehicle in the test item group.
The treatment areas were assessed 24 h after patch removal. For this, the treatment areas were not
shorn or chemically depilated.
Challenge: The challenge was performed 13 days after the last dermal induction.
For the challenge the backs and right flanks of the animals were shorn one day prior to the challenge.
During the challenge a hypoallergenic patch loaded with the 66.6 % test item paste was applied and
fixed to the right flank of each animal in the control and test item group. As a control a patch loaded
only with the vehicle was applied and fixed also to the right flank, cranial to the test item patch. The
patches were held securely in place on the skin with self-adhesive tape for 6 h.
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The volume applied per animal was 0.5 mL vehiclé 300 mg test item mixed with 0.25 mL vehicle.
At the end of the 6-hour exposure period, the petahere removed and the remaining test item was
rinsed away with sterile physiological saline st 21 h later the skin of the animals was sharn i
the region of the treatment sites. The skin reastwere evaluated 24 and 48 h after the end of the
challenge exposure with the scoring system predent®@ECD TG 406.

Results and discussions:

Table B.6.2-23: Results of the Buehler test (chalhge)
Test item group (20 animals) Control group (10 amnals)
Test item patch Control patch Test item patch @hmpatch
Hours after challenge |24 48 24 48 24 48 24 48
exposure
No. of animals exhibiting O 0 0 0 0 0 0 0
skin reactions

There were no skin effects in the animal of the itesn group and the control group during the three
induction treatments. The challenge with the 66.6%b item paste did not lead to skin effects & th
animals of the test item group and in the controlg.

Conclusion:

This Buehler Patch test for skin sensitisationumga pigs was run on the basis of OECD-Guideline
no. 406 (adopted in July 17, 1992).

The study is considered supplementary.

The study design contains some weaknesses thathieninformative value.

First, dose-range-finding studies were performedriter to find the dose for sensitisation induction
and challenge. OECD-Guideline no. 406 requireshighest dose to cause mild irritation for the in-
duction exposure. For challenge exposure the higlwsirritating dose should be applied. A testite
concentration of 66.6 % was chosen for the indactind challenge procedure even though no skin
reaction was observed in the whole pilot study.sTddncentration does not include a mild irritation
(for induction) and it is unclear whether this centration matches the highest non-irritating ddse (
challenge).Therefore, it remains questionable wigy dose-range-finding study was not extended to
higher concentrations above 66.6 % to investigassiple skin irritating effects at higher concentra
tions.

Another weakness of the study is the performandbeftability and homogeneity test. Although the
test for skin sensitisation was conducted with rceatration of 66.6 %, both analyses were performed
with 0, 1 and 40 % but not with 66.6 % of the fe=in. Neither a rationale for this study deviatiwr

the method of these analyses was given.

Occlusive conditions were neither claimed nor doented for the main study.

Another point is that the Buehler test conductethliree applications — compared with 9 applica-
tions — is no valid method for the evaluation oiihsgensitisation (EFSA Handbook for the experts’
meetings, Section 2: Mammalian toxicology, 2010).

Under the conditions used in the study and basedheninformation given in the report, beta-
cyfluthrin did not induce any skin effect upon dbage in the test item group or in the control grou
(all scores 0). The reliability of the experimentathnique was confirmed with alpha hexyl cinnamic
aldehyde as positive control. 25 % or 45 % of thienals exhibited dermal reactions after the finst o
second challenge treatment, respectively.
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Further studies available to RMS

The studies listed below were not submitted by the applicant for renewal of approval. However, the
studies are available to the RMS (e.g. from other applications).

Studies with preparations are not included as they are less relevant for the evaluation of the active
ingredient.

The mean features of the studies — if evaluated as acceptable or supplementary (exclusion criteria e.g.
no purity given, strong deviations from study design or guestionable reliability) — are summarised
hereafter (Table 6.2-24). Each evaluation is based on the today’s criteria. Nevertheless, the outcomes
do not alter the overall evaluation derived from the other studies presented in the RAR.

Table 6.2-24: Summary of skin sensitisation studies: cyfluthrin
Test Concentrations Vehicle Result Comment Reference
Magnusson- |- Intraderm. ind.: 5 |PEG 400 | negative| - unclear why dose-rang¢jjjj 1994
Kligman % finding study was not (23060)
(guinea pigs, |- Topical Ind.: 50 % extended to higher ASB2007-
male) - Challenge: 50 % concentrations (TG 406 |2854
and 25 % 1992)

A further study with cyfluthrin addressing skin sensitisation was submitted by the apjjjjjil]
1983, MO-01-004623; TOX9401875). The outcome of the study was negative. As no positive control
(and no batch of the compound) is given, the study is considered not-acceptable.

For FCR 4545 no further studies were available.

B.6.2.7  Phototoxicity

Studies submitted with the dossier for the Renewal Assessment Report:

Data point: KCA 5.2.7/01

Report: I 2013 ASB2014-7726

Beta-cyfluthrin: In vitro 3T3 NRU Phototoxicity Test.
Report No: 1556000 (October 2, 2013), M-481436-C

Guideline(s): The test was run according to OECD-Guideline no. 432 (2004).

Deviations: The intensity of light was higher (2.25 - 2.85 mW/cm?) than suggested
(1.5 - 1.9 mW/cm?) (recommended in OECD TG 2004).
The washing step with PBSS prior to the addition of Neutral Red solution
was omitted (recommended in OECD TG 2004).
2:10 cells per well were seeded instead -@f¥icells per well (recom-
mended in OECD TG 2004).
There is a lack of documentation (distance of the light source from the
test system, no concentration-response curves) (demanded in OECD TG
2004).
Area of wavelengths chosen for emission not in absorption area of test
compound (and further not optimal for positive control) (demanded in
OECD TG 2004).
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GLP: The test followed the OECD principles of Glde¢laration of testing
facility).
Acceptability: The study is not acceptable.

(dates of exp. work: August 7 — August 14, 2013).

Materials and methods:

The phototoxic potential of beta-cyfluthrin (batat.: PNBC0006963, purity: 99.1 %) was tested in an
in vitro 3T3 NRU phototoxicity test in BALB/c 3T3 cells glmted from mouse embryo, source: Dr.
Liebsch, ZEBET, Berlin, Germany.).

A range-finding experiment was performed priorhie tnain experiment to define the test concentra-
tions.

The following concentrations were tested in thegeafinding as well as in the main experiment (each
concentration six times) with and without irradoeti 0.24, 0.49, 0.98, 1.95, 3.91, 7.81, 15.63 and
31.25 pg/mL test item. The highest concentratios ti@ highest technically feasible concentration,
as higher concentrations were found to induce pitation of the test item.

The negative control comprised cells treated wi#sE containing 1 % DMSO.

Chlorpromazine (CPZ) dissolved in EBSS was usedaagive control. For chlorpromazine the fol-
lowing concentrations were applied: 6.25, 12.5,255, 50, 75, 100 and 200 pg/mL chlorpromazine
without irradiation and 0.125, 0.25, 0.5, 0.75, 1.®, 2.0 and 4.0 pg/mL chlorpromazine with ireadi
tion.

About 24 h after seeding, the cells were incub&ded h with the respective concentration of tha te
item or control. Subsequently, the cells were eiihediated at 2.55 mW/chfor 50 min or were
stored for 50 min in the dark. Afterwards, the testtontrol solution was replaced by fresh culture
medium and the cells were incubated for about aye d

For the determination of neutral red uptake to stigate the cytotoxic (without irradiation) and pdro
toxic (with irradiation) potential of the test iterthe medium was then removed and neutral red-
containing medium was added to each well. Aftert8 lallow uptake of the vital dye into the lyso-
somes of viable cells the dye was extracted arahiisunt quantified photometrically at 540 nm. This
absorbance shows a linear relationship with thebaurof surviving cells.

The results are evaluated according the validaiody of Spielmann et al. (1998) as follows:

If PIF <2 or MPE <0.1: No phototoxic potential predd.
If PIF >2 and <5 or MPE >0.1 and <0.15: A probgtitetotoxic potential is predicted.
If PIF >5 or MPE >0.15: A phototoxic potential preted.

Results and discussions:

The following criteria determined the acceptancarofissay:

After irradiation the cell viability of the solvenbntrol is greater than 80 % of non-irradiatedscel

For the positive control CPZ the Photo Irritaticector (PIF), defined as the ratio of toxicity, iregter
than 6.

The mean OB, of the solvent controls is greater than 0.4 @mgprox. twenty times the background
solvent absorbance).

All acceptance criteria were met in the assay peréa met the acceptance criteria (e.g. the mean of
solvent control values of the irradiated group uerhe non-irradiated group).

No cytotoxic effects were observed after treatnaéraiells with beta-cyfluthrin, neither in the prase

nor in the absence of irradiation (Table B.6.2-25).

Therefore, neither Ed9 nor the Photo-Irritancy-Factor (PIF) could be aidted. The resulting Mean
Phototoxic Effect (MPE, obtained by comparing teeponse curves of treated cells in the presence
and absence of irradiation) value was -0.037, haheetest item is classified as not phototoxic.

The positive control chlorpromazine induced photatity in the expected range after irradiation
(Table B.6.2-26). The PIF value was 112.4, resglima MPE value of 0.717.
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Table B.6.2-25: Optical density and viability of BA-B/c 3T3 after treatment with beta-
cyfluthrin
Irradiated Non-irradiated
Conc. ODs40 Standard |% Conc. ODs40 Standard |%
[ug/mL] Mean value | Deviation |of solvent |[ug/mL] Mean value | Deviation |of solvent
control control

Solvent 0.8154* 0.0660 100 Solvent |0.8584* 0.0479 100
control control
0.24 0.8720 0.0543 107 0.24 0.8692 0.0527 101
0.49 0.8500 0.0282 104 0.49 0.8366 0.0357 97
0.98 0.8334 0.0367 102 0.98 0.8324 0.0423 97
1.95 0.8510 0.0693 104 1.95 0.8152 0.0225 95
3.91 0.7695 0.0400 94 3.91 0.8084 0.0330 94
7.81 0.7903 0.0224 97 7.81 0.7952 0.0376 93
15.63 0.7557 0.0292 93 15.63 0.7722 0.0266 90
31.25 0.7448 0.0208 91 31.25 0.7748 0.0243 90

* = mean OB4o out of 12 wells.

Table B.6.2-26: Optical density and viability of BA.B/c 3T3 after treatment with chlor-
promazine
Irradiated Non-irradiated
Conc. ODsa40 Standard % Conc. ODs40 Standard %
[mg/mL] Mean value | Deviation |of solvent |[ug/mL] Mean value | Deviation |of solvent
control control

Solvent 0.7766* 0.0411 100 Solvent |0.9092* 0.0666 100
control control
0.125 0.5782 0.0286 74 0.125 0.9146 0.0455 101
0.250 0.1631 0.0387 21 0.250 0.8015 0.0341 88
0.500 0.0817 0.0030 11 0.500 0.1920 0.0440 21
0.750 0.0906 0.0082 12 0.750 0.0947 0.0145 10
1.000 0.0984 0.0212 13 1.000 0.0552 0.0031 6
1.500 0.0804 0.0050 10 1.500 0.0524 0.0030 6
2.000 0.0858 0.0078 11 2.000 0.0524 0.0028 6
4.000 0.0895 0.0058 12 4.000 0.0533 0.0027 6

* = mean ODB4o out of 12 wells.

Conclusion:

The phototoxicity test in BALB/c 3T3 cells compligdth OECD-Guideline 432 (adopted in April 13,
2004).

The report submitted contains two deviations fromdtudy plan: (1) The intensity of light was highe
(2.25-2.85 mW/cm?) than recommended (1.5-1.9 mW/and (2) the washing step with PBSS prior
to the addition of Neutral Red solution was omitteldwever, these deviations are not assumed to
have a detrimental impact on the results (acceptanteria formulated in the guideline were met). A
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further deviation from the recommendation includledhe OECD-Guideline is the seeding of @
cells per well instead of 110 cells per well.

Besides these practical imponderables, there &ladf documentation in the study report (e.g. dis-
tance of the light source from the test systentorentration-response curves).

According to OECD-Guideline 431 the applied lightisce must emit wavelengths that are absorbed
by the test chemical in order to detect phototdyxidiowever, the wavelength of the light source in
the study was >320 nm even though the absorptidret#-cyfluthrin takes place at 200-300 nm (in
0.01 M phosphate buffer pH 7/acetonitrile; attachbdorption spectrum at the end of the report) and
the absorption peak of the used positive contr@dropromazine (in ethanol) is obtained at a wave-
length of 309 nm. It is unclear why the absorpspectra of the test compound and the positive con-
trol were not recorded in the solvent of the tgstesm to avoid solvatochromic shifts.

In summary, the study cannot be accepted pendanifichtion of the impact of the selected wave-
length of the light source on the results.

Under the conditions of the study and based onrtfeemation provided in the report, no phototoxic
potency of the test compound is observed up tdidiieest achievable concentration (31.25 pg/ml test
item in EBSS [1 % DMSOQ]). Since no cytotoxic effegtere observed, only MPE values were deter-
minable (-0,032 and -0,037). The PIF values and M&HEes of the positive control chlorpromazine
were within the expected range of 29.1 and 112@1%%4 and 0.717, respectively.

The applicant submitted an expert statement oni¢Bise that contains many reporting deficiencies
(e.g. the cited literature is not submitted, theedezeta-cyfluthrin phototoxicity study is not inveld in

the argumentation/reference list and the authadsead is not given). It is stated thatriew study will
not solve the issue entcountered on the existibgited study It is claimed that — even though a
wavelength range >320 nm is given in the originadyg report — filtering in the UVB range would
nevertheless leave enoudlVB in the irradiation spectrum to excite chemidgigically absorbing in
the UVB rangé.However, this statement is not supported withezipents or literature. It is further
argued that beta-cyfluthrin absorbs at a wavelemgtiyge (200-300 nm) where radiation-mediated
cytotoxicity is observed in BALB/c 3T3 cells. It farther claimed that filtering UVB radiation would
mimic the situation when light travels across tlwmasphere. However, according to Commission
regulation (EU) No. 283/2013 phototoxicity testiisgrequired if the test compound absorbs electro-
magnetic radiation in the range 290-700 nm (mokinetion coefficient> 10 L * mof* cn?). Beta-
cyfluthrin consists mainly of isomer Il and IV. Tlerresponding molar extinction coefficients are 80
L'moltcmt and 85 Lmoltcnt! at 291 nm (neutral conditions), respectively. Efi@re, phototoxicity
testing is needed. Furthermore, according to OEGMXB2 it is required that the “light source emits
wavelengths absorbed by the test chemical”. Takénrmhechanistic requirement into account, the
availbale phototoxicity study is considered noffisignt by the RMS to thoroughly assess the photo-
toxic potential of beta-cyfluthrin.



beta-cyfluthrin -73- 07.03.2017
Volume 3 — B.6 Toxicology and metabolism data

B.6.3 Short-term toxicity

No new data on short-term toxicity have been generated since Annex-l inclusion of cyfluthrin/beta-

cyfluthrin and the publication of the addendum 1 (2002, ASB2014-9599). All studies have been previ-

ously submitted. For the renewal process they were again evaluated.

A literature research for the Renewal Assessment Report (RAR) including publications from the last

10 years was performed by the RMS. The publications were considered as supplemental information
or where considered not acceptable.

Studies evaluated in the original monograph of beta-cyfluthrin by the RMS in October, 1996
(ASB2010-10436):

B.6.3.1 Oral studies, rat

Data point: KCA5.3.1
Report:

, 1988, TOX9550271:
FCR 4545 techn. - Subacute study of oral toxicity on rats. Report no.:

16384 (January 27, 106 S
C

Guideline(s): The test was run principally according to OECD-Guideline no. 407 which
complies to Directive 92/69/EEC method B 7.
Deviations: Reticulocytes, cholesterol, albumin, ornithine decarboxylase and gamma

glutamyl transpeptidase, volume and specific gravity of the urine as well
as food consumption were not determined. Additional investigations:

Liver function (N-demethylase, O-demethylase, cytochrome P-450, alka-
line phosphatase) and in a special histological manner the nerve tissue
(brain, nervus ischiadicus, spinal cord, optic nerve), the muscle tissue and

the eyes.

GLP: The test followed the OECD principles of GLP (declaration of testing
facility).

Acceptability: Acceptable

(Dates of exp. work: July - September 1985).

Materials and methods:

Beta-cyfluthrin (batch no.: 16002/84, purity: 98.5 %) was administered to Wistar rats (Bor:WISW
(SPFCpb), sourc ) once daily by gavage for 28 successive days in
doses of 0, 0.25, 1, 4 and 16 mg/kg bw/d. The formulating agent was Cremophor/water, the applicated
volume 10 ml/kg bw. The formulation was prepared fresh daily. A recovery period of 28 days without
dosing followed to check the reversibility of toxic effects. The groups, consisting of 30 male and 30
female rats each, were divided into sub-groups with 5 males and 5 females each for:

- haematology, clinical chemistry and urinalysis at the end of dosing period or recovery period;

- gross pathology/histopathology at the end of dosing period or recovery period;

- special investigations of nervous system (perfusion fixation) and liver tissue at the end of dosing
period and recovery period.

Statistical method: U-test of Wilcoxon, Mann, Whitney.

Results and discussions:

Mortality: 11 males and 12 females in the highest dose group (16 mg/kg bw/d) died.
Clinical signs: At 4 and 16 mg/kg bw/ the animals showed increased motility, digging and grooming
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movements, salivation. At 16 mg/kg bw/d apathy,piyse and athetotic and choreiform movements
were additionally observed.

Body weight: At 16 mg/kg bw/d the males showed tardeed growth during the treatment period
(week 1, 2: -7 %, week 3, 4: -10 %, -11 % of theypweight of control group). The body weight in-
creased rapidly during the recovery period (week73%, week 6 to 8: -4 % of the weight of control
group).

Haematology, clinical chemistry (serum, liver tisguurinalysis: All values were within the normal
range.

Gross pathology, organ weights: In all groups netiridé same pre-terminal or post mortem spontane-
ous findings were noted as in the investigationaafte toxicity (e.g. mottled, pale or red organs,
sometimes distended). These findings were not atedeavith the test substance.

The absolute and relative liver weights were sigaiftly elevated in females at 4 mg/kg bw and
above. In males the relative liver weight was gligincreased in the 16 mg/kg bw/d group. It could
not be ruled out that this finding was caused leydibstance although the increase in females was no
dose related (see next table).

Table B.6.3-1: Absolute and relative liver weight tithe end of dosing period
Dose (mg/kg bw) 0 0.25 1 4 16
Sex M/F M/F M/F M/F M/F
Liver absolute (mg) 10316/ 10264/ 9897/ 9677/ 9943/
6287 6604 6801 7375** 7024*
Liver, relative 3998/ 3926/ 3989/ 3905/ 4244%
(mg/100 g bw) 3525 3719 3796* 4044** 3994*

* = p <0.05; ** = p <0.01.

Histopathology: There were no test substance eeltelings. This concerned also the nerve tissues
investigated in detail (brain, nervous ischiadi@mnal cord, muscle, eyes including optic nerve).
Reversibility: Alterations which were noted at #ed of dosing period were not apparent at the énd o
the recovery period.

Conclusion:

The doses of 0.25 and 1 mg/kg bw/d beta-cyflutiweme tolerated without adverse toxic effects. The
noticed alterations after the dosing period wekengble. The no observed adverse effect level (NO-
AEL) of 1 mg/kg bw/d was based on the slight inse=an liver weight which occurred from this dose

onward in the female animals.

Re-evaluation by the RMS (2015):

16 mg/kg bw/d: Mortality (11 males, 12 females)inidal signs (increased motility, digging and
grooming movements, salivation, apathy, dyspnoketatic and choreiform movements), males
showed a retarded growth during the treatment geiereased absolute and relative liver weights in
females, slightly increased relative liver weightiales.

4 mg/kg bw/d: clinical signs (increased motilitygging and grooming movements, salivation); in-
creased absolute and relative liver weights in fema

The doses of 0.25 and 1 mg/kg bw/d beta-cyflutin@me tolerated without adverse toxic effects. The
slight but significant increase in relative liveeight in female animals at 1 mg/kg bw/d was not-con
sidered an adverse change since absolute livethtgeigere not affected, no changes in biochemical
parameters and no histopathological correlates foersd.

NOAEL: 1 mg/kg bw/d.

All effects were reversible during the recoveryiper

The study is considered acceptable under the ¢onsglibf the study and based on the information
given in the report. Also in the original monogragftbeta-cyfluthrin from October, 1996 (ASB2010-
10436), the study was considered acceptable.
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Data point: KCA5.3.2

Report: I 1088, TOX9550272:
FCR 4545 - Subchronic toxicological study on rats (administration with
feed for 13 weeks). Report no.: 16807 (June 21, 1988) and 16807A (Ad-
dendum; Bomhard, E., Ruhl-Fehlert, C., June 21, 1§ | N NG

Guideline(s): The test was run principally according to OECD-Guideline no. 408 which
complies to Directive 87/302/EEC part B.
Deviations: Only 15 animals/dose group were used, functional observations were not

conducted, ornithine decarboxylase and gamma glutamyl transpeptidase
were not determined. In addition liver function (N-demethylase, O-
demethylase, cytochrome P-450, triglycerides, alkaline phosphatase),
fluoride content in bones and teeth were determined. Additional meas-
urements: Hematology, clinical chemistry and urinalysis after 4 weeks,
ophthalmology in week 1.

GLP: The test followed the OECD principles of GLP (declaration of testing
facility).
Acceptability: Acceptable

(dates of exp. work: July - November 1986).

Materials and methods:
Beta-cyfluthrin (batch no.: 16001/85, purity: 99.7 %) was administered to 15 Wistar rats (Bor:WISW

(SPFCpb), sourc{l ) <’ sex and dose for 90 successive days via the
food. The nominal doses were 0, 30, 125 and 500 ppm. The doses were selected on the base of a pre-
liminary range finding experiment. The concentration in the diet was checked at regular intervals. One
additional control group and one recovery group of 15 animals per sex each were included to check
the reversibility of toxic effects. The recovery group was dosed with 500 ppm beta-cyfluthrin for

90 days and remained without dosing for 28 days (follow-up period). The nominal doses corresponded
to a test substance intake of 2.3, 9.5, 38.9 and 37* mg/kg bw/d for males and 2.5, 10.9, 42.4 and
43* mg/kg bw/d for females (*recovery group).

Statistical method: U-test of Wilcoxon, Mann, Whitney.

Results and discussions:

Mortality: A relationship between the death of 2 animals at 500 ppm and the test substance intake
could not be completely ruled out.

Clinical signs: At 500 ppm: A poor general health condition and an uncoordinated gait were observed
during the first week of treatment. The necrosis and sores in the head and neck region of 6 males and 3
females were attributed to the increased preening movements which led to skin injuries. No ophthal-
mological findings were observed.

Body weight, food and water intake: At 500 ppm during the first two weeks a drastically reduced body
weight gain was noted (approx. -30 % of the weight of control group). During the further course of the
treatment with beta-cyfluthrin the weight gain was decreased in males and only slightly decreased in
females (weight of control group from week 3 to week 13: from -20 % to -10 % in males, from -11 %
to -6 % in females). At the end of treatment the final body weight was decreased in males and females
of the 500 ppm group (approximately 10 % less than control group). The food intake was similar in all
groups. The water consumption of the animals of the 500 ppm group was markedly reduced compared
to that of the control group.

Haematology, clinical chemistry (serum, liver tissue), urinalysis: At 500 ppm a significant decrease in
erythrocyte count, haemoglobin level and haematocrit (5-13 % of control values) was noted in males
and females after 4 weeks and during the recovery period. In the urine of animals of the high dose
group (500 ppm) increased calcium levels were noted after 4 week and during the recovery period.
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This change was not noted after 3 months of treatment.
Gross pathology, organ weights, fluoride content, histopathology: No substance related findings were
noted.

Addendum to Report no. 16807 (Bomhard and Rihl-Fehlert, 1994, TOX9550272):

This addendum contains information not included in the original study report no. 16087. These are:

analytical results on the batch no. of the test compound used and results from additional histopatholog-
ical investigations of oesophagus, parathyroids and female mammary gland. In addition, locations of
sections of brain and spinal cord investigated previously are specified.

Conclusion:

There were no gross pathological findings in the organs investigated. The histopathological examina-
tion did not reveal any test substance-related changes at concentrations up to 500 ppm.

Re-evaluation by the RMS (2015):

500 ppm (38.9 and 37* mg/kg bw/d for males and 42.4 and 43* mg/kg bw/d for females (*recovery
group): Mortality (2 males); Clinical signs: poor general health condition, uncoordinated gait during
the first week of treatment; necrosis and sores in the head and neck region of 6 males and 3 females;
reduced body weight gain during the first two weeks (approx. -30 % of the weight of control group)
during the further course of the treatment (from -20 % to -10 % in males, from -11 % to -6 % in fe-
males) and at the end of treatment (approx. 10 % less than control group); decreased water intake;
significant decrease in erythrocyte count, haemoglobin level and haematocrit (5-13 % of control val-
ues) in males and females after 4 weeks and during the recovery period; increased calcium levels in
the urine after 4 weeks and during the recovery period.

NOAEL: 125 ppm (9.5 and 10.9 mg/kg bw/d for male and female rats)

The study is considered acceptable under the conditions of the study and based on the information
given in the report. Also in the original monograph of beta-cyfluthrin from October, 1996 (ASB2010-
10436), the study was considered acceptable.

Data point: KCA5.3.2
Report:

. TOX9401881
Three-month Subacute Toxicity study of FCR 1272 in Rats - Report no.:

264 (July 31, 195>
]

Guideline(s): Testing guideline of MAFF, Japan (47 Nosei, no. 2538, June 14, 1972)
and EPA Guideline (Proposed Guidelines for registering Pesticides in the
U.S., Federal Register, vol. 43. no. 163, August 22, 1978). Partly OECD
408 (1998)

Deviations: Blood clotting potential/time, electrolytes, total bilirubyaglutamyl
transpeptidase, urea, and albumin were not determined in blood. Oph-
thalmologic examinations were not performed.

Uterus and thymus weight were not taken. Histopathology was not per-
formed for brain, pituitary, salivary glands, large intestine, liver, kidney,
adrenal glands. Spleen, heart, lung, mammary gland, prostate, and semi-

nal vesicles.
GLP: When the study was performed, GLP was not compulsory.
Acceptability: Acceptable

(Dates of exp. work: July - October 1982)
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Materials and methods:

Groups of 28 male and 28 female Sprague-Dawley(fzfsl, source: Charles River Japan Inc.) re-
ceived cyfluthrin (batch no.: 816170019, purity @5 a maximal concentration of clay of 0.4 % in
1000 ppm prepared feed) for 3 months via the feedoncentrations of 0, 100, 300, and 1000 ppm
corresponding to: 6.21, 18.98 or 60.90 mg/kg bw/dhales, and 7.29, 21.22 or 68.47 mg/kg bw/d in
females. Eight rats per sex from each group wesemed for a further month after the end of the
treatment.

Statistics: The significance of intergroup diffeces was checked using Student's t-test. Data en dif
ferential leukocyte counts were analysed after nvainusoidal transformation. Data on blood bio-
chemical tests and organ weights were analyseduedieg Smirnoff's rejection test.

Results and discussions:

The animals of the 1000 ppm group exhibited a 8iigitraddle-legged gait and salivation in thetfirs
half of the treatment period. No signs were recoraevards the end of the treatment or during the
recovery period.

At 1000 ppm both sexes showed reduced food consomgtd a depressed body weight gain.

Table B.6.3-2: Body weight
Dose [ppm] 0 100 300 1000
Sex M/F M/F M/F M/F
Body weight (3 mo) [g] 429/239 425/240 420/234 378/213
+ SD [g] 32/23 43/19 36/18 39/22
Signi # *k[xx

[# = * p<0.05/** p<0.01]

No influence on the haematological or urine anehjtparameters was noted.

Of the clinicochemical parameters studied glucesels were reduced (in male rats on 300 and
1000 ppm and in females on 1000 ppm). The effect ngaersible. Blood urea nitrogen (BUN) was

significantly elevated in males receiving 300 ppnd aabove and in females receiving 1000 ppm.
Males in the 1000 ppm group displayed a signifiedevation of serum ASAT.

Table B.6.3-3: Clinical laboratory tests
Dose [ppm] 0 100 300 1000
Sex M/F M/F M/F M/F

Glucose (3 mo) [mg/dl] 112/101 106/99 95/97 79/84
+ SD [mg/dI] 18/12 17/15 18/13 8/10
Signi # x| o ek
ASAT (3 mo) [mu/ml] 66.6/72.1 70.5/63.4 67.3/58.8 77.4/67.0
+ SD [mu/ml] 9.8/14.1 13.0/10.2 11.9/14.6 9.2/13.6
Signi # I* [ [
BUN (3 mo) [mg/dl] 18.5/20.4 19.2/20.4 20.2/19.7 21.4/23.7
+ SD [mg/dI] 2.1/2.3 2.3/1.6 1.9/2.9 2.4/3.6
Signi # % . ok

[# = * p<0.05/** p<0.01];

The results of the necropsies and the organ welglgrminations were not suggestive of any effects
attributable to the treatment. The significant gemin absolute and relative organ weights wegd-rel

ed to the body weight decrease at termination.

Histopathological analysis revealed slight axoregeheration of individual sciatic nerve fibres in 5
out of 20 males and 3 out of 20 females on 1000. gpramination at the end of the follow-up period
revealed similar alterations in 1 out of 8 maleshe 1000 ppm group. These results suggested that
morphologic change of sciatic nerve seen in animatgiving cyfluthrin was not progressive, and
found gradually repairable following withdrawaltbe compound.
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Conclusion:

The NOEL of 100 ppm, corresponding to 6.21 mg/kg bw/d in male rats and of 300 ppm, correspond-

ing to 21.22 mg/kg bw/d in female rats was based on transitory reductions in blood glucose levels of

male rats on 300 ppm and of female rats on 1000 ppm. Furthermore, abnormal gait, salivation and
morphological changes in nerve fibres were observed at the highest dose level. All changes were re-
pairable following withdrawal of the compound.

Re-evaluation by the RMS (2015):

NOAEL: 100 ppm (6.21 mg/kg bw/d).

Although a variety of parameters were not examined, the study is considered acceptable under the
conditions of the study and based on the information given in the report. Also in the original mono-
graph of cyfluthrin (1996, ASB2010-10436), the study was considered acceptable.

B.6.3.2  Oral studies, dog

Data point: KCA5.3.2

Report: I 1087, TOX9550274:
FCR 4545 - Study of subchronic oral toxicity to dogs (13-week feeding

study). Report no. 16180 (November 04, 19| N NG
-

Guideline(s): The test was run principally according to OECD-Guideline no. 409 which
complies to Directive 87/302/EEC part B.
Deviations: Ornithine decarboxylase and gamma glutamyl transpeptidase were not

determined. In addition were determined: Body temperature, pulse rate,
liver function (N-demethylase, cytochrome P-450, triglycerides), fluoride
content in bones and teeth.

GLP: The test followed the OECD principles of GLP (declaration of testing
facility).
Acceptability: Acceptable

(dates of exp. work: March - June 1986).

Materials and methods:

Beta-cyfluthrin (batch no.: 16001/85, purity: 99.7 %) was administered to 4 beagle dogs (Bor:BEAG),
source GGG < scx and dose for 90 successive days. The animals re-
ceived the substance via the food in doses of 0, 10, 60 and 360 ppm (group I, Il, lll, IV). The doses
were selected on the base of a preliminary range finding experiment. The concentration in the diet was
checked at regular intervals. The doses in food corresponded to a test substance intake of 3.68, 22.1,
131 mg/animal/d for both males and females.

Statistical method: Calculation of arithmetic means and standard deviation.

Results and discussions:

No mortality occurred.

At all doses no reflex changes (pupillary reflex, corneal reflex, patellar tendon reflex, bending and
righting reflex), no ophthalmological findings and no alteration of body temperature and pulse rate
were observed.

Clinical signs: At 360 ppm the four dogs showed motor disturbances principally in the region of hind
limbs (uncertain, staggering gait, buckling), sporadically vomiting and diarrhoea. The motor disturb-
ances did not occur every day, persisted on most occasions for 6-8 hours after feeding and then disap-
peared until the next feeding.
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Body weight, food and water intake: In group IV the weight gain was decreased in females (+ 0.4 kg)
in comparison both to the control females (+ 1.0 kg) and to the females of group Il (+ 1.6 kg) and llI
(+ 1.2 kg). There were no differences between the groups in respect to food intake and water con-
sumption.

Haematology, clinical chemistry (serum, liver tissue), urinalysis: All values were within the normal
range.

Gross pathology, organ weights, fluoride content in bones and teeth, histopathology: No substance
related findings were noted.

Conclusion:

The NOEL of 60 ppm, corresponding to 1.5 mg/kg bw/d, was based on motor disturbances and a re-
duced body weight gain in females at the dose of 360 ppm.

Re-evaluation by the RMS (2015):

The NOAEL of 60 ppm, corresponding to 2.4 mg/kg bw/d, was based on motor disturbances, vomiting
and diarrhoea in three male and one female dogs, and a reduced body weight gain in females at the
next higher dose of 360 ppm.

The applicant proposed to revise the NOAEL derived for this endpoint. In the original monograph of
beta-cyfluthrin from October, 1996 (ASB2010-10436) (Section B.5.3.1.3) the NOEL of 60 ppm from
the 90-day feeding study in dogs has been converted into a dose of 1.5 mg/kg bw/day using a default
conversion factor. However, actual food consumption data are available for this study (also reported in
the monograph). It is preferable to calculate the doses of the NOEL and LOEL based on actual con-
sumption data. Hence, the revised NOEL is 2.4 mg/kg bw/day.

The study is considered acceptable under the conditions of the study and based on the information
given in the report. Also in the original monograph of beta-cyfluthrin from October, 1996 (ASB2010-
10436), the study was considered acceptable.

Data point: KCA 5.5
Report:

, 1983, TOX9401903:
FCR 1272 - Chronic toxicity to dogs on oral administration. Report no.:

11983 (August 3, 195
.

Guideline(s): The test was run principally according to OECD-Guideline no. 452/409
which complies to Directive 87/302/EEC part B.
Deviations: The purity of the test substance (cyfluthrin) was not given. Ornithine de-

carboxylase and gamma glutamyl transpeptidase were not determined.
Histopathology: Trachea was not investigated. The intestine was studied
as one organ, not its 6 constituent parts separately. In addition were de-
termined: Body temperature, pulse rate.

GLP: When the study was performed, GLP was not compulsory.

Acceptability: Not acceptable
(Dates of exp. work: January 1982 - January 1983).

Materials and methods:

Groups of 6 male and 6 female pure-bred beagle dogs (| ) '--

ceived cyfluthrin (mixed batch composed of five different batches, in the form of a 50 % pre-mix with
colloidal silicic acid (Wessalon S) via the dry feed for 12 months in concentrations of 0, 40, 160, and
640 ppm, equivalent to approx. 0, 1, 4 or 16 mg/kg bw/d.

Statistical method: Calculation of arithmetic means and standard deviation. Analysis of significance
was conducted according to U-test of Wilcoxon, Mann, Whitney.
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Results and discussions:

No mortality occurred.

At all doses no reflex changes (pupillary reflesreal reflex, patellar tendon reflex, stretch,dieg
and righting reflex), no ophthalmological findingsd no alteration of body temperature and pulse rat
were observed.

Two of the animals on the highest dose (640 pproh eéxhibited on a single occasion slight disturb-
ances of movement chiefly affecting the hind lédswever, the gross pathological and histopatholog-
ical examinations of the nervous system did noeaéweviations from the physiological norm in
these, like in all other, animals.

Animals in the 640 ppm group also exhibited andased incidence of vomiting and soft to watery
faeces throughout the entire period of study. Ngomdifferences were found between the groups in
terms of food and water consumption. The males4thppm put on less weight than those in the oth-
er groups.

Table B.6.3-4: Test compound intake and body weiglgain
Dose [ppm] 0 40 160 640
Sex M/F M/F M/F M/F
Test compound intake [mg/animal/wk]*
0/0 109/106 443/418 1682/1756

Body weight (wk -1)
Means [kg]** 8.6/8.4 8.6/8.4 8.5/8.2 8.5/8.2
Body weight (wk 52)
Means [kg]** 12.3/11.8 12.8/11.6 13.3/11.8 11.1/12.0
Body weight gain
Means [kg]** 3.7/13.4 4.2/3.4 4.8/3.6 2.6/3.8

* The calculated substance intake in [mg/kg bwyds only given in tier I, but not in the originajort.
** No statistical evaluation was performed for nsabnd females, separately.

No laboratory, morphological, gravimetric or hisatipological findings that could be interpreted as
evidence of somatic or harmful effects were recdrde

Conclusion:

The NOEL of 160 ppm, equal to approximately 4 mghiid, was based on increased incidence of
vomiting and soft faeces, on reduction in body \Weiggin and impaired motility at the dose of 640

ppm.

Re-evaluation by the RMS (2015):

The notifier proposed to revise the NOAEL derived this endpoint because actual test substance
intake data are available for this study. The psegdorevised NOAEL is 6.2 mg/kg bw/day (instead of
4 mg/kg bw/d) and the revised LOAEL is 25 mg/kg tbay (instead of 16 mg/kg bw/d) based on re-
duction in body weight gain, impaired motility (8land unsure movements, clumsy gait in the hind
quarters) in two male dogs, vomiting and soft faemiethe dose of 640 ppm.

The study is now considered to be not acceptahlano information on the purity of the test sub-
stance is given. In the original monograph of futhrin from October, 1996 (ASB2010-10436),
the study was considered to be acceptable.

The study is superseded by a guideline GLP stuelg §sudies evaluated in the addendum 1 to the
monograph of beta-cyfluthrin (2002, ASB2014-95%nes R.D., Hastings T.F. 1997, TOX9800225).
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B.6.3.3  Dermal study, rat

Data point: KCA 5.3

Report: El-Elaimy, 1986, TOX9401884:
Biochemical disturbance in liver function and whbleod AchE due to
repeated dermal application of Baythroid to r&trec. Zool. Soc. A. R.
Egypt. 10, 51-60, 1986.

Guideline(s): No guideline-conform study.

Deviations: No study protocol was presented, bathand purity were not provided
for the test material, only a summary descriptibthe results and sum-
mary tables without single data were given, théydfosage levels were
not clearly specified, the calculation of the desags not clearly speci-
fied (calculation as mg/kg bw can be assumed).

GLP: No
Acceptability: Not acceptable

Materials and methods:

Groups of 5 male albino rats (strain: Rattus naicueyy purchased from the Egyptian Organisation for
Biological and Vaccine Production) were treated f@uccessive days. According to the original re-
port, each rat in tested groups received a dailgndedose of 0, 200, 400, 600, and 800 ul of a 40 %
formulation of cyfluthrin dissolved in ethyl alcdhmontaining approx. 0, 80, 160, 240, and 320 mg of
the active material. Exposure was performed tostieven dorsal skin under occlusive conditions for
24 h a day. Each interval of 24 hours the pads wam®ved and the tested concentration was applied,
each time without removing the residues of the @eding applications.

The surviving animals were sacrificed 24 hoursrdfie final treatment.

A further group of 20 male albino rats was treatgith 250 pl (corresponding to 100 mg cyfluthrin)
for 7 days. Five animals each were investigatadtatvals of 5, 10, 15 and 20 days after the end of
the treatment.

The examinations comprised liver function testsgsmeements of serum alanine (GOT) and aspartate
aminotransferases (GPT), serum alkaline phosphatak® proteins, albumin, globulins, bilirubin,
whole-blood acetylcholinesterase activities).

Statistical method: Student's t-test.

Results and discussions:

600 and 800 pl (240 and 320 mg): Chewing, licksaivation, motor symptoms (pawing, burrowing,
tremor, slow twisting, clonic seizures), choreotikis. The animals in the two highest-dose groups
died within 4 days of the start of the treatment.

200 and 400 pl (80 and 160 mg):

Significant and dose-related increases in alkgimesphatase, GOT and GPT activities, and total bili
rubin. Acetylcholinesterase (AChe) activities, tqieotein, total globulin, albumin concentrationsda
the A/G ratio were significantly and dose-relateduced.

These parameters can be interpreted as signsiwifpairment of liver function.

The effects were reversible within 20 days aftende application of 250 ul/kg.

Conclusion:

The LOEL of 80 mg/kg bw was based on the increasgerum transaminases and the inhibition of
AchE in animals treated with 80 and 160 mg/kg bw.
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Re-evaluation by the RMS (2015):

The study is now considered to be not acceptable since no study protocol was presented, no infor-
mation on the batch and purity of the test substance, and no individual data are given. In the original
monograph of beta-cyfluthrin from October 1996 (ASB2010-10436), the study was considered to be

supplemental.

B.6.3.4 Dermal studies, rabbit

Data point: KCA5.3.3

Report: I 1°30. TOX9401883:
FCR 1272 - Subacute dermal toxicity study on rabbits. Report no.: 8928

(February 05, 1080
I

Guideline(s): At the time the study was performed, no particular method was compul-
sory. The method used complied, however, to a great extent to then in
force EPA Guidelines (Proposed Guidelines for Registering Pesticides in
the U.S., Federal Register, Vol. 43, no. 163, August 22, 1978)

Deviations: Only two treated groups were used. Clinical chemistry examinations did
not comprise calcium, phosphorus, chloride, potassium, albumin, biliru-
bin and total serum protein measurements.

GLP: When the study was performed, GLP was not compulsory.

Acceptability: Acceptable
(Dates of exp. work: August 1979).

Materials and methods:

Groups of 6 male and 6 female albino rab

) were treated with cyfluthrin (batch no.: 16001/79,
purity: 83.5 %, formulated in polyethylene glycol 400) for 3 weeks in doses of 0, 50, and 250 mg/kg
bw (6 hours/day, 5 days/week).

The test solutions were prepared every day just before application. They were adjusted every week
according to the most recent body weight measurements. The backs and flanks of the rabbits were
clipped free 48 hours prior to treatment. On three males and females of each group the skin was addi-
tionally abraded 24 hours prior to treatment. New growth of hair in and around the treated skin area
was removed twice weekly. The treated skin area (approx. 6 x 7 cm) was left uncovered. At the end of
each contact time, the treated skin was washed with acetone (onlysaftéministration) or 94 %

ethyl alcohol and then with soap and water.

Results and discussions:

No mortalities occurred. FCR 1272 did not cause any skin irritations or other damage to intact or
abraded skin. Physical appearance, behavioural patterns, body weights, haematological data, clinical
chemical data, urinalyses, organ weight measurements, gross pathology and histopathology did not
provide any indication of alterations due to treatment with the test compound.

Conclusion:

There were no indications of FCR 1272 having a systemic effect on the experimental animals. The
NOEL of 250 mg/kg bw was based on the absence of effects in the highest dose group.
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Re-evaluation by the RMS (2015):

The NOAEL of 250 mg/kg bw was based on the absence of systemic or local skin effects in the high-
est dose group.

The study is considered acceptable under the conditions of the study and based on the information
given in the report. Also in the original monograph of beta-cyfluthrin from October, 1996 (ASB2010-
10436), the study was considered acceptable.

B.6.3.5 Inhalation studies, rat

Data point: KCA5.3.3

Report: I 1988, TOX9550275:
FCR 4545 (common name: Cyfluthrin K+L, suggested) - Study of the
range-finding subacute inhalation toxicity to rats in accordance with
OECD-Guideline no. 403. Report no.: 16593 (April 7, 19| R

|

Guideline(s): The technical standard was based on OECD-Guideline no. 403 which
complies to Directive 92/69/EEC method B 2.

Deviations: Exposure at 6 h/d for 5 consecutive days instead of 1 x 4 hours, additional

recording of body weight on day 4 and recording of reflexes (cornea,
pinna, light, myotactic, startle, righting reflex).

GLP: The test followed the OECD principles of GLP (declaration of testing
facility).
Acceptability: Acceptable

(dates of exp. work: September - October 1987).

Materials and methods:

Groups of 10 male and 10 female Wistar rats (BOR:WISW (SPFCpb),
) received beta-cyfluthrin (batch no: 16001/87, purity: 98 %) via inhalation (head-nose only).
The substance was administered as an aerosol (dynamic spraying) at 6 h/d for 5 consecutive days. The
formulating agent was ethanol/PEG 400 (1:1). The nominal concentrations were 0 (vehicle, group 1),
2, 20 and 200 mg/m? air (group I, Ill, IV) corresponding to analytical concentrations of 0, 0.25, 3.8
and 28 mg/m3 air.

Statistical methods: For different parameters different methods (U-test of Wilcoxon, Mann, Whitney,
modified by Walter, Chi-square-test, Fisher-test, special tests for characterisation of the aerosol distri-
bution).

Results and discussions:

No mortalities occurred.

Analysis of test atmosphere: Inhalable particle content 100 % (particlem)5 p

Clinical signs (including reflexes):

In Group IlIl and 1V (3.8 and 28 mg/m? air):

Starting after the 'Sexposure (day 2), the rats of group Il showed an unkempt fur and piloerection.
The signs disappeared until to the next exposure. After each exposure the rats of group IV showed an
unkempt fur, piloerection and a reduced activity more pronounced and lasting longer but without indi-
cations of a progressive severity. No reflex changes were seen.

Body weight: After the 8 exposure (day 4) in group Il the body weight was marginally lowered in
comparison to the control group (males 4 %, females 3 %), but not thereafter. At the same day in
group IV a significant effect was seen (males and females 7 %), which was only marginal two days
later.

Gross pathology: Lung change$hépatoid foci) were observed in group Il (4/20) and group IV
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(6/20).

Conclusion:

The NOEL was 0.25 mg/m? air based on clinical signs as the most sensitive parameter as well as on a
transient effect on the body weight and on the lung findings at higher doses.

Re-evaluation by the RMS (2015):

The NOAEL was 0.25 mg/m3 air based on clinical signs, on a transient effect on the body weight and
on the lung findings at higher doses.

The study is considered acceptable under the conditions of the study and based on the information
given in the report. Also in the original monograph of beta-cyfluthrin from October, 1996 (ASB2010-
10436), the study was considered acceptable.

Data point: KCA5.3.3

Report: . 1989, TOX9550276:
B FCR 4545 (c. n.: Betacyfluthrin, prom} - Subacute inha-
lation toxicity study in the rat according to OECD-Guideline no. 412.

Report no.; 18146 (June 28, 19
[

y
Guideline(s): The test was run according to OECD-Guideline no. 412 which complies
to Directive 92/69/EEC method B 8.
Deviations: Ornithine decarboxylase and gamma glutamyl transpeptidase were not

determined. Additional investigations: Liver function (N-demethylase, O-
demethylase, cytochrome P-450, triglycerides), recording of reflexes
(cornea, pinna, light, myotactic, startle, righting reflex, weekly), lung
function tests.

GLP: The test followed the OECD principles of GLP (declaration of testing
facility).
Acceptability: Acceptable

(dates of exp. work: February - March 1989).

Materials and methods:

Groups of 10 male and 10 female Wistar rats (BOR:WISW (SPFCpb), Si GG
IH)) received beta-cyfluthrin (batch no: 16001/87, purity: 97.9 %) via inhalation (head-nose
only). The substance was administered as an aerosol (dynamic spraying) during 6 hours daily, five
times per week for 4 weeks. The formulating agent was ethanol/PEG 400 (1:1). The nominal concen-
trations were 0 (air (group 1), vehicle (group II)), 1.5, 15 and 150 mg/m?3 air (group lll, IV, V) corre-
sponding to analytical concentrations of 0.2, 2.7 and 23.5 mg/m3 air. If a minute volume of 1 L per kg
for rats is used as an approximate basis, these doses correspond to a substance intake of 0.07, 0.9 and
8 mg/kg bw/d.

Lung function tests (in the last third of study): 5 anaesthetised male rats per group were placed in a
plethysmograph for a minimum of 2 hours. Several lung function parameters (e.g. respiration rate,
respiratory minute volume, expiratory flow (peak, mean), tidal volume, inspiratory time, expiratory
time) were evaluated. Other measurements: Acetylcholine provocation test, test for CO diffusion ca-
pacity.

Statistical methods: For different parameters different methods (U-test of Mann, Whitney, modified by
Walter, Chi-square-test, Fisher-test, Variance analysis (ANOVA), Box's test, Tukey-Kramer-test,
modified by Games and Howell, special tests for characterisation of the aerosol distribution).
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Results and discussions:

Analysis of test atmosphere: Inhalable particleteonup to 99.9 % (particles <fn).

No mortalities occurred.

Clinical signs (including reflexes): From th& tb the last day, directly after the end of expestine
rats of group V (150 / 23.5 mg/m? air) showed akempt fur, piloerection, sometimes a slightly re-
duced motility but mainly an increased activity. Malications of a progressive severity and no sex
specific differences occurred. No reflex changes gphthalmological findings were seen.

Body weight: There was a statistically significanluence on body weight and body weight gain
from 15/ 2.7 mg/m3 air onward (Table B.6.3-6).

Hematology, clinical chemistry (serum, liver tisgugrinalysis: In the females of group V, the leuco
cytes and the lymphocyte subpopulation were skgtgtuced. Also in females of this group, an in-
crease of the alkaline phosphatase activity as age#l lowering of the cholesterol, protein, potassi
calcium and phosphate concentration were consideréeé induced by beta-cyfluthrin (Table B.6.3-
5). In males, a slight acidification of the urin@svnoted at 2.7 mg/m3 air and above. The slightly
changed clinical chemical parameters and the |ladvaree pH were interpreted as a result of com-
pensatory reactions due to a slight respiratorgamis and not as an effect of a specific organuhysf
tion. The investigation of liver tissue producedawidence of toxicologically relevant changes.

Lung function tests: The lung function tests praztliao evidence of pathophysiologically significant
changes in the lung mechanisms or diffusion capathe decreased respiratory rate from 2.7 mg/m3
air onward was considered to be due to a reflegyymaoe. In the acetylcholine provocation test no
increased readiness of the bronchial tract to teawbn-specific stimuli was observed.
Ophthalmological examinations: The ophthalmologieshminations revealed no substance-induced
changes.

Gross pathology, organ weights: There were no aiidins of a test substance induced grossly appar-
ent organ damage. The absolute and relative weafltksymus and spleen were reduced at the highest
dose level mainly (Table B.6.3-6).

Histopathology: There were no test substance kfatdings.

Table B.6.3-5: Haematological and clinical chemicgdarameters (week 4)
AC (mg/m? air) Oa Ov 0.2 2.7 23.5
Sex M/F M/F M/F M/F M/F
Lymphocytes (%) 85.5/ 85.5/ 86.3/ 88.5/ 83.2/
85.4 87.7 88.1 85.5 79.7**
Leucocytes (10E9/L) 5.5/ 5.8/ 5.1/ 4.9/ 4.3/
4.0 3.8 4.6 4.8 2.8
Alkaline phosphatase (U/L)| 368/ 344/ 367/ 324/ 352/
230 224 225 244 279
Protein (g/L) 63.8**# 60.8/ 59.8/ 59.7/ 59.8/
63.3 64.1 62.8 63.4 60.8**
Cholesterol (mmol/L) 2.11% 1.83/ 1.70/ 1.97/ 1.77/
2.03 1.89 1.50** 1.68 1.26**
Potassium (mmol/L) 5.6/ 5.3/ 5.4/ 5.2/ 5.0/
5.0 5.6 5.6 5.8 4.6**
Calcium (mmol/L) 2.70% 2.61/ 2.57/ 2.61/ 2.60/
2.56 2.59 2.54* 2.60 2.49**
Phosphate (mmol/L) 3.02/ 2.75/ 2.60/ 2.88/ 2.57/
2.17* 2.59 2.66 2.55 2.09**

AC = Analytical concentrations; a = air control swehicle control; * = p <0.05, ** = p <0.01; # fgsificant against other

control.
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Table B.6.3-6: Body weight, spleen and thymus weights
AC (mg/m?3 air) Oa ov 0.2 2.7 23.5
Sex M/F M/F M/F M/F M/F
Body weight (g), 185/ 182/ 184/ 181/ 183/
day O 171 176 174 171* 174
Body weight (g), 245*#]/ 236/ 227/ 219%/ 211*+/
week 4 184 191 186 178** 179**
Spleen, absolute (mg) 472/ 452/ 391**/ 411/ 343**/
406 386 407 365 308**
Spleen, relative 192/ 192/ 173/ 188/ 160**/
(mg/100 g bw) 214 200 215 205 168**
Thymus, absolute (mg) 330/ 275/ 234% 271/ 177%
240 247 229 230 157
Thymus, relative 134/ 116/ 102/ 122/ 83**/
(mg/100 g bw) 127 128 121 129 85**
AC = Analytical concentrations; a = air control ; v = vehicle control; * = p <0.05, ** = p <0.01; # = significant against other
control.
Conclusion:

On the basis of the most sensitive parameter (reduced body weight gain), the NOEL in this study was
0.2 mg beta-cyfluthrin/m3 air. This dose corresponds to a daily substance intake of approx. 0.07 mg/kg
bw/d.

Re-evaluation by the RMS (2015):

At 23.5 mg/m3 air: clinical signs (unkempt fur, piloerection, sometimes a slightly reduced motility but
mainly an increased activity.) in males and females, in females slightly reduced leucocytes and lym-
phocytes, increase of the alkaline phosphatase activity, lower cholesterol, protein, potassium, calcium
and phosphate concentration.

Lower body weight gain in animals of either sex, slight acidification of the urine in males from
2.7 mg/m3 air onward.

The NOAEL is considered to be 0.2 mg/m3 air (0.07 mg/kg bw/d).

The study is considered acceptable under the conditions of the study and based on the information
given in the report. Also in the original monograph of beta-cyfluthrin from October, 1996 (ASB2010-
10436), the study was considered acceptable.

Data point: KCA5.3.3

Report: , 1984, TOX9401887:
FCR 1272 - Study for subchronic inhalative toxicity to the rat for 13
weeks (exposure 63 x 6 hours) - Report no.: 12436 (February 1, 1984
report), 15469 (January 22, 1987 addendum), 15469A (July 30, 1987
addendum
I

Guideline(s): The test was run according to OECD-Guideline no. 413 which complies
to Directive 87/302/EEC, part B.

Deviations: Main study: Food and water consumption, clotting potential, chloride,

potassium, sodium, calcium, phosphate, cholesteral, triglycerides, albu-
min, total protein, globulin, creatinine levels were not determined; histo-
pathology was not performed for bone marrow, femur, mammary gland,
pituitary, prostate, seminal vesicles, spinal cord, sternum, thymus. Oph-
thalmologic examination was not performed. In addition liver enzymes
were determined (N-demethylase, O-demethylase, cytochrome P-450)
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GLP:

Acceptability: Acceptable
(Dates of exp. work: April - July 1983).

When the study was performed, GLP was not compulsory.

Materials and methods:

Groups of 10 male and 10 female Wistar rats (Bor:WISW (SPFCpb), s

) were exposed to cyfluthrin (batch no: 816170019, purity: 94.9 % formulated in polyeth-
ylene glycol E 400 : ethanol (1 : 1)) in aerosol form for 12 weeks (5 times/week; 63 x 6 h) under dy-
namic conditions in mean analytical concentrations of 0, 0.09, 0.71, and 4.52 mg/m?3 air (nominal con-
centration: 0, 0.5, 3.0, 20.0 mg/m? air) (head-nose exposure).
Statistical method: Means, standard deviation, confidence intervals. The values of the control groups
were compared to the dosage groups by the U-test of Mann-Whitney-Wilcoxon.

Results and discussions:

Analysis of the test atmosphere: Stable and reproducible conditions of exposure were achieved. The
aerosol had a mean mass media aerodynamic diameter (MMAD) of about 2.9 mm. Over 85 % of the
particle mass was therefore respirable (particlesmpb p

No mortalities occurred.

Clinical signs:

Non-specific behavioural disturbances with agitation (erected tail) were observed in all animals (both
sexes) of the highest dose (4.52 mg/m3 air) and in all 10 females on 0.71 mg/m3 air lasting up to
88 days. At the weekends, when no exposure took place, partial recovery with slight non-specific dis-
turbed behaviour was observed.

Growth was reduced from concentrations of 0.09 mg/m3 air upwards in the males, and from
0.71 mg/m3 air in the females (Table B.6.3-8).

No toxicologically relevant changes in the haematological, clinicochemical and urinalysis parameters
were found. Determination of the N-demethylase and O-demethylase activities and of cytochrome
P 450 yielded no evidence of enzyme induction. The absolute and relative liver weights were reduced
in the mid and high dose groups (Table B.6.3-7).

The gross pathological and histopathological examinations did not reveal any evidence of specific
organ damage.

Table B.6.3-7: Absolute and relative liver weight
AC (mg/m3) Oa ov 0.09 0.71 452
Sex M/F M/F M/F M/F M/F

Liver, absolute
Means (mg) 9156/6421 8881/6280 8336/6157 7495/5671 7232/5573
+ SD (mg) 574/505 783/495 995/456 598/512 551/517
Signi# x [x* w [x%
Liver, relative
Means (mg/100 g bw) 3308/3326 3216/3391 3232/3329 2956/3182 3063/3055
+ SD (mg/100 g bw) 107/235 201/164 163/172 143/155 154/239
Signi# x%/ wk [

AC = Analytical concentrations; a = air control ; v = vehicle control; * = p <0.05, * = p <0.01
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Table B.6.3-8: Mean body weight gain
AC (mg/m3) Oa ov 0.09 0.71 452
Sex M/F M/F M/F M/F M/F
Body weight (g), 192/ 192/ 191/ 186/ 190/
day O 164 162 159 157 160
Body weight (g), 2771 276/ 258+ 253*%/ 236/
week 12 193 185 185 178** 182*

AC = Analytical concentrations; a = air control ; v = vehicle control; * = p <0.05, * = p <0.01

1. Addendum 15469A (January 22, 1987, TOX9401887): The purpose of this addendum was to pro-
vide individual data of histopathological examination.

2. Addendum 15469A (July 30, 1987, TOX9401887): The purpose of this addendum was to provide a
more extensive presentation of the methodological details than it was the case in the original report.

Conclusion:

The NOEL of 0.09 mg/m? air was based on behavioural effects and reductions in growth of male ani-
mals exposed to 0.71 mg/m? air and above.

Re-evaluation by the RMS (2015):

4.52 mg/m3 air: Central nervous effect (agitation, erected tail) in males and female rats. Reduction of
final body weight in male and female rats.

0.71 mg/m3 air: Non-specific disturbed behaviour in female rats. Reduction of final body weight in
male and female rats.

0.09 mg/m3 air: Reduction of final body weight in male rats.

In the absence of other relevant biological effects in male rats, a NOAEC of 0.09 mg/ m? air (approx.
0.02 mg/kg bw/d) was determined in this study.

Although a variety of parameters were not examined, the study is considered acceptable under the
conditions of the study and based on the information given in the report. Also in the original mono-
graph (1996), the study was considered acceptable.

Data point: KCA5.3.3
Report: ., 1989, TOX9401886
4-Week Inhalation Toxicity Study - Report no.: 18565 (November 28,
1959) [
Guideline(s): The test was conducted according to the OECD Guideline for Testing
Chemicals no. 412 and complies to Directive 92/69 EEC Method B 8.
Deviations: The noted deviations do not limit or impair the scientific validity of the

study (total bilirubin, albumin, urea, creatinine, alanine aminotransferase,
aspartate aminotransferase were not determined, the differential blood
count and histopathology was not performed).

GLP: Yes

Acceptability: Acceptable
(Dates of exp. work: February - March 1989)

Materials and methods:

Groups of 10 male and 10 female Wistar rats (Bor:WISW; s ),
were exposed to cyfluthrin (batch no.: 23388016, purity 93.8 %) in aerosol form for 4 weeks (6 h/day,
5 days a week) under dynamic conditions (nose only exposure). The nominal concentrations were 0
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(air control)- O (vehicle control)- 3 - 30 - 300 Mg air. The analytical concentrations (AC) were 0.44
- 6.04 - 46.6 mg/mair.

Additional observations: Reflexes: cornea, pinngotactic, light, startle and righting, weekly. Ralct
temperature: day 3, 10, 13, 17, 20 and 23 (5-20atter the end of exposure).

Lung function tests: 4 male rats per group weregdan a plethysmograph for 2-3 hours (before and
3 times during the experimental period at weeklgrivals) and subsequently nose-only exposed to
achieve a total daily exposure of 6 hours. Theofwilhg lung function parameters were evaluated indi-
vidually: peak expiratory flow, tidal volume, bréatper minute, respiratory minute volume, inspirato
ry time and expiratory time. Other measurementeodblgas analysis, haemoglobin concentration,
body temperature about 20 to 25 h after the lgsbgxre (5 animals per group per sex). Arterial thloo
samples were taken from the abdominal aorta undaerabic conditions. While the animals were
anaesthetised, the rectal temperature was measured.

Statistics: Absolute and relative organ weights blodd gas data were analysed using an analysis of
variance (ANOVA). Clinical chemistry, haematologydaurinalysis data were analysed using the rank
test (U-test). Body weights were analysed by bdiOA&A and the U-test.

Results and discussions:

Analysis of the test atmosphere: Stable and remibtiuconditions of exposure were achieved. The
aerosol had a mean mass media aerodynamic dia(h®kD) of about 1.2um. More than 99 % of
the aerosol mass may be regarded as readily rblp{farticles <fum).

Table B.6.3-9: Analytical concentrations (AC) and pproximate exposition dose (AED)
AC (mg/n? air) Oa ov 0.44 6.04 46.60
AED (mg/kg bw) 0.16 2.2 16.8

(a = air control ; v = vehicle control)

Clinical signs: Mild to moderate clinical signs afnon-specific nature (ruffled coat, hyperactivity,
bradypnoea) were observed at the end of exposthe toighest concentration.

Determination of the respiratory parameters revkdtem the dose of 6.04 mg/m? air onward, a tran-
sient reflex bradypnoea (Figure B.6.3-1 and Fidgie3-2).

As shown in the next table, a slight, transientuotidn in body temperature, as well as a marginal
reduction in the leukocyte counts, and (in the salely) a retardation of growth were seen in the
same dose range. Slight acidification of the uviras observed at the highest dose, a similar trisad a
being in evidence at the lower doses.

Table B.6.3-10: General examinations, haematologglinical chemistry
AC (mg/m? air) Oa ov 0.44 6.04 46.60
Sex M/F M/F M/F M/F M/F

Body weight [g] 230/185 233/181 2271177 207/172 198/175
+ SD [g] 17.5/7.1 15.9/8.4 18.8/3.7 12/5.8 11.4/8.2
Slgnl # /**2 **/**4 **/**2
Rectal temp)[°C] 37.2/37.2 37.5/37.9 37.8/38 35.8/35.2 34.5/34.5
+ SD [°C] 0.39/0.12 0.31/0.48 0.33/0.38 0.52/1.81 1.06/1.67
Slgnl # /**1 **/** **/* **/**
Leukocytes [gig/L] 7.716.1 6.9/5.4 5.9/3.4 5.8/2.8 4.6/2.3
+ SD [giga/L] 1.66/0.81 1.8/1.23 0.59/1.24 0.59/0.79 1.2/0.74
Signi# [** *[H%
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Protein [g/L]
+ SD [g/L]
Signi#

61.5/62.2
1.97/2.43

61.0/61.4
0.78/2.38

58.8/60.2
2.05/2.34

57.4/58.9
1.90/1.93
w4

58.2/58.2
1.21/1.88
w42

pH (urine)
+SD
Signi#

7.18/7.84
0.63/0.54
¥

7.79/6.86
0.79/0.40
¥

6.14/6.19
0.32/0.25
**4/**3

6.03/6.35
0.25/0.46
**4/**2

5.72/5.71
0.17/0.14

**/**

(a = air control; v = vehicle control) [# = * p{g&/** p<0.01]
1) Signi in relation to each other control;
2) Signi only in relation to a;
3) Signi p<0.01 in relation to air control, p< B.ix relation to v;
4) Signi p<0.05 in relation to air control, p< O.@lrelation to v.
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Reduced thymus weights were observed in both sexes at the highest dose level (Table B.6.3-11).

Table B.6.3-11: Organ weights
AC (mg/m?3air) Oa ov 0.44 6.04 46.60

Sex M/F M/F M/F M/F M/F
Thymus, absolute
Means [mg] 270/236 242/209 234/214 150/143 124/113
+ SD [mg] 84/49 70/61 31/52 47/19 33/36
Signi # *[*
Thymus, relative
Means [mg/100 g bw] 115/126 102/112 103/118 73/83 63/66
+ SD [mg/100 g bw] 30/21 23/27 7127 22/11 14/19
Signi #

(a = air control ; v = vehicle control) [# = * p<0.05/** p<0.01]

Conclusion:

The NOAEL of 0.44 mg/m? air was based on transitory bradypnoea, slight transitory reduction of body
temperature and (only in male rats) on growth retardation of rats exposed to 6.G4aimgTinis cor-
responds to a nominal daily dose of about 0.16 mg/kg bw. The marginal changes at the lowest dose
level (slight decrease of urine pH and slight increase of body temperature) were not regarded as toxi-
cologically relevant.

Re-evaluation by the RMS (2015):

NOAEL 0.44 mg/m3 air (0.16 mg/kg bw/d).

Although a variety of parameters were not examined, the study is considered acceptable under the
conditions of the study and based on the information given in the report. Also in the original mono-
graph of beta-cyfluthrin (1996, ASB2010-10436), the study was considered acceptable.

Studies evaluated in the addendum 1 to the monograph of beta-cyfluthrin (2002, ASB2014-
9599):

Data point: KCA 5.5
Report:

, 1997, TOX9800225:
Technical grade Cyfluthrin (FCR 1272) — A chronic toxicity feeding
study in the beagle d

Report-No.: 108007, Study-No.: 94-
276-ZR, Bayer File-No.: 8365, unpublished, (Experimental work from
.12 October 1994 — 23 October 1995)

Supplemental submission to AC No. 108007 — Technical grade Cyfluth-
rin (FCR 1272) — A chronic toxicity feeding study in the beagle dog,

U.S.A., Report-No.: 108007-1, Study-No.: 94-276-ZR, Bayer File-No.:
8365, unpublished

Guideline(s): OECD Guideline No. 452 (adopted 12 May 1981)

Deviations: None that were considered to have compromised the validity of the study
results

GLP: Yes

Acceptability:

Acceptable

Study completion date: November 10, 1997
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Material and Methods:

Test material: Technical grade cyfluthrin, purity: 94.8-95.1 %, batch no.: 4030059/BF9340-71

Test animals: Pure-bred male and female Beagle dogs, age at study initiation not greater than
25 weeks, Sourc

Technical grade cyfluthrin was administered in the diet to Beagle dogs (4 animals/sex/group) for
12 months at initial nominal concentrations of 0—50-100-360—-640 ppm. The selection of doses was
based on the results of two former dog studies (6-month study: 0-65-200-600 ppm, NOEL 65 ppm;
12-month study: 0-40-160-600 ppm, NOEL: 160 ppm). The selected intermediate dosage of 360 ppm
was expected to confirm a dose response relationship, while 640 ppm was expected to toxicologically
stress the animals without influencing survival. However, the high-dose group began to demonstrate
severe neurological symptoms in the first few weeks of the study, with one high-dose female requiring
sacrifice following a severe seizure episode. Therefore, the high-dose was reduced to 500 ppm begin-
ning on week 8 for the remainder of the study.

In addition to the routine guideline requirements, the study investigated potential cardiac and neuro-
logic effects. Electrocardiography (ECG) and blood pressure (BP) measurements were performed.
Neurological examinations, conducted on all animals at approx. 6 months after study start and just
prior to study termination, included: peripheral and cranial reflex tests, task performance tests, gait and
behavioural observations, as well as rectal temperature measurements. At necropsy, the following
organ weights were determined: adrenals, brain, heart, kidneys, liver, lungs, ovaries, pituitary, spleen,
testicles, thymus and thyroid with parathyroid. All tissues and gross lesions from all animals were
histopathologically examined.

Results and discussions:

Concentration, stability and homogeneity of the test compound in feed:

The mean treatment concentrations ranged from 98.2—105 % of the nhominal concentrations. Based on
analytical chemistry determinations, cyfluthrin in the feed was considered to be homogeneously dis-
tributed and stable.

Cyfluthrin intake:

The test substance intake is summarised in the table below.

Table B.6.3-12: Dog 12-month study: Calculated test substance intake
Nominal dose levels (ppm) Average daily consumption of cyfluthrin (mg/kg bw/d)
Males Females
0 0.00 0.00
50 1.36 1.46
100 243 3.61
360 10.64 10.74
640/500* 15.47 17.99

This calculation includes the 640 ppm concentration fed during weeks 1-7, since the high-dose was
changed on week 8 of the study from 640 ppm to 500 ppm. Therefore, the mean concentration for this
level is a time weighted average, calculated to be 523 ppm (105 % of 500 ppm).

Mortality: Two control animals dieth extremisduring the study, a male (ZR0004) on day 318 and a
female (ZR0102) on day 210. Necropsy was unremarkable in both animals. The animals had been
asymptomatic to trained veterinary technicians prior to the clinical episode. Further investigations
indicated that both dogs were genealogically predisposed to seizures and probably died suffering from
idiopathic epilepsy. Another high-dose female (ZR4103) suffering from extreme neurological symp-
toms was sacrificed on day 56 due to animal welfare concerns.

Body weight gain: In evaluation of a possible treatment effect on body weight development, no clear
dose-response relationship could be established (see table below). Especially the female dogs had low-
er body weights at all determination periods from the 50 ppm dose group onwards than the concurrent
control females. The loss of the small female control animal that died presumably from idiopathic



beta-cyfluthrin -93- 07.03.2017
Volume 3 — B.6 Toxicology and metabolism data

epilepsy, caused the remaining three heavier doaioals to bias the mean upward, so comparisons
to the control group must be qualified accordingly.

A biologically relevant decrease in body weightrgaiver the 12-mo treatment period within the
640/500 ppm male (-55 %) and female (-54 %) doseigs when compared to concurrent controls
that was considered to be compound-related.

Table B.6.3-13: Dog 12-month study: Body weight gas
Time Mean bw gain (g) during the designated study pericglat dose (ppm)
eriod*
P 0 50 100 360 500/640 0 50 100 360 500/640
Males Females

3mo | 3613.7 |3013.2 |3046.5 |3513.0 |1629.3 |2611.5 |1845.7 [2053.0 [1838.8 |920.0
(100 %) | (83 %) [(84 %) [(97 %) |(45 %) |(100 %)|(71 %) |(79 %) |(70 %) |(35 %)

6mo | 4883.0 |3520.5 |4028.0 |4407.7 |2350.0 |3666.0 |1909.5 |2939.5 [2575.8 |1804.7
(100 %) | (72 %) [(82%) [(9 %) |(48 %) |(100 %)|(52 %) |(80 %) |(70 %) |(49 %)

12mo | 4864.4 [3488.2 |4404.3 |4579.0 |2199.8 |5220.7 |2514.0 [3054.3 |2775.0 |2379.0
(100 %) | (72 %) [(91 %) [(94 %) |(45 %) |(100 %)|(48 %) |(59 %) |(53 %) |(46 %)

* Bw gains were determined for 3 month (Day 0 — Bay, 6 month (Day 0 — Day 182) and 12 month (DayDay 364
g y y y ayllay

Food consumption: There was no compound-relategtietin food consumption in any of the dose
groups tested.

Clinical symptoms: There were clinical neurologydings in this study related to chronic cyfluthrin
administration. The 360 ppm and 640/500 ppm dosespg (both sexg¢avere affected. In the 360
and 640/500 ppm dose groups, principle findingtuohed gait abnormalities (hypermetria, reluctance
to walk) and postural reaction deficits (abnormehdh placement during wheelbarrowing and abnor-
mal foot placement during backward stepping, ababtimot placement during lateral hopping, ab-
normal hemistanding posture). Gait abnormalitiesewieund at the 6 month and pre-sacrifice exami-
nations. Postural reaction deficits were foundat& month and pre-sacrifice examinations.

It appeared that the incidence of gait abnormalittexd postural deficits was increased in the
640/500 ppm males and females at both the 6 mardhlae pre-sacrifice exam intervals when com-
pared to the 360 ppm groups. It appeared thatdberisy of and extent of abnormalities and deficits
was slightly increased in the 640/500 ppm malespaoed to the 360 ppm males. However, the high-
dose females had two individuals (ZR4102 and ZR} 1@ had a markedly more severe and exten-
sive neurological syndrome than the 360 ppm fen@iéise other 640/500 ppm females.

There were no changes in rectal body temperatlatedeto chronic cyfluthrin administration, exclud-
ing hyperthermia secondary to convulsions. Thereew® other relevant clinical signs attributed to
compound administration.

Electrocardiography (ECG) and blood pressure measemts:

There were no dose-related changes found in the &@@P parameters measured in this study.
Clinical chemistry, haematology, urinalyses:

There were no clinical chemistry, plasma cholineste, haematology or urinalysis findings that were
considered treatment-related or toxicologicallygvant.

Ophthalmoscopy:

There were no direct ophthalmological findings tediato chronic cyfluthrin administration in this
study that were not regarded as variants of norhlaever, in one high-dose female, there was a
neurological condition that contributed indirectly opthalmological findings of ptosis, deficits in
direct and indirect pupillary responses and pradrusf the nictitating membrane.

Terminal body weight and organ weight changes

There was a non-significant and somewhat incongistend toward decreased terminal body weights
in both sexes when compared with controls (see tablow). Due to overlaps in individual weights,
initial weight spreads, lack of dose relationshig af statistical significance, it can only be sesfgd
that a treatment effect may be present in the B00 group males, which were terminally 18 % lower
than controls. Absolute ovary weights from all teeagroups were significantly lower than control
values, but no significant differences were evidentelative ovary weights.
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Table B.6.3-14: Dog 12-month study: Terminal body wight and organ weight changes
Dose (ppm)
Parameter 0 50 100 360 640 / 500
MALES
Terminal bw [g] 14037 13266 13695 14466 11434
(100 %) (95 %) (98 %) (103 %) (81 %)
FEMALES
Terminal bw [g] 13503 10383 11098 10495 10296
(100 %) (77 %) (82 %) (78 %) (76 %)
Ovary abs.wt(g) | 1.940 0.889* 1.217* 1.034* 0.789*
(100 %) (46 %) (63 %) (53 %) (41 %)
rel. wt (%) 0.014£ 0.001 |0.009+ 0.002 |0.011+0.003 |0.010+0.005 |0.008+ 0.002
(100 %) (64 %) (79 %) (71 %) (57 %)

Statistics: Anova + Student's t-test (two-sided¥: i< 0.05

Histopathology: There were no treatment-related@sicopic lesions.

The statistically significant decreases in absolonary weight changes observed in all treatment
groups were likely due to the differences in temhibody weights noted above, as the absolute
weights tracked the respective group mean body M=®im a near perfect manner. The death of a
small control female animal caused the remainingetneavier control animals to bias the mean of the
terminal body weight upward and likely caused asstatistical aberration in the absolute ovarian
weights. A treatment-related effect on ovary weighis considered to be unlikely in the absence of
statistically significant changes in the relatiweary weight, the lack of corresponding histopathelo
cal changes, and in the absence of any indicafisreatment-related ovary effects from other dog or
rodent studies.

Conclusion:

In the 12-month dietary dog study, the NOAEL waisilelsshed at 100 ppm (equivalent to 2.4 mg/kg
bw/d for males and 3.6 mg/kg bw/d for females),eldasn neurological findings noted at 360 ppm,
which demonstrated an intermediate level of toxibiised on findings of gait abnormalities and pos-
tural reaction deficits. The MTD (maximum-tolerat#ose) was established at 500 ppm within the
limits of animal welfare concerns. The severityaofl extent of neurological abnormalities and defi-
cits were increased in the 640/500 ppm dose groopgpared to the 360 ppm dose groups.

Re-evaluation by the RMS (2015):

10.64/10.74 mg/kg bw/d (360 ppm): Lower body wesgbt female dogs, neurological findings: gait
abnormalities (hypermetria, reluctance to walk) aodtural reaction deficits (abnormal head place-
ment during wheelbarrowing and abnormal foot plasstnduring backward stepping, abnormal foot
placement during lateral hopping, abnormal hemditanpposture) in male and female dogs.
15.47/17.99 mg/kg bw/d (640/500 ppm): Lower bodyighits of male and female dogs, one female
dog (ZR4103) suffering from extreme neurologicahpyoms was sacrificed on day 56 due to animal
welfare concerns. Neurological findings: gait almalities (hypermetria, reluctance to walk) and pos-
tural reaction deficits (abnormal head placememindguvheelbarrowing and abnormal foot placement
during backward stepping, abnormal foot placememind lateral hopping, abnormal hemistanding
posture) in male and female dogs.

The NOAEL is considered to be 100 ppm (2.43/3.61kmbw/d).

The study is considered acceptable under the donsglibf the study and based on the information
given in the report. Also in the addendum 1 to ti@nograph of beta-cyfluthrin (2002, ASB2014-
9599), the study was considered acceptable.

In the supplemental submission additional infororatiegarding the cyfluthrin chronic dog study was
given: i.e. hereditary idiopathic epilepsy, ratienfor high-dose selection of 500 ppm, body weight
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parameters in control females, significance of an ovary effect. The assessment of the additional infor-
mation is included in the original study summary.

Data point: KCA5.3.1
Report:

., 1996, TOX2001-1769:
21-day dermal toxicity study with technical grade BAYTHROID in rats.

Study No. 95-122-ES, unpublished (Experimental work from 31
May — 6 July 1995)

Guideline(s): Yes (OECD Test Guideline No. 410 (adopted May 1981))
Deviations: None that compromised the validity of the study results
GLP: Yes

Acceptability: Acceptable

Material and Methods:

Test material: Cyfluthrin, purity: 95.5-95.9 %, batch no.: 2030025/BF9140-23)

Test animals: Sprague-Dawley rats (Sas: CD(SD)BR), approx. age (Day 0): males 8 weeks, females
10 weeks

Source

Statistical analysis: Body weight, food consumption, terminal organ weights, and clinical pathology:
Bartlett's Test; Analysis of Variance (ANOVA); Dunnett's t test Kruskal-Wallis Analysis of Variance
pairwise Mann-Whitney U Test.

Ophthalmology data: Chi-Square; one-tailed Fisher's Exact Test

Micropathology data: software from SAS Institute Inc.; DATATOX software. A probability value of

p <0.05 was taken as significant for all statistical tests, with the exception of Bartlett's Test in which a
value of p <0.001 was accepted.

Groups of 8 male and 8 female Sprague-Dawley rats were treated dermally for 22 and 23 days, respec-
tively with cyfluthrin at doses of 0—100-340-1000 mg/kg bw/d (actual mean doses: 0-113-376-1077
and 1083 mg/kg bw/d in the recovery group), including recovery groups of the control and high dose
(two weeks after final application). Doses were administered with a moistened pad (0.4 mL deionized
water to the shorn backs such that males received 17 and females received 18 occlusive applications
within the 22—-23-day treatment, each exposure period lasting at least 6 hours. An additional eight rats
of each sex were included with the control and high-dose group and were maintained for two weeks
beyond treatment.

The following in-life observations and measurements were taken: mortality (daily), body weight (min-
imum weekly), food consumption (weekly), clinical observations including irritation at the dose site
(daily) and ophthalmologic exams (before study start and shortly before sacrifice). The following ter-
minal post-mortem observations and measurements were performed: haematology, clinical biochemis-
try, organ weights (ovaries, liver, kidneys, heart, testicles, thyroid with parathyroid, lungs, spleen,
adrenals and brain) and incidence of lesions at gross necropsy. Histopathological examination of the
following organs was performed in 0 and 1000 mg/kg bw/d rats of both sexes (from both non-recovery
and recovery groups): adrenals, brain, heart, kidneys, liver, lungs, ovaries, parathyroid, pituitary, skin
(treated), spleen, testicles and thyroid); In addition, "Skin, treated" was examined in 100 and
340 mg/kg bw/d rats of both sexes to establish a no-observed-effect level (NOEL). Gross lesions were
processed and examined microscopically in all dose groups.

Results and discussions:

No occurrence of moribundity or incidence of mortality, no ocular abnormalities and no statistically
significant decrements in rates of body weight gain were observed.

Food consumption in males and females of the 1000 mg/kg bw/d group was significantly reduced on
the first week of treatment (approx. by -13 % and -11 % in males and females, respectively) and per-
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sisted during the recovery period.

Compound-related clinical signs like red dischdrgen the nose (1000 mg/kg bw/d males), scabbing
at the dose site (1000 mg/kg bw/d mate340 mg/kg bw/d females) and urine stains (1000 gg/k
bw/d females) were observed.

No variations in clinical chemistry or haematol@diparameters or in organ weights were considered
as a result of treatment. At gross necropsy crzmtes were present on skin from a number of animals
at 340, 1000 mg/kg bw/d or 1000 mg/kg bw/d recowgnmgup. Additionally, a discoloured zone was
noted on treated skin from one 1000 mg/kg bw/d fenaad a raised zone in one 340 mg/kg bw/d
male was noted. Crusty zones were still presertreated skin in one male and two females of the
1000 mg/kg bw/d group.

Histopathologically epidermal and dermal alteragiovere in some males and females at 1000 mg/kg
bw/d and in one male and one female at 340 mg/kgldmwand were considered as treatment-related.
These microscopic alterations were predominantiratterised by an extensive area of moderate to
marked ulceration with bordering epidermis thicletyy acanthosis and hyperkeratosis. There was
inflammatory cell infiltration in the exposed desminderlying the ulceration. An accompanying min-
imal to slight dermal fibrosis in two 1000 mg/kg foviemales was also noted.

Histopathological alterations from the recoverynaails were similar to those observed in non-
recovery animals (ulceration, hyperkeratosis, duzsis, inflammation, and dermal fibrosis). These
responses were manifested in one male and two ésnwil the 1000 mg/kg bw/d recovery group.
These responses were slightly less severe thandnimals sacrificed shortly after treatment indicat
ing some progress towards lesion repair.

Conclusion:

The NOAEL/NOEL for systemic toxicity was establishat 340 mg/kg bw/d based on reduced food
consumption and red nasal discharge at 1000 mgikd. lLocal adverse skin effects were observed at
340 mg/kg bwi/d, so that an overall NOEL for systemud local toxicity of 100 mg/kg bw/d can be
derived.

Re-evaluation by the RMS (2015):

1077 mg/kg bw/d:

Significantly reduced food consumption in males &dales on the first week of treatment; dark red
discharge from the nose in four males, scabbirtheatiose site in males and females, urine stains in
females, crusty zones on skin from a number of alsiralso in the recovery group, discoloured zone
in the treated skin in one female, epidermal antnekalterations in males and females (extensive
area of moderate to marked ulceration with bordedpidermis thickened by acanthosis and hyper-
keratosis), inflammatory cell infiltration in th&mosed dermis underlying the ulceration, dermabfib
sis in two females

376 mg/kg bw/d:

Scabbing at the dose site in females, crusty zoneskin from a number of animals, raised zone én th
treated skin in male, epidermal and dermal altenatin one male and one female (extensive area of
moderate to marked ulceration with bordering eprderthickened by acanthosis and hyperkeratosis),
inflammatory cell infiltration in the exposed desminderlying the ulceration

Recovery group 1083 mg/kg bw/d:

Dark red discharge from the nose in two malesppéthological alterations in one male and two fe-
males were similar to those observed in non-regogaimals (ulceration, hyperkeratosis, acanthosis,
inflammation, and dermal fibrosis), these respomnga® slightly less severe than from animals sacri-
ficed shortly after treatment indicating some pesgrtowards lesion repair.

The NOAEL for systemic toxicity was established3&@6 mg/kg bw/d based on reduced food con-
sumption and red nasal discharge at 1077 mg/kg.bwo/dal adverse skin effects were observed at
376 mg/kg bw/d, so that an overall NOAEL for systeand local toxicity of 113 mg/kg bw/d can be
derived.

The study is considered acceptable under the gonslibf the study and based on the information
given in the report. Also in the addendum 1 to ti@nograph of beta-cyfluthrin (2002, ASB2014-
9599), the study was considered acceptable.
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Literature search for the Renewal Assessment Repo(RAR):

Data point: KIIA 5.10

Report: Bhushan et al. (2013) ASB2015-644
Biochemical and histological changes in rat livaeuged by cypermethrin
and beta-cyfluthrin. Arh Hig Rada Toksikol 20135467

Guideline(s): Not applicable
Deviations: Not applicable
GLP: Not applicable

Acceptability: Supplementary

Abstract: The hepatotoxicity in Wistar rats followgi sub-acute (1.27, 1.69, 2.53, 5.07 mg/kg bw/d for
7, 14, 21, 28 days) administration of technicadgraypermethrin and beta-cyfluthrin (95 % purity)
was assessed. The acute administration of cyperimedhd beta-cyfluthrin is described in B.6.2
(Acute Toxicity). The assessment was based on tceparker enzymes: aminotransferases (AST,
ALT), dehydrogenase (LDH), phosphatase (ALP), giyeg total proteins, total lipids, cholesterol,
free fatty acids, and phospholipids. AST, ALT, LDidtal lipids, cholesterol, phospholipids, and free
fatty acids in hepatic homogenate increased foligwiyrethroid administration. In contrast, hepatic
proteins, glycogen, and ALP activity decreased tulysis of structural proteins and leakage of en-
zymes into the blood stream. Biochemical data veenesistent with histological alterations (cyto-
plasmic vacuolisation, nuclear polymorphism, eagentucleus, karyolysis, karyorrhexis, and sinus-
oidal dilation) in the rat liver. Comparatively gter hepatocellular damage was noted in beta-
cyfluthrin than in cypermethrin-treated rats.

Conclusion:

The repeated administration of cypermethrin ana-ogfluthrin caused histopathological changes in
the liver and changes in biochemical liver paramset&he study results are considered to represent
supplemental information (e.g. no batch numbelindividual values reported).

Data point: KIIA 5.10

Report: Bhushan et al. (2010) ASB2015-1098
Beta-Cyfluthrin induced histochemical alterationghe liver of the albi-
no rat. Scand. J. Lab. Anim. Sci. 2010 Vol. 37 Ripp. 61-66

Guideline(s): Not applicable
Deviations: Not applicable
GLP: Not applicable

Acceptability: Not acceptable
Abstract:

Beta-cyfluthrin (batch number and purity not repdjtwas orally (gavage) administered at doses of
1.68, 2.53, and 5.06 mg/kg bw/d for 7, 14, and &¢sdreatment. The acute administration of beta-
cyfluthrin is described in B.6.2 (Acute Toxicityh decrease in hepatic proteins, and an increase of
hepatic DNA was reported. Histochemical localisatod hepatic DNA revealed that the centilobular
zone to be the most sensitive. Based on these ekangl changes of body weight gain (increased in
treated animals), liver weight (increased in trdaaeimals) and liver weight/body weight ratio (in-
creased in treated animals) the authors concluatebta-cyfluthrin has the potential to disruptmal
hepatic functions in mammals.
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Conclusion:

The administration of multiple doses of beta-cyfhin resulted in an increase in body weight com-
pared to the control group. Consequently, livergheiand liver weight/body weight ratio also in-
creased. The increase in body weight is not uraledsible and is not in accordance with other repeat-
dose studies with beta-cyfluthrin. Clinical obsdimas are not reported, individual values are net g
en, and the purity of the test compound is not kmdivcan be assumed that partly the same data as i
the paper before are represented. Anyhow, the ssuchynsidered not acceptable.

Data point: KIIA 5.10

Report: Jebur et al. (2013) ASB2015-921
Selenium Modulates beta-Cyfluthrin-Induced Liveridative Toxicity in
Rats. Environ Toxicol 29: 1323-1329, 2014

Guideline(s): Not applicable
Deviations: Not applicable
GLP: Not applicable
Acceptability: Supplementary
Abstract:

The study was designed to investigate the podyilafi beta-cyfluthrin (>99 % pure, vehicle not re-
ported) to induce oxidative stress and biochenpeaiurbations in rat liver and the role of seleniam
alleviating its toxic effects. Male Wister rats weaiandomly divided into four groups of seven each,
group | served as control, group, Il treated wighesium (200 mg/kg bw), group Il received beta-
cyfluthrin (15 mg/kg bw, 1/25 LE3), and group IV treated with beta-cyfluthrin plidenium (15 and
200 mg/kg bw). Rats were orally administered thespective doses daily for 30 days.

Beta-cyfluthrin induced oxidative stress and elevain lipid peroxidation leading to perturbatioins
antioxidant enzymes and liver biomarkers. Seleraaiministered in combination with beta-cyfluthrin
mitigates its hazards. Selenium could be usefubdnice beta-cyfluthrin toxicity by quenching oxida-
tive stress.

Conclusion:

The study results are considered to represent asongpital information.

Data point: KIIA 5.10

Report: Omotuyi et al. (2006) ASB2015-924
Cyfluthrin-induced hepatotoxicity in rats. Africdournal of Biotechnol-
ogy Vol. 5 (20), pp. 1909-1912, 16 October 2006

Guideline(s): Not applicable
Deviations: Not applicable
GLP: Not applicable

Acceptability: Not acceptable
Abstract:

The hepatotoxic effect of continuous administratdreyfluthrin (dissolved in 20 % lecithin in water
purity not reported) was investigated in rats. R&attus norvegicyswere grouped into A (0 ppm)
control, B (100 ppm) and C (200 ppm) with the iaded amount of cyfluthrin administered orally
(gavage) for 15 weeks.

The hepatotoxicity level was assessed by monitafiggchanges in the organ to body weight ratio,
micronutrient level (iron, zinc, copper and selemjiuthe nutritional status (total carbohydratealtot
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glucose, total protein, total amino acids, totpidiand total cholesterol), the lipid peroxidatiewel
(glutathione and thiobarbiturate) and the antioxidenzyme activities (glutathione peroxidase, gluta
thione reductase, catalase, and glucose-6-phosgbhayelrogenase).

Compared to control values: a decrease in the exghody weight ratio was observed, although not
dose-related; zinc, copper and selenium leveleased, although not dose-related; total carbohgdrat
glucose, protein, lipid levels decreased, althonghdose-related; total amino acid levels increased
although not dose-related; no significant differ=int cholesterol levels at both dosages; thiobarbit
rate level increased and glutathione level decrbdese-related.

Based on these results, the authors concludedyfathrin is potentially hepatotoxic under continu
ous administration in rats.

Conclusion:

The study design has serious flaws, i.e. body wiajgin, which organs are weighed, dosage in mg/kg
bw/d, kind of tissue for biochemical investigaticare not given. The study results are consideréd no
acceptable.
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B.6.4 Genotoxicity

The following new study with the active substanas been conducted on genotoxicity after Annex |
inclusion.

- Invitro mutagenicity study (Herbold, 2008, ASB2014-7875)

Furthermore, the applicant added a non-GLP studgyfinthrin to the reference list (lla et al., 2008
ASB2014-7878). The study reports negative resoltdacterial mutagenicity and induction of sister
chromatid exchanges, but positive results regardlmpmosome aberrations and micronucleus for-
mation. In a position paper Wason (2013, ASB201497&valuated the results presented as not relia-
ble. The justification for this decision, an exgerdgement given by Prof. Kirkland as well as tba-c
clusion drawn by RMS is presented at the end sf¢hapter.

B.6.4.1 In vitro studies

B.6.4.1.1 Gene mutation test Salmonella typhimurium)

Studies evaluated in the original monograph of betayfluthrin by the RMS in October, 1996
(ASB2010-10436):

Data point: KCA 5.4 /01

Report: Herbold, B. A. 1986, TOX9550277
FCR 4545 - Salmonella/microsome test for point-metac effect.
Report No.: 14187 (January 7, 1986); Bayer AG,itimst of Toxicology,
Wuppertal, Germany

Guideline(s): The test was carried out in compleawith the demands of OECD-
Guideline no. 471 (1983).
Deviations: None.

Deviation from recommendation in current guidelf@E=CD TG 1997)
(only listed if relevant for acceptability decisjon

Less sensitivity of test system as only four indteffive bacterial strains
were appliedE. coliWP2 orS. typhimuriunTA102 for specific damages
like oxidising mechanisms not included).

Efficacy of S9 mix only tested with 2-aminoanthnagéom the today’s
perspective a further mutagen is recommended).

GLP: When the study was performed, GLP was not cisopy.

Acceptability: The study is considered supplemsntar
(Dates of exp. work: 1985, July).

Materials and methods:

Beta-cyfluthrin (batch no.: 16002/84, purity 98.5 Was tested in concentrations up to 12500 pg/plate
(first experiment) or 8000 ug per plate (secondeerpent) by means of the direct plate incorporation
method. The stability was tested before the mutaggrexperiment. Bacterial cultures 8almonella
typhimuriumLT2 mutants TA98, TA100, TA1535 and TA 1537 werevgn up by established proce-
dures. The original strains were obtained from FBofice Ames (arrival at the Institute of Toxicojog
on 8" November 1982). The test material as well as tigitipe control substances were dissolved in
dimethylsulphoxide (DMSO) which was also used agatige control compound. Direct acting posi-
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tive control compounds were sodium azide (for TA8,530 pg/plate), nitrofurantoin (TA100,
0.2 yug/plate), 4-nitro-1,2-phenylene diamine (TAZ530 pg/plate and TA98, 0.5 pg/plate). 2-
aminoanthracene (all four strains, 3 pg/plate)estias positive control substance requiring metaboli
activation. The bacteria suspensions used forttiay/ glerived from 17-hour cultures (37 °C, 90 rpm)
in nutrient broth. In both trials, four plates @rain and dose were tested with and without méitabo
activation. For the activation experiment, S-9 mixs derived from adult male Sprague Dawley rats.
For enzyme induction, the animals received a singteaperitoneal injection of Aroclor 1254
(500 mg/kg bw dissolved in peanut oil). The livepsrnatant fluid was prepared and combined with
an appropriate cofactor solution according to distadd procedures. After an incubation period of
48 h at 37 °C, the colonies were counted.

Evaluation criteria: A reproducible dose-relatedr@ase in mutant counts for at least one strain is
considered positive. In addition, about doublertbgative control count should be reached.

Results and discussions:

Both trials did not reveal evidence of bacteriostaitivity in any of the four tester strains up to
12500 pg/plate.

In the first experiment using concentrations of 200, 500, 2500, and 12500 pg/plate, substance pre-
cipitation was observed at the top dose level. Thugant count was not assessable at this dosk leve
Up to the next lower dose of 2500 pg per platesignificant increase in mutant number was noted.

In the second trial (500-1000-2000-4000-8000 u¢gplaslight precipitation was apparent at the high-
est dose. However, counting of mutant colonies stdispossible. There was no increase in mutant
number at any of the dose levels neither in thegree nor in the absence of a metabolically aetivat
ing system (Table B.6.4-1, to Table B.6.4-4). Imtcast, positive control compounds gave the ex-
pected increase confirming the sensitivity of e system.

Table B.6.4-1: First trial - Without Metabolic Acti vation
S9 | Test substance Number of revertants [mean number of colonies per late £ SD]
Mix | concentration
[ug/plate] Base-pair substitution type Frameshift type
TA1535 TA100 TA1537 TA98

- 0 16+7 71+£16 10+4 14 +2
- 20 23+5 79+14 71 22+3
- 100 18+6 79+10 9+3 16 +£5
- 500 21+4 755 12+4 165
- 2500 20+7 89+8 7+3 14+4
- 12500 P* P P P
Pos. |Name Sodium azide Nitrofurantoin 4-Nitro-1,2-phemg diamine
g?smr Conc. [ug/plate] 10 0.2 10 05
-S9 FF;It;\t/(_:(?rtants per|1024 + 145 333+34 32+6 57 £11

*P: precipitation

Table B.6.4-2: First trial - With Metabolic Activation
S9 | Test substance Number of revertants [mean number of colonies per late + SD]
Mix | concentration . — .
[ug/plate] Base-pair substitution type Frameshift type
TA1535 TA100 TA1537 TA98
+ 0 42 +7 149 + 12 104 42 +11
+ 20 38x7 122 +4 11 +44 42 +7
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+ 100 35+11 120 £ 21 12 + 52+8

+ 500 33+8 123+ 14 10 + 44 + 8

+ 2500 37+1 121 +18 8+3 34+7

+ 12500 pP* P P

Pos. |Name 2-Aminoanthracen

S?Sntr Conc. [ug/plate]3

-S9 ;Z\t/eertants per|331+34 1631 + 80 71+6 390 + 28

*P: precipitation

Table B.6.4-3: Second trial - Without Metabolic Acivation
S9 | Test substance Number of revertants [mean number of colonies per late £ SD]
Mix | concentration
[ug/plate] Base-pair substitution type Frameshift type
TA1535 TA100 TA1537 TA98
- 0 20+3 88 +17 6+1 21+4
- 500 18+3 79 +17 62 177
- 1000 20+4 67 £ 12 74 16+£5
- 2000 21+4 72 +13 11+1 19+3
- 4000 19+5 70+ 10 9+2 13+4
- 8000 16 £+ 3 P* 71+14P 8x4P 15+£2
Pos. |Name Sodium azide Nitrofurantoin 4-Nitro-1,2-phemg diamine
gclasntr Conc. [ug/plate]10 0.2 10 0.5
-S9 FF)QIZ\'[/eertants per|517 +7 244 +5 57+9 52 +14

*P: precipitation

Table B.6.4-4: Second trial - With Metabolic Activadion
S9 | Test substance Number of revertants [mean number of colonies per late £ SD]
Mix | concentration
[ug/plate] Base-pair substitution type Frameshift type
TA1535 TA100 TA1537 TA98
+ 0 13+1 117 +8 13+4 214
+ 500 112 109 £12 9+3 22+3
+ 1000 13+£5 109+24 7+3 255
+ 2000 11+4 100 + 16 9+2 24 +£2
+ 4000 12+4 85+7 8+2 21+6
+ 8000 10 £ 3 P* 99+21P 5+2P 12+3P
Pos. |[Name 2-Aminoanthracen
gclasntr Conc. [ug/plate]3
-S9 FF)QIZ\'[/eertants per|223 + 46 2629 + 186 454 £ 51 1116 + 57

*P: precipitation
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Conclusion:

The Salmonella microsome test did not provide andjciation of beta-cyfluthrin exhibiting a muta-
genic effect on the tester strains used in asskesdabes of up to and including 8000 ug/plate.

Re-evaluation by the RMS (2015):

The study is now considered to be supplementarthdroriginal monograph of beta-cyfluthrin from
October 1996 (ASB2010-10436), the study was consito be acceptable. The reasons for the sup-
plementary status are deviations from the curreideiine listed below. It should be noted that the
materials and methods section as well as the seseittion were revised.

The study presented is generally in agreement @EBCD-Guideline no. 471 (adopted in May 26,
1983). As the guideline already existed when tlielystvas performed, it remains unclear, why the
study is not referred to this guideline.

Under the conditions of the study and based orinfleemation given in the report, no mutagenic ef-
fect of the test compound was observed in all tebtcterial strains with/without S9 mix up to the
highest achievable concentration (no or only sligfecipitation). Neither dose-dependent duplication
of revertants/plate nor biologically relevant irase in revertants/plate (in comparison to the megat
control) occurred. However, positive controls shdwstrong increases in the number of re-
vertants/plate.

From the today’s perspective, the test performammeld not be sufficient to draw a final conclusion
concerning mutagenicity. The current OECD-Guidelidely 2F, 1997) requires the application of
five instead of four bacterial strains. Due to fireling that the standar®. typhimuriumstrains
TA1535, TA1537, TA98, TA100 as well as TA97 and T/&9may not detect all mutagens (e.g. oxi-
dising or cross-linking substanceg), coli WP2 orS. typhimuriuniTA102 should be additionally in-
cluded in the test protocol. Furthermore, the afficof S9 mix should not be solely tested with 2-
aminoanthracen, but also with another mutagen bpinge to metabolic activation by microsomal
enzymes (e.g. benzpyrene). The guideline also demands the listingistorical negative and posi-
tive controls in the test report for reproducilyiltonfirmation.

The applicant disagreed with the acceptabilityustgsupplemental). To their opinion the two devia-
tions listed by the RMS are not critical enougawe an impact on the outcome of the study.
However, due to the deviations listed above, thdysts considered supplementary by the RMS. It is
noted that this decision has no impact on the dveoaclusion that beta-cyfluthrin has no genotoxic
potential.

Studies submitted with the dossier for the Renewalssessment Report:

Data point: KCA5.4.1/04

Report: Herbold, B. 2008, ASB2014-7875
Beta-cyfluthrin - [Project: FCR 4545 (AE 1430672)]
Salmonella/Microsome Test Plate Incorporation arginéubation Meth-
od - TXFRLOO2.
Report No: AT04856 (September 22, 2008), M-308394L0Bayer
HealthCare AG, PH-R&D Toxicology, Wuppertal, German

Guideline(s): The test was carried out in compleawith the demands of OECD-
Guideline no. 471 (1997).

Deviations: Efficacy of S9 mix only tested with xmoanthracen (from the today’s
perspective a further mutagen is necessary) (re@mded in OECD TG
1997).

Assignments for bacteriotoxic and mutagenic effectbe tables confus-
ing (or even false).
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GLP: The test followed the OECD principles of Glde¢laration of testing
facility).
Acceptability: The study is considered supplemsntar

(dates of exp. work: July 2008 — August 2008).

Materials and methods:

Beta-cyfluthrin (Lot/Batch no.: RD/Reg05-B-34-1621S purity 98.6 %) was initially investigated
using the Salmonella/microsome plate incorporatiést for point mutagenic effects in doses of up to
and including 5000 ug/plate on fivdalmonella typhimuriunstrains (TA1535, TA100, TA1537,
TA98, and TA102). Original strains were obtaineahirProf. Bruce Ames and arrived at Toxicology,
Bayer HealthCare AG, on August 15, 1997. The bacwrspensions used for the study derived from
17-hour cultures (37 °C, 90 rpm) in nutrient brofthe independent repeat was performed as pre-
incubation with doses of up to and including 32@0tybe.

The stability of the test item in the vehicle (6-280 mg/mL) was analytically verified for up to B5

The S9 mix was made from the livers of at leastasiMlt male Sprague Dawley rats. For enzyme in-
duction, the animals received a single intrapeétdrinjection of Aroclor 1254, dissolved in corm, oi
at a dose of 500 mg/kg bw, five days prior to $eei

The amount of solvent for the test substance anthécontrols was 0.1 mL/plate.

The results of the first experiment were consideagdh pre-test for toxicity. Doses of repeats were
chosen on the basis of the results obtained ifilfteexperiment.

The independent repeat was performed as pre-inounbiat a water bath at 37 °C for 20 minutes. At
the end of the pre-incubation period 2 mL of molsarft agar were added to the tubes, the content
mixed and plated; three plates were used for eman sand dose. An equal number of plates, filled
with the solvent minus the test substance, conbitise negative control. Each positive control also
contained three plates per strain. The tests werf@nmed both with and without S9 mix. The count
was made after the plates had been incubated forad 87 °C.

The following doses of beta-cyfluthrin were evaaditin the first test: 16, 50, 158, 500, 1581,
5000 pg/plate (plate incorporation). Due to thessarice's toxicity, doses up to 3200 ug per tube, (10
200, 400, 800, 1800, 1600, 3200 ug/tube) were chimsehe repeat tests (pre-incubation).

The following doses were used for the positive st

Table B.6.4-5: Dosing schedule
Positive control Concentrations [ug/plate] Vehicle Remarks

Sodium azide 10, 20 DMSO TA1535, -S9
Nitrofurantoin 0.2,04 DMSO TA100, -S9
4-Nitro-1,2-phenylene 10, 20 DMSO TA1537, -S9
diamine
4-Nitro-1,2-phenylene 0.5, 1 DMSO TA98, -S9
diamine
Mitomycin C 0.2,0.4 Water TA102, plate incorpooatj -S9
Cumene hydroperoxide 50, 75 DMSO TA102, pre-incoipatS9
2-Aminoanthracene 3,6 DMSO All strains, +S9

Acceptance criteria:

The following criteria determined the acceptancarofissay:

The negative controls had to be within the expectede, as defined by published data (e.g. Maron
and Ames, 1983) and/ or the laboratory’s own histébdata.

The positive controls had to show sufficient effeets defined by the laboratory’s experience.

Titer determinations had to demonstrate sufficiedterial density in the suspension.

Assessment Criteria:



beta-cyfluthrin - 105 - 07.03.2017
Volume 3 — B.6 Toxicology and metabolism data

A reproducible and dose-related increase in mutanhts of at least one strain is considered to be a
positive result. For TA1535, TA100 and TA98 thignease should be about twice that of negative

controls, whereas for TA1537, at least a threeiiodtease should be reached. For TA102 an increase
of about 100 mutants should be reached. Otherttiegesult is evaluated as negative.

Results and discussions:

Substance precipitation occurred at the dose 1§8dlate and above.

None of the five strains concerned showed in théepghcorporation test a dose-related and biolbgica

ly relevant increase in mutant counts over thosth@megative controls. This was applied both & th

tests with and without S9 mix (Table B.6.4-6 and€aB.6.4-8) up to the highest achievable concen-
tration (without precipitation, without bacteriofoxeffect) and was confirmed by the results of the
pre-incubation trials (Table B.6.4-7 and Table 8-8).

The positive controls sodium azide, nitrofurantalmitro-1,2-phenylene diamine, mitomycin C, cu-

mene hydroperoxide and 2-aminoanthracene had aenhanlitagenic effect, as was seen by a biologi-
cally relevant increase in mutant colonies comp#odtie corresponding negative controls.

Therefore, beta-cyfluthrin was considered to be-moagenic without and with S9 mix in the plate

incorporation as well as in the pre-incubation rfiodiion of the Salmonella/microsome test.

Table B.6.4-6: Plate incorporation method - WithoutMetabolic Activation
S9 Mix | Test substance Number of revertants [mean number of colonies per late + SD]
concentration - — -
[ug/plate] | Base-pair substitution type Frameshift type
TA1535 TA100 TA102 TA98 TA1537
- 0 13+£3 111 +14 1839 16 £ 5 6+1
- 16 106 106 +9 169 +5 16 £ 5 6+2
- 50 11+5 129 +12 151 +18 17 +£3 5+1
- 158 72 117 + 12 204 £190 23+14 6+2
- 500 137 88+8 150 +8 13+ 6 6+2
- 1581 12+2 P1115+9 Pl 1267 | P 14+1 P 4+1 P
- 5000 0+0 P| 00 P 00 P 00 P 0+0 p
Pos. Name Sodium azidg NitrofurantojiMitomycin C 4-Nitro-1,2-phenylene diamine
?gg‘”o's Conc. 10 |20 |02 [04 |02 | 04 | 05| 1 10 | 20
[Lg/plate]
Revertants per|790 + (992 + |438 + |687 + 951 + |1147 + |133+ (284 % |74+8|161 *
plate 94 48 55 38 86 89 15 22 11

*P: precipitation

Table B.6.4-7: Pre-incubation method — Without Metéaolic activation
S9 Mix | Test substance Number of revertants [mean number of colonies per late £ SD]
concentration . — -
[ug/plate] | Base-pair substitution type Frameshift type
TA1535 TA100 TA102 TA98 TA1537

- 0 8+3 1402 213 + 14+4 71
20

- 100 101 141 + 1( 201 + 14+6 72
28

- 200 12+2 128+9 161 + 17+1 8+3
11
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- 400 10+2 121 +17 175 + 13+4 9+4
15
- 800 7+3 55+3 148 + 14+2 7+3
15
- 1600 5+2 P*| 47 +7 P| 125+|P 11+3 | P 5+2 P
17
- 3200 0+0 P 0+0 P| 0%0 P 0+0 P 0+0 P
Pos Name Sodium azide Nitrofurantoin Cumene 4-Nitro-1,2-phenylene diamine
controls hydroperoxide
-S9 Conc. [pg/tube] 10 20 02 | 04 | 50 75 05| 1 10 20
Revertants per | 775+ |897 + |557 + {983 + [513+ |599+ |166 + [335+ 129+ |264 +
plate 30 65 23 30 46 42 18 36 17 7
*P: precipitation
Table B.6.4-8: Plate incorporation method — With Méabolic activation
S9 Mix | Test substance Number of revertants [mean number of colonies per late £ SD]
concentration . — :
[ug/plate] |Base-pair substitution type Frameshift type
TA1535 TA100 TA102 TA98 TA1537
+ 0 9+3 158 + 13 221 + 36+9 10+1
58
+ 16 7+2 139 + 36 188 + 27 +4 7+1
33
+ 50 8+2 170+ 7 178 + 29+4 5+3
17
+ 158 8+2 155 + 20 204 + 31+9 4+2
17
+ 500 7+2 152 +3 147 + 23+4 7+2
47
+ 1581 8+1 P*| 110+18 P| 113 |P 11+4 | P 61 P
23
+ 5000 0+0 P 0+0 P| 0+0 P 0+0 P 0+0 R
Pos Name 2-Aminoanthracene
controls e, 3 6 |3 |6 |3 6 3 6 |3 | 6
+S9
[ng/plate]
Revertants per{103+1 |65+0|1767 [1593 |768 + |2100 |1352 |1628 [156+ |59 +2
plate 1 +366 |+215(129 ([+321 (+134 |+196 |12 5

*P: precipitation
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Table B.6.4-9: Pre-incubation method - With Metabdk Activation
S9 Mix | Test substance Number of revertants [mean number of colonies per late + SD]
concentration - — -
[ug/plate] Base-pair substitution type Frameshift type
TA1535 TA100 TA102 TA98 TA1537
+ 0 8+1 177 + 18 269 + 27+4 9+2
33
+ 100 8+2 187 + 15 284 + 23+5 9+1
32
+ 200 9+5 196 + 16 301 + 24+ 4 71
28
+ 400 9+2 195 + 2§ 255 + 24 +3 6+2
18
+ 800 7+3 119 + 17 156 + 20£2 8+1
12
+ 1600 4+2 P*| 54+10| P| 122%(7 P 16+4 P 6+2P
+ 3200 00 P | 0x0 P| 00 P 0+0 P 0+0 H
Pos Name 2-Aminoanthracene
i%rgm's Conc. [ugiplate]| 3 | 6 3 | 6 3 |6 | 3] 6 | 3] 6
Revertants per |84+ |47+ |2544 |2172 |899 + |2078 |951 + |1515 |306 + |57 +
plate 16 17 +124 |+£145 |90 +175 |17 +169 |24 37

*P: precipitation

Conclusion:

The presented mutagenicity tests based on OECDetugdno. 471 (adopted July211997) are con-
sidered supplementary.

Under the conditions of the study and based orintloeemation given in the report, the test compound
did not show mutagenic potency in all five straiested. After performing the plate incorporation an
preincubation test with/without S9 mix no dose-defsnt or biologically relevant increases in the
number of revertants/plate in comparison to theatieg controls were observed up to the highest
achievable concentration.

However, strong increase in the number of revestplate was observed in the positive controls.
Apart from that, the presentation of mean valustesd of medians for the historical data wouldlfaci
itate the comparison of the data. Furthermore, dfficacy of S9 mix was only tested with 2-
aminoanthracen even though a second mutagen beimg po metabolic activation by microsomal
enzymes (e.g. benzjpyrene) should be also tested according to theentitest guideline.

At the end of the report tables with the raw daa@esented. The data are assessed inconsidently
the described results regarding mutagenicity otdsadtoxicity (maybe writing errors).

As the limiting factor for the dose range in thetagenicity tests is the precipitation of the tegt-s
stance (which seems to take place at similar dogs Where toxicity seems to be apparent), the out-
come of the study is rather not affected.

The applicant disagreed with the acceptabilityustgsupplemental). To their opinion the two devia-
tions listed by the RMS are not critical enougthéwe an impact on the outcome of the study. Howev-
er, due to the deviations listed above, the stadyonsidered supplementary by the RMS. It is noted
that this decision has no impact on the overalchgion that beta-cyfluthrin has no genotoxic peten

tial.
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B.6.4.1.2 Gene mutation test (HGPRT assay on chinese hamstavary cells)

Studies evaluated in the original monograph of betayfluthrin by the RMS in October, 1996
(ASB2010-10436):

Data point: KCA 5.4.1/02

Report: Lehn, H. 1988, TOX9550280
Mutagenicity study for the detection of inducedifard mutations in the
CHO-HGPRT assain vitro.
Report no. 16835 (June 27, 1988), Study no. T 8825Bayer AG, Insti-
tute for Toxicology, Wuppertal, Germany

Guideline(s): The study met the criteria of OECDid&line N0.476 (1984).

Deviations: More than one dose above precipitatibeervation applied (deviation
from recommendation in OECD TG 1984).
Single data€.g.colony number for the calculation of the “survital
treatment”) are missing (deviation from recommeiutteiin OECD TG
1984).
Deviation from current guideline (OECD TG 1997) lfolisted if rele-
vant for acceptability decision):

None.
GLP: When the study was performed, GLP was not cisopy.
Acceptability: The study is acceptable.

(Dates of exp. work: June - October 1987).

Materials and methods:

The frequency of mutations at the hypoxanthine-nexphosphoribosyl-transferase (HGPRT) locus
of chinese hamster ovary (CHO) cells exposed ta-bgfiuthrin (batch no.: 16001/85, purity: 99.6 %)
in the presence and absence of metabolic activéyo8-9 mix (supplied by Litton Bionetics, Ltd.,
source: male Sprague Dawley rats induced by AraotR®&4) was examined. The stability of the test
compound in the vehicle (DMSO) was tested befordopming the experiment (0.5-50 mg/mL). To
prevent impact of DMSO on cell growth or viabilithe final concentration of the vehicle in the me-
dium was<l % (v/v). The CHO-K1-BH subclone was used in the study, kind gift from Br.W.
Hsie, Oak Ridge National Laboratory, Oak Ridge,ressee. The cultures were periodically tested for
karyotype stability and absence of contaminatiothwnycoplasma. During the whole experiment
cells were maintained in hypoxanthin-free Man's Fi2dium (Biochrom KG or Gibco). It was sup-
plemented with_-glutamine, penicillin, streptomycin and heat-imeated foetal calf serum.

CHO cells (monolayer) were exposed to the test caumg for 5h at dosages from 20 up to
100 pg/mL medium. These dose levels were estallisheéhe basis of a preliminary cytotoxicity test.
Untreated cells served as negative control. A sulgentrol was also included in this study. Ethylme
thanesulphonate (EMS, 1200 pg/mL) as direct actingagen and dimethylbenzanthracene (DMBA,
20 pg/mL, applied in the presence of S-9 mix) se@® positive control substances. Testing was car-
ried out in two separate experiments. In bothdrialo cultures were used per dose level.

Thereafter, cells were washed with PBS, trypsinesedl replated in culture medium for determination
of (1) survival to treatment and (2) cloning eféiocy as well as for (3) counting the 6-thioguanine
resistant colonies after exposure to 6-thioguanine.

Evaluation criteria: An assay is considered posiiiva dose dependent and reproducible increase in
mutant frequency was observed for at least threglor when such a reproducible increase was
counted in a single dose near the highest condiemtrizsted. A mutagenic response should be &t leas
twice that of the negative controls. The test teswluld be considered suspicious if a significamt i
crease in mutant frequency was noted in one or aases but lacking any dose relation.
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Results and discussions:

In a preliminary test, no evidence of cytotoxioigs noted up to the highest tested concentratibns o
40 pg/mL (with S-9 mix) or 100 pug/mL (without S-9xn However, precipitation of the test article
was occurring at concentrations above 40 pg/mL eNbeless, the test was conducted with and with-
out S-9 mix at the same dose levels ranging froto200 pug/mL.

No significant cytotoxic effects were observed aftéreatment with the test substance as there
was no decrease in relative survival and populatiogrowth (Table B.6.4-10, to

Table B.6.4-13).

There was no dose related increase in the numbeotints in the beta-cyfluthrin treated cell cudgur
neither in the presence nor in the absence of 9 m

Isolated findings of a statistically significantiease in mutation frequency over the concurreht-ve
cle control were noted at 40 and 50 pg/mL in thet fion-activation trial and at 20 pug/mL following
activation. However, these results were noted i@ culture only. They were not confirmed in the
second experiment. Therefore, these findings wensidered spurious. The positive control substanc-
es gave the expected marked increase in mutatien ra

Table B.6.4-10: Results trial 1 — Without S9 mix
Substance| Concentra- Survival to treatment Relative Absolute Mutant
tested | tion [ug/ml] Mean colony | Percent population | c_Ioning frequency
number + SD |vehicle growth efficiency + SD|  [* 10
control@ [% of control] ® (%] ©
Negative |- g - 9 - -
controf - 139.8 67.5+5 1.9
Vehicle - 190 + 10 100 100.0 69.0+3 3.6
control 100.0 765+1 25
EMS 1200 9 - 11.4 1252 390.0**
1200 20.6 13.0x0 500.0**
Test 20 151 +5 79.5 63.3 58.5+6 3.2
substance [, 159.9 68.0+5 4.6
25 155+21 81.6 143.9 59.7£10 2.1
25 226.2 5406 5.8
40 179 + 22 94.2 109.4 58.0zx1 6.5
40 102.0 61.5+£13 24.4%*
50 171+ 14 90.0 66.6 6258 5.0
50 65.2 63.0 £ 27 64.5%*
80 154 + 214 81.1 91.4 55519 5.6
80 66.5 6255 4.0
90 orf - 178.1 51.0+7 2.5
90 251.9 61.0+£5 4.1
100 142 + 91 74.6 58.2 5107 2.5
100 60.1 61.0+£5 4.1

a Relative survival [%]
= (average no. of colonies per treated culturetgeno. of colonies per vehicle control dish) ©:1200 cells/dish
seeded

b Relative population growth [%]
= (treated culture population increase over thgression period/vehicle control population increaser the
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expression period)*100
¢ Absolute cloning efficiency [%]; 200 cells/diskeded
= (average no. of viable colonies per dish/20@0%1200 cells/dish were seeded for cloning efficien
d mutant frequency [£Clonable cells]
= total mutant clones/(no. of dishes * 0.002 *albte cloning efficiency); 2*19cells/dish were seeded for mutant
selection, 8 dishes were used for each concentratio
e negative control: culture medium
f vehicle control: culture medium with 1 % (or [psehicle
9 no evaluatuion possible as at least one disHaesaslue to contamination
h precipitation of the test substance
**  significant increase, p < 0.01
* significant increase, p < 0.05

Table B.6.4-11: Results trial 2 — Without S9 mix
Substance (_Zoncentra- Survival to treatment Relative Absolute Mutant
tested | tion [ug/ml] Mean colony | Percent vehicle gf:vstﬁg/fg f _ c_Ioning fre*que_zzy
number + SD |control? control]® eff'C'e[on/o‘j{i SD| [*107
Negative |- 9 - 102.4 73.0+£4 0.9
controf I~ 95.7 82.8+7 45
Vehicle - ¢ - 100.0 7554 5.8
control I~ 100.0 69.0 +4 45
EMS 1200 9 - 20.9 243 %4 622.1*
1200 17.1 347+8 443.1**
Test 20 g - 97.3 69.8+7 8.1
substance [, 82.7 81.5+8 0.8
25 9 - 69.0 82.3x2 0.8
25 60.6 90.5 £ - 0.7
30 g - 89.0 76.3+5 4.9
30 71.1 6581 5.7
35 9 - 105.1 7434 5.9
35 110.7 65.0+3 10.0
40 g - 90.5 83.2+3 4.5
40 85.4 62.3+8 4.0
50 9rf - 71.3 9235 0.7
50 97.9 68.8+4 4.5
100 of - 65.5 93.2+7 1.3
100 58.2 101.0+6 3.1
For explanation of footnotes see Table B.6.4-10.
Table B.6.4-12: Results trial 1 — With S9 mix
Substance (_Zoncentra- Survival to treatment Relative Absolute Mutant
tested | ton lug/ml] Mean colony |Percent vehicle gfgv'iv’t‘;ﬁﬁi/fgf _ c_Ioning fre*que_rgzy
number + SD | control? control]® eff|C|e[0n/0?£ +SD| [*107]
Negative |- 129 +3 73.7 113.0 81.7+8 4.6
controf I~ 100.0 80.0£6 3.1
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Vehicle - 175 £ 23 100.0 100.0 90.2+t7 6.2
controf I~ 100.0 83.0+ 8 6.0
DMBA 20 168 + 27 96.0 63.2 69.0+4 41.7**
20 86.3 67.5+3 52.8**
Test 20 188 + 23 107.1 88.1 82.8+11 9.1
substance [, 109.2 84.3+ 13 5.2
25 143 +6 81.7 103.3 86.2+13 5.8
25 99.9 76.8+7 9.0
30 140 £ 2 80.1 70.0 79.8+t5 4.7
30 89.4 76.8+6 4.9
35 146 + 7 83.2 94.9 92.3+3 8.8
35 85.2 7851 12.7
40 124 + 4 70.5 91.8 87.3+£8 7.9
40 100.1 85.0x4 14.0
50 140+ 8 80.0 90.9 93.8+6 1.3
50 88.1 76.7 £ 10 8.1
100 153 +86 87.7 124.4 79.0+£12 8.7
100 110.6 70.2+9 8.0
For explanation of footnotes see Table B.6.4-10.
Table B.6.4-13: Results trial 2 — With S9 mix
Substance Qoncentra— Survival to treatment Relative Absolute Mutant
tested | tion lng/ml] Mean colony |Percent vehicle gf:\,stlﬁg/fgf _ c_Ioning fre*que_nzy
number + SD |control2 control]® eff'C'e[onA)‘j{ +SD| [*109]
Negative |- 194 + 15 101.0 103.6 63.0£4 30.6
controf - 67.6 76.2+6 35.6
Vehicle - 192 +13 100.0 100.0 7835 30.9
control I 100.0 69.8 % 6 28.7
DMBA 20 92 +12 48.1 60.0 75.8+3 163.3**
20 39.5 64.2 £13 211.3*
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Test 20 157 + 19 81.6 79.0 745+ 1 38.9

substance [, 62.1 64.3 + 10 62.2%
25 175+ 7 91.3 91.2 62.0+7 36.3
25 57.3 79.8+6 36.8
30 177 +7 92.4 88.1 86.5 + 3 31.2
30 77.7 67.8+ 4 34.8
35 101 + 13 99.7 1116 66.8 + 1 38.7
35 64.3 77.8+7 38.6
40 167 +7 87.0 82.3 66.8 + 5 32.9
40 69.1 64.2+7 32.1
50 179+20  |93.1 113.1 61.7+9 405
50 73.1 70.5+ 2 375
100 146+ 9 75.9 93.7 62.7+3 36.5
100 81.3 66.2 + 12 41.6

For explanation of footnotes see Table B.6.4-10.

Conclusion:

Beta-cyfluthrin was found negative in the HGPRTagssm CHO cells under the test conditions cho-
sen.

Re-evaluation by the RMS (2015):

The study is still considered to be acceptablghdiuld be noted that the materials and method®eect
as well as the results section were revised.

The study is in compliance with the OECD-Guidelim® 476 (adopted April'4 1984). It remains
unclear why this guideline (which already existedhe date of experimental work) was not men-
tioned in the study report.

Under the conditions of the study and based orintloeemation given in the report, the test compound
generally did not induce a statistically signifitancrease in the frequency of mutant colonies
(with/without S9 mix) in comparison to the negatiwe vehicle control. Statistically significant in-
creases in mutation frequency were only observeldrae single cases. However, these findings were
not confirmed in the second experiment and undedielose-response relationship. The data of the
positive controls were in agreement with the histrdata presented in the report.

The highest dose for the HPRT test was chosen péidorming a preliminary test. No cytotoxicity
was observed up to the highest concentration kaittdlst substance precipitated at concentrations
above 40 pg/mL. In contrast to this, the study redoes not include a rationale for extending the
dose range up to a top dose of 100 pg/mL. Singie @ag. colony number for the calculation of the
“survival to treatment”) are missing in the report.
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B.6.4.1.3 Chromosomal aberration assay (cytogenetic study dmman lymphocytes)

Studies evaluated in the original monograph of betayfluthrin by the RMS in October, 1996
(ASB2010-10436):

Data point: KCA5.4.1/01

Report: Herbold, B. A. 1988, TOX9550281
FCR 4545 -n vitro cytogenetic study with human lymphocytes for the
detection of induced clastogenic effects.
Report No.: 17116 (June 6, 1988), Study No. T 5@Z7Bayer AG, In-
stitute for Toxicology, Wuppertal, Germany

Guideline(s): The test procedure complied to atgertent to OECD-Guideline No.
473 (1983).
Deviations: Dose selection for the study not ireagnent with cytotoxicity and pre-

cipitation (deviation from recommendation in OECDB T983).

Only one sampling and preparation time (deviatiomfrecommendation
in OECD TG 1983).

Test substance not diluted in growth medium (dexiafrom recommen-
dation in OECD TG 1983).

Lack of documentatiore(g.CO; content) (deviation from recommenda-
tion in OECD TG 1983).

Deviation from recommendation in current guide{@&ECD TG 2014)
(only listed if relevant for acceptability decisjon

Only 200 instead of at least 300 metaphases p&eotration and control
scored.

Exposure time with S9 mix is too short.

GLP: When the study was performed, GLP was not cisopy.

Acceptability: The study is not acceptable.
(Dates of exp. work: February - April 1988).

Materials and methods:

Human lymphocytes were obtained from the bloodwaf healthy donors (one male and one female).
The culture preparation was according to the metifiddoorhhead et al. (1960). Briefly, blood sam-
ples were mixed with the anticoagulant Liquemirb(@L per 10 mL blood). Each 2 mL were drawn
up into syringes and kept inverted for blood cetlimentation. The transparent layer down to 0.6 mL
was discarded and the remainder (and 0.2 mL ofdif@wving) layer(s) was added to a culture flask
containing a volume of 9 mL chromosome medium B¢Bed, with phytohaemagglutinin for mitosis
stimulation). The incubation temperature was 37 °C.

The lymphocytes were exposed to single doses afddiuthrin (batch no.: 16001/85, purity: 98.8 %)
in concentrations of 0-500-1000-5000 pg/mL. Twaungs per dose and donor were treated each in
the presence and absence of metabolically acty&i@ mix. However, only one of both was used for
chromosome evaluation the other serving as a spheetreatment levels were chosen based on a pilot
study with dosages ranging from 50 to 5000 pg/mL.

The test compound was dissolved in DMSO which alas used as negative (solvent) control in this
experiment. A stability check in the solvent wasf@ened before the experiment. Cyclophosphamide
was applied as positive control in the activatieattin a concentration of 15 pug/mL. Mitomycin C
served as direct acting mutagen in the absenceQMmi at a treatment level of 0.15 pg/mL. Both
controls were dissolved in Hank’s salt solution.

The S-9 mix for metabolic activation was derivednfrthe livers of at least six adult male Sprague-
Dawley rats injected once intraperitoneally witho8lor 1254 dissolved in corn oil at a dosage of
500 mg/kg bw 5 days prior to sacrifice (Ames et 8075). After sacrifice of the animals the livers
were taken and kept at 4 °C. After washing wittbOMLKCI solution, livers were homogenised in the
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same solution. The supernatant was obtained adterifugation (4°C, 9000 g, 10 min). The prepara-
tion of the S9 mix was in agreement with the pudilan of Ames et al. (1973). In short, the liver su
pernatant fluid was combined with an appropriatactor solution.

After cultivation of the cells for 48 h in the madi, the test material/positive and negative costrol
were added in portions of 0.1 mL (volume of tesirtsolution was filled up with Hank’s salt solution

if quantities did not reach 0.1 mL). Furthermorgd, L S9- (for metabolic activation) mix or 0.1 mL
of Hank’s salt solution (test group without metabaictivation) was transferred to the cultures. The
total volume of the cultures amounted to 10 mL. &tpe times were 2.5 h with S-9 mix and 24 h
without S-9 mix. Cells under activation conditionsre allowed to recover for 21.5 h until prepara-
tion. 3 h prior to harvest, colcemid (0.4 pg/mL)swaadded to arrest the cells in a metaphase-likge sta
of mitosis. All cell cultures were harvested 72dfidwing inoculation. Approximately two to three
slides were prepared from each culture. After pratpen of stained slides, the mitotic index was de-
termined by counting 1000 cells per culture inahgdspare cultures. Approximately 100 metaphases
per culture were examined for chromosomal abnotiesliThe clastogenic potential was evaluated by
calculating the lesion/cell ratio and the perceesagf aberrant cells including and excluding chromo
some gaps. A light microscope (1000 x magnificgtioansisting of planapochromatic lenses was
applied. Numerical aberration frequency was alsonded.

Evaluation criteria: The test is considered positivthere is a dose-dependent and statisticaliyifsi

cant increase in the chromosome aberration ratetbeenegative control. A dose-dependent increase
lacking statistical significance or a significanéievated aberration frequency which is not comeent
tion-related would be assessed equivocal. The &wep of the test was guaranteed if both the posi-
tive and negative control led to results within thage of historical control ranges.

Results and discussions:

Table B.6.4-14: Mitotic index in human lymphocytes

Treatment groups | Concen-| +/- S-9 | Nuclei evaluated| Absolute number off Mitoses in % of

tration in mix mitoses negative control
ug/mL;

DMSO 0 - 4000 155 100

Beta-cyfluthrin 500 - 4000 104** 67.1

Beta-cyfluthrin 1000 - 4000 70** 45.2

Beta-cyfluthrin 5000 - 4000 128* 82.6

Mitomycin C 0.15 - 4000 174 112.3

DMSO 0 + 4000 204 100

Beta-cyfluthrin 500 + 4000 105** 51.5

Beta-cyfluthrin 1000 + 4000 93** 45.6

Beta-cyfluthrin 5000 + 4000 131** 64.2

Cyclophosphamide| 15 + 4000 165* 80.9

*=p <0.05; * = p <0.01.

Mitotic index: In all beta-cyfluthrin treated cutes (with and without S-9 mix), the mitosis rateswa
reduced. In contrast to the statement of the saudiior, this decrease was not dose-related (Table
B.6.4-14). In addition, precipitation of the tesaterial in the culture medium was noted at 1000 and
5000 pg/mL. There was no reduction in the mitoaie rafter treatment with mitomycin ¢ whereas
cyclophosphamide led to slight reduction.

Chromosome aberrations: There was no statistisajlyificant increase in frequencies of structural o
numerical chromosomal aberrations (aberrationsudich or excluding gaps, metaphases with ex-
changes) in any of the cell cultures treated witlaond with S-9 mix (Table B.6.4-15 and a 200 meta-
phases were evaluated, ¥®.05, ** p< 0.01.
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Table B.6.4-16). Treatment with both positive cohBubstances gave the expected clear genotoxic
responses which were statistically significant.

Table B.6.4-15: Results of cytogenetic study — Witlut S9 mix
Dose [ug/ml] | Metaphases with aberrations| Metaphases with exchanges Polyploid cells in 400
incl. (excl.) gaps evaluated metaphases
number % Number % number %
0 7(2) 3.5(0.5) 4 1.0
500 8(2) 4.0 (1.0) 2 0.5
1000 12 (3) 6.0 (1.5) 2 0.5
5000 4 (0) 2.0 (0) 2 0.5
Cyclophosphamide
0.15 66** (35)** 33.0 (17.5) 4 2.0 1 0.3
@200 metaphases were evaluated <@05, ** p< 0.01.
Table B.6.4-16: Results of cytogenetic study — Wit89 mix
Dose [ug/ml] | Metaphases with aberrations Metaphases with exchanges Polyploid cells in 400
incl. (excl.) gaps evaluated metaphases
number % Number % number %
0 13 (9) 6.5 (4.5) 0 0
500 11 (4) 5.5 (2.0) 0 0
1000 12 (3) 6.0 (1.5) 0 0
5000 10 (5) 5.0 (2.5) 0 0
Mitomycin ¢
0.15 80** (51)* |40.0 (25.5) 20** 10 0 0

@200 metaphases were evaluated <@05, ** p< 0.01.

Conclusion:

Beta-cyfluthrin was found to be devoid of clastdgeguotential in this study.

Re-evaluation by the RMS (2015):

The study is now considered to be not acceptabléhd original monograph of beta-cyfluthrin from
October, 1996 _(ASB2010-104B¢he study was considered to be acceptable. Howduerto devia-
tions from the current test guideline listed belbw study is now considered to be no longer aceepta
ble. It should be noted that the materials and ouslsection as well as the results and discussion s
tion were revised.

The cytogenetic study was similar to the OECD-Glingeno. 473 (adopted May 261983). It re-
mains unclear why the study was not based on thideline as it already existed at the date of exper
imental work.

A preliminary test was conducted in order to setbet concentrations for the study (50, 100, 500,
1000, 5000 pug/mL). According to the test guideline highest dose should be based on a 50 % sup-
pression of the mitotic activity. In case of pretpon, the substance should be tested up toirttie |

of solubility. In the preliminary test the mitoticdex was - in comparison with the negative control
only 48.5 % at a dose of 500 pg/mL (without S9 nainyl 41.4 % at a dose of 5000 pg/mL (with S9
mix). Precipitation of the test compound was obsdrat 1000 pg/mL. Nevertheless, the applicants
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chose a range of 500 to 5000 pg/mL for the maireexent (with/without S9 mix). This is neither in
agreement with the guideline adopted in 1983 ndh Wie current guideline (adopted in September
26", 2014). For this reason the study cannot be aedepurthermore, there are some other practical
deviations from the test guideline: (1) Only oneparation time instead of test compound addition to
cultures at various times following single harvaissingle treatment following multiple harvest tige
(2) only one sampling even though at least dumicatitures should be used for each experimental
point and (3) test substance not diluted in gromddium prior to treatment of cells. Moreover, there
is a lack of documentation (e.g. €€ncentration not given in the test conditions).

From the perspective of the current guideline daia required in the report is much larger (e.g.@fg
blood donors, methods used to determine pH, osityolahd precipitation, historical negative and
positive control data). Furthermore, at least 3@aphases per concentration and control should be
scored according to current requirements and thesexe time in the presence of S9 mix is too short.
Under the conditions of the study and based onrtftgmation given in the report, no clastogenic
potency of the test substance (with/without S9 maixgoncentration up to 5000 pg/ml was observed.
However, the mitotic index was reduced in all dgesups in comparison to the negative control. The
positive controls showed statistically significatdstogenic effects.

B.6.4.1.4 UDS test (primary rat hepatocytes)

Studies evaluated in the original monograph of betayfluthrin by the RMS in October, 1996
(ASB2010-10436):

Data point: KCA5.4.1/03

Report: Cifone, M. 1987, TOX9550278
Mutagenicity test on FCR 4545 technical in theprahary hepatocyte
unscheduled DNA synthesis assay.
Report no.: R 4184, HLA study no.: 9778-0-447 (Sapier 8, 1987),
Sponsor Study no.: T 9024869; Hazleton Laboratdkieserica, Kensing-

ton/MD, U.S.A.
Guideline(s): Testing procedure was in compliandd WECD-Guideline no. 482
(1986).
Deviations: Only mean values are reported.
GLP: When the study was performed, GLP was not cisopy.
Acceptability: The study is acceptable.

(Dates of exp. work: March - April, 1987).

Materials and methods:

Unscheduled DNA synthesis (UDS) following treatmeurith beta-cyfluthrin (batch no.: 16001/85,
purity: 99.5 %) was measuréd vitro in primary rat hepatocytes (adult male Fischer Bx4source:
Charles River Breeding Laboratories, incorporatadthod: perfusion of liver with collagenase solu-
tion). Monolayer cultures were kept at 37 °C inuanidified atmosphere containing 5 % £0

Williams’ Medium E (WME) (supplemented with foetabvine serum, L-glutamine, dexamethasone,
penicillin, streptomycin sulfate, gentamycin) wased to establish the cell cultures (after establish
ment dexamethasone and serum components were rénove

The test material was dissolved in growth mediunM®&Y supplemented with 1 % foetal bovine se-
rum) or, if it was incompletely soluble, in DMSO igh served as negative solvent control, too. The
positive control substance used in this experinexrs 2-acetyl aminofluorene (2-AAF) at a concentra-
tion of 0.1 pg/mL medium (4.48 x 1M).

The UDS test was initiated within 3 h after inodigda of culture dishes with approximately 0.5 ¥ 10
viable cells (in WME , dexamethasone and 5 % seroynjeplacing the culture medium with new
WME containing 1 % foetal bovine serum, 1 pCi/A:-thymidine and the test material at the desired
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concentration.

The cell cultures were exposed to the ingredientl®&to 19 h. Beta-cyfluthrin was tested at 15 dose
levels ranging from 0.025 pug/mL up to 1000 pg/minc® no signs of cytotoxicity were observed at
lower concentrations, the eight upper doses rangjiog 1.01 pg/mL to 1010 pg/mL (analytically
determined) were selected for analysis of nuclebelling and assessment of UDS (microscopically
investigation, approx. 1500 x magnification). Tdatmine the net nuclear grain count nuclear grains
were counted and background count was subtracted.

Five cultures were treated per dose level. Threth@ were used to prepare slides for autoradiog-
raphy whereas the others were incubated for fuBdo 24 h to estimate cell survival. The net aucl
ar grain count was determined for 150 randomlycsetecells per treatment level (50 on each of three
coded coverslips derived from the three culturbess.

Evaluation criteria: The test material was congdegictive in the UDS assay at concentrations caus-
ing:

(1) An increase in the mean net nuclear grain couat least six grains per nucleus after subwacti
of the concurrent negative control value, and/Qraf2 increase in the percent of nuclei having six o
more net grains to at least 10 % of the analys@dlption after subtraction of the concurrent negati
control value, and/or (3) the percent of nuclehwiiventy or more grains to reach or exceed 2 %hef t
analysed population.

Results and discussions:

A dose related increase in cytotoxicity was obsglinethis assay starting at 25.2 pg/mL and decreas-
ing the survival rate to about 50 % at the highdss$e tested. In addition, at the top dose of
1010 pg/ml, cells were obscured to precipitate. e\mv, no significant increase in nuclear grain ¢oun
or in the average percent number of nuclei withr Bore grains over the vehicle control was noted at
any of the dose levels assessed for UDS. No dgsendent effect was apparent. Therefore, no evalu-
ation criterion for a positive result was met (Teal.6.4-17). In contrast, the positive control sub-
stance induced a significant increase in all tlenegduation parameters. Therefore, all three evialuat
criteria for a positive outcome were met for 2-AAFhis indicates that the cell population is respon-
sive and the methodology is adequate for the deteof UDS.

Table B.6.4-17: UDS Assay in primary rat hepatocyte
Dose [ug/mi] uDS Average® % nuclei Average® % nuclei | Survival®(21h)
grains/nucleus with > 6 grains with > 20 grains [%0]
1010 0.67 0.7 0.0 50.0
252 0.38 0.0 0.0 66.0
101 0.80 0.0 0.0 74.2
50.3 0.78 0.0 0.0 82.2
25.2 0.75 0.0 0.0 84.4
5.03 1.04 3.3 0.0 96.5
2.52 0.83 2.0 0.0 95.9
1.01 0.92 0.7 0.0 96.5
Solvent control
(DMSO)
1% 0.57 1.3 0.0 100.0
Positive control
(2-AAF)
0.1 9.76 75.3 7.3 96.0

aUDS = Avergae of net nuclear grain counts on ik coverslips (150 total cells).
b Average values for triplicate coverslips.
¢ Survival = Number of viable cells per unit arelatige to solvent control (*100).
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Conclusion:
Beta-cyfluthrin is considered negative in this UDS-assay.

Re-evaluation by the RMS (2015):

The study is still considered to be acceptable. It should be noted that the materials and methods section
as well as the results section were revised.

The test was carried out in compliance with the demands of OECD-Guideline no. 482 (adopted Octo-
ber 23, 1986). It remains unclear why the study report did not refer to this OECD-Guideline (as the
guideline already existed at the date of experimental work).

Doses ranging from 1.01 pg/mL to 1010 pg/mL were tested. Only mean values were presented. Cyto-
toxic effects were indicated by the survival of cells (from 50 % after treatment with 1010 pg/mL test
item to 96.5 % after treatment with 5.03 or 1.01 pg/mL test item). Precipitation of the test material
was observed at 1010 pg/mL. Under the conditions of the study and based on the information given in
the report, the test compound did not lead to significant increase in UDS in primary rat hepatocytes in
comparison to the negative control. No dose-dependent response was apparent. However, treatment of
cells with the positive control led to expected increases in nuclear labelling.

B.6.4.2 In vivo studies in somatic cells
B.6.4.2.1 Mouse micronucleus test

Studies evaluated in the original monograph of beta-cyfluthrin by the RMS in October, 1996
(ASB2010-10436):

Data point: KCA 5.4 /03

Report: I 1988, TOX9550279
FCR 4545 - Micronucleus test on the mouse to evaluate for clastogenic
effects.

Report No.: 16557 (March 24, 1988), Study No. T 8027}

Guideline(s): The test was conducted in compliance with OECD-Guideline No. 474
(1983).
Deviations: None.

Deviation from recommendation in current guideline (OECD TG 2014)
(only listed if relevant for acceptability decision):

Only 1000 instead of 2000 (TG 1997) or 4000 (TG 2014) polychromated
erythrocytes per animal evaluated.

GLP: When the study was performed, GLP was not compulsory.

Acceptability: The study is considered supplementary.
(Dates of exp. work: September - October, 1987).

Materials and methods:

Four groups of five young adult male and five virgin female mice (strain: Bor:NMRI [SPF Han];
source | ) c-ch \vere administered beta-cyfluthrin (batch no. 16001/85,
purity: 99.6 %) as a single dose of 80 mg/kg bw by oral gavage. The doses applied were chosen after
performing a pilot test regarding mortality, in which male and female mice received orally different
doses of the test compound. The control groups consisted of five male and female mice, too. The test
substance was suspended in 0.5 % aqueous Cremophor emulsion. The stability of the test compound in
the vehicle was checked before performing the experiment. Cyclophosphamide dissolved in deionised
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water served as positive control compound and wa$ieal by the same route at a concentration of
20 mg/kg bw. The negative control animals receimedly 0.5 % aqueous cremophor emulsion. In all
groups, the administered volume was 10 mL/kg bw.

For testing of chromosomal aberrations by countmgronuclei in polychromatic cells, animals be-
longing to three treatment groups were sacrificedda 48 and 72 h following administration of the
test substance at a dose of 80 mg/kg bw. The famhp receiving a dose of 80 mg/kg bw beta-
cyfluthrin was designated as replacement groupitiP®sand negative control mice were killed after
24 h only.

The smears were prepared as published elsewhér8dlinid, The micronucleus test, Mutation Re-
search 1975, (2) Schmid, Der Mikrokerntest, Dewddebrschungsgemeinschaft, Mitteilung Ill, 1975).
Briefly, a viscous cell suspension of bone marroomt one intact femur of each animal was placed on
a slide, dried and stained. From these coded elhss 1000 polychromatic erythrocytes were count-
ed per animal using a light microscope (magnifawatibout 1000). The incidence of cells with micro-
nuclei was established. In addition, the ratio alfyphromatic and normochromatic erythrocytes (e.g.
in order to identify animals with pathological bomarrow depression that are excluded from the as-
sessment) and the number of normochromatic cetts micronuclei (e.g. in order to identify animals
subject to damage before conducting the test) vem@ded.

Evaluation criteria: A significant increase in thember of polychromatic erythrocytes with micronu-
clei in comparison to the negative control at ahthe test intervals may indicate a clastogeniepot
tial of the compound.

Results and discussions:

Following oral administration of 80 mg/kg bw betgftathrin, the treated mice exhibited signs of tox-
icity for up to 24 h (e.g. apathy, uncoordinatedvament, staggering gait and salivation). However,
mortalities did not occur.

The results are presented in Table B.6.4-18. Asethwere no gender-specific differences, males and
females were evaluated jointly.

Table B.6.4-18: Results of micronucleus test
Average no. of micronucleated cells per
1000 £ SD
Test condition (dosg Time point of killing |Average no. of Normochromatic | Polychromatic
in mg/kg bw) [h] normochromatic erythrocytes erythrocytes
erythrocytes per
1000 polychromatic
erythrocytes + SD
Negative control (-) | 24 863 £ 252 09111 1521
Test compound (80) 24 736 £ 284 14+15 1.1+1.0
Test compound (80) 48 789 + 269 1.2+09 14+11
Test compound (80) 72 747 £ 140 0.6+0.8 1.2+0.9
Positive control (20) 24 830 £ 289 09+1.4 15.5.4*
210000 polychromatic erythrocytes were evaluated.

*p<0.01.

The ratio of polychromatic and normochromatic emytlytes was not altered by treatment. There were
no statistically significant or biologically relemaincreases in the number of polychromatic erythro
cytes with micronuclei at any of the test intervals expected in this case, the incidence of normo-
chromatic cells with micronuclei was also not eteda The positive control substance cyclophospha-
mide gave a clear genotoxic response regardingnaihgber of micronucleated polychromatic cells.
Again, the quantitative ratio between polychromatid normochromatic cells was not altered.
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Conclusion:

The micronucleus test in mouse bone marrow didree¢al evidence of a clastogenic potential of
beta-cyfluthrin.

Re-evaluation by the RMS (2015):

The study is now considered to be supplementarthdroriginal monograph of beta-cyfluthrin from
October, 1996 (ASB2010-10436), the study was cemsitito be acceptable. The reasons for the sup-
plementary status are deviations from the curreideiine listed below. It should be noted that the
materials and methods section as well as the seseittion were revised.

The micronucleus test was performed in mice andifeed on clastogenic effects as toxicological
endpoint. The study met the criteria of OECD-Gliitelno. 474 (adopted May 261983). It is un-
clear why the study was not based on this guid€hset already existed at the date of experimental
work).

Under the conditions of the study and based olinfleemation given in the report, there was no stati
tically significant increase of micronucleated pdiyomatic erythrocytes at a dose level of 80 mg/kg
bw in comparison to negative control. However, tiienber of polychromatic erythrocytes with mi-
cronuclei strongly increased after treatment whith positive control.

The current guideline demands the evaluation ¢éadt 4000 polychromated erythrocytes per animal
instead of 1000 (guideline from 1983) or 2000 (glirce from 1997).

Furthermore, the data requirements are more extemsithe current guideline (e.mdividual body
weights at the start and end of the test, detéifsarl and water quality, historical positive anega-
tive control data).

The applicant disagreed with the acceptabilityustgsupplemental). To their opinion the two devia-
tions listed by the RMS are not critical enouglhé&ve an impact on the outcome of the study. Howev-
er, due to the deviations listed above, the stadyonsidered supplementary by the RMS. It is noted
tha this decision has no impact on the overall kmian that beta-cyfluthrin has no genotoxic poten-
tial.

B.6.4.3  Invivo studies in germ cells

No study was submitted since beta-cyfluthrin wagatige in allin vitro andin vivo assays.

B.6.4.4  Further studies
The following publication and position paper were gbmitted:

Publication (lla et al., 2008, ASB2014-7878 ) arwbipon paper (Bayer CropScience, ASB2014-
7879)

Data point: KCA 5.4.1/05

Publication lla et al, Mutation Research 656 (2008), 49-54:
Genotoxic potential of cyfluthrin, ASB2014-7878

Position paper
Wason S., Bayer CropScience, BP 153, 06903 Sopftipdlis Cedex,
France (2013), 1-14:
BES'’s position on the genotoxic potential of Cyfiuh, ASB2014-7879

Noticeable issues: a) Salmonella/microsome assay
Less sensitivity (only two tester straifis,coli WP2 orS. typhimurium
TA102 for specific damages like oxidising mecharssmot included).
No basis for dose selection presented (cytotoxamitgrecipitation).
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GLP:
Acceptability:

Type of values presented in the result table netifpd €.g.means,
medians, SD, SEM).

Not mentioned which solvent was used as negatiagao

No single data presented.

b) Chromosomal aberration/Sister chromatide excleang

Unclear why dose selection not based on precipitair cytotoxicity.
Metabolic activation (S9 mix) not taken into acco(from current guide-
line no. 473 only critical point if result witho®9 is considered nega-
tive).

It seems that only one culture per donor was inyated.

Meaning of (error)bars presented in publicationleac(e.g. means, me-
dians, SD, SEM).

Labelling “a” not specified in the representatiigufes.

Only slight increase of positive control after 48 h

Results could be manipulated due to cytotoxic efféespecially after
48 h).

It is unclear whether the percentage of cells withctural chromosomal
aberrations is presented in Fig. 1.

Dataset used for statistical analysis unclear.

No single data presented.

¢) In vitro micronucleus formation test

Unclear why dose selection not based on precipitair cytotoxicity.
Meaning of (error)bars presented in publicationleac(e.g. means, me-
dians, SD, SEM).

It seems that only one culture per donor was inyated.

Labelling “a” not specified in the representatiigufes.

Metabolic activation (S9 mix) not taken into acco(from current guide-
line no. 487 only critical point if result witho®9 is considered nega-
tive).

It is unclear whether the percentage of cells witbronuclei is presented
in Fig. 1.

Dataset used for statistical analysis unclear.

No single data presented.

d) In vivotests (chromosomal aberration test and cytotgyicit

Unclear which concentration of positive control wizgd.

Unit for doses “pg/ml” instead of “mg/kg” in Fig.(#%ot presented here-
in).

100 metaphases for each animal instead of at288sfcurrent guideline)
evaluated.

Meaning of (error)bars presented in publicationgpecified (e.g. means,
medians, SD, SEM).

It is unclear whether the percentage of cells wittomosomal aberra-
tions is presented in Fig. 2.

Results could be manipulated due to cytotoxic ¢dfec

Dataset used for statistical analysis unclear.

No single data presented.

Not applicable.
The publication is considered noteqatable.



beta-cyfluthrin -122 - 07.03.2017
Volume 3 — B.6 Toxicology and metabolism data

Materials and methods according to the publication:

Cyfluthrin (source: Bayer Turkey, CAS no: 683598 7purity: 96.1 %) was used in differantvitro
(Ames/microsome test, chromosomal aberration test for sister chromatide exchange and micronu-
cleus formation) andh vivo tests (chromosomal aberration test and cytotgyitit evaluate the geno-
toxic potential. Then vitro andin vivo tests were performed with cultured human perighaaod
lymphocytes and rat (straiRattus norvegicusar. Albinos) bone-marrow cells, respectively.

T-tests were performed for significance analysdsiéen the percentage of cells with chromosomal
aberrations, mean SCE, percentage of binuclealbdveigh micronuclei, proliferation index, mitotic
index, nuclear division index and numbers of reait in the mutagenicity test in treated cultures a
their controls.

a) Salmonella/microsome assay

Salmonella typhimuriuntester strains TA98 (detecting frameshifts) andLU® (detecting base-pair
substitutions) were both from Dr. Rooney, USDA, UT&e plate-incorporation test was conducted
with/without S9 mix in order to investigate the mgénic potential of cyfluthrin. Preparation of ®@
mix followed the instructions from Maron and Amé&yised method for the Salmonella mutagenici-
ty test, Mutation Research 113 [1983], 173-215)efBr, S9 mixes were obtained from livers of male
albino rats (previously treated with 80 mg/kg bwn&thylcholanthrene in sunflower seed oil). Cofac-
tors were combined added as commercially avail@Bleablets.

Concentrations of test substance (dissolved in DM3@00, 2000, 3000, 4000, 5000 pg/plate.
Positive controls (without S9 mix): 100 pug/plateitophenylene diamine (TA98), 1 pg/plate sodium
azide (TA100).

Positive control (with S9 mix): 20 pg/plate 2-anfinorene (TA100 and TA98).

Negative control: 100 pL/plate.

A total of five plates for each experimental poiwdre evaluated.

b) In vitro chromosomal aberration test and testdister chromatide exchange

In general, the methods published from Evans (Hupeipheral blood lymphocytes for the analysis
of chromosome aberrations in mutagen tests, in. Kildey, M. Legator, W. Nichols, C. Ramel
(Eds.), Handbook of Mutagenicity Test Proceduféed., Elsevier Sci., BV, 1984, 405-427) and Per-
ry and Thompson (The methodology of sister chromeatixchanges, in: B. J. Kilbey, M. Legator, W.
Nichols, C. Ramel (Eds.), Handbook of Mutagenidigst Procedure,"®ed., Elsevier Sci., Amster-
dam, 1984, 495-529) were used.

Volumes of 200 pL blood samples were taken from taade und two female non-smokers (age be-
tween 22 and 25 years). Blood was added to 2.5 hmbnecosome medium B (Biochrom) and (for
SCE) further treated with 10 pg/mL bromodeoxyurdd{®igma). Cultures were left for incubation at
37 °C for 72 h. The doses for cell treatment weeeived from oral L[, values in rats (869-
1271 mg/kg bw): 500, 1000, 2000 pg/mL (24 h or X83MSO and mytomycin ¢ served as negative
or positive control, respectively. To arrest thegasis, colchicine (0.06 pg/mL) was present for the
final 2 h. Afterwards, cultures were centrifugectated with 0.4 % KCI, fixed and dried on slides.
After staining structural and numerical aberratisrese investigated (metaphase of 100 samples per
donor, magnification: 1000). For SCE 25 cells wereestigated (second metaphase, each donor).
Furthermore, 100 cells from each donor were useddtermination of the proliferation index.

¢) In vitro micronucleus formation test

The test was performed according to the methodighdd by Rothfuss et al. (Induced micronucleus
frequencies in peripheral lymphocytes as a screetast of carriers of a BRCAL1 mutation in breast
cancer families, Cancer Research 60 [2000], 390-Fldod was taken from healthy donors, added to
2.5 mL chromosome medium B and incubated at 370t®@8 h. Cells were treated with 500, 1000 or
2000 pg/mL cyfluthrin for 24 h or 48 h. DMSO senasl solvent control. Mitomycin ¢ was selected
as positive control at a concentration of 0.25 [lg/fo block cytokinesis, 6 pg/mL cytochlasin B

(Sigma) was added 44 h after initiating the cuBurdarvest of cultures was conducted 14 h after-
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wards. Then, cells were treated with 0.4 % KCI fixed. Slides were dried and stained. For the eval-
uation of micronucleus formation 1000 binucleatgchphocytes were scored per donor (4000 per
concentration). The nuclear division index was deteed from 500 cells.

d) In vivotests (chromosomal aberration test and cytotoXicity

Each two rats per gender were used for the coatrdl the treatment groups. Doses of 250, 500 or
1000 mg/kg bw cyfluthrin were administered orallyhy intraperitoneal injection. DMSO and ure-
thane served as negative or positive control, msmdy. Animals were sacrificed after 12 or 24 h.

A dose of 3 mg/kg bw colchicine was injected ingidgpneally 2 h before sacrifice of the animals in
order to arrest mitosis. Animals were killed byvieal dislocation. Then, bone marrow was obtained
from femurs by aspiration in 0.9 % NaCl balanceldittan. The bone-marrow pellet after centrifuga-
tion was resuspended in 0.4 % KCI. Cells were fialtdr further centrifugation, dried on glass side
stained and mounted with entellan. An amount of m@@aphases per animal (totally 400) was inves-
tigated (magnification: 1000). Mitotic indices weterived from evaluating 300 cells per animal.

Results according to the publication:

a) Salmonella/microsome assay

No (dose-related) significant (p >0.05) increaseenertants per plate was observed in both tester
strains (with/without S9 mix). The positive consded to strong increase in the number of re-
vertants/plate.

b) In vitro chromosomal aberration test and testdister chromatide exchange

The frequency of chromosomal aberrations aftetrtreat with 500, 1000 or 2000 pug/mL cyfluthrin
for 24 h was not statistically significant (p >0)0Bcreased in comparison with the negative control
However, statistically significant increases webserved after 48 h (1000 or 2000 pg/mL) (p <0.05,
Figure B.6.4-1). The effects were not dose-relaldte nhumber of chromosomal aberrations in the
positive control was only slight increased afterhdB contrast to the results observed after 24 h.
There was no statistically significant increaseekleof structural chromosomal aberrations per cell
compared to the control.

40 -

In vitro CA and MN

B Structural CA

B Micronucleated
binucleated cell

Figure B.6.4-1: Frequency of chromosome aberrationsand micronucleus formation.
Graphic representation of frequencies of both strutural CA and MN for-
mation in cultured human lymphocytes.
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The frequency of sister chromatide exchanges aitfatment with the test compound did not increase
in a statistically significant manner (p >0.05)eaf4 or 48 h. Strong effects were observed in the
positive control. The proliferation index was sttitially significant reduced at all three dose®raft
48 h.

¢) In vitro micronucleus formation test

The frequency of micronucleated cells was staa#lficsignificant increased (at least p <0.05) at a
concentration of 1000 pg/mL after 24 h and at alaentrations after 48 h in comparison with the
solvent control (not dose-dependent) (Figure B16.4ee above). Frequencies of micronucleus for-
mation were also increased in the positive confrbére was a statistically significant decreasthef
nuclear division index when compared with the soiwantrol.

d) In vivotests (chromosomal aberration test and cytotgyicit
Cyfluthrin increased the frequency of chromosomertions in all treatment groups, via both admin-

istration routes, during both treatment periods: istatistically significant manner (at least p €5).
(Figure B.6.4-2). Chromosome aberrations increatsalin the positive control.

35 4 .
In vivo CA
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25
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£ 45
|E 15
101 m Total CA({i.p.)
5 Total Ca (gvgh
g
@ﬁﬁﬁ’ P & g ‘Pﬁ‘ @? 'f?‘f}?&é?
':'.p'." Q" ":I" '\:" .;_'L- HII?"‘Q‘ --E*
Treatlm!nt
Figure B.6.4-2: Chromosome aberrations in bone-maow cells of rats treated with

cyfluthrin. Graphical presentation of relationship between intraperitoneal
treatment and oral gavage treatment.

However, the numerical chromosome aberrationsfoelings were not statistically significant, For-
mation of chromosomal aberrations did not occuedesated. The mitotic index decreased statistical-
ly significant after oral (24 h) administrationtbie test compound.

Conclusion by lla et al, 2008,ASB2014-7878

a) Salmonella/microsome assay

Cyfluthrin is not mutagenic in TA98 and TA100 (with without metabolic activation).

b) In vitro chromosomal aberration test and testdister chromatide exchange

Cyfluthrin did not lead to SCE formation but to iradion of chromosome aberrations in cultured hu-
man blood lymphocytes possibly due to clastogentemial (two highest concentrations after 48 h).

Cytotoxicity (48 h after treatment) was derivednfirthe statistically significant reduction of theopr
liferation index.
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¢) In vitro micronucleus formation test

Cyfluthrin led to micronucleus formation possiblyedto clastogenic effects. The reduced nuclear
division index points to cytotoxicity.

d) In vivotests (chromosomal aberration test and cytotgyicit

Chromosomal aberrations were induced by cyfluthfihis finding points to clastogenic potential.
Cytotoxic activity was inferred from decreased rii@andices.

Conclusion by position paper (S. Wason from Bayer ©pScience, 2013ASB2014-787%:

It was concluded that the study should not be t@kiEnaccount to evaluate the genotoxic potential o
cyfluthrin. The following arguments led to this @tusion: (1) incompleteness of the data presented
(no historical control data); (2) no guideline cdimpce; (3) non-GLP-conformity; (4) questionable
study design and (5) doubtful reliability and rolmess of data. It was also mentioned that all dther
vitro andin vivo genotoxicity studies with cyfluthrin (performedBayer CropScience) were negative
and no tumour formation was observed in long-tediss with mice and rat.

Conclusion by Prof. D. Kirkland (expert statement, ASB2014-787%

From the data of the bacterial mutagenicity tesvas suggested that cyfluthrin is not mutagenic.
However, the limited sensitivity of the mutagenjiciest was criticised as not all required bacterial
strains were involved in the study.

Cyfluthrin did not increase the frequency of sistaromatide exchanges vitro. However, it was
stated that the data should be omitted anywaydsessment of genotoxicity as from the today’s per-
spective sister chromatide exchanges are no cdowahendpoint for evaluating the genotoxic poten-
tial of a substance.

Regarding then vitro micronucleus test and the chromosomal aberragists {performech vitro and

in vivo it was suggested that the test compound couldaséogenic. However, it was emphasised that
some limitations in the validity make it difficulo draw a final conclusion whether the effects ob-
served are true or provoked by the extreme comdititn this context, poor presentation of data.(e.g
no units on Y-axis), inadequate and inconsistesparses of the positive control, cytotoxic test-con
centrations (e.g. impact on dose-response or ictdinduction of chromosomal aberrations or micro-
nuclei) and irritant properties of the vehicle DM8vivoare listed.

Conclusion by the RMS (2015):
a) Ames/microsome test

The mutagenic potential of cyfluthrin was investeghin the Ames/microsome test.

Under the conditions of the study and based orinfteemation given in the report, cyfluthrin is not
mutagenic in the bacterial strains TA98 and TAL86wever, from the today's perspective there are
some deviations in the study design that limit itifermative value: As only the two bacterial tester
strains TA100 and TA98 were used, specific damagewginated for example from oxidising mecha-
nisms — are not taken into account. To circumvhist problem the current guideline involves addi-
tional strains likeE. coliWP2 and TA102 in the study. The dose selectiotfermutagenicity testing
remains unclear. It is recommended to base the r@gs®men on precipitation of the test compound or
cytotoxicity in order to prevent deviations fromt@ dose or genotoxic effects. Furthermore, the
solvent for cyfluthrin is not named in the studyeTtype of values presented in the result tablearre
specified (e.g. mean, median, SD, SEM). No singla dre presented.

b) Chromosome aberration/Sister chromatide exchange
Cyfluthrin was tested concerning its ability to un@ sister chromatide exchanges and chromosomal

aberrationsn vitro.
Under the conditions of the study and based orintloeemation given in the report, the test compound
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did not lead to the formation of sister chromatikehanges, but to chromosomal aberrations in cul-
tured human blood lymphocytes. However, from thoaycs perspective some deviations in the study
design may affect the robustness, reliability amfdrimative value of the data: It is unclear why the
dose selection was not based on precipitation eftekt compound or cytotoxicity. For this reason it
remains unclear whether there are deviations froimah dose or genotoxic effects. The response of
the positive control for chromosomal aberrations waly weak after 48 h. Cytotoxic activity could be
the reason for deviations from dose-related effe€tscerning the sister chromatide exchange it is
striking that metabolic activation (S9 mix) was matluded. From the current guideline for chromo-
somal aberration testing an additional investigatioth S9 mix becomes necessary if the study out-
come is negative. It seems that only one culturedpaor was investigated. The (error)bars presented
in the diagram as well as the labellings “a” aré smecified (e.g. mean, median, SD, SEM) (see Fig-
ure B.6.4-1). No single data are presented. The legend in the figure makes it difficult to relate
results and conclusions in the text to the bathénfigure (see Figure B.6.4-1). It is for example
clear whether the percentage of cells with strattwhromosomal aberrations is presented in
Figure B.6.4-1. Furthermore, the dataset usedtétisical analysis is not provided. It should berm
tioned that the OECD-Guideline for sister chromatickchange was deleted this year. That is why this
experiment is of lower relevance for evaluatinggkeaotoxic impact of cyfluthrin.

¢) In vitro micronucleus formation test

Micronucleus formation by cyfluthrin was also sedlin cultured human blood lymphocytes.

Under the conditions of the study and based onntfeemation given in the report, micronuclei were
induced by the test compound. However, from theytdperspective some deviations in the study
design may affect the robustness, reliability arfdrimative value of the data: In the study it islear
why dose selection was not based on precipitatidheotest compound or cytotoxicity. Even though
the NDI was not strongly increased, the Pl and klugs (especially after 48 h) point to cytotoxic
effects that may be indirectly responsible forittreased MN frequencies. The effects observed were
not dose-related. As precipitation of the test conmal was not tested, deviations from actual dose
shall be taken into account. The current guidearenicronucleus testing does not require endpoints
with metabolic activation (S9 mix) in case of aifiee outcome (as reported in this study). It seems
that only one culture per donor was investigategaiA the meaning of (error)bars presented in the
diagram as well as the labellings “a” are not ex@d (e.g. mean, median, SD, SEM) (see
Figure B.6.4-1). No single data are reported. Toer pegend in the figure hampers a relation of the
results and conclusions in the text to the bathénfigure (see Figure B.6.4-1). It is for example
clear whether the percentage of cells with micrdeius presented in Figure B.6.4-1. Furthermore, th
dataset used for statistical analysis is not sygetif

d) In vivotests (chromosomal aberration test and cytotgyicit

The potential to induce chromosomal aberrationsaiss studied in rat bone-marrow cells in order to
evaluate the genotoxiciin vivo. Under the conditions of the study and based erirtformation giv-

en in the report, chromosomal aberrations werectkle However, from the today’s perspective some
deviations in the study design may affect the roimss, reliability and informative value of thealat
The doses of the test compound administered tarfmals seem quite high. Information about clini-
cal signs of the animals or other suffering fromsth high doses is not given. The concentratioheof t
positive control is not given. The units in thedad of figure 4 (not shown herein) differ from the
units mentioned in the text (“ng/mL” instead of “fkg’). Some values of the mitotic index in the rat
bone-marrow cells point to about 50 % cytotoxicithis could have had an impact on the (dose-
related) genotoxic effects. Only 100 metaphasestg@ul of 200 according to the current guideling) pe
animal were investigated. Again the meaning ofof@bars presented in Figure B.6.4-2 as well as the
labellings “a” are not explained (e.g. mean, med&d, SEM). No single data are reported. The poor
legend in Figure B.6.4-2 makes it difficult to neldhe results and conclusions in the text to tirs n
Figure B.6.4-2. It is for example unclear whethee percentage of cells with chromosomal aberra-
tions is presented in Figure B.6.4-2. Furthermthre,dataset used for statistical analysis is netisp
fied.
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In summary, the publication from lla et al. (20065B2014-7878) comprises several genotoxicity
studies with a questionable study design and digets like cytotoxicity that may affect the robust
ness, reliability and informative value of the datarthermore, poor presentation of data makes it
difficult to follow and understand the results ammhclusions of the authors.

For this reason, the publication is consideredacotptable.

Further studies available to RMS:

The studies listed below were not submitted byapplicant for renewal of approval. However, the
studies are available to RMS (e.g. from other @pgithns).

Studies with preparations are not included as tireyless relevant for the evaluation of the active
ingredient.

The mean features of the studies — if evaluatestesptable or supplementary (exclusion criteria e.g
no purity given, strong deviations from study das@ questionable reliability) — are summarised
hereafter (Table B.6.4-19 and Table B.6.4-20). Eacluation is based on the today’s criteria. Never
theless, the outcomes do not alter the overaluatian derived from the other studies presentdtan
RAR.

Table B.6.4-19: Summary ofn vitro studies — cyfluthrin
Test system Test object Concentration, Result Comment Reference
(vehicle)
Ames test Bacterial strains:| 0, 20, 100, 500, negative |- less sensitivity as only fouHerbold,
TA1513, TA100, |2500, +/- S9 mix instead of five bacterial |1980
TA1537, TA98 12500 pg/plate strains were applieds( (9273)
(DMSO) coli WP2 orS. TOX94018
typhimuriumTA102 not |90
included) (TG 471, 1997)
- beginning at 2500 pg/plate
precipitation
- doses up to 24000 pg/plate
not cytotoxic
- no spread or significance
test given
- no single data
Ames test Bacterial strains {0, 5, 10, 100, |negative |- only duplicates instead of| Nagane,
E. coli B/r WP2 |500, 1000, +/- S9 mix | triplicates (TG 471, 1983 | Hatanaka,
try- her-, TA1535, | 5000 pg/plate and 1997) lyatomi,
TA1537, TA1538,| (DMSO) 1982 (MO-
TA98, TA100 01-
004657)
TOX94018
94
Ames test Bacterial strains {0, negative |- only duplicates instead of| Ohta and
E. coli WP2 hcr  |50,100,500,100| +/- S9 mix | triplicates (TG 471, 1983 | Moriya,
andSalmonella |0, 5000, 10000, and 1997) 1982 (MO-
TA1535, TA1537,|25000 pg/plate - 2-aminoanthracen is solely01-
TA1538, TA98, |(DMSO) used as positive control |004654)
TA100 with S9 mix (TG 471, TOX94018
1997) 95
- no batch given
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HGPRT CHO cells 0,3,5,7,9, |negative |- nottested up to obvious |Yang,
10 pl/ml +/- S9 mix |  cytotoxicity 1985 (MO-
(DMSO) 01-
003008)
TOX94018
99
cytogenetic | Chinese hamster |0, 310°, 1104, |negative |- turbidity at three highest | Sasaki,
study lung cells 3.3104, 1103, |+/- S9 mix| concentrations (+/- S9 mix/manishi,
(clastogenic 3.310%M 50 % suppression of cell | Watanabe,
effects) (DMSO) growth at highest Ohta, 1986
concentration (only + S9 |(MO-01-
mix) 004656)
- test substance not diluted TOX94019
in growth medium (473, |01
1984)
- no short-time exposure
without S9 mix (TG 473,
2014)
- only 200 metaphases per
experimental point
evaluated instead of 300
(TG 473, 2014)

For FCR 4545 no further studies are available.
Other in vitro studies with cyfluthrin:

In this section studies are summarised which are used less commonly for the evaluation of the geno-
toxic potential.

Cyfluthrin was negative in the rat hepatocyte UDS assay at a dose ranging from 17-5000 pg/ml (Cur-
ren, 1985, MO-01-003009, TOX9401900). Furthermore, the test substance led to negative results +/-
S9 mix in the Pol Atest usinge. coli pol A* and pol Aat doses from 62.5 to 1000 pg/plate (Herbold,
1981, 10450, TOX9401893). No DNA-damaging effects of FCR 1272 were detected in the rec-assay
with strains ofBacillus subtilisat 200 pg/disc (Nagane, Hatanaka, lyatomi, 1982, MO-01-004657,
TOX9401894) or from 100-10000 pg/disc without S9 mix (Moriya and Ohta, 1982, MO-01-004654,
TOX9401895). Tests for Reverse mutation induction, mitotic crossing over or gene conversion were
performed inSaccharomyces cerevisidg Brusick (1982, TOX9401896 and TOX9401897). There
was no reverse mutation induction +/- S9 mix at doses from 312.5 to 10000 pg/ml (Brusick, 1982,
R2248, TOX9401896), neither reverse mutation induction, mitotic crossing over nor gene conversion
from doses ranging from 0.625 to 10 mg/ml +/- S9 mix (Brusick 1982, R2249, TOX9401897).

Table B.6.4-20: Summary of in vivo studies — cyfluthrin
Test system Animal Concentration Result Comment Reference
(sex, route,
vehicle)
Micronucleus |mouse 2*7.5 mg/kg negative | - positive control in 1980

test (both sexes,

oral, PEG 400)

(24 h intervall)
2*15 mg/kg bw
(24 h intervall) -

water was given via i.p.(9435)
injection TOX9401891
dose selection based on

preliminary test (only

weak symptoms at

15 mg/kg bw)

- only two dose levels
instead of three (TG
474, 2014)

- only one instead of
three sampling time
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points (474, TG 1983)

- one sampling in case ¢
two treatments, but
sampling 18-24 h (TG
474, 2014) following
final treatment (here
6 h)

- 1000 instead of 4000
immature erythrocytes
per animal scored (TG
474, 2014)

=

For FCR 4545 no further studies are available.

Other in vivo studies with cyfluthrin:

A dominant lethal tes{jjil] . 1981, 9678, TOX9401892) was performed but should be excluded
from the evaluation as no positive control was used.
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B.6.5 Long-term toxicity and carcinogenicity

No new data on chronic toxicity and carcinogenicity have been generated since Annex-I inclusion of
cyfluthrin/beta-cyfluthrin and the publication of the addendum 1 (2002). All studies were conducted
with cyfluthrin and have been previously submitted. For the renewal process they were again evaluat-
ed.

A literature research for the Renewal Assessment Report (RAR) including publications from the last
10 years was performed by the RMS. For the chapter long-term toxicity and carcinogenicity no publi-
cations were found.

Studies evaluated in the original monograph of beta-cyfluthrin by the RMS in October, 1996
(ASB2010-10436):

B.6.5.1 Rat

Data point: KCA 5.5

Report: I 10383, TOX9401904:
FCR 1272 (Cyfluthrin, the active ingredient of Baythroid) - chronic tox-
icity study on rats (2-year feeding experiment). Report no.: 11949 (re-

por), 11949A (addendum), (July 19, 19
e

Guideline(s): The test was run principally according to OECD-Guideline no. 453 which
complies to Directive 87/302/EEC, part B.

Deviations: Deviations from the mentioned guideline: The purity of the test substance
was not given. Interim kill and satellite animals did not underwent the
same observations, including body weight, food/water consumption,
haematological and clinical biochemistry measurements and pathological
investigations as the animals of the carcinogenicity study, ophthalmologi-
cal examinations were not performed, neurotoxicity tests were not per-
formed, Water consumption was not measured, Clinical laboratory exam-
inations (Hematology, clinical chemistry) was not performed after three
months, the amount of albumin was only determined by protein electro-
phoresis after 12 months. Coagulating-, Harderian-, lacrimal-, mammary
gland, epididymis, skin, vagina, bone marrow were not preserved,
weights of brain, epididymis, thyroid gland and uterus were not taken and
preserved.

Additional investigations: The liver function (N-demethylase, O-
demethylase, cytochrome P-450, alkaline phosphatase) and 12 and 24
months after the start of the study the concentration of fluoride in bones
and teeth were determined.

GLP: When the study was performed, GLP was not compulsory. However main
activities were performed according to the OECD principles of GLP (dec-
laration of testing facility in tier I).

Acceptability: Not acceptable.

(Dates of exp. work: September 1980 - September 1982).
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Materials and methods:

Groups of 65 male and 65 female Wistar rats (BoBWI(SPFCpb); source: Winkelmann, Borchen,
Germany) received cyfluthrin via the feed for 2 ngen concentrations of 0, 50, 150 and 450 ppm,
corresponding to 2.02, 6.19 or 19.20 mg/kg bw/drmaes and 2.71, 8.15 or 25.47 mg/kg bw/d for
females. The test compound was a composite sanfifieddferent batches, available as a pre-mix
concentrate with Wessalon S (from August 1981 odweth 1 % peanut oil) with a cyfluthrin con-
tent of approx. 50 %. The purity of individual ba¢s was not given.

Five of the animals per sex and dose were use@tgrrdine microsomal enzyme activities after the
first week of the study. Ten animals per sex angedeere used for the interim autopsy after the firs
year of treatment.

Statistical methods: The values of the treated ggomere compared with the control values by the
Wilcoxon-Mann-Whitney U-test. The mortality ratesene compared by Fischer’s exact test.

Results and discussions:

Findings:

In appearance, behaviour, food consumption andwumate the animals treated with cyfluthrin did
not differ from the controls. The dose of 150 pproduced a transient retardation of growth, while at
450 ppm growth was clearly retarded for the ergxperimental period (see Table B.6.5-1).

Table B.6.5-1: Mortality and body weight
Dose [ppm] 0 50 150 450
Sex M/F M/F M/F M/F

Mortality (24 mo) [%] 12/14 8/10 4/10 18/18
Body weight (12 mo) [g] 435/234 418/235 385/247 371/208
+ SD [g] 19/15 39/23 25/26 27/11
Signi *x/ *x[x
Body weight (24 mo) [g] 418/265 408/266 410/252 382/237
+SD [g] 46/26 37/29 48/33 34/25
Signi I* ok [k

* = p <0.05; ** p <0.01.

Clinical laboratory tests: After 6 months, the leaite counts were significantly increased at 45@ pp
in males and females, and at 150 ppm in femaleter A8 months it was significantly lower in fe-
males at 450 ppm. After 24 months, it was decreasedales at all dosage groups (see Table B.6.5-
2). There was no clear dose-response relationshithis parameter. Significant increases over obntr
in the blood glucose concentration were determiiéel 18 months for the male rats at all dosage
levels. This parameter was not increased statilstiafter 12 and 24 months for males. Furthermore,
the blood glucose concentration was not increasedthe control for the females after 18 months. In
addition some parameters differed significantlynfrthe respective control group in males and fe-
males. Since changes were observed only at isotai@ahination times and/or only in one sex and/or
they did not occur dose-related no toxicologicvance is attributed to these findings.

The fluoride content in teeth and bones of treaeidhals was similar to those of control values at
month 12 of the study. Increased fluoride levelsenmoted after 24 months in the teeth and bones of
males receiving the high dose, and in the bonasabés receiving the mid-dose and females receiving
the high-dose level (10 to 16 % over control).

Enzyme induction assay: No differences were nateld-ior O-demethylase activities or cytochrome
P450 levels in treated animals when compared tor@oralues, except for a significant increase in N
demethylase activity (N-d-lase) in females receajwime high-dose.
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Table B.6.5-2: Clinical laboratory tests
Dose [ppm] 0 50 150 450
Sex M/F M/F M/F M/F
Leucocytes (6 mo) [giga/L] 9.1/6.8 8.9/7.7 9.3/8.0 11.8/7.9
+ SD [giga/L] 1.1/1.0 1.6/1.8 1.1/1.5 2.9/0.9
Signi /* *[*
Leukocytes (18 mo) [giga/L] 6.5/4.4 5.7/14.3 5.5/5.3 5.5/3.7
+ SD [giga/L] 1.6/0.7 1.2/0.7 0.9/3.4 1.2/0.7
Signi / /*
Leukocytes (24 mo) [giga/L] 7.3/5.7 5.6/4.4 5.8/5.3 5.8/4.8
+ SD [giga/L] 1.0/14.4 0.9/0.6 0.8/1.9 1.7/0.9
Signi ** */. */
Glucose (18 mo) [mmol/L] 4.46/4.95 5.18/4.78 5.25/5.28 5.42/5.30
+ SD [mmol/L] 0.6/0.7 0.5/0.6 0.6/0.5 0.3/0.5
Signi */ */ */
N-d-lase (7 d) [nmol/g/min] 108/59 108/69 109/71 135/104
+ SD [nmol/g/min] 12/6 13/14 33/9 37/14
Signi /*

*p <0.05, ** p <0.01., 1 one uncommon value anaedino 87 with 18,1;

N-d-lase = N-demethylase activity.

Pathological examinations: The absolute liver weighwas significantly decreased after 12 and 24

months (

Table B.6.5-3 and Table B.6.5-4). The relative Wweif the adrenals was increased after 24 months in

females in the highest dose group.

Table B.6.5-3: Organ weights
Dose [ppm] 0 50 150 450
Sex M/F M/F M/F M/F
Liver (abs.,12 mo) [mg] 15610/8361 14828/7311 13245/7506 12900/6781
SD [mg] 1921/851 1648/1108 1775/1053 376/776
Signi *k[xk
Liver (abs.,24 mo) [mg] 14192/9332 14607/9156 14242/8508 12975/ 8330
+ SD [mg] 1839/1060 1989/1196 2152/1117 1699/1158
Slgnl /** **/**
Adrenals (rel./24 mo)[%] 10/25 11/24 11/25 16/29
+ SD [%] 2/12 217 37 26/14
Signi */ [ **

* = p <0.05; * =p <0.01.

The examined organs of the rats of all dose grehpsved spontaneous inflammatory or degenerative
changes. In female rats an increase of adrenatabhyperplastic nodules and of ovarial stromal hy
perplasia was found. The adrenal glands of maleweth an increased incidence of medullary hyper-
plasia.
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Table B.6.5-4: Histopathology, non-neoplastic lesis
Dose [ppm] 0 50 150 450
Sex M/F M/F M/F M/F
Ovaries (no) /50 /50 /50 /50
-Stromal hyperplasia 13 /6 /9 /9
Adrenals (no) 48/50 48/49 49/50 50/49
-Cortic. hyp. nodule 10/4 21/9 14/11 20/18
-Medull. hyperplasia 4/5 8/9 8/1 14/4

(no) = number of organs examined

In every group the range of tumours was normards of the given age and conformed to the rele-
vant experience with this strain. A slight increas¢éhe combined incidence of medullary hyperplasia
and pheochromocytomas in the adrenals of malewassobserved. No evidence of oncogenicity of
the substance at any dose could be derived fronyfies localisation, incidence and latency of neo-

plasias found.

Table B.6.5-5: Histopathology, neoplastic lesions
Dose [ppm] 0 50 150 450
Sex M/F M/F M/F M/F

Adrenals [no#] 48/50 48/49 49/50 50/49
-cortical carcinoma (m) 0/1 0/0 0/0 0/0
-pheochromocytoma (b/m) 4/0 3/2 5/1 6/1
Bones [no#] 49/50 50/50 49/50 50/49
-osteochondroma (b) 0/0 0/0 0/0 1/0
-fibrosarcoma (m) 1/0 0/0 0/0 0/0
Brain [no#] 49/50 50/50 49/50 50/49
-meningioma (b) 0/0 1/0 0/0 0/0
-astrocytoma (b) 0/2 1/0 0/1 0/0
Cutis and subcutis [no#] 1/4 2/10 0/4 5/4
-adenoma (b) 0/0 1/0 0/0 0/0
-basal cell carcinoma (m) 0/0 0/1 0/0 0/0
-squam. cell carcinoma (m) 0/0 0/1 0/1 0/0
-lipoma (b) 0/0 1/0 0/0 0/1
-malign. neurilemmoma (m) 0/0 0/1 0/0 0/0
-fibrosarcoma (m) 0/0 0/2 0/1 2/0
-fibroma (b) 1/0 0/0 0/0 1/0
Heart [no#] 49/50 50/50 49/50 50/49
-aortic body tumor (b) 0/0 1/0 0/0 0/0
-endocardial tumor (b) 1/0 1/0 0/0 0/0
-endocardial sarcoma (m) 0/0 0/0 0/0 0/1
Kidneys [no#] 49/50 49/50 49/50 50/49
-adenoma (b) 0/0 0/0 1/0 0/0
-lipomatous tumor (b) 0/0 1/0 1/1 0/0
Liver [no#] 49/50 50/50 49/50 50/49
-carcinoma (m) 0/0 0/0 0/0 1/0
Lymph nodes [no#] 49/50 49/47 46/48 50/49
-hemangioma (b) 0/0 1/0 0/0 0/0
Mammary glands [no#] 0/5 0/5 1/4 0/5
-carcinoma (m) 0/1 0/1 0/0 0/0
-fibroadenoma (b) 0/5 0/3 0/3 0/3
Ovaries [no#] 0/50 0/50 0/49 0/49
-gran. theca cell 0/3 0/0 0/2 0/2
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Pancreas [no#] 48/50 48/50 49/49 50/49
-islet cell tumor (b) 0/0 0/0 2/0 0/0
-exocrine adenoma (b) 0/0 1/0 0/0 0/0
Parathyroids [no#] 15/14 6/14 6/13 14/15
-adenoma (b) 2/0 1/0 0/1 0/0
Pituitary [no#] 47149 49/50 47/48 47148
-adenoma (b) 10/14 12/23 19/12 7112
Reticuloend. tissue [no#] 49/50 50/50 49/50 50/49
-malignant lymphoma (m) 0/0 0/0 0/0 1/0
-malignant histiocytoma(m) 0/0 1/1 0/0 2/0
Spleen [no#] 49/50 48/50 49/50 50/49
-hemangioma (b) 0/0 0/0 1/0 0/0

Table B.6.5-6 (cont.): Histopathology, neoplastiekions

Dose [ppm] 0 50 150 450
Sex M/F M/F M/F M/F

Testes [no#] 49/0 49/0 49/0 50/0
-Leydig's cell tumor (b) 3/0 5/0 5/0 4/0
-mesothelioma (b) 2/0 0/0 0/0 4/0
Thymus [no#] 0/0 0/0 0/1 0/0
-squam. cell carcinoma (m) 0/0 0/0 0/1 0/0
Thyroid [no#] 49/49 48/48 47/49 48/47
-adenoma (b) 4/2 2/1 2/1 1/0
-carcinoma (m) 0/0 2/0 0/3 1/0
Urinary bladder [no#] 48/50 48/49 49/48 50/49
-papilloma (b) 0/0 0/0 0/0 0/3
Uterus [no#] 0/50 0/50 0/50 0/49
-adenocarcinoma (m) 0/5 0/4 0/4 0/3
-polyp (b) 0/14 o/7 0/20 0/17

[no#] no. of rats examined; (b) benign; (m) maligha

In the addendum Suberg and Loser, 1983, TOX940180% 19, 1983) data not reported in the origi-
nal report were given, i.e. results of clinical eb&tions of individual animals, information abadlg
test substance and about analyses of the mixtéites test substance (stability, homogeneity, conce
tration in the mixture), supplementary informatmmhistopathological investigations.

Conclusion:

The NOAEL was determined at 50 ppm, equal to 2.6&gbw/d in males and equal to 2.71 mg/kg
bw/d in females. It was based on a retardatiorrawth of rats at the dose of 150 ppm and above. A
NOAEL was established, since some parameters vianeged statistically significant from the lowest
dose onward (e.g. leukocyte count, blood glucdsejvever these changes are not considered as toxi-
cological significant by the RMS.

This study served as the basis for calculatiorhefgroposed ADI for cyfluthrin as well as for beta-
cyfluthrin.

Re-evaluation by the RMS (2015):

The assessment of the study has changed fromitiad @valuation in the original monograph of beta-
cyfluthrin from October, 1996 (ASB2010-10436), whte study was considered acceptable. At pre-
sent the study cannot be considered acceptablecaaymhe main reason is the missing information
on the purity of the test substance (cyfluthringl #e missing of a clear distinction between theich

ic phase (after 12 months) and the long-term pfefser 24 months). The results of examinationsrafte
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12 and 24 months are not reported separately. ditiaw, a variety of examinations were not per-
formed at all (see deviations) in the course ofdhtire study. The information/results in the adden
dum are considered. The study was formerly usedhimrderivation of the ADI-value. The NOAEL
was set at 2.02 mg/kg bw/d for males and 2.71 mig¥igl for females based on slightly reduced body
weight after 12 and 24 months in males and females50 ppm (6.19/8.15 mg/kg bw/d) and after
24 months in both gender at 450 ppm (19.20/25.4/kgrigw/d).
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B.6.5.2 Mouse

Data point: KCA 5.5

Report: I 1053 T0X9401905

Suberg, H. and Loéser, E.: FCR 1272 - Chronic toxicological study on
mice (feeding study over 23 months). Report no.: 12035 (August 24,
1983);

T0000271: Addendum to Report No. 12035 A (September 22, 1994);

Guideline(s): The test was only partly run according to OECD-Guideline no. 453 which
complies to Directive 87/302/EEC, part B.
Deviations: The purity of the test substance was not given; clinical laboratory exami-

nations (Hematology, clinical chemistry) were not performed after three
months; ophthalmological and neurotoxicity tests were not performed;
water consumption was not measured, blood clotting parameters were not
determined; very limited parameters in clinical chemistry were deter-
mined (i.e. no glucose, urea, total protein and albumin etc.); no interim
sacrifice was performed; overview on necropsy findings are missing;
adrenals, brain, epididymides, testes , thyroid, uterus were not weighed,;
cervix, epididymis, lacrimal gland, thymus, vagina, bone marrow were
not taken and preserved; the histopathological investigations did not in-
clude parathyroid and thymus. Additional investigation: The concentra-
tion of fluoride in bones and teeth was estimated at termination of study.

GLP: When the study was performed, GLP was not compulsory.

Acceptability: Not acceptable
(Dates of exp. work: November 1980 - October 1982).

Materials and methods:

Groups of 50 male and 50 female mice (CF1/W74, solj ) rcccivecd

cyfluthrin via the feed for 23 months in concentrations of 0, 50, 200, and 800 ppm, corresponding to
11.6, 45.8, 194.5 mg/kg bw/d in males and 15.3, 63.0, 259.9 mg/kg bw/d in females.

The test compound was a composite sample of 5 different batches, available as a pre-mix concentrate
with Wessalon S (from August 1981 onward with 1 % peanut oil) with a cyfluthrin content of approx.

50 %. The purity of individual batches was not given.

Statistical methods: The values of the treated groups were compared with the control values by the
Wilcoxon-Mann-Whitney U-test. The mortality rates were compared by Fischers exact test.

Results and discussions:

Findings:

Mortality, clinical signs and body weight: The animals treated with the test substance did not exhibit
any differences from the controls in terms of appearance, behaviour and food consumption.

At 200 and 800 ppm mortality was slightly increased in females (equivocal) after 12 months. The dose
of 50 ppm had no influence on growth. The dose of 200 ppm produced a slight, transient retardation of
growth in males (for example see week 86). At 800 ppm the male and female mice body weights were
lower than those of the controls throughout the study.
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Table B.6.5-7: Mortality and body weight
Dose [ppm] 0 50 200 800
Sex M/F M/F M/F M/F
Mortality (99 wk) [%)] 80/52 78160 82/74 88/68
Body weight (51 wk) [g] 43.0/34.9 40.9/33.9 41.9/34.1 39.7/33.2
+SD [g] 6.1/4.1 5.0/3.3 4.1/3.4 3.2/3.0
Signi *[*
Body weight (86 wk) [g] 43.6/36.3 40.4/34.6 38.8/35.0 38.9/33.4
+SD [g] 6.0/5.6 5.2/3.6 4.3/4.4 3.5/4.0
Signi **/, *[*

* = p <0.05; * =p <0.01.

Clinical laboratory tests: The haematological tefitsoride examination and urinalysis revealed no
evidence of dose related toxic effects. The cliniteemical analyses showed increased alkaline phos-
phatase activities (AP) in males after 6, 12 andthd8ths at all tested dose levels.

Table B.6.5-8: Clinical laboratory tests
Dose [ppm] 0 50 200 800
Sex M/F M/F M/F M/F

AP (6 mo)[U/L] 59/155 80/124 91/120 144/152
+SD [U/L] 14/45 18/32 25/39 72/56
Signi ¥, *x/ **/,
AP (12 mo) [U/L] 84/163 115/122 120/150 146/117
+SD [U/L] 16/43 35/40 42/60 63/29
Signi *fx o e
AP (18 mo) [U/L] 95/162 204/193 153/259 158/153
+SD [U/L] 16/54 151/101 78/135 59/44
Signi *[* **/

* = p <0.05; * =p <0.01.

Pathological examinations: Macroscopic-anatomican@nations, organ weight determinations and
histopathological findings did not reveal any evide of a specific organotoxic effect of cyfluthen
doses up to and including 800 ppm.

No evidence of an oncogenic potential of the sulegtaat any dose level was derived from the type,
localisation, incidence and latency of neoplasiaml.

Table B.6.5-9: Histopathology, neoplastic lesions
Dose [ppm] 0 50 200 800
Sex M/F M/F M/F M/F
Adrenals [no#] 48/48 43/44 47147 46/46
-cort. tumor, non invas.(b) 0/0 2/1 2/0 1/0
-cort. tumor, invasive (b) 4/1 2/1 2/1 3/0
-medullary tumor (b) 0/1 1/0 0/0 0/0
Colon [no#] 33/44 43/45 49/48 43/46
-polyp (b) 0/0 0/0 0/0 1/0
Connective tissue [no#] 1/1 0/1 1/4 1/4
-leiomyosarcoma (m) 0/0 0/0 1/2 0/0
lleum [no#] 25/39 26/34 27/31 29/38
-leiomyosarcoma 0/0 0/0 0/1 0/0
Kidneys [no#] 45/48 43/45 49/48 43/46
-tub. carcinoma (m) 1/0 0/0 0/0 0/0
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Dose [ppm] 0 50 200 800
Sex M/F M/F M/F M/F

Liver [no#] 44/47 43/45 48/47 45/46
-adenoma (b) 0/3 2/2 3/4 4/0
-carcinoma (m) 6/2 10/1 5/1 4/3
Lung [no#] 46/48 44/45 49/48 48/47
-bronchio-alveolar tumor(b) 8/14 713 8/6 5/12
-bronchio-alveolar tumor(m) 2/2 6/2 3/5 3/0
Mammary glands [no#] 0/2 0/2 0/0 0/0
-carcinoma (m) 0/2 0/2 0/0 0/0
Ovaries [no#] 0/48 0/44 0/48 0/46
-gran. theca cell tumor (b) 0/3 0/1 0/2 0/2
Pituitary [no#] 40/44 33/41 42/43 39/37
-adenoma (b) 0/4 0/1 1/2 1/1
Reticulohistio. system [no#] 47/48 45/46 49/49 49/47
-malignant lymphoma (m) 7112 5/11 9/10 3/12
Salivary glands 42/47 41/44 49/47 43/45
-myoepithelioma (b) 0/0 0/0 0/1 0/0
Skin and adnexa [no#] 1/7 4/9 1/9 10/10
-carcinoma (m) 0/0 0/0 0/1 0/0
-leiomyosarcoma (m) 0/0 0/2 0/1 0/0
-polymorph. sarcoma (m) 0/0 0/0 0/0 1/0
Stomach [no#] 38/47 38/44 45/44 46/46
-carcinoma (m) 0/0 0/1 0/0 0/0
-sarcoma (m) 0/0 0/0 1/0 1/0
Testes 46/0 42/0 49/0 4710
-Leydig's cell tumor (b) 1/0 0/0 0/0 0/0
Thyroid [no#] 42/48 41/44 47147 41/45
-adenoma (b) 1/1 0/0 0/0 1/2
Uterus [no#] 0/48 0/45 0/48 0/46
-carcinoma (m) 0/0 0/1 0/2 0/0
-leiomyoma (b) 0/2 0/0 0/0 0/0
-leiomyosarcoma (m) 0/2 0/1 0/1 0/1
-stroma polyp (b) 0/0 0/2 0/3 0/1
-stroma sarcoma (m) 0/1 0/0 0/0 0/0

[no#] Number of organs examined;(b) benign; (m)igment

In the addendum Suberg and Ldser, 1983, TOX940196ptember 22, 1994) data not reported in the
original report were given, i.e. results of clificdservations of individual animals, informationoat

the test substance and about analyses of the mxufrthe test substance (stability, homogeneity,
concentration in the mixture), supplementary infation on histopathological investigations (brain,
spinal cord, parathyroids, cecum and rectum).

Conclusion:

Doses of up to 800 ppm were negative for carcinmggnThe dose of 50 ppm, equal to 11.60 mg/kg

bw/d in males, was classified as NOAEL, becausadaimporary increase in enzyme activity for alka-

line phosphatase at the lowest dose level in tHesnweaas different from the parallel findings inare

ed females, and did not correlate with gravimetgimss anatomical or histopathological findings.

Accordingly there were no indications of liver dagaan the doses up to and including 800 ppm in the
chronic studies both and also in the short termdistuin mice.
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Re-evaluation by the RMS (2015):

No evidence of carcinogenicity was observed at all dose levels tested.

800 ppm: Lower body weights of male and female mice throughout the study. Increased alkaline
phosphatase activities (AP) in males after 6, 12 and 18 months.

200 ppm: Slight, transient retardation of growth in males. Increased alkaline phosphatase activities
(AP) in males after 6, 12 and 18 months.

50 ppm: Increased alkaline phosphatase activities (AP) in males after 6, 12 and 18 months.

The assessment of the study has changed from the initial evaluation in the original monograph of beta-
cyfluthrin from October, 1996 (ASB2010-10436), when the study was considered acceptable. At pre-
sent the study cannot be considered acceptable anymore. The main reason is the missing information
on the purity of the test substance cyfluthrin (see also deviations).

Studies evaluated in the addendum 1 to the monograph (2002, ASB2014-9599):

Data point:
Report:

Guideline(s):
Deviations:

GLP:

Acceptability:

Data point:
Report:

Guideline(s):
Deviations:
GLP:

Acceptability:

KCA 5.5

, 1997, TOX9850068:

Technical grade cyfluthrin: a combined chronic toxicity / oncogenicity
testing study in the rat

Report-No.: 107769, Study-No.: 94-272-BK, Bayer-File-No. 8384, un-
published
...
]

(Experimental work from 2 December 1994 — December 1996)
Yes (OECD Guideline No. 453)

None that were considered to have compromised the validity of the study
results (In addition: ophthalmologic examinations were conducted on all
acclimatised animals prior to exposure)

Yes
Acceptable

KIA 5.5.2

, 2000, TOX2001-1766:
Wabhle B.S. and Christenson W.R. (2000)
Supplemental Submission to Bayer Report No. 107769
Technical Grade Cyfluthrin: A Combined Chronic Toxicity / Oncogenici-
ty Testing Study in Rats.
Report-No.: 107769-1, Study-No.: 94-272-BK, Bayer-File-No. 8384,
unpublished,

Not applicable
Not applicable
Yes
Acceptable
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Material and Methods

Test material: Technical grade cyfluthrin, purity: 93.9-95.1 %, batch no.: 4030059/BF9340-71
Test animals: Fischer-344 rats (CDF[F-344]/BR), age: 8 weeks at treatment initiation, ||l

Technical grade cyfluthrin was administered to separate 1-year and 2-year sactifice groups of Fischer
344 rats at nominal dietary concentrations of 0-50-225-450 ppm. The 1-year sacrifice group consisted
of 40 animals (20 males and 20 females) in both the control and high-dose groups and 20 animals
(10 males and 10 females) in both the low and intermediate dose levels for a total of 120 animals. The
2-year sacrifice group consisted of 100 animals (50 males and 50 females) in all 4 dose groups for a
total of 400 animals.

Haematological and clinical-chemistry examinations including urinalyses were performed on the first
20 surviving rats/sex/dose of the 2-year sacrifice group. In all cases, blood was sampled via the orbital
sinus following an overnight fast; to the extent possible, urine was collected on the same non-fasted
animals the week prior to blood collection.

In addition to the routine guideline requirements, ophthalmologic exams were conducted on all accli-
matised animals prior to exposure, and then again on all surviving animals just prior to termination of
the 1- and 2-year segments of the study.

At necropsy, the organ weights and organ/body weights were determined for the following tissues:
adrenal glands, brain, heart, kidneys, liver, lungs, ovaries, pituitary, spleen and testicles. All required
tissues plus all gross lesions detected at necroscopy from all animals were histopathologically exam-
ined.

Results and discussions:

Findings:

Concentration, stability and homogeneity of the test compound in feed

The mean treatment concentrations remained within approx. 5 % of the nominal concentrations. Based
on analytical chemistry determinations, cyfluthrin was considered to be homogeneously distributed
and stable in the feed.

Cyfluthrin intake:

The mean test substance intake over the 2-year treatment period is summarised in the table below.

Table B.6.5-10: Rat 2-year study: Calculated test substance intake
Nominal dose levels (ppm) Average daily consumption of cyfluthrin (mg/kg bw/d)
Males Females
0 0.0 0.0
50 2.6 3.3
225 11.6 14.4
450 22.8 28.3
Survival:

Survival was unaffected by administration of the test substance as the incidence of mortality was com-
parable between treated and control animals of each sex. Overall, survival to the end of the 2-year
treatment period was in the range of 54—-82 %.

Body weight gain and food consumption:

Data for body weight gain and terminal body weight are summarised in the next table.
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Table B.6.5-11.: Rat 2-yr study: Body weight gain ath terminal body weight (24-months
group)
Time period Mean bw gain (g) during the designatedtudy periods at dose (ppm)

0 50 225 450 0 50 225 450
Males Females

wk 1 —wk 13 140.5 136.9 123.9 108.8 547 53.3 51.2 45.0
(100 %) [(97 %) |(B8%) |(77 %) |(100%) [(97 %) |[(94%) |(82 %)

wk 1 —wk 26 181.4 175.9 160.4 145.6 73.3 71.8 68.3 58.3
(100 %) [(97 %) |(88%) |(80 %) |(100 %) [(98 %) |(93 %) |(80 %)

wk 1 —wk 52 224.0 217.8 196.9 173.3 92.0 89.4 86.8 73.9
(100 %) [(97 %) |(88%) |(77 %) |(100%) [(97 %) |(94 %) |(80 %)

wk 1 -wk 104 [192.1 180.8 171.9 165.0 149.9 137.9 134.7 118.8
(100 %) [(94%) |(B9%) |(B6%) |(100%) [(92%) |[(90%) |(79 %)

Terminal body |366.7 354.5 344 .4* 340.5* 274.5 263.8 256.2* 236.3*

weight (g) (100 %) [(97 %) |(94 %) |(93%) |(100 %) [(96 %) |(93 %) |(86 %)

aLast body weight determinations for females wesdgrmed during treatment week 103.
Statistics: Anova + Dunnett's test: p< 0.05

Body weight gain remained unaffected in both seatebe low dose level of 50 ppm. At the end of the
treatment period, declines of 11 % and 10 % bodightegain were noted in 225-ppm males and fe-
males, respectively, while at 450 ppm, body weiggihs were reduced by 14 % and 21 % in males
and females, respectively. Terminal body weightsevetatistically significantly decreased at 225 ppm
and above in both sexes.

Food consumption and utilisation was not influenbgdreatment in both sexes at all doses tested.
Clinical observations and ophthalmoscopy:

With the exception of a statistically significanilycreased frequency of alopecia noted in 450-ppm
males and females (see table below), neither eliraad/or cage-side observations, nor ophthalmic
toxicity attributable to exposure to the test sabsé were observed.

Table B.6.5-12: Rat 2-yr study: Clinical observatios
Group Incidence of alopecia (skin, forelimb) at dos (ppm)

0 (%) 50 (%) 225 (%) | 450 (%)| 0 (%) 50 (%) 225 (%) 504%)
Males Females

1-year group |0/20 (0) | 2/10 (20)| 4/10 (40) 13/20 (6%)20 (25) | 0/10 (0) | 5/10 (50) 11/20 (§5)

(days 30-367)

2-year group |17/50 (34)16/50 (32) 17/50 (34) 30/50 (60) 30/50 (60) 35/50 (70) 34/50 68) | 43/50 (86)

(days 30-738)

Clinical chemistry, haematology, and urinalysis:

Slightly reduced red blood cell count (RBC), henabjgh concentration and haematocrit were noted at
the 3- and 6-months investigation in males andhat &-months investigation in females of the
450 ppm group. In males also the lower dose groeypsaled minimally lower values during the first
6 months of treatment. Later investigations re\eale differences between the dose groups anymore.
Reticulocytes counts were distributed uniformlyvietn all dose groups and at all investigations.
Therefore, no toxicological significance was atitéd to these findings.

Clinical chemistry findings included a slight dediin serum triglyceride concentration in 225- and
450-ppm males at all investigations. Statisticgh#icance was mainly reached for the high dose
group (450 ppm). To a lesser extent serum chotdstencentration was also reduced (3-, 12-, 24-
months investigation). In females a tendency tghsly lower triglyceride values was also noted -at 6
18- and 24-months investigation. Cholesterol vahrescomparable between the groups.

No evidence of cyfluthrin-induced toxicity was obssd in any other in-life parameters including
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urinalysis. No treatment-related gross lesions vedgerved at the 12-months and 24-months necrop-
sy.

Organ weight changes:

Statistically significant changes in absolute orgaghts and organ/body weight ratios are summa-
rised in the table below. Decreased absolute weiglete accompanied by increases in the respective
relative organ weights, indicating that the orgasight changes observed in this study were secondary
to cyfluthrin-induced decreases in body weight.sTbonclusion is supported by the lack of corre-
sponding treatment-related histopathological tisshanges.

Table B.6.5-13: Rat 2-year study: Organ weight chages (24-months group)
Parameter Dose (ppm)
0 50 225 450
MALES

Adrenals abs. wt (g) | 0.088 (100%)| 0.085 (97 %)| 7280 (82 %) 0.078 (80 %)
rel. wt (%) |0.013 (100%) | 0.013 (100%)| 0.014 (268 |0.014* (108 %)
Kidneys abs. wt (g) | 3.587 (100%) | 3.586 (100 %) 43’3 (93 %) 3.287* (92 %)
rel. wt (%) |0.799 (100%) | 0.830 (104%)| 0.846* GB@) | 0.873* (109 %)
Liver abs.wt(g) | 18.29 (100%) | 17.08 (93 %) 15.9887 %) 14.73* (81 %)
rel. wt (%) |3.778 (100%) | 3.881 (103%)| 3.980 (26F |4.096* (108 %)
FEMALES
Liver abs.wt(g) | 11.47 (100%) | 11.32 (99 %) 11.0097 %) 10.05 (88 %)
rel. wt (%) | 4.097 (100%) | 4.119 (101%)| 4.067 P |4.217 (103 %)

Statistics: Anova + Dunnett's test: p< 0.05;
Kruskal-Wallis Anova + Mann-Whitney u-test = p< 0.05.

Histopathology:

At 12-month investigation no treatment-related dpsthological changes were observed. There were
no neoplastic or non-neoplastic microscopic altenstin the 24-month male and female rats that were
considered to be compound-related. Only one newpless marginally increased over the concurrent
controls consisting of mammary gland adenocarcirsomathe 24-month 450 ppm female rats (see
next table).

Table B.6.5-14: Rat 2-year study: Findings in thedmale mammary gland
MAMMARY GLAND Incidence of mammary gland lesions
(animals with lesion / animals examined)
Dose level (ppm) Historical control dataa
0 50 225 450 92-272-SC| 91-272-LJ
Hyperplasia 0/50 1/50 0/50 2/50 0/50 0/50
Adenomas 0/50 0/50 0/50 0/50 0/50 1/50
Adenocarcinoma 1/50 0/50 0/50 4/50 0/50 1/50
Fibroadenoma 9/50 15/50 9/50 4/50 no data no data
Total mammary gland tumours 10/50 15/50 9/50 8/50 | o data no data

a Historical control data was available from two €ay studies conducted at the testing facility usimgFischer-344 rat
(Study-No. 92-272-SC and 91-272-LJ)

Despite being out of range of in-house historicaitmol data, the increased incidence of mammary
gland adenocarcinomas was considered to be inaid@ntthe following reasons:
There was no suggestion of compound-induced cagemioity due to cell proliferation based on the
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incidence of mammary gland hyperplasias, fiboroadenomas, and a lack of mammary gland adenomas;
No dose-dependent increase incidence of all mammary gland tumours combined was found. Addition-
ally a complete battery of mutagenicity studies performed on the compound indicated that cyfluthrin
was non-genotoxic. The time to tumour development between control and treated animals appeared to
be comparable, as no proliferative lesions of any kind were seen in the mammary glands of the 12-
month group in this study and all treated and control 24-month females that contained mammary gland
adenocarcinomas were sacrificed at study termination. Finally, there was no evidence of compound-
induced carcinogenicity based on a previous two-year feeding study in the Wistar rat with technical
grade cyfluthrin at doses identical to those used in this study.

Wahle B.S. and Christenson W.R. (2000, TOX2001-1766) Supplemental Submission to Bayer Report
No. 107769 (Report-No.: 107769-1): The report 107769 (Technical Grade Cyfluthrin: A Combined
Chronic Toxicity / Oncogenicity Testing Study in Rats) was classified as unacceptable by the Califor-
nia authorities. Several issues were discussed between the California authorities and the notifier. The
supplemental submission mainly deals with the rationale for dose selection which was not accepted by
the California authorities since there was no treatment-related effect in the study except body weight
reduction. The notifier clearly feels that an MTD was achieved in this study, based principally upon
the adverse decline in body weight.

Conclusion

Based on the lack of adverse compound-related effect in body weight gain at a dose of 50 ppm in
males and females, a systemic chronic toxicity NOEL of 2.6 and 3.3 mg cyfluthrin/kg bw/d was estab-
lished for male and female rats, respectively. No evidence for compound-induced neoplasia was found
in this study.

Re-evaluation by the RMS (2015):

Body weight reduction at 225- and 450-ppm males and females. NOAEL: 50 ppm (2.6/3.3 mg/kg
bw/d).

The study is considered acceptable under the conditions of the study and based on the information
given in the report and in the supplemental submission (Report No. 107769-1 of Wahle B.S. and
Christenson W.R., 2000, TOX2001-1766). Also in the addendum 1 to the monograph (2002,
ASB2014-9599), the study was considered acceptable.

Data point: KCA5.5.3
Report:

, 1998, TOX2001-1770
Technical grade cyfluthrin: An oncogenicity study in the mojjijjij

I Study No. 95-271-DR, Report No. 108041, unpublished, (Exper-
imental work from 15 November 1995 — 21 May 1997)

(2000) TOX2001-1770, Supplemental
submission to Bayer report No. 10804 Tlechnical grade cyfluthrin:
An oncogenicity study in the mou

., Study No. 95-271-DR,
Report No. 108041-1, unpublished

Guideline(s): Yes (OECD Guideline No. 451)
Deviations: None that were considered to have compromised the validity of the study
results

! During the evaluation of Report No. 108041 an electronic request was made (8/16/00) for a separate summary
table including only neoplastic lesions (in addition to the micropathology table listing both non-neoplastic and
neoplastic lesions, already included in the report). Subsequently, an addendum to the original report was pre-
pared with an extra table containing only neoplastic lesions.



beta-cyfluthrin -144 - 07.03.2017
Volume 3 — B.6 Toxicology and metabolism data

GLP: Yes
Acceptability: Acceptable

Material and Methods:

Test material: Cyfluthrin, technical grade, purity: 93.9-95.1 %, batch no.: 4030059/BF9340-71

Test animals: CD-1 mice, age and bw (Day 0): approx. 8 weeks; males: 28.7 g, females: 24.3 g

Source

Cyfluthrin was administereth the diet to 50 CD-1 mice per dose and sex for approx. 18 months.
Nominal doses: 0-200-750-1400/1600 ppm (male/female), equivalent to 0-31.9-115-233 mg/kg
bw/d for males and 0-38.4-141-310 mg/kg bw/d for females). All test diets were availahte for
libitum consumption at all times; the homogeneity and stability of cyfluthrin as a dietary mixture was
confirmed. Body weight and food consumption determinations were conducted weekly for approx.
17 months and once during the last month of the study; detailed clinical examinations of each animal
were conducted weekly throughout the study. Standard haematological and differential leukocyte
analyses were performed on blood from non-fasted animals at approx. 12 and 18 months into the
study. All animals placed on study were subject to a post-mortem examination, which included (1)
documenting and saving all gross lesions, (2) weighing designated organs (adrenal glands, brain, heart,
kidneys, liver, lungs, ovaries, spleen and testes), and (3) collecting representative tissue specimens for
histopathological evaluation.

Results and discussions:

Findings:

Body weight gain and food consumption:

Decreased body weight gains over the 18-month treatment period (see next table) were observed in all
female treatment groups and in high-dose-group males. Food consumption remained unaffected in
both sexes at all doses tested. At sacrifice, female terminal body weights were statistically significant-
ly decreased compared to controls at all dose levels tested, while male terminal body weight was sta-
tistically significantly decreased only at 1400 ppm.

Table B.6.5-15: Mouse 18-month carcinogenicity study: body weight gains
Parameter Male dose groups (ppm) Female dose groups (ppm)
0 200 750 1400 0 200 750 1600
Bw gain (g) 11.3 10.9 10.4 8.5 13.2 11.8 10.4 6.1
0-18 mo (100 %) [(95%) [(95%) |(77 %) [(100%) [(91%) |(80 %) |(46 %)
Terminal bw (g) | 39.3 38.7 37.6 35.8* 36.4 34.0* 33.1* 29.8*
(100 %) [(98%) |[(96%) |(91%) |(100%) |(93%) |(91%) |(82 %)

* Statistically significant (Anova + Dunnett's Testk p.05

Clinical observations attributable to exposure included alopecia and rough coat in the 1400/1600 ppm
males and females, and hunched back, lesion redness, and lesion scab observed in the 1600 ppm fe-
males. The redness and scabs were generally associated with the ear pinnae of one or both ears.



beta-cyfluthrin

- 145 -

Volume 3 — B.6 Toxicology and metabolism data

07.03.2017

Table B.6.5-16: Mouse 18-month carcinogenicity styd clinical observations
Parameter Male dose groups (ppm) Female dose groufjspm)

0 200 750 1400 0 200 750 1600
Alopecia 5/50 8/50 6/50 11/50 14/50 17/50 18/50 502/
Rough coat 9/50 18/50 16/50 30/50 9/50 5/50 7/50 /5@0
Hunched back 0/50 1/50 1/50 0/50 0/50 3/50 0/50 05/5
Lesion, redness | 4/50 1/50 2/50 4/50 0/50 2/50 1/50 |5/50
Lesion, scab 16/50 16/50 22/50 20/50 2/50 7/50 7/50 | 22/50

No evidence of a cyfluthrin-induced toxicity wassebved in any other in-life parameter including

survival and haematology.

Gross pathological observations attributable toosype included rough coat in 1400/1600 ppm males
and females, crusty zones of the skin of the ed@bhppm males and the 1400/1600 ppm males and
females, and wet/stained ventrum in 1400 ppm maeserous declines in absolute organ weight

were observed especially in female treatment grésges next two tables).

Table B.6.5-17: Mouse 18-month carcinogenicity styd Male terminal body weight and
organ weights
Parameter Dose (ppm)
0 200 750 1400
MALES
Terminal bw [g] 39.3 (100%) | 38.7 (98 %) 376  (9p % [35.8* (91 %)
Brain abs.wt(g) | 0.517 (100%) | 0.511 (99 %) 0.51¢P9 %) 0.512 (99 %)
rel. wt (%) | 1.331 (100%) | 1.333 (100%)| 1.376 (2B |1.442* (108 %)
Heart abs.wt(g) | 0.232 (100%) | 0.235 (101% 0.24104 %) | 0.235 (101 %)
rel. wt (%) | 0.596 (100%) | 0.610 (102%)| 0.643 (®8B |0.656 (110 %)
Kidney abs.wt(g) | 0.924 (100%) | 0.875 (95 %) 0.90(98 %) 0.903 (98 %)
rel. wt (%) | 2.353 (100 %) | 2.272 (97 %) 2413 (OB |2.527* (107 %)
Liver abs.wt(g) | 2.371 (100%) | 2.294 (97 %) 2.25895 %) 2.245 (95 %)
rel. wt (%) | 6.059 (100 %) | 5.940 (98 %) 5.996 (99 % [6.318 (104 %)
Spleen abs.wt(g) | 0.145 (100%)| 0.124 (86 %) 0.1138 %) 0.106 (73 %)
rel. wt (%) | 0.372 (100%) | 0.322 (87 %) 0.303 (8L % [0.296 (80 %)
Testes abs.wt(g) | 0.226 (100%)| 0.223 (99 %) 0.23906 %) | 0.226 (100 %)
rel. wt (%) | 0.576 (100%) | 0.582 (101%)| 0.637* 1®b) |0.637* (111 %)

* Statistically significant (Anova + Dunnett's Tegik 0.05
$ Statistically significant (Kruskal-Wallis + Mann-itney u-Test): = 0.05
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Table B.6.5-18: Mouse 18-month carcinogenicity styd Female terminal body weight and
organ weights
Parameter Dose (ppm)
0 200 750 1400/ 1600
FEMALES
Terminal bw (g) 36.4 (100 %) 34.0* (93 %) 33.1* (@) 29.8* (82 %)
Brain abs.wt(g) | 0.529 (100%) | 0.527 (100%)| 0.53(00 %) | 0.512* (97 %)
rel. wt (%) | 1.464 (100 %) | 1.563* (107 %) | 1.612*1(1%) | 1.742* (119 %)
Heart abs.wt(g) | 0.201 (100%) | 0.192 (96 %) 0.19®8 %) 0.171* (85 %)
rel. wt (%) | 0.555 (100 %) | 0.567 (102%)| 0.594 (®8y |0.582 (105 %)
Kidney abs.wt(g) | 0.669 (100%) | 0.606 (91 %) 0.63(D4 %) 0.579 (87 %)
rel. wt (%) | 0.810 (100%) | 0.810 (100%)| 0.877108%) | 0.87% (108 %)
Liver abs.wt(g) | 2.171 (100%) | 1.971* (91 %) 2.11297 %) 1.938* (89 %)
rel. wt (%) | 5.946 (100%) | 5.796 (97 %) 6.350 (2OY |6.520* (110 %)
Lung abs.wt (%) | 0.295 (100%) | 0.275 (93 %) 0.2919 %) 0.260 (88 %)
rel. wt (%) | 0.810 (100%) | 0.810 (100%)| 0.877108%) | 0.87% (108 %)
Ovary abs.wt(g) | 0.163 (100%) | 0.214 (131%) 0.18212%) | 0.122 (75 %)
rel. wt (%) | 0.442 (100%) | 0.650 (147%) 0.562 (2&Y |0.373 (84 %)
Spleen abs.wt(g) | 0.205 (100%)| 0.15274 %) 0.141 (69 %) 0.128 (62 %)
rel. wt (%) | 0.554 (100 %) | 0.448 (81 %) 0.423 (76 % [0.429 (77 %)

* Statistically significant (Anova + Dunnett's Tegik 0.05
$ Statistically significant (Kruskal-Wallis + Mann-itney u-Test): = 0.05

Evaluation of organ/body weight ratios suggest trgan weight changes observed in this study were
likely secondary to cyfluthrin-induced decreasebady weight gain. This conclusion is supported by
the lack of microscopic evidence of a direct tolagical insult by cyfluthrin on any tissue examined
in this study.

Microscopic lesions associated with exposure tdesesubstance observed in this study occurred in
gross lesion involving the skin of the ear andudeld acanthosis, chronic active inflammation, in-
flammation—all types, ulcer, and debris, which esponded to the increased incidence of "crusty
zones" found at the tip of the ears upon grossopsgr examination. The incidences were generally
elevated in 750-ppm males and 1400/1600-ppm malé$eamales. In general, the affected ears at the
time of necropsy were ulcerated (parts of pinnagsimg) and red with crust and debris. The "skifi ear
(tip of ear) lesions appear to have resulted frgfluthrin-induced paraesthesia.

The body weight profile which emerged through agp8 months of continuous and repeated die-
tary exposure to the test substance suggeststthia highest dose tested, the MTD for cyfluthnn i
the male mouse was established (1400 ppm), whileeifemale mouse, the MTD was clearly exceed-
ed (1600 ppm). No evidence of a compound-inducegblastic response was observed in any tissue
examined.

Conclusion

Under the conditions of the this study, cyfluthsinowed no evidence of a carcinogenic potential in
mice after 18-month continuous dietary exposur@emfto 1400 ppm in males and 1600 ppm in fe-
males, the highest dose tested. A NOAEL for systaoxicity could not be derived because female
body weights were slightly albeit statistically miigcantly decreased already at 200 ppm, the lowest
dose level tested. In males, a NOAEL for systemuacity of 200 ppm (31.9 mg/kg bw/d) was based

on increased incidences of crusty ear lesionséhove 750 ppm (115 mg/kg bw/d).

NOEL (Mouse 18-month carcinogenicity): 1400 ppm3 23g/kg bw/d).
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Re-evaluation by the RMS (2015):

No evidence of carcinogenicity was observed ad@dle levels tested.

200 ppm (38.4 mg/kg bw/d): Decreased body weightgja females.

750 ppm (115/141 mg/kg bw/d): Decreased body weggltis in females; Gross pathological observa-
tions: crusty zones of the skin of the ear in maltistopathology: acanthosis, chronic active inflam
mation, inflammation—all types, ulcer, and debdsr{esponding to "crusty zones" found at the tip of
the ears upon gross necropsy examination) in males.

1400 ppm (233 mg/kg bw/d)/1600 ppm (310 mg/kg bwixBcreased body weight gains in males and
females; clinical observations: alopecia and roagat in males and females; hunched back, lesion
redness, and lesion scab in females; Gross patbalaghservations: rough coat and crusty zones of
the skin of the ear in males and females, wet/sthiventrum in males; Histopathology: acanthosis,
chronic active inflammation, inflammation—all typegicer, and debris (corresponding to "crusty
zones" found at the tip of the ears upon grossopsgrexamination) in males and females.

Based on the reduced body weight in female anifnais 200 ppm onwards, no NOAEL can be de-
rived for females from this study. The NOAEL in msiwas 32 mg/kg/day.

The NOAEL for carcinogenicity is 1400/1600 ppm (2810 mg/kg bw/d).

A NOAEL for systemic effects could not be deriveasbd on decreased body weight gains in females
at all dose levels.

The study is considered acceptable under the ¢onsglibf the study and based on the information
given in the report and in the supplemental subimis$Vahle and Christenson, 1998 and 2000,
TOX2001-1770 (Report No. 107769-1). Also in theemdtum 1 to the monograph (2002, ASB2014-
9599), the study was considered acceptable.
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B.6.6 Reproductive toxicity

No new data on reproductive toxicity have been generated since the Annex-l inclusion of cyfluth-
rin/beta-cyfluthrin and the publication of the addendum 1 (2002, ASB2014-9599). All studies here
have been previously submitted. For the renewal process they were again evaluated.

After Annex | inclusion a developmental neurotoxicity screening study with beta-cyfluthrin in rats has
been conducted (Sheets, 2003, ASB2007-2856, reported under B.5.7).

A literature research for the Renewal Assessment Report (RAR) including publications from the last
10 years was performed by the RMS. The publications were considered as supplemental information
or not acceptable. The results had no influence on the derivation of threshold values or on classifica-
tion and labelling of beta-cyfluthrin.

Studies evaluated in the original monograph of beta-cyfluthrin by the RMS in October, 1996
(ASB2010-10436):

B.6.6.1  Generational studies

Data point: KCA5.6.1

Report: I 1033 TOX9401906:
FCR 1272 - Multigeneration study on rats. Report no.: 11870 (June 08,
1983, report), 11870A (December 07, 1987, addendii

Guideline(s): The performance of the test was based on recommendations published by
the FDA (1968, 1980).
Deviations: The purity of individual batches of the test compound was not given; 20

pregnant females were not present in every test group; water consumption
is not reported; the presence of sperm or vaginal plug was not checked
during mating; sperm parameters and estrus cycle length were not taken/
reported; mating was performed with one male and two females in on
cage; physical development of offspring and sexual maturation was not
reported (i.e. ear/eye opening); functional investigation (motor activity,
sensory function) of offspring was not performed; parental animals (P and
F1) were, with the exception of intercurrently died animals, not examined
macroscopically and histologically; the following organ weights were not
taken: uterus, epididymides, prostate, seminal vesicles, brain, spleen,
pituitary, adrenal and thyroid gland,

GLP: When the study was performed, GLP was not compulsory.

Acceptability: Not acceptable
(Dates of exp. work: November 1980 - November 1982).

Materials and methods:

Groups of 10 male and 20 female Wistar rats (Bor:WISW (SP

body weight 85-90 g) received cyfluthrin (purity not reported) via the feed in concentrations of 0, 50,
150, and 450 ppm corresponding to 0, 3.80-3.95, 11.37-13.58, 34.74-39.58 mg/kg bw for males and O,
5.14-5.53, 14.01-15.96, 46.86-50.16 mg/kg bw for females throughout the entire experimental period.
The test compound was a composite sample of 5 different batches, available as a pre-mix concentrate
with Wessalon S with a cyfluthrin content of approx. 50 %. The purity of individual batches was not
given.

Statistical methods: U-test of Mann, Whitney and Wilcoxon, Fishers exact test.
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Results and discussions:

Doses of up to and including 450 ppm had no effecthe mortality, appearance and behaviour of the
FO, F1b, and F2b parents. For females, dose le¢&8 ppm did not result in relevant treatmenttrela
ed influences on body weight gain. But the F1b shalethe 50 ppm dose group gained weight more
slowly than males of the control group. These wedifierences were significant at weeks 22, 23, 30
and after week 35 (for example see Table B.6.6A1)150 ppm and 450 ppm the decreased body
weight gains of parental rats were evident. Nowvaai¢ differences in food consumption can be found
in rats up to a dose level of 450 ppm in FO-gememat males F1b-generation food consumption was
markedly reduced at 450 ppm (19 %) and slightli/5&t ppm (14 %).

Table B.6.6-1: Body weight (parental data)
Dose [ppm] 0 50 150 450
Sex M/F M/F M/F M/F

Means(F0, 31 wk) [g] 371/263 392/264 360/241 343/224
+SD [g] 19/44 24/32 15/36 22/25
Signi */- o
Means(F1b, 30 wk) [g] 411/212 370/220 323/210 329/195
+SD [g] 47/22 40/21 47/19 17/14
Slgnl */_ **/_ **/**
Means(F2b, 29 wk) [g] 389/223 404/219 372/211 338/205
+SD [g] 27/16 30/15 23/17 37/13
S|gn| **/* **/**

* = p <0.05, ** p <0.01.

The fertility index for 450 ppm females of th& thating of the F1b generation was lower when com-
pared to lower dose groups and the first matifignfating; dose groups 0-50-150-450 ppm: 90-100-
90-85 %; 29 mating: 85-90-85-65 %).

Doses of up to and including 450 ppm did not indenadformations in the pups, and did not give rise
to any anomalies in the male/female ratio.

The treatment with FCR 1272 at 150 and 450 ppmitegbin reductions in viability and lactation in-
dex (Table B.6.6-2), occasionally fewer pups peerdiand decreased body weight gains in the pups. |
F1b, the total number of pups was decreased abd8350 ppm and the number of dead pups was
increased at 450 ppm. One pup in the 150 ppm gaodpsome pups in the 450 ppm group exhibited
convulsions.

Table B.6.6-2: Viability index [VI], lactation index [LI]:
Dose [ppm] 0 50 150 450

Fla-VI [%)] 100 99.5 93.9% 96.7*
Fla-LI [%] 99.5 97.7 97.2 87.1*
F1b-VI [%] 91.2 98.0** 97.6* 91.4

F1b-LI [%] 96.0 95.5 91.4 83.5%*
F2a-VI [%] 98.6 96.2 94.1 91.9*
F2a-LI [%] 95.1 91.9 91.8 80.2**
F2b-VI [%] 88.0 93.7 83.2 88.0

F2b-LI [%] 93.1 92.6 75.8** 72.4%*
F3a-VI [%] 96.1 94.1 77.0** 77.8**
F3a-LI [%] 94.3 94.3 90.4 92.3

F3b-VI [%] 99.0 92.3* 89.0** 77.4%*
F3b-LI [%] 97.7 94.9 98.3 91.5*

* = p <0.05; * =p <0.01.
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Table B.6.6-3: Total and dead number of pups

Dose [ppm] 0 50 150 450
Total number Fla 206 203 215 210
Dead number of Fla pups 0 3 2 1
Total number F1b 215 202 167 169
Dead number of F1b pups 0 0 1 6

Table B.6.6-4: Mean birth weight [MBW]

Dose [ppm] 0 50 150 450
Fla-MBW [g] 5.9 5.9 55 5.5*
F2a-MBW [g] 6.1 5.6* 5.9 5.5*
F3a-MBW [g] 6.0 5.8 5.8 55

* = p <0.05; ** = p <0.01.

The treatment with 450 ppm resulted in a negatifexton the birth weight of the Fla and F2a gener-
ations (Table B.6.6-3).

The necropsy of the parents (spontaneous deaththarghcrificed F2b-animals) and the necropsies
and histopathological examination of the organ&aih offspring revealed no effects at doses up to
and including 450 ppm.

The determination of organ weights, which was pentd for the F2b generation only, revealed a
dose-dependent and, in some cases, significanttredwf the absolute liver and kidney weights.

Table B.6.6-5: Absolute organ weights (ABW) (F2b)
Dose [ppm] 0 50 150 450
Liver ABW [mg] m 13215 13477 12007 11408*
ABW [mg] f 8795 8621 7878** 8026**
Kidney ABW [mg] m 2453 2608 2414 2293
ABW [mg] f 1614 1632 1501** 1482**
Testes ABW [mg] 3589 3602 3242 3336
Ovaries ABW [mg] 146 139 134 134

* = p <0.05; * =p <0.01.

Conclusion:

A NOAEL of 50 ppm for parental and reproductionitity, corresponding to 3.74 mg/kg bw/d in
males and to 5.14 mg/kg bw/d in females, was dladsior reason of a slight growth retardation in
one parent generation and a slightly reduced vighiidex in the F3b generation. At higher doses a
retardation of growth of the parents and pups ametlaced viability of pups were evident. The NO-
AEL in male rats (3.74 mg/kg bw/d) served as bémiscalculation of the proposed AOEL, oral for
cyfluthrin.

Re-evaluation by the RMS (2015):

450 ppm (34.74-39.58 mg/kg bw/d for males/46.8@60ng/kg bw/d for females):

Decreased body weight gains of parental rats; |dergility index; reductions in viability and ladtan
index; fewer pups per litter and decreased bodghtajains in the pups; decreased total number of
pups; increased number of dead pups; significahutateon of absolute liver and kidney weights.

150 ppm (11.37-13.58 mg/kg bw/d for males/14.086%ng/kg bw/d for females):

Decreased body weight gains of parental rats; texhgin viability and lactation index; fewer pups
per litter and decreased body weight gains in tingspdecreased total number of pups; significant
reduction of absolute liver and kidney weights.
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The NOAEL for parental and reproduction toxicity was 50 ppm corresponding to 3.74 mg/kg bw/d in
males and to 5.14 mg/kg bw/d in females.

The study is now considered to be not acceptable since no information on the purity of the test sub-
stance is given and due to a variety of deviations from the test guideline. In the original monograph of
beta-cyfluthrin from October, 1996 (ASB2010-10436), the study was considered to be acceptable.

In the addendum to the report no. 11870 (Loeser and Eiben, October 9, 1987, TOX9401906; GLP:
yes), the revision of the food consumption data and the approx. duration of the individual phases of the
study are reported.

Studies evaluated in the addendum 1 to the monograph (2002, ASB2014-9599):

Data point: KCA5.6.1
Report:

, 1996, TOX2001-1771:

A Two-Generation Reproduction Study in Rats Using Technical Grade
Cyfluthrin Administered Via the Diet
...
. _ _

Study-No. 93-672-UZ, Bayer File-No.: 7910, unpublished
(Experimental work from 8 September 1993 — 15 June 1994)

Guideline(s): OECD Guideline 416 (adopted January 2001)
Deviations: Sperm parameters were not evaluated.

GLP: Yes

Acceptability: Acceptable

(Experimental work from 8 September 1993 — 15 June 1994)

Materials and methods:

Test material: Technical grade cyfluthrin, purity: 94.6-96.2 %; batch no. 2030025
Test animals: Male and female Sprague-Dawley rats, age at study initiation: 7 weeks; ||

Technical grade cyfluthrin was administered via the diet to Sprague-Dawley rats (30 rats/sex/group)
for two generations (one mating per generation) to test for potential reproductive and neonatal effects.
The test compound was administered at nominal dose levels of 0-50-125-400 ppm, corresponding to
internal dose calculation for males premating / females premating/ gestation/ lactation:

50 ppm: 3.3 mg/ kg bw/d

125 ppm: 8.3 mg/ kg bw/d

400 ppm: 26.7 mg/ kg bw/d.

The kb and k adults received cyfluthrin in the diet throughout the entire study, beginning at seven
weeks of age for thepRadults and at weaning for the &dults. Prior to breeding, the animals received
treated feed at least for a ten-week period. During the study, adult animals were evaluated for the ef-
fect of the test compound on body weight, food consumption, clinical signs, oestrus cycling, mating,
fertility, gestation length, and litter size. The offspring were evaluated for compound-related effects on
sex ratio, pup viability, body weight gain, and clinical signs. Gross necropsy evaluations were per-
formed on all adults and pups. Histopathological evaluation of reproductive organs, the pituitary, and
gross lesions was performed on allaiRd F adults. Additionally due to clinical signs of neurotoxicity,

the brain, spinal cord, and one sciatic nerve were collected from all F1 adults and placed in buffered
10 percent formalin in the event that further microscopic examination was deemed necessary.
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Results and discussions:

Results parental animals:

Test substance intake:

The intake of cyfluthrin, calculated using the agtiahl concentration of cyfluthrin in the feed and
based on body weight and food consumption datprasented in Table B.6.6-6 below. For risk as-
sessment purposes, a time-weighted conversionrfattth was used for calculation of the test sub-
stance intake based on the test substance feecrtomioon, as proposed by the WHO (2000,
ASB2013-4646).

Table B.6.6-6: Rat 2-generation study: Test substae intake
Level Mean doses in mg/kg bw/d
Males Females Default calculation*
Premating Premating Gestation Lactation Males & dem
50 ppm 3 4 4 7 3.3
125 ppm 9 10 10 19 8.3
400 ppm 29 33 33 59 26.7

* based on default conversion factor of 15 propdsedMPR (WHO) to be used for rat multi-generatitrdies

Clinical observations:
There were no compound-related clinical signs thrltamales. However, forofand k females there

was a compound-related splaying of the hind limb4Q® ppm which occurred during the lactation

phase (see next table and discussion below).

Table B.6.6-7: Rat 2-generation study: Incidence daplayed hind limbs in females during
lactation
Generation Incidence of splayed hind limbs in dosgroup females during lactation
0 ppm 50 ppm 125 ppm 400 ppm
FO females (0/30) (0/27) (0/26) (15/29)*
F1 females (0/25) (0/27) (0/27) (9/25)**

Statistically significant (Fisher's Exact Testy: p< 0.05;" = p<0.01

Survival:

There were no compound-related mortalities.

Body weight and food consumption:

There was no compound-related effect on body wdighEy and k females or FFmales during the
premating period. In mid- and high-dose grouprales, however, terminal body weights were statis-
tically decreased by 6 % and 8 %, respectively)eMamales were affected only after exposure to the
high dose of 400 ppm:oFemales during the gestation phase (-13 % bw gaid)both Fand F fe-
males during the lactation phase (bw gains decddag80 % and 46 % forgland k females, respec-
tively).

There was no compound-related effect on food coptomfor males or females (premating and ges-
tation phases). During the lactation period, howesempound-related decreases in food consumption
were observed at 125 ppm infEmales, and at 400 ppm in both theaRd k females.
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Table B.6.6-8: Rat 2-generation study: Body weiglgains of Fy and F; adults
Dose Level Body weight gains (g)
FO generation adults F1 generation adults
Males Females Males Females
Premating| Premating| Gestation | Lactation |Premating| Premating| Gestation | Lactation
(wk 1-14) | (wk 1-14) | (day 0-20) (day 0-21) (wk 1-11) | (wk 1-11) | (day 0-20) (day 0-21
0 ppm 188 75.6 121.8 25.8 196 78.3 112.9 40.9
(100 %) |(100 %) |(100 %) |[(100%) |(100 %) |(100%) |[(100 %) |(100 %)
50 ppm 184 78.4 122.0 23.7 203 82.9 120.8 31.6
(98 %) (104 %) |(100 %) |(92 %) (104 %) |(106 %) |(107 %) |[(77 %)
125 ppm 173 72.5 108.1 25.8 191 84.4 107.7 29.2
(92 %) (96 %) (89 %) (100 %) | (97 %) (108 %) |(95 %) (71 %)
400 ppm 169 64.5 106.3** |18.l1a 181 74.5 100.2 2l.1a
(90 %) (85 %) (87 %) (70 %) (92 %) (95 %) (89 %) (54 %)

" = p<0.01 (statistically significant according to Dutttsetest)
a body weight of b and k high-dose females significantly reduced compaoecbntrol levels on lactation days 4, 7, 14

and 21 { = p<0.01, Dunnett's test)

Reproductive parameters:

There were no compound-related effects on adutbrktive parameters (oestrus cycle staging; in-
semination length; mating, fertility and gestatiolices; gestation length; number of implantation

sites and birth index.
Terminal body weights and organ weight changes:

Statistically significantly decreased terminal badsights were observed in F1 males at 125 ppm and
400 ppm and in F1 females at 400 ppm. There wereongpound-related absolute or relative organ

weight changes in theyand k adults.

Table B.6.6-9: Rat 2-generation study: Terminal bod weights of ly and F; adults
Generation Terminal body weights (g, meant SD)

0 ppm 50 ppm 125 ppm 400 ppm

FO males |411.1+49.5 405.1+ 42.7 391.5+52.2 392.6+ 37.4
(100 %) (99 %) (95 %) (95 %)

FO females | 288.9+ 19.1 286.1+ 22.6 285.0+ 22.0 276.9+ 21.9
(100 %) (99 %) (99 %) (96 %)

F1 males |422.6+29.0 431.4+ 43.5 396.2+ 46.1* 389.7+ 46.3*
(100 %) (102 %) (94 %) (92 %)

F1 females | 289.0+ 27.4 289.6t 26.6 278.5+ 30.2 266.0x 26.7*
(100 %) (100 %) (96 %) (92 %)

Statistics: Anova + Dunnett's Test (two-sidéd¥;p< 0.05

Gross and histopathological lesions:
No compound-related effects were observed.
Results offspring:

Clinical observations:

Compound-related coarse tremors were observee iR thind F pups at and above 125 ppm (see next

table). The tremors were observed as early adilaectday 5 and had ceased by lactation day 18.
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Table B.6.6-10: Rat 2-generation study: Litter inallence of coarse tremors
Generation Litter incidence of coarse tremors in pps observed during lactation
0 ppm 50 ppm 125 ppm 400 ppm
F1 pups (0/30) (0/27) (4/25) (15/28)*
F2 pups (0/25) (0/26) (19/26)* (9/25)*

Statistics: Chi-square test & Fisher's Exact tesh{@woni adjustment of the p value)

Pup gender:

There was no compound-related effect on pup gender.

Litter size; live birth, viability and lactation dices:

No compound-related effects.

Birth weight and pup body weight development dutagation:

Cyfluthrin administration to Jand k parents had no effect on birth weight of theispffng. Statisti-
cally decreased pup weights observed drpéps at 50 and 400 ppm were not considered treétme
related in the absence of a relation to dose, Isecawcorresponding decrease was not observed in F

pups and because the values were within the histarontrol range (see next table).

Table B.6.6-11: Rat 2-generation study: Pup body vight development
Lactation Mean body weight of viable pups (g)
day F1 pups (males + females combined) F2 pups (malemales combined) H.C.c
0 ppm 50 ppm | 125 ppm 400 ppm O ppm 50 ppm 125 ppdd ppm | (range)
1 6.6 6.6 6.4 6.6 6.7 6.4* 6.4 6.3** 6.8
(100 %) | (100 %) |(97) (100 %) |(100 %) |(97 %) |(97 %) |[(95%) |[(6.1-7.2)
da 10.1 10.2 9.7 9.2* 10.3 9.3* 9.5 8.2** 10.2
(100 %) |(102 %) |(97 %) |(92 %) |(100 %) [(91%) |(92%) |(80%) |(9.2-11.3)
4b 10.0 10.3 9.7 9.2* 10.3 9.3* 9.5 8.2%*
(100 %) | (103 %) |(97 %) |(92 %) |(100 %) [(91%) |(92 %) |(80 %)
7 16.2 16.4 15.0* 13.7* |16.1 14.7* 14.4* |12.0* |16.3
(100 %) |(101 %) |(93 %) |(85%) |[(100 %) [(91%) |(89%) |(75%) |(14.8-
18.7)
14 314 315 29.5* 25.2* 130.3 28.8 25.8** 123.0** [32.0
(100 %) | (100 %) |(94 %) |(80 %) |(100 %) [(95%) |(85%) |(76 %) |(29.6—
35.8)
21 49.0 50.1 46.1 39.4* 1454 42.8 39.0** |33.6** |50.4
(100 %) |(102 %) |(94 %) |(B0 %) |[(100 %) [(94 %) |(86 %) |(74 %) |(46.6—
56.9)
a before culling; b post culling;

c Historical control data forpup body weight compiled from 14 studies with $joieDawley rats unequivocally
originating from SASCO Inc.; studies conducted betw&988-1995 by Bayer Corp., Stillwell

Statistics: Dunnett's Test= p< 0.05;"=p< 0.01

At 400 ppm, pup weights were statistically sigrafitly lower than in the control group on days 4, 7,
14 and 21, for both generations, with the body Weiganging from 8-26 % below the control group.
At 125 ppm, statistically significant lower pup \gbts were observed on days 7 and 14 for thaups
and on days 7-21 for the pups. At 50 ppm, statistically significant lowengpbody weights were
observed in the Fgroup on days 4 and 7; pup body weights remailightly below control values
also on days 14 and 21.

Gross pathological findings:

There were no compound-related gross lesions iffrtloe > pups. Micropathology data was not col-
lected for pups.

The increased incidence of splayed hind limbs aleskin high-dose group dams during lactation was
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probably due to the increase in food consumptidnclvcaused the dose during the lactation phase to
be approximately double the dose received duriagptemating and gestation phases.

The significantly decreased terminal body weight&2b-ppm group Fmale rats obviously resulted
primarily from body weight differences that wereealdy present at weaning (bw on premating week 1
reduced by 8 % compared to controls); differencebady weight changes were minimal (3 %) be-
tween k 125 ppm males and control during the 11-week ptiagg@eriod (Table B.6.6-9).

From the results of this study, it could not beleded that the statistically significantly decredise
body weights of low-dose group pups on days 4 and 7 of lactation were treatmdate®, although
this was considered unlikely for the following reas:

No significant effects were observed on days 14 2id~ pup weights at 50 ppm and 125 ppm dur-
ing the first week of lactation were virtually tsame, thus there was no obvious dose-response rela-
tionship; The pup body weights on days 4 and 7 werg close to historical control values.

For clarification of the significance of the findi® at 50 ppm, a supplemental 2-generation reproduc-
tion study in rats was conducted, in which no réidacin F. or K, pup weights was seen (Eigenberg,
1997, TOX2001-1772).

The increased incidence of coarse tremors and ebeedsed pup body weight observed during the
lactation phase (as early as lactation day 5 aadetkby lactation day 18 after weaning) iraRd F
pups at and above 125 ppm (19 and 59 mg/kg bwid)rced in the presence of maternal toxicity.

The excretion of cyfluthrin in rat milk has not Inedetermined but it can be concluded that the pres-
ence of adverse effects in the offspring at 125 s due to transfer of cyfluthrin or of its metabo
lite(s) in the milk during the lactation period.i$ttonclusion is supported by the absence of advers
treatment effects on prenatal or perinatal litramneters.

Conclusion:

Under the conditions of this two-generation repiithe toxicity study, cyfluthrin had no effect on
fertility when administered via the diet to rats topd00 ppm, the highest dose tested. The NOEL for
parental toxicity was established at 50 ppm, baseeduced body weights of Fales at and above
125 ppm; at 400 ppm, clinical signs of neurotoyi¢gplayed hind limbs) were observed nanhd K
females during lactation and body weights and foodsumption were reduced in both sexes. The
NOEL for offspring toxicity was established at 58hp based on increased incidences of coarse trem-
ors and decreased pup body weights at and abovppt2%luring the lactation period. It is not clear
whether the presence of adverse effects in thenuity during lactation was due to transfer of ciffiu

rin or of its metabolite(s) in the milk or a resaftdirect exposure of pups via the feed. For fitzri

tion, the extent of transfer of cyfluthrin (metaibed) via the milk should be investigated.

Re-evaluation by the RMS (2015):

400 ppm (26.7 mg/ kg bw/d):

Splaying of the hind limbs ingFand k females during the lactation phase; Terminal bagjghts
decreased inFmales (8 %) and females; Decreased body weighis fiemales during the gestation
phase (-13 % bw gain) and both &d F females during the lactation phase (30 % and 460%)
creased food consumption during the lactation peirioly and k females; Coarse tremors in &nd
F. pups (lactation day 5 until lactation day 18); lesvin and F pup weights on days 4, 7, 14 and 21.
125 ppm (8.3 mg/kg bw/d):

Terminal body weights decreased innfrales (6 %); Decreased food consumption durindgittation
period in i females; Coarse tremors &d F, pups (lactation day 5 until lactation day 18); lesvir
and R pup weights on days 4, 7, 14 and 21.

50 ppm (3.3 mg/ kg bw/d):

Lower F pup weights on days 4 and 7; 14 and 21 (basedeosugplemental study (Eigenberg D.A.
(1997) this change is considered not to be duerntpound administration)

NOAEL reproductive: 400 ppm

NOAEL offspring: 50 ppm based on coarse tremoiuips in the 125 and 400 ppm dose groups
NOAEL parental: 50 ppm
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The study is considered acceptable under the conditions of the study and based on the information
given in the report. Also in the addendum 1 to the monograph (2002, ASB2014-9599), the study is
considered acceptable.

Cyfluthrin exposure through the milk is considered to be the main determinant of offspring neurotoxi-
city and it is proposed to classify beta-cyfluthrin as reproductive toxicant in category for effects via
lactation. This proposal for classification was not made during the evaluation of the study for the ad-
dendum (2002, ASB2014-9599).

Classification and labelling for reproductive toxicity according to Regulation (EC) No 1272/2008
(GHS):

Lact H362: May cause harm to breast-fed children.

In a position paper submitted by the applicant an argumentation for the rebutting of this classification
proposal is provided. In this statement it is agreed that the tremors seen in the early phase of lactation
is attributed to exposure of the pups to cyfluthrin via the milk of the lactating parent females. It is fur-
ther stated that these coarse tremors are transient and characteristic of acute neurotoxicity associated
with Type Il pyrethroids. Finally it is concluded that the age dependent sensitivity in young rats is
consistent with a mode of action that is not relevant to infants and children, because it is a high dose
phenomenom associated with a limited metabolic capacity of neonatal rats (in rats pyrethroids are
primarly metabolised by cytochrome P450 enzymes and in humans by carboxylesterase enzymes)
(Wason, 2014, ASB2014-7900).

However, the proposal for classification and labelling with Lact. HB&® cause harm to breast fed
children’is sustained by the RMS.

Data point: KCA5.6.1

Report: I 1097, TOX2001-1772:
A Supplementary Two-Generation Dietary Reproduction Study in Rats
Using Technical Grade Cyfluthrin

Study-No. 94-672-CK, Report-No. 107474, Bayer File-No.: 8077,

unpublished
Guideline(s): OECD Test No. 416 (adopted January 2001)
Deviations: Two instead of required three dose levels were tested.
GLP: Yes
Acceptability: Supplementary

(Experimental work from 10 January— 18 October 1995)

Materials and methods:

Test material: Technical grade cyfluthrin, purity: 94.6—96.2 %; batch no. 2030025
Test animals: Male and female Sprague-Dawley rats, age at study initiation: 7 weeks; ||| i

Technical grade cyfluthrin was administered at nominal dose levels of 0-25-50 ppm via the diet to
Sprague-Dawley rats (30 rats/sex/group) for two generations (one mating per generation) to test for
potential reproductive and neonatal effects. With three exceptions, material and methods applied in
this supplemental 2-generation study fully corresponded to the 2-generation study by Eigenberg &
Elcock (1996, TOX2001-1771):

Other dose levels were used; Rats were suppli{| | | | | G
I ' the absence of clinical signs of neurotoxicity, the brain, spinal
cord, and one sciatic nerve were not collected from akdults in the supplemental 2-generation
study.
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Results and discussions:

The intake of cyfluthrin, calculated using the atiahl concentration of cyfluthrin in the feed isep
sented in Table B.6.6-12 below.

Table B.6.6-12: Rat 2-generation study: Test substae intake
Level Mean doses in mg/kg bw/d
Males Females Males & Females
Premating Premating Gestation Lactation Defaultdation*
25 ppm 1.9 2.1 2.0 4.1 1.7
50 ppm 3.8 4.2 3.9 8.0 3.3

* based on default conversion factor of 15 propdsedMPR (WHO) to be used for rat multi-generatitrdies

No compound-related clinical signs were observedha adults. There were nho compound-related
mortalities. There was no compound-related effecbody weight or food consumption during the

premating, gestation, or lactation periods. Theeeemno compound-related effects on adult reproduc-
tive parameters. There were no compound-relatesttsffon pup parameters. There were no com-

pound-related gross or micropathological findings.reproductive, neonatal, or parental toxicity was
observed in this study.

Table B.6.6-13: Rat supplemental 2-generation studyup body weight development
Lactation Mean body weight of viable pups (g)
day F1 pups (males + females combined) 2 pEps (males + females combined)
0 ppm 25 ppm 50 ppm 0 ppm 25 ppm 50 ppm
1 6.8 6.7 6.6 6.6 6.9 6.9
42 10.2 10.2 10.0 9.9 10.6 10.3
4p 10.2 10.1 10.0 9.8 10.6 10.3
7 15.5 15.8 15.7 15.3 16.4 16.0
14 29.2 30.9 30.8 29.4 30.6 30.6
21 47.9 48.1 49.7 48.4 49.2 50.3

apefore culling; ° post culling

Conclusion:

No reproductive, neonatal or parental toxicity waserved in this supplemental study, which demon-
strates that the statistically significant lowedipaveights of k pups observed at 50 ppm at birth, an
on lactation days 4 and 7 in the prior 2-generataproduction study were not due to cyfluthrin ad-
ministration. The NOEL for this study was 50 ppmuiealent to 3.3 mg/kg bw/d.

Re-evaluation by the RMS (2015):

No compound-related changes were noted in thesadulh the offspring.
NOAEL reproductive, offspring, parental: 50 ppm3(&1g/kg bw/d)
The study is considered to be supplemental, simtg @ limited dose range (two dose levels) was

tested. In the addendum to the monograph (2002,28%$8-9599), this study was also considered as
supplemental information.
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B.6.6.2 Developmental toxicity studies

Studies evaluated in the original monograph of beta-cyfluthrin by the RMS in October, 1996
(ASB2010-10436):

B.6.6.2.1 Oral study in rats

Data point: KCA5.6.2

Report: I 1982, TOX9401908
FCR 1272 - Evaluation for Embryotoxic and Teratogenic Effects on Oral-
ly Dosed Rats. Report no.: 10562 (January 20, 1| | [ | | N

Guideline(s): The study was performed partly to the OECD-Guideline 414 which com-
plies to Directive 87/302/EEC, Part B.

Deviations: Mating was performed with one male and two females; treatment from
days 6 (not 5) through 15 of gestation; food consumption, number of cor-
pora lutea and weight of uterus was not reported; individual foetal data
and incidence tables were not given in the report.

GLP: When the study was performed, GLP was not compulsory.

Acceptability: Acceptable
(Dates of exp. work: October 19, 1979 - November 27, 1979)

Materials and methods:

Groups of 25 inseminated rats (BAY:FB 30; sou ) were treated

with cyfluthrin (batch no: 16001/79; purity: approx. 85 %) in daily oral doses of 0, 3, 10, and
30 mg/kg bw from the'6to the 18 day of gestation. The vehicle was polyethylene glycol E 400.
Statistical methods: U-test of Wilcoxon-Mann-Whitney, chi-square test (modification by Yates), Fish-
ers "exact test".

Results and discussions:

A high-stepping gait, occasionally ataxia and reduced motility were observed in a few dams after ad-
ministration of the mid- and high-dose (10 and 30 mg/kg bw/d). Doses up to 30 mg/kg bw had no le-
thal effect and did not affect average weight gain.

Table B.6.6-14: General examinations (parental data)
Dose [mg/kg bw] 0 3 10 30
No of inseminated rats 25 25 25 25
No of pregnant rats 25 23 25 22
No of implantations 12.1 12.2 11.3 115
No of live fetuses 111 11.4 10.3 10.5
Mean fetal weight [g] 4.09 4.26 4.39** 4.29*

* = p <0.05, * =p <0.01.

The increase of mean foetus weight was not dose related. No embryotoxic and/or teratogenic effects

were observed. Malformations were of a comparable type and frequency in all groups.
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Table B.6.6-15: Anomalies (% foetuses)
Dose [mg/kg bw] 0 3 10 30
Hypoplasia of telencephalon 2.88 0 0
Wavy ribs 0.04 0 0 0
Microphthalmia, anophthalmia, 0.04 0 0
hydrocephalus
Monster syndrome 0 0.04 0 0
Cryptorchidism 0 0 0.04 0
Malformations of extremities 0 0 0 0.09
Conclusion:

The NOEL of 3 mg/kg bw/d for maternal toxicity and of 30 mg/kg bw/d for foetotoxicity was based
on clinical signs in dams at 10 and 30 mg/kg bw/d and the lack of embryotoxic or teratogenic effects
on foetuses at 30 mg/kg bw/d.

Re-evaluation by the RMS (2015):

30 mg/kg bw/d:

High-stepping gait, ataxia and reduced motility observed in a few dams.

10 mg/kg bw/d:

High-stepping gait, ataxia and reduced motility observed in a few dams.

3 mg/kg bw/d:

No effect.

NOAEL maternal toxicity: 3 mg/kg bw/d

NOAEL embryotoxic: 30 mg/kg bw/d

The study is considered acceptable under the conditions of the study and based on the information
given in the report. Also in the original monograph of beta-cyfluthrin from October, 1996 (ASB2010-
10436), the study was considered acceptable.

Data point: KCA5.6.2

Report: I 1983, TOX9401909:
Embryotoxicity (including teratogenicity) study with FCR 1272 in the rat.

Report no.: R2774 (December 14, 19§ EEGEGEGEGEG
|

Guideline(s): The study was performed principally according to the OECD-Guideline
414 which complies to Directive 87/302/EEC, Part B.
Deviations: Treatment from days 6 (not 5) through 15 of gestation; individual clinical

data and percent of corpora lutea were not reported. 1/3 of foetuses were
used for visceral examination and 2/3 for skeletal examinations.

GLP: The test followed the OECD principles of GLP (declaration of testing
facility).
Acceptability: Acceptable

(Dates of exp. work: September - October 1983).

Materials and methods:

Groups of 25 inseminated Wistar rats (KFM-HAN; sou
) were given daily oral cyfluthrin doses of 0, 1, 3, and 10 mg/kg bw from'the 6
to the 1% day of gestation. The dispersion of the test article (batch no: 816170019, purity: 93.4 %) in
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Cremophor EL/distilled water (1 % v/v) was prepared daily short before application.
Statistical methods: Mean values, standard deviations with appropriate methods (not given), sex ratio
of foetuses with chi-square test.

Results and discussions:

The animals on 10 mg/kg bw ate less than the controls for the first 6 days of treatment. Otherwise
none of the parameters studied exhibited any evidence of effects on the dams or on foetal development

that could be attributed to the treatment.

Table B.6.6-16: General examinations (parental data)

Dose [mg/kg bw] 0 1 10
Inseminated rats 25 25 25 25
Pregnant rats 25 25 21 25
Number of implantations 11.0 11.0 115 12.0
Number of live fetuses 10.2 10.7 11.0 11.7
Mean weight of fetuses [g] 4.9 5.0 5.0 4.9

Table B.6.6-17: Anomalies (% foetuses)
Dose [mg/kg bw] 0 1 3 10
Absent sternebrae 1.2 1.7 0 1.6
Coagulated blood in the abdominal cavity 1.2 1.1 0 1.1
Coagulated blood in the pelvis left kidney 0 0 0 1.1
Abnormally-shaped ribs 0.6 0 0 0
Longitudinally-split sternebrae 0 0.6 0 0

No embryotoxic or teratogenic effects were observed.

Conclusion:

The NOEL of 10 mg/kg bw/d for maternal and foetotoxicity was based on the absence of effects in
dams and foetuses at this dose.

Re-evaluation by the RMS (2015):

The NOAEL of 10 mg/kg bw/d for maternal and foetotoxicity was based on the absence of effects in
dams and foetuses at this dose.

The study is considered acceptable under the conditions of the study and based on the information
given in the report. Also in the original monograph of beta-cyfluthrin from October 1996 (ASB2010-
10436), the study was considered acceptable.

B.6.6.2.2 Oral study in rabbits
Data point: KCA5.6.2
Report: 1983, TOX9401914:

FCR 1272 - Study for embryotoxic effects on rabbits after oral admin-

istration. Report no.: 11855 (June 1, 19{ NG
|

Guideline(s): The study was performed partly to the OECD-Guideline 414 which com-
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plies to Directive 87/302/EEC, part B.

Deviations: Individual foetal data and incidence tables not given; food consumption
data not reported, gravid uterus not weighed, number of corpora lutea not
reported.

GLP: When the study was performed, GLP was not compulsory.

Acceptability: Acceptable

(Dates of exp. work: April - July 1982)

Materials and methods:

Groups of 15 inseminated Himalayan rabbits (CHBB:HM; so

) received cyfluthrin (batch no. 816170019, purity: 95.0 %) in daily oral doses of 0, 5, 15 or
45 mg/kg bw from the'6to the 18 day of gestation. Cremophor EL/water (0.5 %) served as formula-
tion agent.

Statistics: U-test of Wilcoxon-Mann-Whitney, chi-square test (modification by Yates), Fishers "exact
test".

Results and discussions:

After daily treatment with 45 mg/kg bw/d two dams aborted and one dam resorbed its implants com-
pletely. These events were interpreted as probable maternal-toxic effects. No further clinical findings
or changes on body weights and no signs of embryotoxic or teratogenic potential of the test substance
were recorded in any of the groups.

Conclusion:

The NOEL of 15 mg/kg bw/d for maternal toxicity and of 45 mg/kg bw/d for foetotoxicity was based
on miscarriage of dams at 45 mg/kg bw/d and on the absence of foetotoxic effects at doses up to
45 mg/kg bw/d.

Re-evaluation by the RMS (2015):

45 mg/kg bw/d:

Abortion (two dams), resorption of implants (one dam)

15 mg/kg bw/d/5 mg/kg bw/d:

None

NOAEL maternal: 15 mg/kg bw/d

NOAEL developmental: 45 mg/kg bw/d

The study is considered acceptable under the conditions of the study and based on the information
given in the report. Also in the original monograph of beta-cyfluthrin from October, 1996 (ASB2010-
10436), the study was considered acceptable.

Data point: KCA5.6.2
Report:

, 1992, TOX9401915:
Embryotoxicity study (including teratogenicity) with FCR 1272 in the

rabbit. Report no.: R 5770 (December 03, 1§ NG
.

Guideline(s): The test was conducted according to the OECD Guideline no. 414 which
complies to Directive 87/303/EEC, part B (teratogenicity).

Deviations: None that compromised the validity of the study results
GLP: The test followed the OECD principles of GLP (declaration of testing
facility)

Acceptability: Acceptable
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(Dates of exp. work: February 18, 1992 - March 31, 1992)

Materials and methods:
Groups of 16 inseminated Chinchilla rabbits (CHbb: CH Hybrids, s

) were treated orally by
gavage with cyfluthrin (batch no.: 2380051769, purity 96.0 %, formulated in corn oil) in doses of 0,
20, 60, and 180 mg/kg bw from th& ® the 18 day of gestation.

Statistical methods: Univariate one-way analysis of variance, Dunett-test, Steel-test, Fishers exact test.

Results and discussions:

The evaluation of the food consumption data resulted in a dose-related reduced mean food consump-
tion during the treatment period at 60 and 180 mg/kg bw. In these two groups, statistically significant-
ly increased mean food consumption was noted during the last recording period (24.-28. day). This
finding was considered to be a compensatory reaction to the previous reduction in food consumption.
The development of the mean body weight correlated with the reduced food consumption and showed
a dose-related, statistically significant body weight loss in group 3 (60 mg/kg bw) and group 4
(180 mg/kg bw) during the treatment period. The corrected body weight gain has not shown any
changes, related to the substance administration.

No deaths ensued. No deviations from the physiological norm were revealed by clinical observation
and at necropsy.

Table B.6.6-18: General examinations (parental data)
Dose: [mg/kg bw] 0 20 60 180

Food intake (%, 6.-11. d) 100 -15.1 -26.7 -47.9
Signi * **
Food intake (%, 24.-28. d) 100 +20.7 +33.1 +47.1
Signi *k *k
Weight gain [%] (6.-19. d) -0.9 -0.8 -4.6 -5.6
Signi *k *k
Weight gain [%] (6.-28. d) 2.1 3.4 1.0 -0.1
Signi
Corrected weight gain [g] -9.9 -7.3 -9.8 -10.9
Signi

* = p <0.05, ** = p <0.01.

In the lowest dose group of 20 mg/kg bw a reduced number of pregnant rabbits and a decreased num-
ber of implantation sites were observed. Since no dose-relation could be established, this finding is
considered incidental in nature and without toxicological relevance.

From 60 mg/kg bw an increase in the number of post-implantative resorptions was the only observed
change interpretable as a sign of reproduction toxicity. In consequence, the number of foetuses in per-
centage of implantation sites was reduced.

Determination of the foetal weight and the foetal sex ratio as well as the external and visceral inspec-
tion of the foetuses yielded no evidence of embryotoxic or teratogenic effects.

Table B.6.6-19: General examinations (reproduction data)
Dose: [mg/kg bw] 0 20 60 180
Number of pregnant dams 16 13 16 15
Corpora lutea 201 141 194 189
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Implantation sites 193 128 183 186
Signi *

Post-implantation loss 21 14 36 53
Signi * **
Embryonic resorptions 7 8 21 28
Signi *k *k
Total fetuses 172 114 147 133
% of implant. sites 89.1 89.1 80.3 715
Signi * **

* = p <0.05,** = p <0.01.

Conclusion:

The NOEL of 20 mg/kg bw/d for parental toxicity was based on decreased food consumption and
body weight gain during the treatment period. The NOEL of 20 mg/kg bw/d for foetotoxicity was
based on increased post-implantative resorptions at 60 mg/kg bw/d and above.

Re-evaluation by the RMS (2015):

180 mg/kg bw/d:

reduced mean food consumption during the treatment period; body weight loss during the treatment
period; increase in the number of post-implantative resorptions.

60 mg/kg bw/d:

reduced mean food consumption during the treatment period; body weight loss during the treatment
period; increase in the number of post-implantative resorptions.

20 mg/kg bw/d:

None

NOAEL maternal: 20 mg/kg bw/d

NOAEL developmental: 20 mg/kg bw/d

The study is considered acceptable under the conditions of the study and based on the information
given in the report. Also in the original monograph of beta-cyfluthrin from October 1996 (ASB2010-
10436), the study was considered acceptable.

B.6.6.2.3 Inhalation studies in rats
Data point: KCA5.6.2
Report: , 1988, TOX9401910:

FCR 1272 - Study for embryotoxic effects on rats after inhalation. Report
no.: 16391 (February 01, 1988, report), 16391A (August 16, 1988, ad-
dendum)

Guideline(s): The teratogenicity part complies to a great extend to OECD-Guideline
414 and to Directive 87/302/EEC, part B. The inhalation part was con-
ducted according to OECD-Guideline no. 412 which complies to Di-
rective 92/69 EEC method B 8.

Deviations: None that compromised the validity of the study results (the total number
of pups per dose group was not given)

GLP: The test followed the OECD principles of GLP (declaration of testing
facility).

Acceptability: Acceptable

(Dates of exp. work: July - August 1985, January - February 1986).
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Materials and methods:

Two separate experiments were performed in which groups of 30 inseminated female rats (Bor:WISW

(SPFCpb); sourc*) received cyfluthrin (2 exp. - batch no.:
233490583, purity: 92.9-93 % 2exp. - batch no.: 238005176, purity 96.2 % formulated in etha-
nol/polyethylene glycol E 400 as aerosol; head-nose exposure). The nominal concentrations were 0
(vehicle), 1, 5, 25 mg/m?3 air in thé' &xperiment and 0 (vehicle), 0.42, 1.4 and 3.4 mg/m3 air in"the 2
experiment. These corresponded to analytical concentrations of 1.1, 4.7, and 23.7 mg/m? air and 0.09,
0.25, and 0.59 mg/m? air, respectively. The head-nose exposure was frofhtthéné 15 day of
gestation for 6 h per day under dynamic conditions. Oxygen substitution (39 Wa®carried out in

a further group exposed to a nominal concentration of 5 mg/m3 (analytical concentration 4.16 mg/m3
air).

Statistical methods: Wilcoxon-Mann-Whitney-U-test; Chi square test (modified by Yates); Fishers
exact test.

Results and discussions:

The analysis of the test atmosphere showed that stable and reproducible conditions of exposure were
present during the study. About 90 % of the aerosol mass may be regarded as readily respirable (parti-
cles <5 pm).

Table B.6.6-20: General examinations (parental data, experiment 1)
Dose [mg/m3 air] 0 1.1 4.7 23.7

Number of inseminated rats 30 30 30 30
Number of pregnant rats 25 29 27 29
Number of implantations 11.5 12.2 11.7 11.6
Weight gain during pregnancy [g] 75.5 66.6* 57.1** 45.6**
Number of live fetuses 10.8 11.3 10.1 9.3
Mean weight of fetuses [g] 3.4 3.16* 2.89** 2.43**
Mean weight of placenta [g] 0.57 0.52* 0.48** 0.40**

* = p <0.05, * =p <0.01.

In the dams no deaths occurred as a result of the treatment. At 4.16 mg/m3 ZiarfeCirom

4.7 mg/m3 air onwards reduced motility, piloerection, ruffled, unkempt fur, irritation of the visible eye
mucous membranes and laboured breathing were observed. The rats with oxygen substitution tolerated
the exposure better (lower intensity) than the corresponding rats without the oxygen exposure.

Body weight development of dams was reduced from the dose of 1.1 mg/m3 air both during the admin-
istration and the remaining gestation period. At 4.16 mg/m? air with oxygen substitution the body
weight development was retarded only during the administration period. Both, clinical sighs and the
decreased body weight gain were interpreted as an indication of maternal toxicity. At 1.1 mg/m3 air
onwards mean foetus and placenta weights were lower, the number of runts higher.

Table B.6.6-21: General examinations (parental data, experiment 2)
Dose [mg/m3 air] 0 0.09 0.25 0.59 94.16
Number of inseminated rats 30 30 30 30 30
Number of pregnant rats 23 29 25 29 22
Number of implantations 10.7 11.4 11.2 11.0 11.2
Weight gain during pregnancy [g] 58.4 63.0 60.2 85.9 56.4
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Number of live fetuses 9.0 9.6 8.8 9.2 9.5
Mean weight of fetuses [g] 3.48 3.51 3.53 3.47 38.29
Mean weight of placenta [g] 0.61 0.61 0.62 0.58 60.5

* = p <0.05, ** = p <0.01.

The slightly increased frequency of microphthalifuiailateral) at 23.7 mg/m3 air was outside the his-
torical control values (6 incidences in 8 studiesl984, 2 incidences in 15 studies in 1985) fos thi

finding. It is questionable whether this malforroatiwas attributed to cyfluthrin with head-nose expo

sure or due to the hypoxic status of the dams exdoy the reflex bradypnoea and hypothermia. No
further evidence of a teratogenic potential wasitbat doses up to and including the highest, glearl

maternal-toxic dose.

Table B.6.6-22: Anomalies (mean values / standardediation)
Dose [mg/m3air] 0 1.1 4.7 23.7
Skeletal variations 1.80/171 2.62/1.59 3.89%4/7 5.32** [ 2.65
Runts 0.20/0.50 2.00*/3.13 4.89** [ 4.64 7.57%.15
Malformations (all) 0.04/0.20 0.07/0.26 0.1%46 0.29/0.71
Microphthalmia: absolute 1/271 2/319 2/292 8/261
number of pups

* = p <0.05, * =p <0.01.

In addition, from the dose of 1.1 mg/m?3 air onwareduced foetal weights and a higher number of
foetuses with retarded ossification were obserlredddition at 23.7 mg/m? air an increased incigenc
of resorptions occurred.

These effects were interpreted as signs of a neoHspretardation of embryonic development and are
attributed to a maternal hypoxia induced by thattrent rather to an embryotoxic potential of
cyfluthrin (see also “Mechanistic studies”). Accimgly, the effects were considerably less pro-
nounced at 4.16 mg/m3 air with oxygen substitutlan at 4.7 mg/m3 air without oxygen substitution.
The data of the addendum provide explanationsHerréproductive effects observed. Accordingly,
the reflex bradypnoea of the dams which is comgedday hypothermia and a reduction in metabolic
activity seems responsible for the impairment ¢fafuterine processes.

Table B.6.6-23: Anomalies (mean values / standardediation)
Dose [mg/m3 air] 0 0.09 0.25 0.59 24.16
Skeletal variations 2.52/2.19 2.45/1.92 1.64/1.41 .86/M.77 2.82/1.30
Runts 0.35/0.78 | 0.38/0.73 | 0.32/0.69] 0.21/0.49 11188
Malformations (all) 0.04/0.21 0.10/0.31 0.20/0.65 .03)1.19 0.05/0.21
Microphthalmia: absolute number of |1/206 1/278 2/221 1/268 1/209
pups

* = p <0.05, * =p <0.01.

Conclusion:

The NOEL of 0.59 mg/m?3 air for maternal toxicity dafoetotoxicity was based on reduced body
weight of dams exposed to 1.1 mg/m? air and onaedidoetal weight and retarded ossification of
foetuses at the same concentration.
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Re-evaluation by the RMS (2015):

23.7 mg/m3 air:

Clinical signs of the dams (reduced motility, piloerection, ruffled, unkempt fur, irritation of the visible
eye mucous membranes and laboured breathing); Reduced body weight development; Lower mean
foetus and placenta weights; Higher number of runts; Reduced foetal weights and a higher number of
foetuses with retarded ossification; Increased incidence of resorptions; Slighty increased frequency of
microphthalmia (unilateral).

4.7 mg/m3 air:

Clinical signs of the dams (reduced motility, piloerection, ruffled, unkempt fur, irritation of the visible
eye mucous membranes and laboured breathing); Reduced body weight development; Lower mean
foetus and placenta weights; Higher number of runts; Reduced foetal weights and a higher number of
foetuses with retarded ossification.

O, + 4.16 mg/m? air:

Clinical signs of the dams (reduced motility, piloerection, ruffled, unkempt fur, irritation of the visible
eye mucous membranes and laboured breathing); Reduced body weight development;

Lower mean foetus and placenta weights; Higher number of runts; Reduced foetal weights and a high-
er number of foetuses with retarded ossification.

1.1 mg/m3 air:

Reduced body weight development; Lower mean foetus and placenta weights; Higher number of
runts; Reduced foetal weights and a higher number of foetuses with retarded ossification.

0.59 mg/m3 air/0.25 mg/m3 air/0.09 mg/m? air:

None

NOAEL maternal: 0.59 mg/m3 air

NOAEL developmental: 0.59 mg/m? air

The slightly increased frequency of microphthalmia (unilateral) at 23.7 mg cyfluthrin/m?3 air was con-
sidered to represent a secondary effect due to hypoxic conditions in the dams. Due to the irritating
properties of the test substance at the highest dose of 23.7 mg/m?3 air a reflex bradypnoea occurred in
the dams which was compensated by hypothermia and a reduction in metabolic activity. It can be as-
sumed that the occurrence of microphthalmia in the offspring does not represent a direct toxic effect of
the test substance. This assumption is supported by reproductive toxicity studies with orally adminis-
tered cyfluthrin/beta-cyfluthrin where no treatment-related malformations were observed. It is there-
fore proposed not to classify cyfluthrin for embryotoxic effects in the presence of maternal toxicity
(cat. 2). Anyhow, it is proposed to classify and label cyfluthrin/beta-cyfluthrin according to the respir-
atory irritating effects in human volunteers (STOT-SE 3 H335 May cause respiratory irritation / Xi;
R37 Irritating to respiratory system).

The study is considered acceptable under the conditions of the study and based on the information
given in the report. Also in the original monograph of beta-cyfluthrin from October, 1996 (ASB2010-
10436), the study was considered acceptable.

Data point: KCA5.6.2

Report: B 1993, TOX9401829:
FCR 1272 (c.n. Cyfluthrin), Inhalation study for embryotoxic effects in
rats. Report no.: 22581(October 05, 1993); T 3041008 (October 5, 1993,

addendurn)
]

Guideline(s): The test was conducted according to OECD Guideline no. 414 which
conforms to Directive 87/303/EEC, Part B. Technically, the inhalation
was conducted according to the OECD Guideline no. 412 which complies
to Directive 92/69 EEC method B 8

Deviations: None that compromised the validity of the study results (mating was per-
formed with one male and two females in on cage)
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GLP: Yes

Acceptability: Acceptable
(Dates of exp. work: March - April 07, 1993).

Materials and methods:

Main groups of 25 inseminated Wistar rats (Bor:WISW (SPFCpb); so

) cceived cyfluthrin (batch no.: 238005176, purity 96.2 %, 94.7 %, 94.9 % (suc-
cessive determinations)). The test substance was formulated in ethanol/polyethylene glycol E 400. The
rats were exposed head/nose only under dynamic conditions 6 h per day from day 6 to 15 of gestation.
The nominal concentrations were 0 (air), O (vehicle), 0.5, 2.5, 12.5 mg/m? air corresponding to analyt-
ical concentrations of 0.46, 2.55, 11.9 mg/m? air. An additional group was exposed to 12.5 mg/m? air
(analytical concentration 12.8 mg/m? air) supplemented with 40 % oxygen.

For every concentration a satellite group with 5 pregnant rats was established and exposed for eight
days (day O to day 7 corresponding to day 6 to 13 of gestation). In this group parameters of maternal
toxicity (including some specific parameters) were determined: Mortality, clinical signs, body weight
and food intake day 0 to day 7, lung function parameters day 0, reflexes and rectal temperature day 0
and day 6, plasma levels of cyfluthrin (see Schmidt, 1993, TOX9401913) and pathological examina-
tion day 7.

Lung function tests: Five pregnant rats per dose (satellite animals) were exposed to cyfluthrin in a
plethysmograph for 4-5 h. To achieve a total exposure time of 6 h the rats were exposed thereafter in
the"normal’ head-nose only inhalation chamber. The following lung function parameters were evalu-
ated: Peak expiratory flow, tidal volume, breaths per minute, respiratory minute volume, inspiratory
time and expiratory time. The foetuses were delivered by cesarian section ofi tlag 20 gestation.
Statistical methods: Fishers "exact test", F-test, t-test, chi-square test (modification by Yates), ANO-
VA-test-set (for the special investigations) special tests (for characterisation of the aerosol distribu-
tion).

Results and discussions:

Stable and reproducible conditions of exposure were achieved. The aerosol had a mean mass media
aerodynamic diameter (MMAD) of about 1.1 um. More than 98 % of the aerosol mass may be regard-
ed as readily respirable (particles <3 um).

In the dams of the main group, food intake and body weight development were decreased at levels of
0.46 mg/m?3 air and above (Table B.6.6-24). Clinical signs (bloody snout, unkempt fur and piloerec-
tion) were apparent in the dams at 2.55 mg/m3 air and above. Respiratory disturbances and hypoactivi-
ty were noted at 11.9 mg/m3 air and 12.8 mg/m? air (plus oxygen), and a high-stepping gait and saliva-
tion at 11.9 mg/m?3 air only. No gross pathological findings were recorded at necropsy of any dose
group (including the satellite groups).

Table B.6.6-24: General examinations (parental data)
Dose [mg/m3 air] 0 a. Ov. 0.46 2.55 11.9 02+1218

Number of inseminated rats 25 25 25 25 25 25

Dams with viable fetuses 21 22 23 23 23 23
Number of implantations 12.3 12.8 11.3 11.4 11.3 11.3
Food intake, pregnancy 19.9 20.0 19.1* 18.7* 17.7% 17.4%
Weight gain, pregnancy [g] 83.6 88.8 76.8 T74.7%* 58.7** 62.3**
Corrected weight gain [g] 20.0 23.0 19.8 19.3* 13.6** 12.5%*
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Number of live fetuses 11.6 12.0 10.7 10.9 10.4* 410
Mean weight of fetuses [g] 3.41 3.50 3.48 3.13*| 4g* 2.83**
Mean placenta weight [g] 0.61 0.60 0.62 0.56* 0*6* |0.51*

a = air control, v = vehicle control; * = p <0.0%,= p <0.01 in relation to air and vehicle control

Placental weights were lower from 2.55 mg/m3 aiwards and foetuses showed signs of retarded
development (reduction of foetal weight).

At 2.55 mg/m? air and above, foetuses exhibitedssiof retarded ossification of the phalanges, meta-
carpals and metatarsals (except in the 2.55 mgfo#py, sternebrae, vertebrae, pelvis or the skull.
Statistically significant instances of retardedificsstion, which were less frequent in the 2.55 my/
group than in either of the high dose groups, vesident in most cases when the calculations were
made on individual foetal or litter basis. With gen supplement the embryotoxic findings in the high
dose group were less pronounced.

An increased incidence of malformations was alsseoled at levels of 2.55 mg/m3 air and above
(Table B.6.6-25). With the exception of the occnoe of microphthalmia and anophthalmia in the
high dose groups, the nature of malformations wereparable to those in the controls of this or pre-
vious studies (hydrocephalus internus: 1/0/0/0/8k@jetal dysplasia of legs: 0/1/1/4/1/3; filifotsil:
0/0/0/1/0/0; spinal malformation: 0/0/0/0/2/0; malformation: 0/0/0/0/1/0; malformation of exoceipi
tal bone and cervical vertebral arches: 1/0/0/Q/@y8plasia of exoccipital bone: 0/0/0/0/1/0; uridail
hernia: 0/0/0/0/1/0) did not indicate a specifiategenic potential of cyfluthrin inhalation. Theci-
dence of microphthalmia was outside the histocalrol values (1983-1984).

Table B.6.6-25: Malformations
Dose [mg/m3 air] 0 a. Ov. 0.46 2.55 11.9 2€12.8

Microphthalmia (Fetuses / Litter| 1/1 2/2 1/1 3/2 13/8** 715
affected)
Anophthalmia (Fetuses / Litter |- - - 1/1 1/1
affected)
Fetuses per group (n) 243 263 245 251 239 240
Total malformed fetuses (n) 3 3 2 8 21 %** 10
Litters with malformations (n) 2 3 2 4 10* 7

* = p <0.05, ** = p <0.01, *** = p <0.001

In the addendum, inhalation specific details aporeed (results of the lung function tests, retdat-
perature and plasma concentrations).

The satellite groups exhibited a concentration-ddpat hypothermia and bradypnoea (hypoventila-
tion) after the 1 exposure to levels of 0.46 mg/m3 air and abovéerAhe seventh exposure this hypo-
thermia could still be determined in the high dgseups only, being less severe in the group with
oxygen substitution. In the satellite groups com@ions up to 2.55 mg/m? air were tolerated withou
an effect on body weight gain. No signs of toxigidally significant neurological or sensorimotor
changes (reflex tests) were seen. Comparing thinfis from the groups with and without oxygen
substitution permits the conclusion that the insesia the partial pressure of oxygen in the ininaat
chamber produced an attenuation of the materné &ffects. There were no significant differences
in the plasma cyfluthrin levels in the groups watid without oxygen substitution.

Conclusion:

The NOAEL of 0.46 mg/m? air for maternal toxicitgycathe NOEL of 0.46 mg/m? air for foetotoxicity
was based on reduced food consumption and bodyhiveédyelopment of dams during pregnancy and
on reduced placental weights and retardation otldgwment. For maternal toxicity a NOAEL was
established, because transient, marginal changdsogd food intake during pregnancy in the main
group, hypothermia and reflexively induced bradypimethe satellite group) were already observed at
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this dose. However these transient effects were not regarded as toxicologically relevant. The embryo-
toxicity of cyfluthrin after inhalative exposure is considered to be caused by a physiological maternal
compensation mechanism (hypothermia with respiratory alkalosis) following reflex bradypnoea after
sensory irritation.

Re-evaluation by the RMS (2015):

0,+12.8 mg/m3 air:

Decreased food intake and body weight development in dams; Clinical signs (bloody snout, unkempt
fur and piloerection) in dams; Respiratory disturbances and hypoactivity in dams; Lower placental
weights; Retarded development in foetuses (reduction of weight); Retarded ossification of the phalan-
ges, metacarpals and metatarsals, sternebrae, vertebrae, pelvis or the skull; Higher incidence of mi-
crophthalmia and anophthalmia; Concentration-dependent hypothermia and bradypnoea (hypoventila-
tion) in dams (lung function tests).

11.9 mg/m3 air:

Decreased food intake and body weight development in dams; Clinical signs (bloody snout, unkempt
fur and piloerection) in dams; Respiratory disturbances and hypoactivity in dams; High-stepping gait
and salivation in dams; Lower placental weights; Retarded development in foetuses (reduction of
weight); Retarded ossification of the phalanges, metacarpals and metatarsals, sternebrae, vertebrae,
pelvis or the skull; Higher incidence of microphthalmia and anophthalmia; Concentration-dependent
hypothermia and bradypnoea (hypoventilation) in dams (lung function tests).

2.55 mg/m3 air:

Decreased food intake and body weight development in dams; Clinical signs (bloody snout, unkempt
fur and piloerection) in dams; Lower placental weights; Retarded development of foetuses (reduction
of weight); Retarded ossification of the phalanges and metacarpals, sternebrae, vertebrae, pelvis or the
skull; Concentration-dependent hypothermia and bradypnoea (hypoventilation) in dams (lung function
tests).

0.46 mg/m3 air:

Decreased food intake and body weight development in dams; Concentration-dependent hypothermia
and bradypnoea (hypoventilation) in dams (lung function tests).

LOAEC maternal: 0.46 mg/m? air

NOAEC maternal <0.46 mg/m?3 air

LOAEC (developmental): 2.55 pg/L

NOAEC developmental: 0.46 mg/m3 air

The maternal NOAEC is deviating from the evaluation in the original monograph of beta-cyfluthrin
from October, 1996_(ASB2010-10436), where a NOAEL of 0.46 mg/m? air is proposed. At this dose
level a decreased food intake and body weight development in dams, as well as a concentration-
dependent hypothermia and bradypnoea (hypoventilation) in dams (lung function tests) was noted.
Contrary to the evaluation in the original monograph of beta-cyfluthrin from October, 1996
(ASB2010-10436), the changes were considered toxicologically relevant. Likewise, the increased fre-
quency of malformations (microphthalmia, anophthalmia, bone malformations) in the offspring needs
to be discussed more in detail. As discussed in the previous st (1988,
TOX9401910), the increased frequency of microphthalmia at 11.9 and at 12.8 mg cyfluthrin/m?3 air
with oxygen supplement was considered to represent a secondary effect due to hypoxic conditions in
the dams. Due to the irritating properties of the test substance at these dose levels a reflex bradypnoea
occurred in the dams which was compensated by hypothermia and a reduction in metabolic activity. It
can be assumed that the occurrence of the mentioned malformations in the offspring does not represent
a primary toxic effect of the test substance. This assumption is supported by reproductive toxicity
studies with orally administered cyfluthrin/beta-cyfluthrin where no treatment-related malformations
were observed. It is therefore proposed not to classify cyfluthrin for embryotoxic effects in the pres-
ence of maternal toxicity (cat. 2). Anyhow, it is proposed to classify and label cyfluthrin/beta-
cyfluthrin according to the respiratory irritating effects (STOT-SE 3 H335 May cause respiratory irri-
tation / Xi; R37 Irritating to respiratory system).

The study is considered acceptable under the conditions of the study and based on the information
given in the report. Also in the original monograph of beta-cyfluthrin from October, 1996 (ASB2010-
10436), the study was considered acceptable.
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B.6.6.2.4 Determination of plasma concentration

Data point: KCA5.6.2

1993, TOX9401913:
FCR 1272, Determination of the FCR 1272 concentration in the plasma
of rats following inhalative exposure - Report no.: 22726 (December 02,

1003) I

Report:

Guideline(s): No (no guidelinesvailable)
Deviations: Not applicable

GLP: No (analytical study)
Acceptability: Acceptable

(Dates of exp. work: June 1992).

Materials and methods:

This study was part of the inhalation study for embryotoxic effects in rats and the experiment design is
described und{jjil] . 1993. TOX9401829.

From five pregnant anesthetised rats of exposure groups air control, vehicle control, 0.5, 2.5, 12.5 and
12.5 + Q mg/m?3 air blood was sampled by cardiac puncture after the last expo$uday)7with
cyfluthrin (batch no.: 380267024, purity 92 %) on day 7. The test substance was first dissolved in
5 mL 1,4-dioxane and this solution made up to 50 mL with n-hexane in a volumetric flask to prepare a
10 mmole/L stock solution. The cyfluthrin content in the plasma was determined with a gas-
chromatographic method using a nickel deteéii ECD).

Results and discussions:

Very low concentrations of cyfluthrin were found in the plasma. Definitely detectable amounts of
cyfluthrin were only found in the high-dose groups 12.5 mg/m? air and 12.5 mg/m3 air (+39 % oxy-
gen). Since cyfluthrin is apparently strongly bound to plasma proteins, the substance is incompletely
recovered from the plasma samples. The objective of this study was to examine the question as to
whether substitution of the inhaled air by oxygen would affect the concentration of cyfluthrin in the
blood.

Conclusion:

The concentrations of cyfluthrin were low (19 + 13.3 pmole/mL and 14.7 + 4.4 pmole/mL, respective-
ly) and were not affected by oxygen supplementation.

Re-evaluation by the RMS (2015):

Very low concentrations of cyfluthrin were found in the plasma. Definitely detectable amounts of
cyfluthrin were only found in the high-dose groups 12.5 mg/m? air and 12.5 mg/m3 air (+39 % oxy-
gen).

The study provides additional information and is considered acceptable under the conditions of the
study and based on the information given in the report. Also in the original monograph of beta-
cyfluthrin from October, 1996 _(ASB2010-10436), the study was considered acceptable as supple-
mental information.
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Studies evaluated in the addendum 1 to the monograph (2002, ASB2014-9599):

Data point: KCA5.6.2

Report: I 1996, TOX2001-1773:
A Developmental Toxicity Study with FCR 4545 Technical in the Wistar
Rat
...
- _
Study-No. 95-612-EW, Report-No. 107453, Bayer File-No.: 7989, un-
published
(Experimental work from 13 November — 13 December 1995)

Guideline(s): OECD Guideline No. 414 (adopted January 2001)

Deviations: None that compromised the validity of the study results (treatment from
days 6 (not 5) through 15)

GLP: Yes

Acceptability: Acceptable

Materials and methods:

Test material: Beta-cyfluthrin technical ("FCR 4545 Technical"), purity: 96.5-97.3 %, batch-no.:
3030125, suspended in 1 % aqueous Cremophor
Test animals: Female Wistar rats, age at start of treatment: approx. 12-15 weeks; [|jjfe:

20 sperm-positive female Wistar rats/group were administered nominal doses of 0-3-10—-40 mg beta-
cyfluthrin/kg bw/d by oral gavage on days 6 through 15 of gestation. Maternal toxicity, as demonstrat-
ed by clinical signs and changes in body weight gain and food consumption during gestation, was
characterised. All dams were sacrificed on gestation day 20, at which time the foetuses were removed
by caesarean section and a gross maternal necropsy was performed. All foetuses were sexed, weighed,
and evaluated for external anomalies. Approx. half of each litter was examined for visceral effects; the
other half underwent a skeletal examination.

Results and discussions:

Results maternal toxicity:

Clinical findings:

Clinical findings in dams was confined to the high-dose group, where increased incidence of mortality,
hypoactivity, locomotor incoordination, and salivation were found.

Table B.6.6-26: Rat developmental toxicity: Clinical signs and mortality
Clinical findings Incidence of clinical findings during gestation days 6-15 in the dose groups
0 mg/kg bw/d 3 mg/kg bw/d 10 mg/kg bw/d 40 mg/kg bw/d
Mortality 0 0 0 3
Hypoactivity 0/27 0/24 0/21 26/26
Locomotor incoordination 0/27 0/24 0/21 26/26
Salivation 0/27 0/24 0/21 25/26

Body weight and food consumption:
Statistically significantly decreased body weight gain of dams were observed at 40 mg/kg bw/d (see
next table). In the 10 mg/kg bw/d dose group, evidence of toxicity was limited to slightly decreased
body weight gain during the period of beta-cyfluthrin gavage administration, which reached statistical
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significance during gestational day 7-8. Statifiiicaignificantly decreased food consumption that
was considered treatment-related was observedimitk and high-dose group.

Table B.6.6-27: Rat developmental toxicity: Body wight gain and food consumption
Mean body weight gain (g)
Treatment period Dose group (mg/kg bw/d)
0 3 10 40
Day 6-16 38.4 36.3 34.8 17.2**
(100 %) (95 %) (91 %) (45 %)
Day 0-20 100.6 98.0 98.2 83.6**
(100 %) (97 %) (98 %) (83 %)
Net body weight changes 44.9 40.1 38.5* 30.5**
(100 %) (89 %) (86 %) (68 %)
Mean food consumption (g/kg bw/d)b
Treatment period Dose group (mg/kg bw/d)
0 3 10 40
Day 6-16 86.3 82.1 75.8 60.0
(100 %) (95 %) (88 %) (70 %)
Day 0-20 85.4 82.5 78.6 74.0
(100 %) (97 %) (92 %) (87 %)

Statistically different from control body weightiga’= p< 0.05;"= p< 0.01
a net body weight change = [body weight (day 20)usiweight of gravid uterus] minus body weight (Gay
b No statistical evaluation were performed for therall time frames day 6-16 and 0-20

Maternal necropsy:

No remarkable necropsy findings were observed yatdase level. The mean net body weight change
was significantly decreased in the mid- and higeedgroup by 14 % and 32 % relative to control,
respectively (Table B.6.6-27).

Reproductive parameters:

No treatment-related effects on fertility, matingdagestation indices were observed. An adequate
number of litters was available for evaluation litr@atment and control groups.

In conclusion, no adverse maternal effects weremisl in the 3 mg/kg bw/d dose group.

Results embryo/foetotoxicity:

Embryo implantation/resorption:

A minimally increased, albeit not statistically sificant and within the historical control range; i
crease in post-implantation loss and early resamptoccurred in the 40 mg/kg bw/d dams.

Table B.6.6-28: Rat developmental toxicity: Implanation data
Incidence of implantation data
0 mg/kg bw/d 3 mg/kg bw/d 10 mg/kg bw/d 40 mg/kg/dbw
Post-implanation loss (total)[{21/ 17/ 14/ 29/
Mean % 6.9 6.7 6.2 9.8
Early resorptions (Total)/ 19/ 16/ 14/ 26/
Mean % 6.3 5.7 6.2 8.7

No further test-compound related effects on anyadyictive indices or any embryological endpoints
were noted.

Litter effects:

There were no statistically significant effectslibier size or the number of viable foetuses pieri
The sole test compound-related litter finding,aistically significant decrease in foetal weigimia{e:
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-8 %, female: -9 %, and combined: -9 % relativedotrol; p<0.01), was observed in the 40 mg/kg
bw/d dose group.

Foetal external and visceral findings:

No test compound-related foetal external or vidamaformations or variations were observed in any
dose group.

Foetal skeletal findings:

No statistically significant increases in the iraide of specific or total skeletal malformationgave
observed at any dose level.

Skeletal variations observed that were considaestment-related are summarised in the next table.
Significantly increased foetal incidences of endalgnterior fontanel and ossification disorders of
frontal bones, sacral and caudal arches, metasaigtalnebrae segments and xiphoid were observed
at the highest dose level of 40 mg/kg bw/d. Comwesing litters incidence were increased in most
cases, albeit none to a statistically significaegrée. Although test compound-related, these fgedin
are considered secondary to the severe materriaityofwhich included mortality) and the resultant
retardation in foetal development, as evidencedtHey statistically significantly decreased foetal
weight, observed at this dose level. No effecttenfoetal or litter incidence of total skeletal iaéipbns

was observed.

Table B.6.6-29: Rat developmental toxicity study: Betal skeletal findings
Incidence of foetal skeletal findings
Finding Dose group (mg/kg bw/d)
0 3 10 40

Foetuses evaluated 27 24 21 23

Litters evaluated 152 145 127 133
Frontal bones, incompletely ossified 57.2 50.3 57.5 72.9*

— foetal incidence (%)

— litter incidence (%) 96.3 87.5 95.2 100
Anterior fontanel, enlarged 59.9 50.3 61.4 74.4*

— foetal incidence (%)

— litter incidence (%) 100 87.5 95.2 100
Ribs, presence of ossification centres 27.6 29.0 28.3 14.3*

— foetal incidence (%)

— litter incidence (%) 66.7 79.2 76.2 52.2
Sacral arches, incompletely ossified 58.6 55.9 60.6 88.0**

— foetal incidence (%)

— litter incidence (%) 92.6 87.5 95.2 100
Caudal arches, unossified 41.4 441 40.2 63.9**

— foetal incidence (%)

— litter incidence (%) 77.8 83.3 76.2 100
Metacarpals, incompletely ossified 26.3 18.6 29.9 39.8*

— foetal incidence (%)

— litter incidence (%) 63.0 62.5 66.7 91.3
Sternebrae segment 2, incompletely ossified3.2 11.7 18.9 25.6*

— foetal incidence (%)

— litter incidence (%) 48.1 37.5 52.4 60.9
Sternebrae segment 5, unossified 10.5 4.8 16.5 27.8**

— foetal incidence (%)

— litter incidence (%) 40.7 29.2 42.9 73.9
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Incidence of foetal skeletal findings
Finding Dose group (mg/kg bw/d)
0 3 10 40
Xiphoid, unossified 2.0 1.4 3.9 11.3%
— foetal incidence (%)
— litter incidence (%) 11.1 8.3 19.0 34.8

*= p < 0.05; *= p< 0.01

Conclusion:

Beta-cyfluthrin technical, administered as desdtibethis study, produced maternal toxicity at dose
of 10 and 40 mg/kg bw/d. The 3 mg/kg bw/d dose frees of test compound-related maternal effects.
Developmental effects: reduced foetal weight amdeased foetal skeletal variations were observed in
the 40 mg/kg bw/day dose group. No other dose grexpibited test compound-related developmen-
tal effects and no embryotoxicity was observedhgtdose level.

Based on the observation of developmental effadlis at a dose level that produced maternal lethali-
ty, the developmental findings are considered s#amonto maternal toxicity. Therefore, beta-
cyfluthrin technical is not considered a primaryelepmental toxicant.

NOAEL (developmental toxicity): 10 mg/kg bw/d

Re-evaluation by the RMS (2015):

40 mg/kg bw/d:

Mortality and clinical findings (hypoactivity, looaotor incoordination, salivation) in dams; decrelase
body weight gain and food consumption of dams; maily increased, albeit not statistically signifi-
cant and within the historical control range, irms® in post-implantation loss and early resorptions
decrease in foetal weight; ossification disorddréantal bones, sacral and caudal arches, metacar-
pals, sternebrae segments and xiphoid.

10 mg/kg bw/d:

decreased body weight gain and food consumptiaiaois.

3 mg/kg bwi/d:

No adverse maternal and offspring effects.

NOAEL maternal: 3 mg/kg bw/d

NOAEL developmental: 10 mg/kg bw/d

The study is considered acceptable under the ¢onsglibf the study and based on the information
given in the report. Also in the addendum 1 tortienograph (2002, ASB2014-9599), the study was
considered acceptable.

Literature research for the Renewal Assessment RepdRAR):

Data point: KIIA 5.10

Report: Syed et al. (2010) ASB2015-933:
Evaluation of teratogenic potential of cyfluthransynthetic pyrethroid in
Swiss albino mice. Toxicology and Industrial He&{2), 105-111.

Soni et al. (2010) ASB2015-925. Perinatal toxicifycyfluthrin in mice:
Developmental and behavioural effects. Human anbBmental Toxi-
cology 30(8) 1096-1105.

Shafer and Crofton (2011) ASB2015-932. CommentsRaerinatal tox-
icity of cyfluthrin in mice: Developmental and bef@ural effects’ by
Soni and colleagues.

Guideline(s): Not applicable



beta-cyfluthrin -175 - 07.03.2017
Volume 3 — B.6 Toxicology and metabolism data

Deviations: Not applicable
GLP: Not applicable
Acceptability: Not acceptable

Materials and methods:

Pregnant swiss albino mice (number unknown (Syed. 2010, ASB2015-933) or 10 animals/group
(Soni et al., 2010, ASB2015-925), source: Indiarte¥laary Research Institute, Bareilly (UP), age
60 days, weighing 20-25 g) were orally administexeo doses of SOLFAC 050 EW (containing 5 %
cyfluthrin, batch and purity not reported; formudat ingredients not reported) at 16 mg/kg bw and
32 mg/kg bw (in 0.1 mL tap water) daily during d&¢&4 (group 1) and during days 14-18 of gesta-
tion (group 2).

Dams were sacrificed on day 18 of gestation (cahdeslocation). Implantation sites, number of live
and dead foetuses, implantation sites, resorptten, placental weights, and number of corporaalute
were recorded. Foetal weights (live foetuses) amtlgr were determined. External, skeletal and vis-
ceral examinations were performed. Behaviourakteatneonates (pivoting, tail hang reflex, surface
righting reflex) and weanlings (open field studiegre conducted in the study of Soni et al. (2010,
ASB2015-925).

Statistical methods: Mann-Whitnéy, Student’'d test

Results and discussions:

Maternal observations: No mortality occurred. Buirgy behaviour and reduction in bw gain after
administration of 32 mg/kg bw SOLFAC 050 EW.

Offspring toxicity: Reduced litter size, reducedmher of live foetuses, lower foetal bw, increased
number of resorbed foetuses after administratiad?aing/kg bw SOLFAC 050 EW at days 5-14.
Increased number of dead and resorbed foetusesy foatal bw after administration of 32 mg/kg bw
SOLFAC 050 EW at days 14-18.

Hydrocephaly, anophthalmia, microphthalmia, pulmgnadema and subcutaneous edema were re-
ported for both doses at administration days 5rididays 14-18.

Some skeletal changes (rib and sternal defectaceedossification of fore- and hindlimb phalanges)
occurred after administration days 5-14 and day$8,4lthough not dose-related.

In the neonates, pivoting activity, righting refleand the tail hang reflex were affect-
ed/delayed/reduced. The weanlings locomotion aptbeation were affected at the high dose.

Conclusion:

The study is considered not acceptable based ofollbgiing serious flaws of the study design that
prevent any conclusion on the developmental toxigftcyfluthrin:

(1) The animals were administered a formulationtaioing 5 % cyfluthrin and 95 % other ingredi-
ents; (2) Batch number and purity of the activessatice not reported; (3) The control group received
tap water and not the inert ingredients of the fdation; (4) Reproductive parameters (number of
implantation/resorption sites, absolute numbeiivaf &nd dead foetuses, litter size, placental wejgh
number of corpora lutea, gender of the foetuses)reymorted; (5) Individual data not reported; (6)
Total number of pups/foetuses not reported (liead); (7) Different number of foetuses for external
ly and internally examinations (8) The design af behavioural studies is unclear (litter-basedugr p
based, number of animals not reported).

Data point: KIIA 5.10

Report: Zhang et al. (2008) ASB2015-918
The antiandrogenic activity of pyrethroid pesticagfluthrin and beta-
cyfluthrin. Reproductive Toxicology 25 (2008) 49964

Guideline(s): Not applicable
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Deviations: Not applicable
GLP: Not applicable
Acceptability: Supplementary

Abstract:In vivo andin vitro assays to investigate the suspected antiandrogeniaty of two pyre-
throids, cyfluthrin (6, 18, or 54 mg/kg bw/d; pyri®2.6 %) and beta-cyfluthrin (4, 12, or 36 mg/kg
bw/d; purity 97 %) are described. A stably transfdc androgen-responsive cell line, MDA-kb2, was
used to determine the androgen receptor (AR) antsijo effects of cyfluthrin and beta-cyfluthrin
vitro, and the Hershberger assay was utilised to d#&tecantiandrogenic potential of the two pyre-
throidsin viva. Moreover, the antiandrogenic activities of cyfiim and beta-cyfluthrin to four struc-
turally related pyrethroids: permethrin, cypermethbeta-cypermethrin and bifenthrin were com-
pared. The results show that cyfluthrin and beféstyin can block 5-dihydrotestosterone (DHT)-
induced AR activity in MDA-kb2 cells. In the Herdhiger assay, cyfluthrin, at doses of 18 and
54 mg/kg, and beta-cyfluthrin, at a dose of 36 mgdaused significant decrease in the weight of sem
inal vesicle, ventral prostate, dorsolateral presttABC, Cowper’s glands, though not significamt i
glans penis. Beta-cyfluthrin at dose of 12 mg/kghfele peanut oil) decreased only the weight of
seminal vesicle and had no effect on the othersaorg sex tissues. The increase rank of antiandro-
genic activity was: Beta-cypermethrin < permetheiteta-cyfluthrin < cypermethrin < cyfluthrin <
bifenthrin < flutamide.

Conclusion:

The treatment had no effect on the body weight ld@weent of the rats. Therefore, it can be consid-
ered that the organ weight decreases are not sagotalbody weight decreases. The results suggest
that cyfluthrin and beta-cyfluthrin might be moderantiandrogenic chemicals and they elicit anti-
androgenic effects at least partly by antagonigiRy Reproductive toxicity studies did not indicate
antiandrogenic effects by cyfluthrin and beta-cftin. The study results are considered to reptesen
supplemental information.

Data point: KIIA 5.10

Report: Ahmad et al. (2012) ASB2015-922
Exposure to 3-Cyfluthrin During Pregnancy Inducesatogenicity in
Murine Foetuses. Pakistan J. ZooL, vol. 44(6),1515-1519, 2012

Guideline(s): Not applicable
Deviations: Not applicable
GLP: Not applicable

Acceptability: Not acceptable
Abstract:

Teratogenicity of a pyrethroid insecticide, betfluirin was tested in developing foetuses of mice
(15/group). For this purpose, different concentraiof insecticide i.e., 1.25, 2.50 and 5.00 jby/dy
weight were prepared by dissolving it in steriligkstilled water in such a way that each 0.1 mithef
solution contains desired concentration. A singlsedwas given orally (not further specified) on @ay
of gestation and foetuses were recovered on daf g8station (cesarian section).

The authors reported that the morphological studfe®etuses showed abnormalities including mi-
crocephaly, anophthalmia, micromelia, dysmorfogenatysplasia and short tail. They further report-
ed that morphometric studies of body weight, craump length, brain size, length and width of eye,
length of both fore limbs and hind limbs and lengthail of foetuses showed significant (p <0.001)
differences against controls. From the study destgemains unclear whether the values are added
from all 15 foetuses. Calculating the ratio betwesswn-rump (CR) length to eye length and width,
to brain, fore and hind limb size and tail lengikarly the same values result for the control dgl h
dose foetuses. Lower body weight development aredamded growth is well known for foetuses re-
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ceiving high doses of beta-cyfluthrin. In this stud is obvious that the foetuses of the high dose
group had also a retarded growth. Since no morgihcdband morphometric methods are described in
detail, the RMS is in doubt whether the anomalegsorted (microcephaly, anophthalmia and short
tail) are true malformations or simply represetanged foetal growth.

Conclusion:

The study is considered not acceptable based ofollbging serious flaws of the study design that
prevent any conclusion on the developmental toxiitcyfluthrin:

(1) Purity, batch number and the supplier of bgfluthrin not reported; (2) Administration solution
for control group not reported (water?); (3) Repttbe parameters (number of implanta-
tion/resorption sites, absolute number of live dedd foetuses, litter size, placental weights, rermb
of corpora lutea, gender of the foetuses) not tepp(4) Individual data not reported; (5) Totahnu
ber of pups/foetuses not reported (live, dead)T@hniques for evaluation of external and sofiuiis
findings and morphometric observation are not regabit remains unclear how eye length and width,
brain, fore limb, hind limb size and tail lengtleaneasured; (7) Historical control data are novipro
ed; (8) Ratio between crown-rump (CR) length to keyeth and width, to brain, fore and hind limb
size and tail length, is not reported.
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B.6.7 Neurotoxicity

One study with beta-cyfluthrin on developmental neurotoxicity was submitted for renewal (Sheets and
Lake, 2003, ASB2007-2856). No further new data on neurotoxicity have been generated since Annex-
I inclusion of cyfluthrin/beta-cyfluthrin and the publication of the addendum 1 (2002, ASB2014-
9599). For the renewal process they were again evaluated.

A literature search for the Renewal Assessment Report (RAR) including publications from the last 10
years was performed by the RMS. The publications were considered as supplemental information. The
results had no influence on the derivation of threshold values or on classification and labelling of beta-
cyfluthrin.

Studies evaluated in the original monograph of beta-cyfluthrin by the RMS in October, 1996
(ASB2010-10436):

Data point: KCA 5.8

Report: I 1982, TOX9401943:
Safety pharmacology study with FCR 1272 on oral administration - Re-

port no.: R 2405 (December 01, 194 NN
I

Guideline(s): No (not a standard guideline study)

Deviations: Not applicable

GLP: When the study was performed, GLP was not compulsory
Acceptability: Supplementary

(Dates of exp. work: November 1982, repetition of one test in February 1983).

Materials and methods:

The effects of cyfluthrin with regard to the central nervous system (CNS) were studied in male mice
(Bor:CFW1, sourcejiil ) 2d male rats (Bor:WISW (SPFCpb), same
source). They received cyfluthrin (batch no.: 816170019, purity 94.9 %) via single oral administration
(stomach tube) in doses of 0-0.1-0.3-1 mg/kg bw. Cyfluthrin was formulated in Cremophor EL/water,
which served also as negative control compound. The following tests were performed:

sleep test (10 mice/dose group, fasted overnight),

HBE test (10 mice/dose group, fasted overnight)*,

traction test (10 mice/dose group, fasted overnight),

catalepsy test(10 mice/dose group, fasted overnight),

catalepsy test (10 rats/dose group, fasted overnight),

anti-convulsive test (10 mice/dose group, fasted overnight),

test on orientation motility (6 mice/dose group, fasted approx. 3 h),

test on spontaneous motility (6 mice/dose group, fasted approx. 6 h),

linguomandibular reflex test and test on neuromuscular transmission (2 groups with 3 unfasted rats
each; each animal in each group received all the doses in increasing strength at intervals of two hours).

*The HBE test provides information for effects on central co-ordination capability (balance rod) as
well as analgesic (hot plate) and anti-convulsive (electric shock) effects.
Statistical methods: Chi-square-test.

Results and discussions:

Cyfluthrin at a dose of 1.0 mg/kg bw orally prolonged and deepened the hexobarbital narcosis in the
sleep test. No further effect of pharmacological/toxicological importance was noted.
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Conclusion:

The compound showed no analgesic, anti-convulsive, muscle-relaxant and cataleptic properties. It did
not affect the central co-ordination ability, the linguomandular reflex and the neuromuscular transmis-
sion as well as the spontaneous and orientation motilities.

Re-evaluation by the RMS (2015):

NOAEL: 0.3 mg/kg bw
Like in the original monograph of beta-cyfluthrin from October, 1996 (ASB2010-10436), the study is
considered as supplemental information, due to the lack of standardisation of the tests performed.

Data point: KCA 5.8

Report: I 1984, TOX9401944:
Study of FCR 1272 on neuromuscular dysfunction in the tilting plane test

on rats - Report no.: R 2896 (May 04, 194 NG
I

Guideline(s): No (not a standard guideline study)

Deviations: Not applicable

GLP: When the study was performed, GLP was not compulsory
Acceptability: Not acceptable

(Dates of exp. work: February to April 1984)

Objective of the study: The neurotropic effect of cyfluthrin was investigated in the so-called slip-angle
test, which is designed to provide information on pharmacokinetic effects of drugs on locomotor func-
tion. This study was done to supplement findings of a safety pharmacologicaljjjjjjilj , 1982,
TOX9401943).

Materials and methods:

Groups of 10 male rats (Bor:WISW (SPFCpb), souljl ) cccived

cyfluthrin (batch no.: 070682, purity: not specified) via single oral administration by stomach tube.
The doses were 0-0.1-0.3-1.0 mg/kg bW ékperiment) or 0-0.01-0.03-0.1 mg/kg bw'Y(2xperi-

ment). The positive control substance was diazepam (5 mg/kg bw). As reference substance cyperme-
thrin (0.1-0.3-1 mg/kg bw) was used. Cyfluthrin and cypermethrin were formulated in Cremophor
EL/water, which served also as negative control compound. Diazepam was formulated in tragacanth
mucilage. Slip angle test: For each rat, the angle at which the animal started to slide down from a tilt-
ing plane was recorded five times at each time of measurement (30 min and 2, 5 and 7 h after admin-
istration).

Results and discussions:

Single oral administration of cyfluthrin at dose levels from 0.03 mg/kg bw onward impaired the grip-
ping ability of the rats at some times of measurement. At the dose of 0.03 mg/kg bw the slip angle was
significantly reduced after one time of measurement (7 h). No effect was observed at the dose of
0.01 mg/kg bw.

With the reference substance cypermethrin (alse-ayano-pyrethroid) the slip angle was reduced at

the dose of 0.3 mg/kg bw, though 10-fold higher dose, after 5 h only.

Conclusion:

The threshold dose for neuromuscular dysfunction was 0.03 mg/kg bw in this study.
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Re-evaluation by the RMS (2015):

The study is considered not acceptable since no information on the purity of the test substance is giv-
en. In the original monograph of beta-cyfluthrin from October, 1996 (ASB2010-10436), the study was
considered as supplemental information.

Data point: KCA 5.8

Report: I 1985, TOX9401945
CNS safety pharmacology study with BAY VL 1704 on oral administra-

tion - Report no.: R 3459 (July 19, 194 NNENEGEGEGEGEGEGEGEGEE
I

Guideline(s): No (not a standard guideline study)

Deviations: Not applicable

GLP: When the study was performed, GLP was not compulsory
Acceptability: Not acceptable

(Dates of exp. work: July 08 to 19, 1985).

Materials and methods:

The effects of cyfluthrin with regard to CNS were studied in male mice (Bor: CFW1,

) and male rats (Bor:WISW (SPFCpb), same source). They received cyfluth-
rin (batch no.: 233490583, purity: not specified) via single oral administration (stomach tube) in doses
of 0-3-10-30 mg/kg bw. Cyfluthrin was formulated in polyethylene glycol 400, which served also as
negative control compound. The following tests were performed:

sleep test (10 mice/dose group, fasted overnight),

HBE test (10 mice/dose group, fasted overnight)*,

traction test (10 mice/dose group, fasted overnight),

catalepsy test(10 mice/dose group, fasted overnight),

catalepsy test (10 rats/dose group, fasted overnight),

anti-convulsive test (10 mice/dose group, fasted overnight),

test on orientation motility (6 mice/dose group, fasted approx. 3 h),

test on spontaneous motility (6 mice/dose group, fasted approx. 6 h),

linguomandibular reflex test and test on neuromuscular transmission (5 unfasted rats, each animal
received all the doses in increasing strength at intervals of one hour).

*The HBE test provides information for effects on central co-ordination capability (balance rod) as
well as analgesic (hot plate) and anti-convulsive (electric shock) effects.
Statistical methods: U-test of Wilcoxon, Mann, Whitney, Chi-square-test.

Results and discussions:

In the sleep test no potentiation of anaesthesia was found at 3 and 10 mg/kg bw cyfluthrin. In this test
the dose of 30 mg/kg bw caused 60 % mortality and seizures in all mice. Thus, no statement was pos-
sible on the effect of cyfluthrin regarding the sleeping time at this obviously toxic dose.

Doses up to 30 mg/kg bw were without analgesic, anti-convulsive and muscle-relaxant properties.

Conclusion:

These doses did not affect the central co-ordination capability, the orientation and spontaneous motili-
ties as well as the linguomandibular reflex and the neuromuscular transmission. The same doses did
not cause catalepsy (with the limitation, that at the dose of 30 mg/kg bw by reason of toxic side-effects
(disappearance of righting reflex, the inability to hold oneself on the rod, prostration) three mice could
not be evaluated).
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Re-evaluation by the RMS (2015):

The study is considered not acceptable since no information on the purity of the test substance is giv-
en. In the original monograph of beta-cyfluthrin from October, 1996 (ASB2010-10436), the study was
considered as supplemental information.

Data point: KCA5.7.1

Report: , 1982, TOX9401922:
FCR 1272 - Study for nerve damage effect on the rat after 5-months oral
application. Report no. 10705 (10.03. 19§ NG
|

Guideline(s): No (not a standard guideline study)

Deviations: Not applicable

GLP: When the study was performed, GLP was not compulsory.

Acceptability: Supplementary

(Dates of exp. work: January 1980 to June 1980).

Materials and methods:

Groups of 15 male and 15 female rats (Wistar TNO/W 74; s )
received cyfluthrin (batch no. 16001/79; purity: 83.3%; vehicle: polyethylene glycol 400) daily by
gavage for 5 months at doses of 30-80 mg/kg bw/d (30 mg/kg: 1 d, 40 mg/kg: 4/5 d, 50 mg/kg: 7 d,
60 mg/kg: 100/71 d, 80 mg/kg: 42/69 d; in males/females). A further group of 15 males and 15 fe-
males served as untreated control.

Clinical examinations: behaviour and appearance, mortality: daily; body weight: weekly; N-
demethylase, O-demethylase and cytochrome P 450 (in liver tissue): at termination.

Pathology: gross necropsy: all animals which died or were sacrificed at termination; organ weights:
liver, kidneys, brain (all animals sacrificed at termination); histopathology: liver, kidneys, adrenals,
brain, spinal cord, sciatic nerve (5 animals/sex/group at termination).

Statistical methods: Body weight, organ weights, clinical chemistry data: means, standard deviation.

Results and discussion:

An increased mortality was found in males (control group: 2 males, 2 females; treated group: 8 males,
2 females). Acute toxic symptoms from 60 mg/kg bw/d onwards (digging and grooming movements,

tremor, uncoordinated or stretched gait, salivation) for 2 to 4 h after each application were observed.
The body weight gain was decreased in males of the 60 mg/kg bw/d group (body weight of con-
trol/treated group at termination: 381/283 g). Furthermore in the males the absolute liver and kidneys
weights were reduced. The gross pathology revealed only non-specific findings on the liver (lobula-

tion) and on the kidneys (mottled surface).

No abnormalities were detected in the clinicochemical and histopathological investigations.

Conclusion:

Repeated oral administration of cyfluthrin to rats at doses up to 80 mg/kg bw for 5 months showed no
evidence of neurotoxic damage attributable to the test substance.

Re-evaluation by the RMS (2015):

No NOAEL could be established in this study. The study is considered supplementary. In the original
monograph of beta-cyfluthrin from October, 1996 (ASB2010-10436), the study was considered as
acceptable for screening of neurotoxic potential in rats.
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Data point: KCA5.7.1

Report: , 1983, TOX9401923
FCR 1272 - Special toxicological study (morphological effects on the
nervous system of rats). Report no. R 3362 (30.06. 1|
...
N

Guideline(s): No (not a standard guideline study)

Deviations: Not applicable

GLP: When the study was conducted, GLP was not compulsory

Acceptability: Supplementary

(Dates of exp. work: August 1982 to June 1983).

Objective of the study: The study was done to confirm the quality and recovery of a minimal axonal
degeneration in the sciatic nerve which was microscopically found in some rats from the 1000 ppm
group in a 4-week feeding tejj ]l etal.. 1982).

Materials and methods:

A group of 50 male rats (Sprague-Dawley; sou||  } I ) rcceived cyfluthrin

(batch no. 81617009; purity: 95 %; vehicle: polyethylene glycol 400) daily by gavage for 14 days at a
dose level of 80 mg/kg bw/d. As clinical signs of a mild to severe nature occurred, the dose was re-
duced to 40 mg/kg bw/d on days 6-11 and 13 of the treatment. A group of 25 male rats served as un-
treated control. Each 10 rats of the treated group and 5 rats of the control group were sacrificed 1 or 5
days and 1, 2 or 3 months after the final administration.

Clinical examinations: behaviour and appearance, mortality (all animals): daily; body weight (all ani-
mals): daily on the administration period, and at day 1 and 5, week 2, and month 1, 2 and 3 of the post-
treatment observation period.

Pathology: histopathological examinations of the brain, spinal cord (cervical, thoracic, lumbar), sciatic
and femoral nerves, femoral and gastrocnemial muscle (10 treated/5 control rats): at each sacrifice
time; electron-microscopical examinations of the cerebral cortex, vermis cerebelli, spinal cord (cervi-
cal: ventral and lateral funiculus; thoracic and lumbar: ventral funiculus), sciatic and femoral nerves,
femoral and gastrocnemial muscle (2 treated/1 control rats): at each sacrifice time excépt for 2
month. Statistical methods: none.

Results and discussions:

Acute toxic symptoms (abnormal gait, salivation, red tears) were observed for several hours after each
application. 28 out of 50 and 1 out of 40 rats had abnormal gait on day 1 and day 5 after cessation of
treatment, respectively. The body weight development decreased during the treatment period. A nor-
mal weight gain was observed after cessation of treatment.

Histopathological analysis revealed minimal degree of single fibres degeneration (swelling and des-
guamation of axon or myelin) in 6 out of 8 rats at day 1, in 3 out of 8 rats at day 5, in 3 out of 8 rats at
month 1 and in 2 out of 9 rats at month 2. No changes were seen at month 3.

Electron-microscopic examination of sciatic nerve revealed dilatation of neurotubules, proliferation of
neurofilaments and degeneration of mitochondria at day 1, day 5 and month 1. No changes were seen
at month 3.

Conclusion:

Repeated oral administration of cyfluthrin to rats at doses up to 80 mg/kg bw for 14 days caused ab-
normal gait and minimal degree of axonal degeneration in the sciatic nerve. However, both of these
alterations disappeared during the 3-month post-treatment period, suggesting that the treatment-
induced effects were reversible.
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Re-evaluation by the RMS (2015):

No NOAEL could be established in this study. The study is now considered supplementary. In the
original monograph of beta-cyfluthrin from October, 1996 (ASB2010-10436), the study was consid-
ered as acceptable for screening of neurotoxic potential in rats.

Data point: KCA5.7.1

Report: I 1063, T0X9401924:
FCR 1272 - Study for neurotoxic effect on rats after subacute oral admin-
istration. Report no. 12338 (December 27, 1983); Addendum to the report

123384 (October 08, 105
.

Guideline(s): No (not a standard guideline study)

Deviations: Not applicable

GLP: When the study was performed, GLP was not compulsory.
Acceptability: Supplementary

(Dates of exp. work: March 1983).

Objective of the study: The study was done to confirm the results of the aforementioned 5-month
study in the <} | . 1982, TOX9401922) with the aid of modified techniques of prep-
aration (perfusion of the animals, fixation of the spinal cord in the vertebral canal).

Materials and methods:

Groups of 5 male and 5 female rats (Wistar (Bor:WISW), so ||} [} QD EINNEGNNNENEGEGEGEGEGE)
received cyfluthrin (batch no. 816270030; purity: 96.5 %; vehicle: polyethylene glycol 400) daily by
gavage for 14 days in doses of 0, 50 (males only) and 60 mg/kg bw/d.

Clinical examinations: behaviour and appearance, mortality and body weight (all animals): daily. Pa-
thology: gross necropsy: all animals; histopathology (all animals sacrificed at termination): brain, spi-
nal cord, sciatic nerves and femoral muscle. Statistical methods: Body weight means.

Results and discussions:

At 60 mg/kg bw 4 out of 5 males died between day 5 and 8. At doses of 50 and 60 mg/kg bw acute
toxic symptoms (unspecific disturbed behaviour, rolling, tremor, abnormal gait, salivation) were ob-
served from day 2 onward.

The body weight development was decreased in males at both doses.

At necropsy, no specific findings were observed.

The histopathological examination revealed no treatment-related findings in sacrificed rats. Small
fresh haemorrhages were observed in the brains of dead rats.

In the addendum to Report No.123 . 1933 T0X9401924) individual gross

and histopathology findings are reported.

Conclusion:

After repeated oral administration of cyfluthrin to rats at doses up to 60 mg/kg bw/d for 14 days, the
histopathological examination of the nervous system did not reveal any evidence of neurotoxic dam-
age attributable to the test substance.

Re-evaluation by the RMS (2015):

No NOAEL could be established in this study. The animals which died during the study exhibited
circumscribed haemorrhages in the brain. They were considered most likely to be the result of a termi-
nal cardiovascular disorder with necrosis of the vascular walls rather then a neurotoxic effect caused
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by the test substance.

The study is now considered supplementary. In the original monograph of beta-cyfluthrin from Octo-
ber, 1996 (ASB2010-10436), the study was considered as acceptable for screening of neurotoxic po-
tential in rats.

Data point: KCA 5.8

Report: Crofton and Reiter, 1988, TOX9401952:
The effects of type | and type Il pyrethroids on motor activity and the
acoustic startle response in the rat - Fundam. and Appl. Toxicol. 10, 624 -

634, 1988.
Guideline(s): No (not a standard guideline study)
Deviations: Not applicable
GLP: No
Acceptability: Supplementary

Materials and methods:

Two behavioural experiments (locomotor activity and acoustic startle response) were performed on
8 week old male Long Evans hooded rats that had received oral doses of 10-50 mg cyfluthrin/kg bw in
1 mL corn oil 2 h before testing.

Results and discussions:

Cyfluthrin exhibited a dose-dependent reduction in locomotor activity as well as a decreased ampli-
tude and an increased latency to onset of the acoustic startle response.

Conclusion:

The effects of cyfluthrin in these experiments are comparable with those of other a-cyano-pyrethroids,
the so called type-Il pyrethroids.

Re-evaluation by the RMS (2015):

No NOAEL could be established in this study. The study is considered supplementary. Likewise, in

the original monograph of beta-cyfluthrin from October, 1996 (ASB2010-10436), the study was con-
sidered as supplemental because the validity of this test is not established.

B.6.7.1  Delayed neurotoxicity studies in hens (oral application)

Data point: KCA5.7.2

Report: I 1981, TOX9401918:
Investigative neurotoxicity studies in hens. Report no. 165 (March 9,

1951
I

Guideline(s): The test method partly complies with the OECD Guideline for Testing
Chemicals No. 418 and 419
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Deviations: Acute study: Observation period (post-treatment) was 56 days instead of
21 days; nerve tissue sampling and histopathology were not performed.
Repeated dose study: Two doses (2x 5000 mg/kg) instead of daily doses
for 28 days were administered, only one dose group instead of 3 dose
groups were treated, no tabulated results of histopathological and gross
examinations presented.
Both studies: Hens were 17 months old instead of 8-12 months, biochem-
ical examinations (NTE) were not performed, no protective agent (i.e.
atropine) to prevent death due to acute cholinergic effects was given.

GLP: When the study was performed, GLP was not compulsory.

Acceptability: Supplementary

(dates of exp. work: February to May 1980 - acute delayed neurotoxicity; August to September 1980 -
neurotoxicity of repeated doses).

Materials and methods:

1. Study (single oral gavage application): Ten laying hens (sdii NG|

, age: approx. 17 month, weight approx. 1.5 kg) received 5000 mg/kg bw cyfluthrin
(batch no.: 16003/79, purity: 84.8 %) in carbowax. The positive control group was treated with
500 mg/kg bw tri-o-cresylphosphate (TOCP) (batch no.: A7A, purity: not given).
2. Study (repeated oral application): Twenty laying hens (so

, age: 17 month, weight approx. 1.4 kg) received 2 x 5000 mg/kg bw cyfluthrin

(batch no.: 16005/80, purity: 89.3 %) via oral gavage separated by an interval of 7 days. The control
group (four animals) received only the vehicle carbowax. The positive control group (five animals)
was treated one time with 500 mg/kg bw TOCP (batch no.: A7A, purity: not given). The hens were
individually housed in suspended wire mesh cages under standardised conditions. They were main-
tained on a diet of Purina Layena (16 % protein) and water ad libitum
Recording period: 0-56 days (1. Study), 0-49 days (2. Study).
Observations: mortality and clinical signs 0.5 and 1 hour (1. Study) as also 0.5, 1 and 4 h (2. Study)
following treatment and, later on, twice daily; body weight: day 0, then weekly; gross pathology: all
animals which died on a weekday and all animals which survived the treatment (day 56 or day 49,
respectively). Histopathological examinations were only included in the 2. Study. Statistical methods:
Not performed.

Results and discussions:

1. Study: No animal receiving cyfluthrin died. The animals lost weight in the first week though this
effect proved reversible in the course of the observation period. One animal showed a pale comb,
probably indicative of generally poor health. No symptoms, characteristic of delayed neurotoxicity,
were observed in cyfluthrin-treated hens.

Hens receiving TOCP lost weight through day 35 of the observation period. Symptoms characteristic
of delayed neurotoxicity were first observed on day 12 (ataxia, inability to stand). Mortality was first
observed on day 8 and 3 hens were sacrificed in a severely moribund condition. Survivors (2 hens)
showed ataxia throughout the observation period.

2. Study: One animal was sactificed in a moribund condition.

The clinical signs on two animals were: decreased activity, increased body temperature, open-mouth
breathing, ataxia. In one hen these changes were reversible, in the other hen the condition declined
steadily until premature sacrifice. In TOCP-treated hens ataxia was first observed on day 9 and contin-
uing until death or sacrifice.

Gross pathology of animals sacrificed, showed egg yolk peritonitis, pale enlarged kidneys and watery
intestinal contents. Animals sacrificed at termination showed pale liver, egg yolk peritonitis and intes-
tinal parasites.

Only in one TOCP-treated hen, in some sections of the spinal cord there were histologic changes char-
acteristic of Wallerian degeneration.

The cyfluthrin-treated hens did not show similar degenerative changes in the central or peripheral
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nervous system.
The animal sacrificed, showed findings on the kidney: a marked cellular proliferation of the glomeruli
and inflammatory infiltrate mixed with globular dispersed yolk material.

Conclusion:

Cyfluthrin administered as one dose or in two weekly doses of 5000 mg/kg bw did not result in acute
delayed neurotoxicity.

Re-evaluation by the RMS (2015):

Hens treated with cyfluthrin did not exhibit typical symptoms of delayed neurotoxicity and histopatho-
logical evaluation did not show signs of degenerative changes in the central or peripheral nervous sys-
tem.

Due to a variety of deviations from the Guidelines this study is now considered as supplemental in-
formation. In the original monograph of beta-cyfluthrin from October, 1996 (ASB2010-10436), the
study was considered as acceptable for screening of neurotoxic potential in chicken.

Data point: KCA5.7.2

Report: B 1981, TOX9401916:
Neurotoxicity studies on hens. Report no. No.: 9753 (January 21, 1981);

I 1985 TOX9401917, Title: FCR 1272: Neurotoxic study with
chickens- Commentary on report no. 9753 of 27.1.1981

Guideline(s): At the time the study was performed, no particular guideline method was
compulsory. The test method is partly comparable to the OECD Guide-
line for Testing Chemicals No. 418 and 419

Deviations: Single dose: Observation period (post-treatment) was 28-42 days instead
of 21 days.
Repeated dose study: Two/five doses (2/5x 5000 mg/kg) instead of daily
doses for 28 days were administered, only one dose group instead of 3
dose groups were treated, observation period was 21+62/43 days instead
of 14 days.
All studies: Hens were 15-20 months old instead of 8-12 months, bio-
chemical examinations (NTE) were not performed, no protective agent
(i.e. atropine) to prevent death due to acute cholinergic effects was given,
lack of an untreated control group.

GLP: When the study was performed, GLP was not compulsory.

Acceptability: Supplementary
(dates of exp. work: October 4, 1979 to May 27, 1980).

Materials and methods:

White Leghorn laying hens (sour (N ) e
used in all three experiments. The hens were 15 to 20 months old and weighed between 1 and 2 kg.
The hens were kept in an air-conditioned house provided with a run, and had access to an open pen
with natural ground. They were fed poultry grain diet. They were acclimatised for at least 2 weeks
prior to initiation of the study. The hens were administered orally by gavage. Groups were treated
according to the following dosing schedule:

1 study: single doses of 1000, 2500 or 5000 mg/kg bw cyfluthrin (batch no.: 16001/79, purity: 85.3
%) (10 hens per dose level). An additional group consisting of 15 hens received 5000 mg/kg bw, too.
2" study: two doses of 5000 mg/kg bw cyfluthrin (batch no.: 16003/79, purity 84.8 %) with a 3-week-
interval (30 hens).

3 study: daily doses of 5000 mg/kg bw (batch no.: 16003/80, purity 94.3 %) on five consecutive days
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(10 hens).

4™ study: a single dose of 375 mg tri-o-cresylphosphate/kg bw (TOCP) serving as positive control
(5 hens). The vehicles were polyethylene glycol E 400 for cyfluthrin and peanut oil for TOCP.

The observation period after the treatment was 28 to 42 days after single administrations, up to
43 days after five administrations and 21 days after the first and 21 to 62 days after the second admin-
istration.

General observations: daily check for mortality and moribundity.

Clinical observations: behaviour and walking ability, daily. Body weight: weekly. Gross pathology: all
animals. Histopathology: brain, spinal cord (cervical, thoracic, lumbar), sciatic nerves. In addition,
following repeated dosing on 5 consecutive days: oesophagus and crop, stomach, small and large in-
testine, liver, heart, lungs, spleen, kidneys, ovaries, leg and breast muscle. Statistical methods: Not
applicable.

Results and discussions:

15t study: At 5000 mg/kg bw 5 out of 10 hens died.

Clinical signs (behavioural disorders, excitation) were observed in 6 out of 10 hens for up to day 3 at
2500 mg/kg bw and in all hens up to day 5 or to death at 5000 mg/kg bw. Two hens showed behav-
ioural disorders (uncoordinated leg movements and cramped gait) starting at day 14 and day 27, re-
spectively. The body weight development was decreased from 2500 mg/kg bw onward. The gross
pathological examination revealed spotty brittle livers, pale slightly mottled kidneys and dilated lungs.
Histopathological analysis revealed slight degenerative changes in sciatic nerves in 2 hens at the dose
of 5000 mg/kg bw.

2" study: Five out of 15 hens died after the second treatment.

Clinical signs (behavioural disorders, excitation) were observed in all hens up to day 6. The body
weight development was reduced. The gross pathological examination revealed spotty brittle livers,
pale slightly mottled kidneys and dilated lungs. Fibre degeneration (distended myelin sheaths, swollen
or fragmented axons, activated Schwann’s cells) mainly in the n. ischiadici were seen in the majority
of the adult hens dosed twice with cyfluthrin at 5000 mg/kg bw.

39 study: Four out of 10 hens died.

Clinical signs (behavioural disorder, sedation, stiff gait) were observed in all hens up to day 8, 1 hen
up to day 11, 1 hen from day 14 to day 22, 3 hens starting from days 25, 28 and 32, respectively. The
body weight development was reduced. The gross pathological examination revealed mottled kidneys,
brittled livers and emaciation. Histopathological analysis revealed degenerative changes (distention or
granular disintegration of the medullary sheaths, swollen or fragmented axons, activated Schwann’s
cells) in sciatic nerves in all hens. Glia proliferation was seen in the brain.

4" study: No mortality occurred.

The typical signs of neuropathy of delayed onset were observed, starting from day 7 to 8 after admin-
istration. The body weight development was reduced. The gross pathological examination revealed no
abnormalities. Histopathological analysis revealed degenerative changes in all regions of spinal cord
and in sciatic nerves in all hens.

Conclusion:

Acute toxic effects were observed at doses of >2500 mg/kg bw. The histopathological lesions were
almost exclusively located in the sciatic nerves. They were comparable to background lesions in aged
hens. The re-occurrence of signs, especially in cachectic animals, is interpreted as re-emergence of
signs that had persisted subclinically. Evaluation of the results is impaired by the lack of an untreated
control group.

In a detailed assessment of the results of this study, it was concluded that there was no indication of
delayed neurotoxicity. Both hens treated with a single oral dose of 5000 mg/kg bw which survived the
first weeks following administration and developed symptoms much later lost weight before clinical
signs became apparent and the signs exhibited were not typical for a delayed neurotoxic effect. For
lack of appropriate controls, it is not possible to evaluate the histological il 1985,
TOX9401917).
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Re-evaluation by the RMS (2015):

Acute toxic effects were observed at doses of >2500 mg/kg hstfdy).

At the dose level of 5000 mg/kg bw cyfluthrif{2nd 3" study) caused damage mainly to the periph-

eral nerves (sciatic nerves). The symptoms (behavioural disorders, excitation, sedation, stiff gait) be-
came evident 2 weeks after treatment and correlated with histopathological findings. In the spinal cord
only minimal fibre degeneration was observed after cyfluthrin application.

Therefore, cyfluthrin administered orally at maximal possible doses of 5000 mg/kg bw induced de-
layed neurotoxic effects in the laying hen.

Due to a variety of deviations from the Guidelines this study is considered as supplemental infor-
mation. In the original monograph of beta-cyfluthrin from October, 1996 (ASB2010-10436), the study
was considered as acceptable (supplementary).

Data point: KCA5.7.2

Report: B 19386, TOX9401920:
Acute delayed neurotoxicity study wWiBCR 1272 in the
hen. Report no. R 3690 (April 11, 1986); RCC, CH-4452 Itingen, Swit-

zerland

Guideline(s): The test method is partly comparable to the OECD Guideline for Testing
Chemicals No. 418 and 419

Deviations: Repeated dose study: Two/five doses (2x 4300 /5x 1500 mg/kg) instead

of daily doses for 28 days were administered, only one dose group instead
of 3 dose groups were treated, observation period was 56 days instead of
14 days, no protective agent (i.e. atropine) to prevent death due to acute
cholinergic effects was given

GLP: When the study was performed, GLP was not compulsory.

Acceptability: Supplementary

(dates of exp. work: October 14, 1985 to April, 11, 1986).
The study was conducted to repeat the aforementioned experiment (Thyssen et al., 1981,
TOX9401916).

Materials and methods:

White Leghorn hens (sourciii I - -0'0x- 12 months

old; bw: 1.2-2.0 kg) were administered cyfluthrin (batch no. 233 590 478, 93.5 % pure) in polyeth-
ylene glycol 400 via oral gavage into the crop. The first treatment group consisting of 12 hens received
a single dose of 4300 mg/kg bw and was sacrificed 21 days after. The second group (16 animals) was
treated in two oral doses of 4300 mg/kg bw with an interval of 3 weeks between. A third group of 10
hens was administered a daily dose of 1500 mg/kg bw on five consecutive days. The latter groups
were both terminated on day 56 following the first administration. 7 hens once receiving 10 mL PEG
400/kg bw served as vehicle control. Another 7 animals were administered a single dose of 500 mg/kg
bw of the positive control compound TOCP in corn oil.

For determination of NTE activity (neuropathy target esterase) in the brain and the spinal cord, addi-
tional experimental groups were treated with 4300 mg cyfluthrin/kg bw (single dose), 10 mL PEG
400/kg bw (negative control) or 1 x 500 mg/kg bw TOCP (positive control). Five hens of each of these
groups were sacrificed at 24 h, 48 h, 72 h and 7 d after dosing.

The chicken were kept under standardised conditions and had free access to feed (Kliba Legehennen
Starterfutter (Mehl) Nr. 565) and water.

Clinical examinations: behaviour and appearance, motor activity, mortality: daily; food consumption
and body weight: weekly; NTE-determination in selected animals as described above.

Pathology: gross necropsy: all animals which died during the study or were sacrificed at termination;
histopathology: brain, spinal cord, sciatic nerve, tibial nerve in selected animals (6 hens sacrificed at
termination per dose group). In the "NTE-groups", no pathological investigations were carried out.
Determination of Neurotoxic Esterase (NTE) activities was carried out according to Johnson (1972).
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Statistical methods: Means; for NTE determinatioditonally standard deviation and Dunnett-test
based on pooled variance or Steel test.

Results and discussions:

The essential effects of cyfluthrin recorded intedated groups were aggressiveness, somnolence and
emaciation. All test article and TOCP-treated hdigplayed a reduced food consumption. One hen of
group 1 (negative control), one of group 2, anchaéhoee of groups 4 and 5 died prematurely.

No clinical signs of axonal neurotoxicity, of eithecute or delayed nature, were observed in these
groups.

The birds in the TOCP-treated group developed ¥pécal signs of neurotoxicity. Practically all
chicken in this positive control group exhibitedvaus damage in the medulla, spinal cord and tibial
nerve.

Signs of minor focal axonal alteration were foundohe tissue sample (sciatic nerve) from one hen
treated twice with 4300 mg/kg bw and in one tissample (spinal cord) from one hen receiving five
doses of 5x 1500 mg cyfluthrin/kg body weight, .tbtowever, based on their isolated occurrence,
these findings are to be regarded as spontaneeussev

No inhibition of NTE activity was detected in thgflathrin-treated groups (Table B.6.7-1).

Table B.6.7-1: Oral neurotoxicity study in hens - rran NTE activity in brain and spinal
cord (expressed in % of the control value)
Substance administered| PEG 400 (vehicle con- | TOCP (positive control), Cyfluthrin,
and dose level trol), 10 mL/kg bw 1 x 500 mg/kg bw 1 x 4300 mg/kg bw
24 h after dosing
brain 100 13 119
spinal cord 100 19 82
48 h after dosing
brain 100 10 97
spinal cord 100 27 102
72 h after dosing
brain 100 19 110
spinal cord 100 22 99
7 d after dosing
brain 100 70 95
spinal cord 100 66 94
Conclusion:

There was no evidence of delayed neurotoxic agtofitcyfluthrin on the clinical, histological or en
zymological level in this study.

Re-evaluation by the RMS (2015):

Hens treated with cyfluthrin did not exhibit typicymptoms of delayed neurotoxicity and histopatho-
logical evaluation did not show signs of degengeatihanges in the central or peripheral nervous sys
tem.

Due to a variety of deviations from the Guidelirtes study is considered as supplemental infor-
mation. In the original monograph of beta-cyfluthfiom October, 1996 (ASB2010-10436), the study
was considered as acceptable for screening of teicgotential in chicken.
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Data point: KCA5.7.2

Report: , 1985, TOX9401919:
Study for effect on the neurotoxic target enzyme (NTE) with the chicken
(Gallus domesticus). Report no. 13821 (September 16, Tz
Guideline(s): No (not a standard guideline study)
Deviations: Not applicable
GLP: GLP was not compulsory at the time the study was performed.
Acceptability: Acceptable

(dates of exp. work: April 1985 - June 1985).

Materials and methods:

Laying hens (Lohmann LSL, sourdi . 15/0roup. age: 7-10 month,

body weight: 1.25-1.70 kg) were orally treated with cyfluthrin (batch no.: 233490583, purity: 92.9 %)
in dosages of 3 x 5000 mg/kg bw (a.i.) on 3 consecutive days. The positive control group received
3 x 100 mg/kg bw tri-o-cresylphosphate (TOCP, batch no. 25E 5268, purity: 99.1 %). The vehicle was
polyethylene glycol E 400. The animals were acclimatised for four weeks and were kept under stand-
ardised conditions. At start of treatment, they were kept in single cages in a standard laying battery.
They were given LA Eierblitz sole feed for laying hens and tap vaatdibitum

Recording period: 0-3 days; body weight: day O; gross pathology and determination of NTE activity:
3 chickens from each group were sacrificed 24 h after the first and the second application. The deter-
mination of neurotoxic target enzyme (NTE)-activity followed the method of Johnson (1972).

Results and discussions:

All animals of the cyfluthrin treated groups had died after the third administration.

Clinical signs: negative and positive control group: slightly ruffled feathers, limpness, apathy, shrunk-
en comb; cyfluthrin treated group: enhanced symptoms of ruffled feathers, limpness, shrunken comb,
apathy as also dyspnoea, vocalisation.

Gross pathology:

Animals which died: distended crop, filled with fluid, distended lung, patchy liver. Animals sacrificed:
no grossly apparent organ alterations in comparison to control.

For NTE-inhibition see next table.

Table B.6.7-2: Neurotoxicity oral study on hen - NTE-inhibition
Dose inhibition 24 hours after start of study | inhibition 48 hours after start of study
[mg/kg bwi/d] (%) (%)
brain spinal cord | peripheral brain spinal cord| peripheral
nerve nerve

vehicle control - - - - - R

FCR 1272 12.0 15.9 35.6 0.4 2.7 0
[5000]
TOCP 87.2 74.6 88.9 94.6 89.4 83.3
[100]

Conclusion:

No evidence of delayed neurotoxic activity was found, despite the fact that a very high dose within the
lethal range was administered.
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Re-evaluation by the RMS (2015):

No evidence of delayed neurotoxic activity was found, despite the fact that a very high dose within the
lethal range was administered.

Under the conditions of the study and based on the information given in the report, the study is con-
sidered acceptable. Also in the original monograph of beta-cyfluthrin from October, 1996 (ASB2010-
10436), the study was considered as acceptable.

B.6.7.2  Delayed neurotoxicity studies in hens (percutaneous application)

Data point: KCA5.7.2

Report: I 10682, TOX9401921:
FCR 1272 - Cyfluthrin (Baythroid active ingredient) neurotoxicity study
on chickens after cutaneous administration (cumulation tests). Report no.

10768 (March 29, 105 [
N

Guideline(s): No (not a standard guideline study; house method, according to Noakes
and Sanderson)

Deviations: Not applicable
GLP: When the study was performed, GLP was not compulsory.
Acceptability: Supplementary

(dates of exp. work: April 1981 to May 1981, July 1981 to September 1981).

Materials and methods:

Ten laying hens (VALO-Leghorn, sourdii . ' cioht:

approx. 1.6 kg) were dermally (armpit) exposed to cyfluthrin (batch no.: 16003/80, purity: 91.4 %,
batch no. 816170019, purity: 95.0 %). The hens received cyfluthrin as a paste, mixed with Cellulose
MN 300, in the following dosing schedule:

5 x 5000 mg/kg bw for 23 hours/day, 5 days

5 x 0 (only 5 hens) or 15 x 5000 mg/kg bw for 6 hours/day, 5 days/week.

The hens were kept in an acclimatised pen. They had free access to a run on natural ground. They re-
ceived Putt laying hens’ whole meal and water ad libitum. The post-observation period was 42 days.
Clinical examinations: clinical signs: daily; body weight: weekly. Histopathology: brain, spinal cord,
sciatic nerve (all animals).

Statistical methods: not applicable.

Results and discussions:

5 x 5000 mg/kg bw for 23 hours/day, 5 days (pilot study):

Two hens died. The following clinical sighs were observed: disturbed behaviour and apathy, but no
signs of delayed neurotoxicity. The skin was reddened, swollen and oedematous.

The body weight was decreased on the administration days.

The histopathological examination revealed no treatment-related findings.

5 x 0 (only 5 hens) or 15 x 5000 mg/kg bw for 6 hours/day, 5 days/week:

No mortality was observed. The following clinical signs were observed: apathy (also at 0 mg/kg bw)
and disturbed behaviour, but no signs of delayed neurotoxicity. The clinical signs at skin (reddening,
swollen, corrosion) were in control and treated animals observed, but clearly more pronounced in the
treated animals.

A body weight retardation was estimated during treatment period. The histopathological examination
revealed no treatment-related findings.
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Conclusion:
No indication of delayed neurotoxicity was found after percutaneous application of cyfluthrin to hens.

Re-evaluation by the RMS (2015):

No indication of delayed neurotoxicity was found after percutaneous application of cyfluthrin to hens.
Since the test design did not follow a guideline, this study is considered as supplemental information.
In the original monograph of beta-cyfluthrin from October, 1996 (ASB2010-10436), the study is con-
sidered acceptable.

B.6.7.3  Delayed neurotoxicity studies in hens (inhalative application)

Data point: KCA5.7.2

Report: I 1083, TOX9401865:
FCR 1272 (Baythroid active ingredient) (c.n.: cyfluthrin) - Study for
acute and subacute inhalation toxicity on chickens. Report no. 11558

(February 14, 198
I

Guideline(s): At the time the study was performed, no particular guideline method was
compulsory. The test method is partly comparable to the OECD Guide-
line for Testing Chemicals No. 403 and 412

Deviations: No clinical chemistry data were determined, only tissue of CNS and PNS
were taken for histopathology

GLP: When the study was performed, GLP was not compulsory.

Acceptability: Supplementary
(dates of exp. work: December 1981 to March 1982).

Materials and methods:

Ten hens per group (White leghorn, soul | . vcioht 1-2.5 kg) received cyfluthrin

(batch number: 816 170 019; purity 95.0 %, formulated in ethanol/polyethylene glycol E 400, 1:1).
1stexperiment in hens: one exposure via inhalation with >596 frajfrfor 4 hours.

2" experiment in hens: duration of exposure via inhalation with 0 or 614 (+/- 215 ayfitathrin
(analytical concentration) was three weeks (6 hours daily, 5 times per week).

3" experiment in rats: one exposure via inhalation with 596 fmaiinfor 4 hours.

The hens were singly kept in air conditioned quarters and had access to an open-air run with natural
floor. The post observation period was 6 weeks. Clinical examinations: clinical signs, body weight,
gross pathology and histopathology: brain, spinal cord (cervical, thoracic and lumber areas); N. ischi-
adicus. Statistical methods: none.

Results and discussions:

Analysis of test atmosphere: About 50 % of the aerosol mass and about 95 % of the aerosol count pos-
sessed respirable characteristics (mean mass media aerodynamic diameter (MMAD) of <5 um).
Findings acute inhalation-rat: Male rats were exposed to cyfluthrin (single exposure, 4-hour whole-
body exposure) at a concentration of 596 migain. All animals died during exposure or within

8 hours post-exposure. Clinical symptoms: behaviour disturbances, dyspnoea, recumbent on side and
stomach, uncoordinated movements, cramped gait, irritant effect on the visible eye and nose mucosa.
They served for comparison with hens.

Findings acute inhalation-hen: A concentration of up to 614 mg cyfluthrin/m3 air was tolerated without
mortalities (single exposure, 4-hour whole-body exposure). The symptoms were: irritant effects on the
visible eye mucosa, non-specific behaviour disturbances, sedation. The symptoms lasted ffom the 1
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to 4" exposure day. From thé& &xposure day the animals treated with active ingredient did not differ
from the control animals up to the end of the 6-week post-observation period. The treatment had no
effect on body weight. Gross pathology showed no substance-related macroscopically apparent organ
alternations. No treatment-induced neurotoxic damage was found in the histopathological examina-
tion.

Findings subacute inhalation-hen: Ten hens were exposed to cyfluthrin aerosol for 15 times, 6 hours
daily, 5 times per week. No mortalities occurred. The symptoms were: irritant effects on the visible
eye mucosa, non-specific behaviour disturbances. The symptoms lasted frointahd” xposure

day. No dose-related neurotoxic damage was found in the histopathological examination.

Conclusion:
The maximum technically producible air concentration was tolerated without neurotoxic effects.

Re-evaluation by the RMS (2015):

The maximum technically producible air concentration was tolerated in hens without mortalities and
without neurotoxic effects.

Since the test design did not follow a guideline, this study is considered as supplemental information.
In the original monograph of beta-cyfluthrin from October, 1996 (ASB2010-10436), the study was
considered acceptable.

Studies evaluated in the addendum 1 to the monograph (2002, ASB2014-9599):

B.6.7.4  Special Study for Acute Oral Toxicity in Rats

Data point: KCA 5.8

Report: I 1999, TOX2001-1264:
Cyfluthrin; Special Study for Acute Oral Toxicity in Rats (Slip Angle
Test)

Study-No. T 0068835 & T 1068953, Report no.: PH 29371, unpublished

(Experimental work: 13 — 28 September 1999)

Guideline(s): No guidelines exist for this special type of acute study (partly OECD TG
423).

Deviations: Not applicable

GLP: Yes

Acceptability: Acceptable (for the establishment of a pharmacological NOEL for acute

neurotoxic effects)
(dates of exp. work: September 1999 to December, 1999).

Materials and methods:

Test material: Cyfluthrin, purity: 96.1 %, batch no: 380760276
Test animals: Wistar rats (Hsd Cpb: WU)
An inclined plane test in young adult female Wistar rats (SPF-bred; strain Hsd Cpb: WU; [Jjjder

was conducted with to establish a pharmacological no-observed-
effect level for acute neurotoxic effects. The vehicle for cyfluthrin was an aqueous Cremophor® EL
suspension which is known to provide a high bioavailability. In groups 5-8 milk was used instead of
water in order to check which effects from residues in food could result in comparison with the effects
exerted by an aqueous formulation of cyfluthrin. The test substance was administered via gavage. The
ability of female Wistar rats to maintain a stable position on the inclined plane was tested in groups of
5 or 10 animals orally treated with cyfluthrin doses ranging from 0.015 to 9 mg/kg bw. Triplicate
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measurements of the slip angle were made prior to oral administration, and at predetermined times
0.5-24 hours later. Animals of groups 1-4 were used to check the temporal occurrence of clinical
signs. Body weight development and gross necropsy was also recorded.

Results and discussions:

Clinical signs (amongst other things reduced motility, laboured breathing, increased salivation, unco-
ordinated gait, sternal recumbency, rolling over, diarrhea, vocalisation and temporary shaking) in all 5
animals tested were almost exclusively observed at 9 mg/kg bw starting from approx. 1 h after admin-
istration. The main surge of clinical signs had subsided after approx. 6 h, reduced motility remained.
At 7.5 mg/kg bw, digging and preening movements of very short duration were observed in all 5 ani-
mals. Very slight reactions were observed in 3 of 5 animals at 3 mg/kg bw and in 1 of 10 animals at
2.5 mg/kg bw.

Changes in slip angle were not yet observable 1 h after administration of 9 mg/kg bw when many clin-
ical signs had already been observed. Only 2 h after administration, the slip angle was significantly
reduced at 9 mg /kg bw. This time point, 2 hours after administration, has to be regarded as the time of
peak effect, which is also in agreement with the pharmacokinetic studies which indicatenf &.6-

2 h, and with the occurrence of acute clinical signs. Changes in slip angle were no longer observed
6 hours after treatment when almost all clinical signs had subsided. Milk as a vehicle had no similar
effect compared with an aqueous Cremophor® EL solution.

A dose of 7.5 mg/kg bw resulted in a marginal effect which, however, was not statistically significant.
There were no changes in slip angle in animals treated with 0.015-3 mg/kg bw.

No gross pathologic changes were observed in animals sacrificed at the end of the study period.

Conclusion:
An oral single dose of 3 mg /kg bw is considered to be the NOAEL in the Slip-Angle test.

Re-evaluation by the RMS (2015):

An oral single dose of 3 mg/kg bw is considered to be the NOAEL in the Slip-Angle test.

The study is considered to be acceptable for the establishment of a pharmacological NOEL for acute
neurotoxic effects. In the addendum 1 to the monograph (2002, ASB2014-9599), the study was con-
sidered acceptable.

Data point: KCA 5.8

Report: I <t 2!, 1997, TOX2001-1265:
An acute oral neurotoxicity screening study with technical grade FCR
4545 in Fischer 344 rats.

Report-No.: 107752, Study-No.: 96-412-GO, Bayer File-No.: 8265,

unpublished
(Experimental work from 11 — 20 March 1996)

Guideline(s): US-EPA-FIFRA Pesticide Assessment Guideline No. 540/09-91-123, PB
91-154617%

Deviations: None that compromised the validity of the study results

GLP: Yes

Acceptability: Acceptable

(dates of exp. work: March 1996 to October, 1997)
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Materials and methods:

Test material: Technical grade beta-cyfluthrirtchano: 3030125/0250074, purity: 96.9-97.3 %

Test animals: Fischer 344 rats

Technical grade beta-cyfluthrin was administeredj@yage in a single dose to fasted male and female
Fischer 344 rats (12/sex/dose) at doses of 0-Bd210 mg/kg bw. The test substance was heated
and suspended in 1 % Cremophor® EL in deionisegwahe following observations and measure-
ments were included in the study: clinical obsaorat, mortality checks, body weight, automated
measurements of activity (figure-eight maze), ecfiamal observational battery (FOB), brain weight,
and a gross necropsy. Skeletal muscle, peripheraén, eyes (with optic nerves), and tissues fimmn t
central nervous system were examined microscopit@illesions.

Results and discussions:

No deaths occurred at any dose level prior to adkdderminal sacrifice, 15 days following admin-
istration. Compound-related clinical signs (e.cal@tain in both sexes; urine stain in males) were
evident at 10 mg/kg bw. An increased incidenceesf-anal staining was observed at 2 and 10 mg/kg
bw in both sexes, but with regard to the relatiighhncidences of this clinical sign in control alodv
dose animals, it was not considered as an adverspaund-related effect.

Table B.6.7-3: Clinical observations in rats on thelay of treatment
Sex Males Females
Dose (mg/kg bw) 0 0.5 2 10 0 0.5 2 10
Animals examined | 12 12 12 12 12 12 12 12
Oral stain - - - 10 - - - 9
Urine stain - - - 4 5 3 2 5
Peri-anal stain 8 8 11 12 5 6 11 11

The compound-related signs were apparent in boskssen the day of treatment and resolved by day
5 following treatment.

Body weight was not affected by treatment in malefemales at any dose level.

For the functional observational battery (FOB), fillowing compound-related and significant effects
were evident on day 0 in males at 10 mg/kg bw: @aitormalities (incoordination), decreased activi-
ty, oral, perianal and urine stains, lying flatténbizarre behaviour (writhing), no reaction todbu
response, abnormal righting reflex, lower body terapure and prolapsed; Female animals at
10 mg/kg bw also showed gait abnormalities (incotion), decreased activity, oral, perianal and
urine stains, and an abnormal righting reflex. didiion, salivation occurred. All changes were re-
versible and the animals appeared normal on degisd714 after treatment. A small number of the
behavioural functions registered were slightly, bat significantly increased in only a few animals
that received 2 mg/kg bw. Chewing movements in &imals, which were ascribed to a local effect
of the test substance on the oral mucosa, werenaasé few animals at all dose levels. This open
field finding was confirmed in the home cage ortlyhee highest dose level.

With regard to decreases in motor and locomotaviiGtthese effects were statistically significant
for first two 10 min. intervals in males and thesfithree 10 min intervals in females, but nottfoe
entire 90-minute test session. Additionally, a Bigant higher decrease was observed in female rats
of the 2 mg/kg bw group only in thé?3nterval, which is not considered to be a toxigitally ad-
verse effect. Complete recovery occurred in mahesfamales by the next test occasion, seven days
following treatment. Habituation was not affectgdtteatment with beta-cyfluthrin.
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Figure B.6.7-1: Female motor activity on the day ofreatment

Motor activity is expressed as the number of beat@riuptions for each 10-minute interval and for
the entire 90-minute test session (inset; mearks) p<0.05, ANOVA).

There were no compound-related gross lesions iesral females at terminal sacrifice. Brain weight
was hot affected by treatment in males or femalemng dose level. Compound-related microscopic
lesions were not evident in the high dose maldsrogles.

Conclusion:

Based on the above mentioned findings (clinicahsigunctional observational battery, motor and
locomotor activity) at 10 mg/kg bw, the overall NBI of this acute neurotoxicity study is 2 mg/kg
bw for males and females. Evidence of toxicity heso within 7 days following treatment. It should
be taken into account that the formulation withagueous vehicle resulted in a distinct higher acute
toxicity (oral LDsp in rats with Cremophor EL/water: 16.2 mg/kg bwhigh is to be attributed to fast-
er and more complete enteric absorption.
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Re-evaluation by the RMS (2015):

The applicant proposes a NOEL of 0.5 mg/kg bw for the FOB for males and females, based on a de-
creased approach response and clear oral stains in males and a decreased approach response and de-
creased activity in the open field in females at 2 mg/kg bw. Likewise, perianal stain observed in rats
treated with 2 mg/kg bw were considered treatment-related by the applicant. Therefore, an overall
NOAEL of 0.5 mg/kg bw is proposed.

The RMS considered the changes in the behavioural functions in animals at 2 mg/kg bw not as adverse
effects. With regard to incidence and severity the changes were too slight and not significantly deviat-
ing from the control and low dose group. Likewise, perianal stain in animals of the 2 mg/kg bw group
are considered not as an adverse compound-related effect with regard to the relative high incidences of
this clinical sign in control and low dose animals (8/8/11/12 in males; 5/6/11/11 in females).

Therefore, contrary to the proposal of the applicant, a NOAEL of 2 mg/kg bw is proposed. Likewise,

in the addendum 1 to the monograph (2002) a NOAEL of 2 mg/kg bw was derived.

The study is considered acceptable under the conditions of the study and based on the information
given in the report. Also in the addendum 1 to the monograph (2002, ASB2014-9599), the study was
considered acceptable.

Data point: KCA5.7.2

Report: B 1097, TOX2001-1266:

A subchronic neurotoxicity study with technical grade FCR 4845 (
Cyfluthrin) in Fischer 344 rats.

Report-No.: 107491, Study-No.: 95-472-FG, Bayer File-No.: 8157, un-

published

Guideline(s): US-EPA-FIFRA Pesticide Assessment Guideline No. 540/09-91-123, PB
91-154617

Deviations: None that compromised the validity of the study results.

GLP: Yes

Acceptability: Acceptable

(dates of exp. work: September 1995 to December, 1995).

Materials and methods:

Test material: Technical beta-cyfluthrin ("BAY FCR 4545 Technical")

Batch-No. 3030125 / 0250074, purity: 96.5 % - 97.3 %)

Test animals: Fischer 344 rats

Beta-cyfluthrin was administered in the diet for 13 weeks to young-adult male and female Fischer 344
rats (12/sex/dose) at nominal concentrations of 0-30-125-400 ppm (equal to 0-2.02-7.99-26.81
mg/kg bw/d for males and 0-2.34-9.40-30.83 mg/kg bw/d for females).

All 12 rats/sex/dietary level were used for neurobehavioral evaluation, with half used for neuropathol-
ogy. The following observations and measurements were included in the study: clinical observations,
mortality, body weight, food consumption, automated measurements of activity (figure-eight maze),
functional observational battery, ophthalmic exams, brain weight, and a gross necropsy. Skeletal mus-
cle, peripheral nerves, eyes (with optic nerves) and tissues from the central nervous system were also
examined microscopically for lesions.

Results and discussions:

There were no deaths prior to terminal sacrifice. Compound-related clinical signs were evident in
males of the 125 ppm group and in males and females of the 400 ppm group. Effects in males of the
125 ppm group were limited to self-induced lesions from scratching due to paresthesias following
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absorption to the skin and stimulation sensory nerve endings in the dermis. Compound-related clinical
signs generally persisted with continued exposure but there was no evidence of cumulative toxicity
after approximately 2 - 4 weeks of exposure.

Body weight and food consumption were reduced by treatment in males of the 400 ppm group and in
females of the 125 ppm and 400 ppm groups.

For the functional observation battery (FOB), compound-related findings were apparent in both sexes
at 400 ppm. They included locomotor incoordination (ataxia) and repetitive chewing movements in
males and ataxia, repetitive pawing, increased reactivity, increased activity, and red nasal stain in fe-
males. These findings were transient with no evidence of cumulative toxicity after 4 weeks of expo-
sure. The only treatment-related effects at 125 ppm are attributed to local (dermal) effects due to
scratching in response to transient paresthesias caused by the pyrethroid. They included red crusty
zones (scabs) about the head region, primarily the pinnae.

Automated measures for motor and locomotor activity were not affected by treatment at any dietary
level. There were no compound-related ophthalmic findings.

Compound-related gross lesions were not evident in males or females at terminal sacrifice. Brain
weight was not affected by treatment in either sex. There were no compound-related microscopic le-
sions in 400 ppm for males and females.

Conclusion:

The present feeding study with beta-cyfluthrin produced characteristic evidence of toxicity at the two
highest dietary concentrations of 125 and 400 ppm. The lowest dose of 30 ppm (equal to 2.02 mg/kg
bw/day) is considered to be a NOAEL in both sexes. All effects of treatment are considered reversible,
with complete recovery expected with discontinuation of exposure.

Re-evaluation by the RMS (2015):

The lowest dose of 30 ppm (equal to 2.02 mg/kg bw/day) is considered to be a NOAEL in both sexes.
All effects of treatment are considered reversible.

The study is considered acceptable under the conditions of the study and based on the information
given in the report. Also in the addendum 1 to the monograph (2002, ASB2014-9599), the study was
considered acceptable.

Studies submitted with the dossier for the Renewal Assessment Report (RAR):

Data point: KCA5.7.1

Report: I 2003, ASB2007-2856

A Developmental Neurotoxicity Screening Study with Technical Grade
beta-Cyfluthrin in Wistar Rats. Bayer CropScience AG

Report No: 200620, M-103213-01-1 Date: 2003-07-29

Guideline(s): U.S. EPA OPPTS Guideline 870.6300 (1998)
Equivalent to OECD 426 (2007)

Deviations: None that compromised the validity of the study results.

GLP: Yes

Acceptability: Acceptable

(dates of exp. work: January 2002 to April, 2002).
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Materials and methods:

Technical beta-cyfluthrin ("FCR 4545 Technical"); Batch-No. 8030130 / 380566042,
purity: 95.1-97.6 %).
Technical grade beta-cyfluthrin was administered via the diet from gestation day (GD) 0 through lacta-
tion day (LD) 21 to mated female Wistar rats (ca. 30 per dose level, strain: Crl:WI (GIx/BRL/Han)
IGS BR rats fro )) at nominal concentrations of 0, 30, 125

and 200 ppm (equal to 0, 2.4, 11.0 and 17.8 mg/kg/day, respectively during gestation and 0, 5.9, 25.4
and 40.9 mg/kg/day, respectively during lactation). The adult males served only as "breeders" and
were not exposed to the test substance or included in any tests. On postnatal day (PND) 4, litters with
a minimum of eight pups, including at least three per sex, were culled to yield, as closely as possible,
four males and four females. Subsets of surviving offspring, representing at least 20 litters per level,
were subjected to evaluation using the following observations and measurements - detailed clinical
observations (an abbreviated functional observational battery), preputial separation or vaginal patency,
body weight, food consumption, body temperature, automated measures of activity (figure-eight
maze), acoustic startle habituation, learning and memory (passive avoidance after weaning and a water
maze task on PND 60) and an ophthalmic examination.

Neural tissues were collected from 10/sex/dietary level (representing approximately 20 litters) on PND
21 (brain only) and at study termination (approx. 75 days of age) for microscopic examination and
morphometry. The concentration of beta-cyfluthrin in the whole-brain from the dams (LD 21) and
offspring (PND 4 and PND 21) was also measured to verify exposure. All statistical evaluations were
performed using software from either INSTEM Computer Systems, SAS, or TASC. The level of sig-
nificance was set at p<0.05, with the exception of Bartlett's test which was tested at p<0.001.

Test material:

Results and discussions:

Findings maternal (FO Generation):

There were no deaths prior to terminal sacrifice.

Lower body weight development during gestation day 6 was noted in high dose dams (200 ppm). Dur-
ing lactation (days 0-21) body weight development and food consumption was reduced in dams of the
200 ppm group.

During lactation hair loss was noted in few dams of groups 3 and 4 (125 and 200 ppm).

The FOB was unaffected in dams during gestation and lactation until PND 21.

Findings offspring:

Pup weight gain was reduced from days 11 to day 21 in pups of the 200 ppm group. Further litter data
were not affected by the treatment.

Table B.6.7-4: Body weight development of pups during lactation [g + SE]
PND Dietary level [ppm]
0 30 125 200
Males Females Males Females Males Females Males Females
0 58+ 55+ 57+ 54+ 58+ 55+ 57+ 54+
0.08 0.09 0.09 0.08 0.08 0.07 0.09 0.10
4 9.7+ 9.3% 9.2+ 8.9+ 9.6+ 9.2+ 9.0+ 8.6+
0.22 0.24 0.19 0.17 0.17 0.18 0.21 0.21
11 247+ |235% 233t 230+ 239+ 233+ 222+ 21.4 £
0.48 0.48 0.57 0.55 0.36 0.36 0.21* 0.54*
17 39.0+ (369 37.0+ 36.2+ 373+ 36.3+ 352+ 340+
0.64 0.64 0.67 0.65 0.52 0.52 0.72** 0.75**
21 496+ |46.7 % 46.5 + 453 + 47.1 456 + 443 + 429 +
0.85 0.87 0.79* 0.75 0.65 0.65 0.83** 0.86**

Dunnett’s test*g0.05, **p<0.01
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In the FOB for pups on PND 4, minimal resistance during handling was noted for pups of the high
dose group (200 ppm). No further changes were noted in animals up to PND 60.

Automated measures for motor and locomotor activity were not affected by treatment at any dietary
level. There were no compound-related ophthalmic findings.

Reduced response amplitude following acoustic startle habituation was observed in male high-dose
pups at PND 22. This finding was associated with reduced body weight. It was not observed at later
time points, in females or other dose groups.

There were no effects of treatment on developmental landmarks (balano-preputial separation or vagi-
nal patency).

Table B.6.7-5: Developmental landmarks
Dietary level [ppm]
0 30 125 200
Preputial separation
Age at landmark [days * SE] 43.6 £0.34 43.9+£0.29 43.8£0.32 442 £0.35
BW at landmark [g = SE] 185+2.0 178 +1.7* 178 +1.7* 171 +1.8*
Vaginal opening
Age at landmark [days * SE] 34.0£0.27 35.0 £ 0.25* 34.4+0.23 34.6 £0.24
BW at landmark [g £ SE] 106 £1.7 107 +£1.3 105+1.4 101 £ 1.1~

Pupil constriction
Pups reaching criteria [%] 100 100 100 100
Dunnett’s test, Fisher's exact testtp05, **p<0.01

Beta-cyfluthrin was detected in brain tissue from pups on both days measured (PND 4 and PND 21) at
all dietary levels, with the concentration increasing in proportion to the dietary concentration. These
findings provide clear evidence of exposure during lactation.

In a 2-generation study in rats with cyfluth|jjjj | | | | S 1°°6. T0X2001-1771):Fand

F. pups showed coarse tremors after administration of 125 and 400 ppm (corresponding to 19 and
59 mg/kg cyfluthrin bw/d during the lactation phase). It was concluded that the presence of adverse
effects in the offspring was due to transfer of cyfluthrin or of its metabolite(s) in the milk during the
lactation period. In the present study no such findings were noted in the offspring.

Table B.6.7-6: Concentration of beta-cyfluthrin in whole-brain tissue
Dietary level [ppm] Tissue level of beta-cyfluthrin [ppm]
Pups (PND 4 Pups (PND 21) Dams (LD 21)
0 0.000 0.002 0.000
30 0.004 0.006 0.006
125 0.016 0.024 0.026
200 0.026 0.034 0.046

Based on 16-22 pups (representing a minimum 16 litters) and 18-22 dams per group.
1Samples were pooled to provide adequate amounts for analysis.

Compound-related gross lesions were not evident in males or females at terminal sacrifice. There were
no effects on brain weight, brain morphometry or histology of brain, neural tissues or skeletal muscle
at study termination.

Treatment did not affect reproduction parameters, including the fertility index.
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Table B.6.7-7: Reproductive parameters
Dietary level [ppm]
0 30 125 200
No. of animals cohoused 30 30 30 30
No. of animals mated 30 30 30 30
Mating index 100.0 100.0 100.0 100.0
Fertility index 86.7 96.7 96.7 86.7
Conclusion:

The overall NOAEL was 125 ppm (equivalent to 11@'kg bw/day during gestation) based on ef-

fects on body weight and food consumption in higseddams and effects on body weight and startle
response in high-dose pups at 17.8 mg/kg bw/day.

The study is considered acceptable under the gonslibf the study and based on the information
given in the report.

Literature search for the Renewal Assessment Repo(RAR):

Data point: KCA5.9.1

Report: Aldridge (1990) TOX9401961
An assessment of the toxicological properties oéfhyoids and their
neurotoxicity. Critical reviews in toxicology Vakl, Issue 2, pp. 89-103.

Guideline(s): Not applicable
Deviations: Not applicable
GLP: Not applicable
Acceptability: Supplementary
Abstract:

Most pyrethroids can be divided into two classeshenbasis of differences in the signs of toxi€ity

or CSsyndromes). It is concluded that these syneésooniginate from a single primary action of the
pyrethroid. Pyrethroids cause morphological changgseripheral nerves of rats when given in high
doses. The morphological changes are producedsasomdary consequence of the primary action of
pyrethroids and are not due to a different formaxicity. Pyrethroids have been shown to cause-
functional changes (behavioural) in rats. Incredseperipheral nerves of (3-glucuronidase and p-
galactosidase have also been demonstrated. Tr@easns are a late finding and are considered to be
associated with repair processes.

Available information indicates that all the abasleanges are reversible or repairable. Many pyre-
throids cause an effect in humans termed paraéstheseems probable that parenthesis is caused by
an action of pyrethroids on sodium channels os#tesory nerves.

Conclusion:

The study results are considered to represent songpital information.

Data point: KIA5.7.1

Report: Wolansky et al. (2006) ASB2013-7265
Relative Potencies for Acute Effects of Pyrethraddviotor Function in
Rats. Toxicological Sciences 89(1), 271-277 (2006)

Guideline(s): Not applicable
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Deviations: Not applicable
GLP: Not applicable
Acceptability: Supplementary
Abstract:

A common mode-of-action has been proposed for pyoits based oin vitro studies, which in-
cludes alterations in sodium channel dynamics mvaes system tissues, consequent disturbance of
membrane polarisation, and abnormal dischargergetaed neurons. The objective of this work was to
characterize individual dose-response curvesrfarivo motor function and calculate relative poten-
cies for eleven commonly used pyrethroids. Acut dose-response functions were determined in
adult male Long Evans rats for five Type | (bifeimh S-bioallethrin, permethrin, resmethrin, tefflut
rin), five Type Il (beta-cyfluthrin (purity: 99.2 %ose range: 0.05-15 mg/kg bw/d; 8 doses), lambda-
cyhalothrin, cypermethrin, deltamethrin, esfenvatiey and one mixed Type I/ll (fenpropathrin) pyre-
throids (n = 8-18 per dose; 6—11 dose levels pemddal, vehicle = corn oil, at 1 ml/kg). Motor func
tion was measured using figure-8 mazes. Animalewested for 1 h during the period of peak effects.
All pyrethroids, regardless of structural clasgyduced dose-dependent decreases in motor activity.
Relative potencies were calculated based on theetad ED30s (dose in mg/kg required to induce a
30 % decrease in total motor activity in figurekgignaze as compared to the corresponding vehicle-
treated control group). Deltamethrin, with an ERB®.51 mg/kg, was chosen as the index chemical.
Relative potency ratios ranged from 0.009 (resnm@thbeta-cyfluthrin 1.136 to 2.092 (esfenvalerate)

Conclusion:

All pyrethroids produce dose-dependent decrease®ior activity. Decreases in motor activity were
also noted in an acute oral neurotoxicity screestogy in rats (Sheets et al., 1997, TOX2001-1265).
The study results are considered to represent songpital information.

Data point: KIIA 5.10

Report: Weiner et al. (2009) ASB2015-934
Comparative functional observational battery statifwvelve commercial
pyrethroid insecticides in male rats following acotal exposure. Neu-
roToxicology 30S (2009) S1-S16

Guideline(s): Not applicable
Deviations: Not applicable
GLP: Not applicable
Acceptability: Supplementary
Abstract:

Twelve commercial pyrethroid insecticides (techhgrade active ingredients) were evaluated indi-
vidually for acute neurobehavioral manifestatiofigaxicity under conditions suited to assist with
determining whether they act by a common mechawoistoxicity. The pyrethroids that were tested
reflect a diversity of structures, including sixtlivan a-cyano phenoxybenzyl moiety (beta-cyfluthrin
lambda-cyhalothrin, cypermethrin, deltamethrineashlerate and fenpropathrin) and six without this
moiety (bifenthrin, S-bioallethrin, permethrin, pyirins, resmethrin and tefluthrin). These chersical
also present a variety of behavioural effects,uditlg ones that are historically classified as raya

T (tremor), CS (choreoathetosis with salivationjrtermediate syndrome of intoxication, and others
that have not previously been classified. Eachthyo@ that was tested consisted of the complement
of isomers that occur in commercial products—a feayor for relevance for environmental and hu-
man exposure and for comparisons, since the buabgictivity of the individual isomers can vary
tremendously. Young-adult male Sprague—Dawley(ddigper dose group) were administered a single
dose of pyrethroid by oral gavage, in corn oilaatolume of 5 ml/kg. The control group received the
vehicle alone. Each was tested at a range of tviloree dose levels, including a minimally toxic ejos
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to establish the more sensitive manifestationoxicity, and a more toxic dose, to establish a more
complete spectrum of neurobehavioral manifestations

Beta-cyfluthrin (purity not reported; vehicle: canil) was administered at 12.5, 25, and 45 mg/kg bw
Clinical and gross observations and survival ofahegnals were recorded. One male of the high dose
group beta-cyfluthin (45 mg/kg bw) was found debds{de others receiving different pyrethroids)
within 24 hours after treatment. Animals were es#dd using a functional observational battery
(FOB) that was designed to characterise and disshgeffects classically associated with T or CS
syndromes of intoxication. The FOB was performe@mmanifestations of toxicity were most appar-
ent at the time of peak effect (2, 4, or 8 h pastidg) by observers who were blinded to dose group
assignment, thus avoiding possible bias. The ®ed$dm this study indicate that some pyrethroids
clearly exhibit the historic classification symptewi the T and CS syndromes while others do so less
obviously. Use of the statistical technique of Biglal Component Analysis (PCA) further helped
interpret the study findings, as described in amogaper (Breckenridge et al., 2009, ASB2015-830).
These results establish manifestations of neurctgxn vivo that can be used as weight of evidence
to determine whether pyrethroid insecticides aobufh a common mechanism of toxicity in mam-
mals. Based on a review of the FOB data, analyged@A, and other published data, two common
mechanism groups are proposed. Group 1 would ieciaethrins, bifenthrin, resmethrin, perme-
thrin, S-bioallethrin and tefluthrin. Group 2 wouhtlude cypermethrin, deltamethrin, esfenvalerate,
beta-cyfluthrin and lamda-cyhalothrin. Fenpropatlakhibited features of both groups.

Conclusion:

The study provides data to assist with determimvhgther there is evidence of one or more common
mode(s) or mechanism(s) of toxicity with commerggtethroid insecticides as well as for possible
future classification of new pyrethroids (Communiga: US EPA Scientific Advisory Panel Meeting,
June 16-17, 2009). Regulatory guideline acute neximty studies in rats have been conducted on
some commercial pyrethroids via oral exposure bey ttannot be readily compared for evidence of
common effect and/or common mechanism because ubeg different test conditions, rat strains,
vehicles, dose volumes, criteria to characterisesffect, etc. Neurobehavioral assessment of the py
throids is known to be particularly influenced bgtimodological changes in the route, vehicle, dosing
volume, species and strain. Further analysis detlaad other data will make a refined groupindef t
pyrethroids for cumulative risk assessment.

The study results are considered to represent esongpital information.

Data point: KIIA 5.10

Report: Breckenridge et al. (2009) ASB2015-930
Evidence for a separate mechanism of toxicity ierType | and the
Type Il pyrethroid insecticides. NeuroToxicologyS3(2009) S17-S31

Guideline(s): Not applicable
Deviations: Not applicable
GLP: Not applicable
Acceptability: Supplementary
Abstract:

Neurotoxicity and mechanistic data were collected dix alpha-cyano pyrethroids (beta-cyfluthrin
(purity not reported), cypermethrin, deltamethasfenvalerate, fenpropathrin and lamda-cyhalothrin)
and up to six non-cyano containing pyrethroidseftifirin, S-bioallethrin [or allethrin], permethrin,
pyrethrins, resmethrin [or its cis-isomer, cismathand tefluthrin under standard conditions. Facto
analysis and multivariate dissimilarity analysisrevemployed to evaluate four independent data sets
comprised of (1) fifty-six behavioural and physigical parameters from an acute neurotoxicity func-
tional observatory battery (FOB), (2) eight eleptrgsiological parameters from voltage clamp exper-
iments conducted on the a8 sodium channel expressed in Xenopus oocytes)diges of efficacy,
potency and binding calculated for calcium ionurflicross neuronal membranes, membrane depolar-
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isation and glutamate released from rat brain fgsames and (4) changes in chloride channel open
state probability using a patch voltage clamp tepefor membranes isolated from mouse neuroblas-
toma cells.

The pyrethroids segregated into Type | (T-syndrortremors) and Type Il (CS syndrome—
choreoathetosis with salivation) groups based oB B&a. Of the alpha-cyano pyrethroids, deltame-
thrin, lamda-cyhalothrin, cyfluthrin and cypermétharrayed themselves strongly in a dose-dependent
manner along two factors that characterise the y28reme. The non-cyano containing pyrethroids
were arrayed in a dose-dependent manner alongitteoedht factors that characterise the T-syndrome.

Conclusion:

The results of these analyses support the hypathieat pyrethroids exert their toxicological effect
through at least two distinct modes of action. Plieethroids segregated themselves into the cldssica
Type | (T-syndrome), and Type Il (CS syndrome). t&é alpha-cyano pyrethroids, deltamethrin,
lamda-cyhalothrin, beta-cyfluthrin and cypermethaimayed themselves strongly in a dose—response
manner along the combined CS factor that definesCf syndrome. The non-cyano pyrethroids (S-
bioallethrin, cismethrin, resmethrin, bifenthrindapermethrin) likewise arrayed themselves in a dose
responsive manner along the combined factors @fatalthe T-syndrome.

Although all pyrethroids induced changes in ionret@ kinetics, sodium channel activation and inac-
tivation for Type | pyrethroids was more rapid tHan Type |l pyrethroids. The N&.8 sodium chan-
nel is expressed exclusively in the peripheral mesvsystem. It was postulated that thelN&achannel
may mediate paraesthesia that has been reporfedifay pyrethroid contact with skin. While it is
likely that paraesthesia occurs following dermaiteat to both Type | and Type Il pyrethroids, isha
been reported to occur more intensely, at loweesl@nd to last longer for Type Il pyrethroids than
for Type | pyrethroids.

The study results are considered to represent songpital information.

Data point: KIIA 5.10

Report: Clark and Symington (2008) ASB2015-919
Neurotoxic implications of the agonistic action@®-syndrome pyre-
throids on the N-type Cav2 calcium channePest Manag S®4:628—

638 (2008)
Guideline(s): Not applicable
Deviations: Not applicable
GLP: Not applicable
Acceptability: Supplementary

Abstract:

Nine pyrethroids were examined on their action @m ¢hannels at presynaptic nerve terminals, and
these data were used in a cluster analysis. Tyf@Slsyndrome—choreoathetosis with salivation) -
syndrome pyrethroids that possessetiyano groups (cyfluthrin and other) caused CaZhninand
neurotransmitter release. Type | (T-syndrome—trenpyrethroids did not share these actions and
clustered with two nom-cyano pyrethroids

The control of neurotransmitter release from nderminals involves a variety of intracellular signa
mediators that converge at th&B-subunit of the G2.2 channelCa 2.2 is directly modified by del-
tamethrin, but the resulting perturbation is demendipon its phosphorylation state. The findingy ma
provide a partial explanation for the differentitogsyndromes produced by structurally distinct pyre
throids.

Conclusion:

The study results are considered to represent songpital information.
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Data point: KIIA 5.10

Report: Guvenc et al. (2014) ASB2015-923
Evaluation of changes in monoamine levels and asopinduced by
cyfluthrin in rats. Toxicol. Res., 2014, 3, 331

Guideline(s): Not applicable
Deviations: Not applicable
GLP: Not applicable
Acceptability: Supplementary
Abstract:

The aim of the study was to evaluate monoamine naitoichondrial cytochrome ¢ levels and lipid
peroxidation in adult male rats treated with cyftinn (14 mg kg' dose; approximately 1/10 of the
LDso value) for 14 days. This study also examined ¢ifin induced apoptosis via the signalling pro-
teins Bcl-2, caspase-9 and caspase-3, and poasittlapoptotic effects of alpha-basic crystallinB{

c). Levels of epinephrine, norepinephrine, andteain (5-hydroxytryptamine, 5-HT) in the plasma
and 5-HT and its metabolite 5-hydroxyindoleacetid g5-HIAA) were measured in the striatum to
assess neurotransmitter modification. Cyfluthriarify: 97.2 %, vehicle: corn oil) was administeid

a daily single dose of 14 mg/kg bw/d intraperitdlyefor 14 consecutive days to 16 rats. Contro$rat
received corn oil. Twenty-four hours after the lagiministration the animals were killed and the
brains were removed. Cyfluthrin administered to pleesma significantly reduced the levels of epi-
nephrine and norepinephrine and increased serotewats, with no significant increase in lipid pe-
roxidation. In the striatum, cyfluthrin intoxicatioresulted in a significant increase of the serioton
metabolite 5-HIAA with no significant increase ieretonin. Apoptosis was detected in astrocytes
without a change in the level of cytochrome ¢ baswiot detected in neurons. The present study may
indicate that cyfluthrin toxicity appears first meuronal supportive cells, especially astrocytather
than in neurons, and that in neurons. Our findisiggport the hypothesis that repeated exposure to
cyfluthrin alters neurotransmission of epinephrinesepinephrine and serotonin and induces apopto-
sis.

Conclusion:
The study results are considered to represent asongpital information.
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B.6.8 Other toxicological studies

No new studies addressing this chapter of the RAR were submitted by the applicant.
The following studies were already evaluated (DAR, 1996, ASB2010-10436 or addendum 1, 2002,
ASB2014-9599). They were re-evaluated herein according to current criteria.

B.6.8.1  Toxicity studies of metabolites and relevant impurities

Studies evaluated in the original monograph of beta-cyfluthrin by the RMS in October, 1996
(ASB2010-10436):

The testing facility for the following cyfluthrin metabolites (unless cis-3-[2',2'-dichloroethen-1'-yl]-
2,2-dimethyl-cyclopropanecarboxylic acid and trans-3-[2',2'-dichloroethen-1'-yl]-2,2-dimethyl-
cyclopropanecarboxylic acid) is Bayer AG, Institute of Toxicology, Wuppertal, Germany. When the
studies were performed, GLP was not compulsory. Each evaluation is based on the today’s criteria.
The studies were based on (or similar to) the test guidelines listed in the respective tables.

B.6.8.1.1 3-Phenoxy-4-fluorobenzyl alcohol

The available results on 3-phenoxy-4-fluorobenzyl alcohol are summarised in the following table.

Table B.6.8-1.: Summary of studies conducted with 3-phenoxy-4-fluorobenzyl alcohol
Endpoint Organism Concentration Result Acceptability/ Reference
(OECD TG) | (specifications) (Venhicle) Comment
acute oral |rat male: male: - supplementary || NN
toxicity (male and female) 500-1000-1600- |LDso= - no batch (only |1987
2000-2500 mg/kg |1599 mg/kg bw | purity) is given |(15419)
(TG 401, bw TOX9401933
1981) female:
female: LDso = 1600-
1000-1600-1800- |1800 mg/kg bw
2000-2240-
2500 mg/kg bw
(PEG 400)
mutagenicity | bacterial strains |range: 20- negative +/- S9 |- supplementary |Herbold, 1987
(Ames test) |(TA1535, TA100,|12500 ug/plate; alsamix - less sensitivity |(15909)
TA1537, TA98) |negative control as only 4 instead TOX9401936
(TG 471, of 5 bacterial
1983) (DMSO) strains were
applied (E. coli
WP2 or S.
typhimurium
TA102 not
included)
-2-

aminoanthracen
is solely used as
positive control
with S9 mix




beta-cyfluthrin

- 207 -
Volume 3 — B.6 Toxicology and metabolism data

07.03.2017

- cytotoxic effects
above
250 pg/plate

- no data
concerning
analytic of test
compound or
stability (GLP
requirement)

B.6.8.1.2

3-Phenoxy-4-fluorobenzaldehyde

The available results on 3-phenoxy-4-fluorobenzaldehyde are summarised in the following table.

Table B.6.8-2: Summary of studies conducted with 3-phenoxy-4-fluorobenzaldehyde
Endpoint Organism Concentration Result Acceptability/ Reference
(OECD TG) | (specifications) (Vehicle) Comment
acute oral |rat male: male: - acceptable B 19381
toxicity (male and female)100-250-500-600- |LDso= (9942)
750-1000-1250- 1248 mg/kg bw TOX9401927
(TG 401, 1750-2500-
1981) 3000 mg/kg bw female:
LDso =
female: 1040 mg/kg bw
100-250-500-750-
1000-1500-2500-
3000 mg/kg bw
(cremophor/water)
acute dermal rat 5000 pL/kg bw 24 h contact: - acceptable B 19381
toxicity (male and female) (9942)
(paste with LDs¢>5000 pL/kg TOX9401927
(TG 402, cellulose) bw
1981)
acute rat dynamic whole body - supplementary , 1981
inhalative (male and female)vaporization of 50 g| exposure for 7 h: |- inhalable (9942)
test compound particle content| TOX9401927
(TG 403, no animal died and analytical
1981) concentration
not given
skin irritation | rabbit 0.5 mL test negative -acceptable | 1981
(sex unclear) compound - observation (9942)
(TG 404, period only 7 | TOX9401927
1981) days
- specific data
and solvent not
given
eye irritation | rabbit 100 pL not primary - acceptable B 19381
(sex unclear) irritant to mucous| - data and solven{9942)
(TG 405, membranes not given TOX9401927
1981) - observation
only for 7 days
instead of 21
days
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mutagenicity
(Ames test)

(TG 471,
1983)

bacterial strains
(TA1535, TA100,
TA1537, TA98)

range: 20-
12500 pg/plate; als
negative control

(DMSO)

negative +/- S9
DMIX

- supplementary

- less sensitivity
asonly 4
instead of 5
bacterial straing

coli WP2 or S.
typhimurium
TA102 not
included)

- cytotoxic
effects above
50 pg/plate

were applied (B.

Herbold, 1985
(13429)
T0OX9401928

B.6.8.1.3

3-Phenoxy-4-fluorobenzoic acid

The available results on 3-phenoxy-4-fluorobenzoic acid are summarised in the following table.

Table B. 6.8-3: Summary of studies conducted with 3-phenoxy-4-fluorobenzoic acid
Endpoint Organism Concentration Result Acceptability/ Reference
(OECD TG) | (specifications) (Vehicle) Comment
acute oral |rat male: male: - supplementary
toxicity (male and female} 2500, 5000 mg/kg |LDso> - no batch (only |1986
bw 5000 mg/kg bw | purity) is given |(14800)
(TG 401, TOX9401930
1981) female: female:
2500, 5000 mg/kg |LDsg>
bw 5000 mg/kg bw
(PEG 400)
B.6.8.1.4 3(4'-Hydroxyphenoxy)-4-fluorobenzoic acid

The available results on 3(4'-hydroxyphenoxy)-4-fluorobenzoic acid are summarised in the following

table.
Table B. 6.8-4: Summary of studies conducted with 3(4'-hydroxyphenoxy)-4-fluorobenzoic
acid
Endpoint Organism Concentration Result Acceptability/ Reference
(OECD TG) | (specifications) (Venhicle) Comment
acute oral rat male: male: - supplementary ,
toxicity (male and female) 1000 mg/kg bw LDsg> - no batch (only |1987
1000 mg/kg bw | purity) is given |(15532)
(TG 401, female: - highest dose to | TOX9401934
1981) 1000 mg/kg bw female: low for a limit
LDso> test
(PEG 400) 1000 mg/kg bw
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mutagenicity
(Ames test)

(TG 471,
1983)

bacterial strains
(TA1535, TA100,
TA1537, TA98)

range: 20-
12500 pg/plate; als
negative control

(DMSO)

negative +/- S9
amix

- supplementary

- less sensitivity al
only 4 instead of
5 bacterial
strains were
applied (E. coli
WP2 or S.
typhimurium
TA102 not
included)

-2-
aminoanthracen
is solely used ag
positive control
with S9 mix

- cytotoxic effects
above
100 pg/plate

- no data
concerning
analytic of test
compound or
stability (GLP

Herbold, 1987
q15724)
TOX9401935

requirement)

B.6.8.1.5

The available results on 3-phenoxy-4-fluorobenzoic acid amide are summarised in the following table.

3-Phenoxy-4-fluorobenzoic acid amide

Table B. 6.8-5: Summary of studies conducted with 3-phenoxy-4-fluorobenzoic acid amide
Endpoint Organism Concentration Result Acceptability/ Reference

(OECD TG) | (specifications) (Venhicle) Comment
acute oral rat male: male: - supplementary ,
toxicity (male and female) 2500, 5000 mg/kg |LDso> - no batch (only |1986

bw 5000 mg/kg bw | purity) is given |(14799)
(TG 401, TOX9401929
1981) female: female:

2500, 5000 mg/kg |LDsg>

bw

(PEG 400)

5000 mg/kg bw

mutagenicity
(Ames test)

(TG 471,
1983)

bacterial strains
(TA1535, TA100,
TA1537, TA98)

range: 20-
12500 pg/plate; als
negative control

(DMSO)

negative +/- S9
amix

- supplementary

- batch not
specified (only
purity)

- less sensitivity al
only 4 instead of
5 bacterial
strains were
applied (E. coli
WP2 or S.
typhimurium
TA102 not
included)

-2-

Herbold, 1988
(16703)
TOX9401938

S
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aminoanthracen
is solely used ag
positive control
with S9 mix

- cytotoxic effects
above

150 pg/plate

B.6.8.1.6

The available

+,-(R,S)-a-Carboxy-[3-phenoxy-4-fluoro]benzyl-1-(R,S)-trans-3-(2',2'-
dichloroethen-1'-yl)-2,2-dimethylcyclo-propanecarboxylic acid ester (FCR

2728)

results on +,-(R,8)earboxy-[3-phenoxy-4-fluoro]benzyl-1-(R,S)-trans-3-(2',2'-
dichloroethen-1'-yl)-2,2-dimethylcyclo-propanecarboxylic acid ester are summarised in the following

table.
Table B. 6.8-6: Summary of studies conducted with +,-(R,®)-carboxy-[3-phenoxy-4-
fluorolbenzyl-1-(R,S)-trans-3-(2',2'-dichloroethen-1'-yl)-2,2-dimethylcyclo-
propanecarboxylic acid ester (FCR 2728)
Endpoint Organism Concentration Result Acceptability/ Reference
(OECD TG) | (specifications) (Venhicle) Comment
acute oral rat male: male: - supplementary
toxicity (male and female) 1000, 2500 mg/kg |LDs¢> - no batch (only |1986
bw 2500 mg/kg bw | purity) is given |(15239)
(TG 401, TOX9401931
1981) female: female:
2500 mg/kg bw LDse>

(PEG 400)

2500 mg/kg bw

mutagenicity
(Ames test)

(TG 471,
1983)

bacterial strains
(TA1535, TA100,
TA1537, TA98)

range: 15-
12500 pg/plate; als
negative control

(DMSO)

negative +/- S9
amix

- not acceptable

- batch not
specified (only
purity)

- less sensitivity a
only 4 instead of
5 bacterial
strains were
applied (E. coli
WP2 or S.
typhimurium
TA102 not
included)

-2-
aminoanthracen
is solely used ag
positive control
with S9 mix

- cytotoxic effects
at almost all
doses

Herbold, 1988
(16687)
TOX9401937

S
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B.6.8.1.7 +,-(R,S)-a-Carboxamido-[3-phenoxy-4-fluorolbenzyl-1-(R,S)-trans-3-(2,2-
dichloroethen-1-yl)-2,2-dimethyl-cyclopropanecarboxylic acid ester (FCR

2978, THS 3062 respectively)

The available results on +,-(R,8)earboxamido-[3-phenoxy-4-fluorolbenzyl-1-(R,S)-trans-3-(2,2-
dichloroethen-1-yl)-2,2-dimethyl-cyclopropanecarboxylic acid ester are summarised in the following
table.

Table B. 6.8-7: Summary of studies conducted with +,-(R,%)-carboxamido-[3-phenoxy-4-
fluoro]benzyl-1-(R,S)-trans-3-(2,2-dichloroethen-1-yl)- 2,2-dimethyl-
cyclopropanecarboxylic acid ester

Endpoint Organism Concentration Result Acceptability/ Reference

(OECD TG) | (specifications) (Vehicle) Comment
acute oral |rat male: male: - supplementary
toxicity (male and female} 1000, 2500 mg/kg |LDso> - no batch (only [1986

bw 2500 mg/kg bw | purity) is given |(15241)
(TG 401, TOX9401932
1981) female: female:

2500 mg/kg bw LDso>

2500 mg/kg bw
(PEG 400)
B.6.8.1.8 cis-3-(2',2'-Dichloroethen-1'-yl)-2,2-dimethyl-cyclopropanecarboxylic acid

and trans-3-(2',2'-Dichloroethen-1'-yl)-2,2-dimethyl-
cyclopropanecarboxylic acid

The available results on cis-3-(2',2'-dichloroethen-1'-yl)-2,2-dimethyl-cyclopropanecarboxylic acid
and trans-3-(2',2'-Dichloroethen-1'-yl)-2,2-dimethyl-cyclopropanecarboxylic acid are summarised in
the following table. They are taken from a publication by Gaughan, dt917, TOX9401926.

Table B. 6.8-8: Summary of studies conducted with cis-3-(2',2'-dichloroethen-1'-yl)-2,2-
dimethyl-cyclopropanecarboxylic acid and trans-3-(2',2'-Dichloroethen-1'-
yl)-2,2-dimethyl-cyclopropanecarboxylic acid

Endpoint Organism Concentration Result Acceptability/ Reference
(specifications) (Venhicle) Comment
acute i.p. Swiss mice intraperitoneal Cis: 48 h - not acceptable ,
toxicity (sex unclear) administration in 201 mouse L3 = -no purityand |1977
50 uL 370 mg/kg bw batch given (M-075728-
methoxytriglycol - lack of further |01-1)
Trans: 48 h information TOX9401926
mouse Lo =
210 mg/kg bw

B.6.8.1.9 FCR 1272-Phenoxyethylester

The studies for the cyfluthrin metabolite FCR 1272-phenoxyethylester listed below were not submitted
by the applicant for renewal of approval. However, the studies are available toeRM8dm other
applications).

The mean features of the studies — if evaluated as acceptable or supplementary — are presented in the
following table. The evaluation is based on the today’s criteria.
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Table B. 6.8-9: Summary of studies conducted with FCR 1272-phenoxyethylester
Endpoint Organism Concentration | Result Comment Reference
(OECD TG) | (specifications) (Vehicle)
Ames test bacterial strains: |16-50-158-500-| negative |- 2-aminoanthracen is solely| Herbold,
TA1513, TA100, |1581- +/- S9 mix | used as positive control witf2002
(TG 471, TA1537, TA98, |5000 pg/plate; S9 mix (PH-
1997) TA102 also negative - cytotoxic effects above 32175)
control 5000 pg/plate TOX2002-
- substance precipitation at {1391
(DMSO) 5000 pg/plate
acute oral rat male: LDso>
toxicity (male and female) 2000 mg/kg bw| 2500 mg/k , 2002
g bw (PH-
(TG 423, female: 32041)
1996) 2000 mg/kg bw TOX2002-
1390
(PEG 400)
B.6.8.2  Supplementary studies on the active substance
B.6.8.2.1 Biochemical studies (Cyfluthrin)

Studies evaluated in the original monograph of beta-cyfluthrin by the RMS in October, 1996
(ASB2010-10436):

Data point: KCA 5.8.1/01

Report: Eben et al. 1982, TOX9401939
Comparative study of inhibition of the NaK*- and Md"*-dependent
ATPase from rats and chickens brains in vitro by FCR 1272, some of its
metabolites and further substances such as DDT, ouabain, some pyre-
throids and phosphoric acid esters.
Report no.: 11116 (August 27, 1982); Bayer AG, Institute for Toxicolo-
gy, D-42096 Wuppertal, Germany

Guideline(s): This is not a standard guideline study.

Deviations: None.

GLP: When the study was performed, GLP was not compulsory.

Acceptability: The study is considered acceptable.
(Dates of exp. work: not specified in the report).

The study provides additional information on the active ingredient.

Materials and methods:

The inhibition of ATPase (Na K*- and Md*-dependent) from rats and chickens brain by cyfluthrin
(batch no.: 816070017; isomer ratio: | 24.9 %, 1l 17.9 %, Il 30.0 %, IV 22.2 %,; purity: 95 %) and
some of its metabolites (FCR 1476, FCR 1271, FCR 3159, FCR 1260, FCR 1261, FCR 3137, FCR
2899, FCR 3145) was measuliadvitro. For comparison some other compounds (DDT, decamethrin,
permethric acid, trichlorphon, dichlorphos, paraoxon, mipafox, NAK 1467, NAK 1654) and a specific
inhibitor for the N&-, K*-ATPase, ouabain, were included in this study.
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Results and discussions:

Concentrations from 5 x 1®to 5 x 103 mol/L cyfluthrin induced a non-specific, non-concentration-
dependent inhibition of both types of ATPases "({N&*-ATPases: ~ 20-30 % inhibition; Mg
ATPases: ~ 10-30 % inhibition). By contrast, the enzymes were concentration-dependently inhibited
by some of the metabolites (the cyanhydrins of the phenoxybenzylalcohol FCR 1271 and FCR 3159,
the phenoxybenzaldehydes FCR 3137 and FCR 1260, and the phenoxybenzylalcohol FCR 1261).

Conclusion:

The 1Go values of both cyfluthrin and the metabolites were in the region by, as compared
with corresponding values of 2@nol/L and 1@mol/L for ouabain and DDT, respectively.

Re-evaluation by the RMS (2015):

The study is still considered to be acceptable. It should be noted that the results section was revised.
Cyfluthrin and the other pyrethroids (but not DDT) did not inhibit the ATPase in a concentration-
correlated manner (for pyrethroids1®°>-510°M led to 20-30 % inhibition of Na K*-dependent
ATPase; 30-40 % inhibition of Mgdependent APTase fronil5*M). However, both ATPases were
inhibited in a concentration-related manner by FCR 1271, FCR 3159, FCR 3137, FCR 1260 and FCR
1261. The IGo values for N3 K*-dependent ATPase were betweet01-310* M and for the M-

ATPase betweenT* and 610* M.

Data point: KCA 5.6.2 /09

Report: I 1092, TOX9401940
FCR 1272 - pilot study for acid-base status following inhalation exposure
to rats.

Report no.: T4041207/T71041006 (November 24, 1| N

Guideline(s): The test was conducted only in analogy to OECD Guidelines for testing
of chemicals OECD no. 403 (1981) and to Directive 92/69 EEC method
B2.

Deviations: Blood gas analysis after cyfluthrin exposure was only performed on 3 (2

male and 1 female) rats.

GLP: The study was designated as a methodological validation study and was
therefore not performed as a GLP study.

Acceptability: The study is considered acceptable.
(Dates of exp. work: March, 16 to May 10, 1992).

The study provides additional information on the active ingredient.

Objective of the study: Inhalation toxicity studies with the rat have shown that cyfluthrin induces tran-
sient respiratory changes in this species. These changes result from sensory irritation and are manifest-
ed by reflex bradypnoea, which coincides with a reflexively induced hypothermia and respiratory alka-
losis. In inhalative teratogenicity studies, the foetal development was influenced above the sensory
irritant threshold concentration. No effects on the embryonic development were seen following oral
administration of considerably higher doses. This pilot study was done in order to corroborate the hy-
pothesis that a mechanistic relationship between changes in the physiological acid-base status and the
influenced embryonic development exist.

Materials and methods:

Experiment 1 (study no.: T1041006): A blood gas analysis was done affex@@sure and retroor-
bital blood sampling. Groups of 4 male Wistar rats (Bor:WISW [SPFCpb], sdiiii
I body weight: approx. 250 g, age: about 3 months) were acclimatised for two days
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and then dosed at the following dosing schedule:

Control group: 10 L air/min, C&group 1: 10 L air/min and over intervals of 30 rfatiowed by 0.1-
0.2-0.4-1.0 L C@min (nominal concentrations), G@roup 2: 4 h with 10 L air/min + 0.4 L G(nin
(nominal concentration).

Investigations: general observation: before aner dfte administration; body weight: before andrafte
the administration (only group 2); rectal temperatiefore and after the administration; lung func-
tion test: during the administration; blood samgliblood gas analysis, pH and hemoglobin concen-
tration: before and after administration (groug brace, group 2 30 minutes after the exposure).
Experiment 2 (study no.: T4041207): An inhalatiyfluthrin-exposure study was done with intraarte-
rial blood sampling during the exposure. For thiglg 21 Sprague Dawley rats (SD, source not given,
body weight approx. 250 g) were prepared with tliearterial catheter in the Laboratory of Pharma-
cology and Toxicology, Hamburg and then transpobydourier to Wuppertal for the further experi-
ments. Due to technical difficulties blood gas el was only performed on 3 (2 male and one fe-
male) of the 21 rats. The animals were acclimatisethy and then received cyfluthrin (batch no.
238005176, purity 96.2 %) at a dose of 13.2 niglead-nose only, nebulized) air for 4 h. A mixture
of PEG 400 and ethanol served as vehicle.

Investigations: rectal temperature: before andrafte administration; blood sampling, blood gas
analysis, pH and hemoglobin concentration: befae during the exposure (approx. 30, 60, 120, 180
and 240 min after the beginning).

Results and discussions:

Experiment 1: No clinical signs were seen. Thealetdmperature was slightly lowered after the
treatment. The lung function test revealed a camagon-dependent increase in minute volume. Only
in the group l-animals the blood gas analysis tedea slight respiratory acidosis, hypercapnia (in-
creased blood-Cfp and a reduction in the venous oxygen partial qumes In the group 2-animals
blood gas analysis did not reveal any effect. Téradglobin values were slightly lowered.

Experiment 2: During the exposure with cyfluthrihe following time-dependent changes were rec-
ognised: lowering of rectal temperature, decreaskeimoglobin concentration (presumably due to
repeated blood sampling), reduction infrtial pressure and increase in pH value.

Conclusion:

In experiment 1 (group 2), the induced reflectdigod gas changes normalised directly after the end
of exposure. Around 30 minutes after the end obempe no toxicologically significant changes were
seen. Therefore, the only practicable way to meathe blood gas changes seems to be the measure-
ment through intraarterial blood sampling paraibeexposure. The results of these examinations sup-
port the hypothesis that reflex bradypnoea indseesndary hypothermia. In the literature it is poin
ed out, that hypothermia in gravid rodents inflle=néhe development of the embryo. In connection
with this the results of this pilot study corroberahe hypothesis, that exposing of rats to a great
than the sensory irritant threshold concentratapp(ox. 0.5 mg cyfluthrin/fnair in an embryotoxicity
study) can induce compensatory mechanisms in theguatation which are tolerated by the dams, but
not by the foetuses.

A distinct hypothermia developed during the 4 hasype period (experiment 2). The determinations
of the blood gases resulted in a decrease in @rfgrtial pressure of carbon dioxide and a risarie-

rial blood pH. These results could corroboratehyygothesis that the reflex bradypnoea, which in tur
has been induced by sensory irritation, inducesrsdary hypothermia and respiratory alkalosis.
These effects are thought to influence the embrydavelopment.

Re-evaluation by the RMS (2015):

The study is still considered to be acceptablehdtuld be noted that the materials and methodmgeect
was revised.

Exposure of rats to concentrations of cyfluthrimabdthe sensory irritant threshold (~0.5 mg cyfluth
rin per m3 air) leads to reflectory respiratory mp@s. These changes are associated with tran§ient e
fects on thermoregulation as well as the physiclgcid-base status.
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Further studies concerning blood gas analysis, impact on acid-base status or body temperature
available to RMS

The following studies bl . (1989; 16763, TOX9401870 and 1988; 17209, Z148 Jjjjnd
Il (1991, 19852, TOX9401863) listed below were sobmitted by the applicant for renewal of
approval. However, the studies are available to R&& from other applications).

I 1989, TOX9401870:

Cyfluthrin aerosol (analytical concentration: 16-101 mg/m?3 air, 3-4 h exposure) did not induce toxico-

logically relevant changes in the arterial blood gases of rats. The base equivalents were slightly in-
creased, but the pH value did not change. An increase in the arteriovenous shunt was not indicated.
The rectal temperature was affected (concentration-related hypothermia beginning at 16 mg FCR

1272/m3 air).

I 1988, 214816:

Cyfluthrin aerosol (analytical concentration: 0.3-25.1 mg/m? air, 6 h exposure) led to hypothermia in

male rats (at 3.6 mg FCR 1272/m3 air) and female rats (at 25.1 mg FCR 1272/m? air).

, 1991, TOX9401863: The influence of cyfluthrin on body temperature was tested in male
rats. The test compound was dissolved in PEG 400 and animals were treated orally with different dos-
es (0, 125, 250 and 500 mg/kg bw). One animal died at the highest dose applied. Clinical signs were
observed at all doses.{). apathy, staggering gait, labored breathing). However, the test compound had

no impact on body temperature.

B.6.8.2.2 Antidote studies (Cyfluthrin)

Studies evaluated in the original monograph of beta-cyfluthrin by the RMS in October, 1996
(ASB2010-10436):

Data point: KCA5.2.1/15

Report: I 1083, TOX9401941
Tests to determine antidote effect against FCR 1272 toxicity in rats.

Report no.: 11854 (June 1, 195
e

Guideline(s): This is not a standard guideline study. Thed @etermination was simi-
lar to OECD no. 401 (1981).

Deviations: Concerning the LB study (cyfluthrin alone):
Only one sex instead of both sexes per substance (demanded in OECD
TG 1981).

No necropsy performed (deviation from recommendation in OECD TG
1981 and 1987).
Individual body weights and body weight development, duration of indi-

vidual signs (to assess delayed effects) and individual signs per dose were

not reported (recommended in OECD TG 1981 and 1987).
GLP: When the study was performed, GLP was not compulsory.

Acceptability: The study is acceptable.
(Dates of exp. work: October 1982 to December 1982).

The study provides additional information on the active ingredient.
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Materials and methods:

Groups of 5 to 20 male rats (Bor:WISW [SPFCpb], solii GGG <cci'<d
cyfluthrin (batch no.: 816170019, 816270030, purity: 94.9 %, 94.7 %) via single oral administration
(for LDso-determination: 10-25 mg/kg bw; for determination of antidote-effects: 10-50 mg/kg bw).
When symptoms appeared, the respective antidote was administered in the following doses and appli-
cation modus:

Aspisol®: 5 mg/kg bw (i.v.); Calceno "D": 10 mg/kg bw (i.v.); Methyldopa 250 Stada®: 11 mg/kg bw
(i.v.); methylene blue: 10 mg/kg bw (i.v.); Myoscain®: 3.7 mg/kg bw (i.v.); sodium thiosulfate-5-
hydrate: 10 mg/kg bw (i.v.); Niconacid®: 11 mg/kg bw (i.v.); Pancuronium "Organon™: 0.05 mg/kg
bw (i.v.); Rhex Hobein®: 86 mg/kg bw (i.v.); Thionin: 5 mg/kg bw (i.v.); acetylsalicylic acid: 5,

10 mg/kg bw (i.p.); Ergenyl®: 2.5, 25 mg/kg bw (i.p.); Musaril®: 50-300 mg/kg bw (oral), 50-
400 mg/kg bw (i.p.).

The dose levels of the antidotes were based on the mean rat body weight of 200 g (converted from the
manufacturer's recommended daily dose for humans).

Recording period: 0-14 days.

Statistical methods: The mean lethal doses@).vas determined by the method of Litchfield and Wil-
coxon (1949).

Results and discussions:

Table B. 6.8-10: Oral LDy in fasted rats
Formulation agent NOAEL LDso
[mg/kg bw]* [mg/kg bw]®
Fasted male rats cremophor/water <10 19.6 (17.7-21.7)

# = maximum dosage without clinical signs.
* = () most likely confidence interval (95 %), not specified in the report.

Onset of death: 2-3 h after exposure to FCR 1272.

Clinical signs after cyfluthrin exposure: writhing, splayed gait, uncoordinated movements, increased
activity, vocalisation, salivation, difficult breathing and lethargy (clinical signs observed at all doses;
30-60 minutes after administration for up to 5 days; onset of death: 2-3 h after administration).

In these experiments substances with anti-inflammatory, analgesic, anti-epileptic, sedative or neuro-
muscular-regulatory activity proved insufficient as antidotes to oral intoxication with cyfluthrin. Drugs
with regulatory effects on the blood pressure or circulation as well as typical cyanide antidotes and
calcium also failed to antagonise the acute effects of cyfluthrin.

Intraperitoneal administration of Musaril (100 mg/kg bw) succeeded in moderate increasingdhe LD
Musaril also proved able to suppress the toxic signs (vocalisation, rolling = choreoathetosis) and de-
layed the onset of death.

Conclusion:

The administration of Musaril, a centrally-acting muscle relaxant, led to the reduced acute toxicity of
cyfluthrin.

Re-evaluation by the RMS (2015):

The study is considered acceptable. It should be noted that the results section was revised.

This acute oral toxicity study with cyfluthrin (similar to OECD-Guideline no. 401 [adopted May 12,
1981]) also investigated antidote effects against cyfluthrin. It was conducted with fasted male rats.
There are some minor deviations from the guideline: Only one sex instead of both sexes per substance
was used. No necropsy was performed. Individual body weights and body weight development, dura-
tion of individual signs (to assess delayed effects) and individual signs per dose were not reported.
Under the conditions of the study and based on the information given in the reportsgtvalub for
cyfluthrin (in cremophor/water) is 19.6 mg/kg bw. Clinical sighs were observed at all doses. To the
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symptoms observed belonged for example writhing, splayed gait and uncoordinated movements.
Under the conditions of the antidote testing study and based on the information given in the report,
reduced acute toxicity was only observed after administration of Musaril®.

Data point: KCA 5.9.6 /01

Report: 1984, TOX9401942

FCR 1272 - antidotal test

Report no.: 271 (February 23, 195 EEENENEG
e
I

Guideline(s): This is not a standard guideline study. Thed @etermination was simi-
lar to OECD no. 401 (1981).

Deviations: Concerning the LB study (cyfluthrin alone):
The purity of FCR 1272 was not given (demanded in OECD TG 1981
and 1987).
Only one sex instead of both sexes per substance (demanded in OECD
TG 1981).
No necropsy performed (deviation from recommendation in OECD TG
1981 and 1987).
Individual body weights and body weight development were not reported
(recommended in OECD TG 1981 and 1987).
The recording period was only 7 instead of 14 days (deviation from rec-
ommendation in OECD TG 1981 and 1987).
It remains unclear whether animals were fasted.

GLP: When the study was performed, GLP was not compulsory.

Acceptability: The study is not acceptable.
(Dates of exp. work: November 1983 to February 1994).

The study provides additional information on the active ingredient.

Materials and methods:

Groups of 10 male mice and rats (ICR mice, Sprague-Dawley rats,

received cyfluthrin (batch no.: 8241/SL/NO4, purity: not specified, vehicle: water) via single oral ad-
ministration. The doses were 350-2000 mg/kg bw for mice and 1000-5600 mg/kg bw for rats.
Two antidotes were intraperitoneally injected in the following dosing schedule:

atropine sulphate (mice): 2 x 50 mg/kg bw (at 20 min and 2 h p.a. of cyfluthrin)

atropine sulphate (rats): 3 x 25 mg/kg bw (at 30 min, 3 and 24 h, p.a. of cyfluthrin)
methocarbamol (mice): 2 x 100 mg/kg bw (at 20 min and 2 h p.a. of cyfluthrin)
methocarbamol (rats): 3 x 50 mg/kg bw (1, 3 and 24 h p.a. of cyfluthrin)

atropine + methocarbamol (mice): 2 x 50 mg/kg bw + 2 x 100 mg/kg bw (same time as above)
atropine + methocarbamol (rats): 3 x 25 mg/kg bw + 3 x 50 mg/kg bw (same time as above)
Recording period: 0-7 days.

Statistical methods: The mean lethal dosesgl.idas determined by the method of Bliss.
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Results and discussions:

Table B. 6.8-11: Effects of antidotes on the L{3

Antidote NOAEL LDso
[mg/kg bw]* [mg/kg bw]

Male mice - <350 660 (560-770)
Male mice atropine <500 840 (650-1070)
Male mice methocarbamol <500 970 (810-1260)
Male mice combined <700 1280 (1090-1510)
Male rats - <1000 2100 (1900-2300)
Male rats atropine <1400 2600 (2100-3200)
Male rats methocarbamol <1400 2800 (2400-3300)
Male rats combined <1400 3100 (2600-3700)

# = maximum dosage without clinical signs.
* = () confidence interval (95 %).

Onset of death after cyfluthrin exposure in ratsfnil-24 h:

Clinical signs after cyfluthrin exposure - miceligation and titubation (after 5-10 min), athetoaisd
dyspnoea (after ~30 min). The symptoms diminisheitié next day.

Clinical signs after cyfluthrin exposure - ratkeliin mice. Salivation occurred at 10 min, titubati
and athetosis from 1 h and persisted by the next Sporadically bradypnea and/or dyspnoea: ap-
peared 2 h to day 2.

Each treatment of antidotes led to some degrea tmtdotal effect. The greatest effect was obgkrve
after combined exposure to both antidotes.

Conclusion:

Atropine sulphate and methocarbomol (in the fornRobaxin®) exhibited only a moderate antidotal
effect. The treatment with the antidote combinatbowed a higher protective activity.

Re-evaluation by the RMS (2015):

The study is now considered to be not acceptabléhd original monograph of beta-cyfluthrin from
October, 1996 _(ASB2010-10436) the study was consiieo be acceptable. However, due to devia-
tions from the current test guideline listed belbw study is now considered to be no longer aceepta
ble. It should be noted that the results sectios regised.

This acute oral toxicity study with cyfluthrin (silar to OECD-Guideline no. 401 [adopted May 12,
1981]) also investigated antidote effects agaigitthrin. It was conducted with male rats and mice
The main reason for the decision against accefitalslthe absence on information concerning the
purity of FCR 1272. Furthermore, there are somdatiews from the guideline in the lsPstudy:
Only one sex instead of both sexes per substansaiged. No necropsy was performed. The record-
ing period was only 7 instead of 14 days and itai@s unclear whether animals were fasted. Individ-
ual body weights and body weight development weteeported.

Under the conditions of the study and based orinfloemation given in the report, the kfvalue for
cyfluthrin (in water) is 660 and 2100 mg/kg bw irale mice and rats, respectively. Clinical signs
were observed at all doses. To the symptoms old&elenged for example salivation and athetosis.
A reduced acute toxicity was observed after adrmatisn of each antidote — and in particular after
combined exposure to these antidotes.
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B.6.8.2.3 Acute oral combination toxicity studies (Cyfluthrin)

Studies evaluated in the original monograph of beta-cyfluthrin by the RMS in October, 1996
(ASB2010-10436):

Data point: KCA5.8/15

Report: I 1982, TOX9401946
FCR 1272 and SIR 8514 - study for acute combination toxicity - Report

no.: 10516 (January 15, 195
I

Guideline(s): The test is similar to OECD-Guideline no. 401 (1981) which complies to
Directive 92/69/EEC method B 1.

Deviations: Only one sex instead of both sexes per substance (demanded in OECD
TG 1981).

Limit test with FCR 8514 only with one sex (deviation from recommen-
dation in OECD TG 1981 and 1987).

No necropsy was performed (deviation from recommendation in OECD
TG 1981 and 1987).

Purities are not given (demanded in OECD TG 1981 and 1987)*.

Food was withheld for 2 h instead of 3-4 h after substance administration
(recommended in OECD TG 1981 and 1987).

Individual body weights and body weight development and duration of
individual signs (to assess delayed effects) were not reported (recom-
mended in OECD TG 1981 and 1987).

GLP: When the study was performed, GLP was not compulsory.

Acceptability: The study is considered acceptable for FCR 1272 (not for SIR 8514).
(Dates of exp. work: May 1981 to September 1981)

* The purity for cyfluthrin is available from another studijjjilli . 1983, Report no.: 12003,
TOX9401947)

Materials and methods:

The aim of the study was to clarify whether additive or super-additive acute toxic affects occur after
single or combined oral administration of cyfluthrin (FCR 1272) and triflumuron (SIR 8514). For this
purpose, cyfluthrin (batch no.: 816170019) and triflumuron (batch no.: 16001/80) were either given
alone or simultaneously to unfed rats (Wistar albino rats WISW [SPF-CBP], s
I 160-180 g). Male rats were used for cyfluthrin or the combination study and fe-
male rats were used for triflumuron.

A mixture of Cremophor EL and water served as vehicle. The application volume amounted to
1 mL/100 g bw.

Dosing schedule: 0.1-0.5-10-11-12.5-15-17.5-20.5-25 mg/kg bw cyfluthrin (10 rats/dosage group),
5000 mg/kg bw triflumuron (10 rats), 500-1000-2500-5000 mg/kg bw 99.72 % triflumuron and 0.28
% cyfluthrin (10 rats per dosage group). The composition of cyfluthrin and triflumuron in the mixture
was based on their percentage ratios of thei kBlues (equitoxic doses).

The fasted animals were fed 2 h after single dosing.

Recording period: 0-14 days.

Bw: Only at the beginning of the study.

Clinical signs were examined, necropsy was not performed.

Statistics: Calculation of mean kPvalues according to the method of Litchfield and Wilcoxon
(1949). The theoretical L9 value for the combination study was determined as published by Finney
(1971) by means of the Lsbvalues for each substance and based on the assumption of an additive
effect.
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Results and discussions:

Table B. 6.8-12: Oral LDy after 14 days in fasted rats after administrationof cyfluthrin
and/or triflumuron
Substance NOAEL [mg/kg bw{ LDso [mg/kg bw]’
male rats cyfluthrin 0.1 14.3 (12.8-15.9)
female rats triflumuron <5000 >5000
male rats cyfluthrin + triflumuron <500 >5000 (obssd)
2526 (expected)

# = maximum dosage without clinical signs.
* = () most likely confidence interval (95 %), regecified in the report.

Onset of death: between 1 and 3 h (cyfluthrin)niCél signs after administration of cyfluthrin were
observed from a dose of 0.5 mg/kg bw onward. Tosghaptoms belonged impaired respiration and
motility, uncoordinated movements, staggering,tstred and spastic gait, rolling movements, apathy,
bristling fur and at times vocalisation.

Clinial signs occurring after administration of B0@ig/kg bw triflumuron were reduced well-being
and motility as well as spastic gait.

Disturbed behaviour, accelerated respiration, redumotility, uncoordinated movements, stretched
and spastic gait, staggering and salivation wereided after administration of the mixture. There
was no dose associated without clinical signs.

The factor 0.5 between the calculated and the weddrDs, values indicate rather a sub-additive than
an additive or super-additive effect of the twostahces.

Conclusion:

The study is acceptable. It provides additionabrimfation on the active ingredient.
No super-additive, but a sub-additive effect wasepbed after acute oral administration of equitoxic
doses of cyfluthrin together with triflumuron wassgent.

Re-evaluation by the RMS (2015):

The study regarding FCR 1272 is still considerezkptable. It should be noted that the materials and
methods section as well as the results section resised.

This acute oral toxicity study met the basic cidesf OECD-Guideline no. 401 (adopted May 12,
1981).

The purities of cyfluthrin and triflumuron are rgiven. However, the purity of cyfluthrin is availab
from another study (report no. 12003). Therefdne, study is only considered acceptable for the ex-
periments with cyfluthrin.

Furthermore, only one sex instead of both sexesspbstance was used. The limit test with tri-
flumuron was performed with only one sex. Food wihkheld for 2 h instead of 3-4 h after substance
administration. No necropsy was performed. Indigicandy weights and body weight development as
well as duration of individual signs (to assessget] effects) were not reported.

Under the conditions of the study and based oinfioeemation given in the report, the lkbvalues for
cyfluthrin and triflumuron in cremophor EL/water ieel4.3 mg/kg bw (male rats) and >5000 mg/kg
bw (female rats), respectively. The observeddalue in the mixture was >5000 mg/kg bw (male
rats). From a concentration of 0.5 mg/kg bw cyftittelinical signs occurred. To the signs observed
belonged for example impaired respiration and rityptds well as uncoordinated movements. Oral
administration of triflumuron also led to clinicsigns like reduced well-being and motility as wadl
spastic gait. Toxic symptoms after administratibithe mixture occurred at all doses. The symptoms
consisted for example of disturbed behaviour, &ragtd respiration and reduced motility.
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Data point: KCA 5.8/16

Report: I 1983, T0X9401947
FCR 1272 and SRA 5172 - study for combination toxicity - Report no.:

12003 (August L
S

Guideline(s): The test is similar to OECD-Guideline no. 401 (1981) which complies to
Directive 92/69/EEC method B 1.

Deviations: Only one sex instead of both sexes per substance (demanded in OECD
TG 1981).

Individual body weights and body weight development or individual

signs with durations were not reported (recommended in OECD 1981 and
1987).

Confidence interval of the mixture and onset of death after mixture ad-
ministration are not given (recommended in OECD TG 1981 and in
OECD TG, 1987).

GLP: When the study was performed, GLP was not compulsory.

Acceptability: The study is considered acceptable.
(Dates of exp. work: April 1983 to May 1983)

Materials and methods:

The aim of the study was to clarify whether additive or super-additive acute toxic affects occur after
single or combined oral administration of cyfluthrin (FCR 1272) and methamidophos (SRA 5172). For
this purpose, cyfluthrin (batch no.: 816170019, purity: 94.9 %) and methamidophos (batch no.:
808319101, purity: 73.0 %) were either given alone or simultaneously to unfed male rats (Wistar rats
wISW [SPF-CBP], sourc{i GGG 160-200 9).

A mixture of Cremophor EL and water served as vehicle. The application volume amounted to
1 mL/100 g bw.

Dosing schedule: 1-14-16-20-22.4*-23.6 mg/kg bw cyfluthrin (5 or 10* rats/dosage group), 1-10-14-
16-20-25 mg/kg bw methamidophos (5 rats/dosage group), 14-20*-25*-28*-31.5*-33.5 mg/kg bw
52.94 % cyfluthrin and 47.05 % methamidophos (5 or 10* rats per dosage group).

The composition of cyfluthrin and methamidophos in the mixture was based on their equitoxic doses
proportional to their L values.

Recording period: 0-14 days.

Bw: Only at the beginning of the study.

Clinical signs were examined, necropsy was also performed.

Statistics: Calculation of median kPvalues according to the method of Rosiello, Essigmann and
Wogan (1977). The theoretical kPvalue for the combination study was determined as published by
Finney (1971) by means of the kfvalues for each substance and based on the assumption of an ad-
ditive effect.

Results and discussions:

Table B. 6.8-13: Oral LDy after 14 days in fasted, male rats after administration of cyfluth-
rin and/or methamidophos
Substance NOAEL [mg/kg bw]?# LDso [mg/kg bw]’
cyfluthrin 1 18 (16.9-20.7)
methamidophos 1 16 (14.2-19.5)
cyfluthrin + methamidophos <14 26 (observed)
17 (expected)

# = maximum dosage without clinical signs.
* = () confidence interval (95 %).
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Onset of death: Within hours for cyfluthrin and methamidophos.

Clinical signs after administration of cyfluthrin were observed from a dose of 14 mg/kg bw onward.
To the symptoms belonged disturbed behaviour, dyspnoe, salivation, digging and grooming move-
ments, spread gait, rolling, temporary shaking, uncoordinated movements and vocalisation.

Clinial signs occurring after administration of methamidophos were apathy, bristling coat, convul-
sions, dacryohaemorrhoea and salivation. Only the lowest dose was associated with no clinical signs.
Disturbed behaviour, dyspnoea, reduced motility, convulsions, abnormal posture, salivation, dacryo-
haemorrhoea, spread and uncoordinated gait as well as soft faeces were observed after administration
of the mixture. There was no dose associated without clinical signs.

The factor 0.65 between the calculated and the observegvialdies indicate rather a sub-additive
than a super-additive effect of the two substances.

Conclusion:

The study is acceptable. It provides additional information on the active ingredient.
No super-additive, but a sub-additive effect was observed after acute oral administration of equitoxic
doses of cyfluthrin together with methamidophos was present.

Re-evaluation by the RMS (2015):

The study is still considered to be acceptable. It should be noted that the materials and methods section
as well as the results section were revised.

This acute oral toxicity study is generally in agreements with the criteria of OECD-Guideline no. 401
(adopted May 12, 1981). It was performed with fasted male rats.

There are some minor deviations from the guideline: Only one sex instead of both sexes per substance
was used. Individual body weights and body weight development or individual signs with durations
were not reported. Furthermore, the confidence interval of the mixture and onset of death after mixture
administration are not given.

Under the conditions of the study and based on the information given in the reportsiivallBs for
cyfluthrin and methamidophos in cremophor EL/water were 18 mg/kg bw and 16 mg/kg bw, respec-
tively. The observed LE value in the mixture was 26 mg/kg bw. From a concentration of 14 mg/kg

bw cyfluthrin clinical signs occurred. To the signs observed belonged for example disturbed behav-
iour, dyspnoea and salivation. Oral administration of methamidophos also led to clinical signs like for
example apathy, bristling coat and convulsions. Only the lowest dose did not result in clinical signs.
Toxic symptoms after administration of the mixture occurred at all doses. The symptoms consisted for
example of disturbed behaviour, dyspnoea and reduced motility.

Data point: KCA5.8/17

Report: B 1984, TOX9401948
FCR 1272 (Cyfluthrin), BOQ 5812315 (Propoxur) - study for com-
bination toxicity - Report no.: 12544 (March 14, 19§ G

Guideline(s): The test is similar to OECD-Guideline no. 401 (1981) which complies to
Directive 92/69/EEC method B 1.

Deviations: Only one sex instead of both sexes per substance (demanded in OECD,
TG 1981).

No necropsy performed (deviation from recommendation in OECD TG
1981 and 1987).

Neither clinical signs nor onset of death were recorded (recommended in
OECD TG, 1981 and in OECD TG, 1987).

Individual body weights and body weight development and duration of
individual signs (to assess delayed effects) were not reported (recom-
mended in OECD TG 1981 and 1987).
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GLP: When the study was performed, GLP was not compulsory.

Acceptability: The study is considered acceptable.
(Dates of exp. work: August 1983 to December 1983).

Materials and methods:

The aim of the study was to clarify whether additive acute toxic affects occur after single or combined
oral administration of cyfluthrin (FCR 1272) and propoxur (BOQ 5812315). For this purpose, cyfluth-
rin (batch no.: 816270011, purity: 93.7 %)) and propoxur (batch no.: 234101303, purity: 99.3 %) were
either given alone or simultaneously to unfed male rats (Wistar rats WISW [SPF-CBP], [Jiice:
I . 160-200 o).

A mixture of Cremophor EL and water served as vehicle. The application volume amounted to
1 mL/100 g bw.

Dosing schedule: 10-15-20-25 mg/kg bw cyfluthrin (5 rats/dosage group), 25*-35.5-50-60-71 mg/kg
bw methamidophos (5 or 10* rats/dosage group), 53-56-63 mg/kg bw 31 % cyfluthrin and 69 %
propoxur (5 rats per dosage group).

The composition of cyfluthrin and methamidophos in the mixture was based on their equitoxic doses
proportional to their L& values.

Recording period: 0-14 days.

Bw: Only at the beginning of the study.

Clinical signs were not examined.

Statistics: Calculation of median kPvalues according to the method of Litchfiled and Wilcoxon
(1949). The theoretical Ld9 value was determined as published by Lorenz and Mueller (1967) and
based on the individual Lfpvalues as well as the percentages present in the mixture.

Results and discussions:

Table B. 6.8-14: Oral LDy after 14 days in fasted, male rats after administration of cyfluth-
rin and/or propoxur

Substance NOAEL [mg/kg bw]?# LDso [mg/kg bw]*
cyfluthrin not applicable. 20 (16-26)
propoxur not applicable. 45 (35-58)
cyfluthrin + propoxur not applicable. 57 (53-61, observed)
32.5 (expected)

# = maximum dosage without clinical signs.
* = () most likely confidence interval (95 %), not specified in the report.

Onset of death: Not determined.

Clinical signs: Not determined.

The factor 0.6 between the calculated and the observegdvhades indicate rather a sub-additive than
a super-additive effect of the two substances.

Conclusion:

The study is acceptable. It provides additional information on the active ingredient.
No super-additive, but a sub-additive effect was observed after acute oral administration of equitoxic
doses of cyfluthrin together with propoxur was present.

Re-evaluation by the RMS (2015):

The study is still considered acceptable. It should be noted that the materials and methods section as
well as the results section were revised.
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This acute oral toxicity study is similar to OECD-Guideline no. 401 (adopted May 12, 1981). It was
performed with male rats.

There are some minor deviations from the guideline: Only one sex instead of both sexes per substance
was used. Furthermore, neither necropsy findings, clinical signs nor onset of death were recorded.
Individual body weights and body weight development and duration of individual signs (to assess
delayed effects) were not reported.

Under the conditions of the study and based on the information given in the reportséivaluBs for
cyfluthrin and propoxur in cremophor EL/water were 20 mg/kg bw and 45 mg/kg bw, respectively.
The observed LE value in the mixture was 57 mg/kg bw.

Data point: KCA 5.8/18

Report: I 1084, TOX9401949
FCR 1272 (Cyfluthrin), DDVP (Dichlorvos) - study for combination tox-

icity - Report no.: 12567 (March 27, 198 NG
I

Guideline(s): The test is similar to OECD-Guideline no. 401 (1981) which complies to
Directive 92/69/EEC method B 1.

Deviations: Only one sex instead of both sexes per substance (demanded in OECD
TG, 1981).

No necropsy performed (deviation from recommendation in OECD TG
1981 and 1987).

Neither clinical signs nor onset of death were recorded (recommended in
OECD TG 1981 and in OECD TG 1987).

Individual body weights and body weight development and duration of
individual signs (to assess delayed effects) were not reported (recom-
mended in OECD TG 1981 and 1987).

GLP: When the study was performed, GLP was not compulsory.

Acceptability: The study is considered acceptable.
(Dates of exp. work: August 1983 to December 1983).

Materials and methods:

The aim of the study was to clarify whether super-additive acute toxic affects occur after single or
combined oral administration of cyfluthrin (FCR 1272) and dichlorvos (DDVP). For this purpose,
cyfluthrin (batch no.: 816270011, purity: 93.7 %)) and DDVP (batch no.: 809236239, purity: 98.9 %)
were either given alone or simultaneously to unfed male rats (Wistar rats WISW [SPF-CBP], source:
, 160-200 ).

A mixture of Cremophor EL and water served as vehicle. The application volume amounted to
1 mL/100 g bw.

Dosing schedule: 10-15-20-25 mg/kg bw cyfluthrin (5 rats/dosage group), 35.5-37.5*-40-42.5*-
45 mg/kg bw DDVP (5 or 10* rats/dosage group), 63-71-80 mg/kg bw 33 % cyfluthrin and 67 %
DDVP (5 rats per dosage group).

The composition of cyfluthrin and DDVP in the mixture was based on their equitoxic doses propor-
tional to their LD, values.

Recording period: 0-14 days.

Bw: Only at the beginning of the study.

Clinical signs were not examined.

Statistics: Calculation of median kPvalues according to the method of Litchfiled and Wilcoxon
(1949). The theoretical Ld9 value was determined as published by Lorenz and Mueller (1967) and
based on the individual Lgpvalues as well as the percentages present in the mixture.
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Results and discussions:

Table B. 6.8-15: Oral LDy after 14 days in fasted, male rats after administration of cyfluth-
rin and/or DDVP

Substance NOAEL [mg/kg bw]?# LDso [mg/kg bw]*
cyfluthrin not applicable. 20 (16-26)
DDVP not applicable. 41 (39-42)
cyfluthrin + DDVP not applicable. 70 (62-79, observed)
30.5 (expected)

# = maximum dosage without clinical signs.
* = () most likely confidence interval (95 %), not specified in the report.

Onset of death: Not determined.

Clinical signs: Not determined.

The factor 0.4 between the calculated and the observegvales indicate rather a sub-additive than
a super-additive effect of the two substances.

Conclusion:

The study is acceptable. It provides additional information on the active ingredient.
No super-additive, but a sub-additive effect was observed after acute oral administration of equitoxic
doses of cyfluthrin together with DDVP was present.

Re-evaluation by the RMS (2015):

The study is still considered to acceptable. It should be noted that the materials and methods section as
well as the results section were revised.

This acute oral toxicity study meets basically the criteria of OECD-Guideline no. 401 (adopted May
12, 1981). It was performed with male rats.

There are some minor deviations from the guideline: Only one sex instead of both sexes per substance
was used. Furthermore, neither necropsy, clinical signs nor onset of death were recorded.

Individual body weights and body weight development and duration of individual signs (to assess
delayed effects) were not reported.

Under the conditions of the study and based on the information given in the reportséivaluBs for
cyfluthrin and DDVP in cremophor EL/water were 20 mg/kg bw and 41 mg/kg bw, respectively. The
observed LIy value in the mixture was 70 mg/kg bw.

Data point: KCA 5.8 /20

Report: I 1088, TOX9401950
E 6876 and FCR 1272 - study for combination toxicity to rats - Report no.:

16968 (July 28, 195
—

Guideline(s): The test is based on OECD-Guideline no. 401 (1981).
Deviations: Only one sex instead of both sexes per substance (demanded in OECD TG,
1981).

Food was withheld for 2 h instead of 3-4 h after substance administration
(recommended in OECD TG, 1981 and 1987).

Individual body weights, individual pathological findings and duration of
individual signs were not reported (recommended in OECD TG 1981 and
1987).

A method for the calculated Lsbvalue (combination study) is not given.
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GLP: When the study was performed, GLP was not compulsory.

Acceptability: The study is considered acceptable.
(Dates of exp. work: January 1987 to April 1987).

Materials and methods:

The aim of the study was to clarify whether potentiations of acute toxic affects occur after single or
combined oral administration of cyfluthrin (FCR 1272) and omethoate (E 6876). For this purpose,
cyfluthrin (batch no.: 233690489, purity: 95.7 %) and omethoate (batch no.: 233690604, purity: 95.5
%) were either given alone or simultaneously to unfed male rats (Wistar rats WISW [SPF-CBP],
source | . 160-150 o).

PEG 400 served as vehicle. The application volume amounted to 5 mL/1000 g bw.

Dosing schedule: 400-450-500-630 mg/kg bw cyfluthrin (5 rats/dosage group), 25-31.5-35.5-40-
50 mg/kg bw omethoate (5 rats/dosage group), 100-160-180-250-355-400 mg/kg bw 92.42 % cyfluth-
rin and 7.58 % omethoate (5 rats per dosage group). The composition of cyfluthrin and omethoate in
the mixture was based on their percentage ratios of theirdalues (equitoxic doses).

The fasted animals were fed 2 h after single dosing.

Recording period: 0-14 days.

Bw: Before administration and then weekly.

Clinical signs were examined, necropsy was also performed.

Statistics: Calculation of median kfvalues according to the method of Rosiello (1977) (modified by
Pauluhn, 1983).

Results and discussions:

Table B. 6.8-16: Oral LDy after 14 days in fasted, male rats after administration of cyfluth-
rin and/or omethoate
Substance NOAEL [mg/kg bw]?# LDso [mg/kg bw]"
cyfluthrin <400 500 (441.2-567)
omethoate <25 41 (35.7-47.4)
cyfluthrin + omethoate <100 218(139.3-342.2, observed)
270 (expected)

# = maximum dosage without clinical signs.
* = () confidence interval (95 %).

Onset of death: Within hours until 5 days for cyfluthrin, between 41 min and 2 h for omethoate and
between 1 h and 1 day for the mixture.

Clinical signs after administration of cyfluthrin were observed from a dose of 400 mg/kg bw onward.

To the symptoms belonged increased salivation, increased motility, uncoordinated or spread gait and
apathy. At higher doses also soft stool or diarrhoea, bristling coats, digging and grooming movements
and vocalisation (630 mg/kg bw) were observed. Clinical signs were observed at the earliest after 1 h
disappeared after a maximum of seven days.

Clinial signs after administration of omethoate occurred from 25 mg/kg bw. To the symptoms be-
longed palmospasms, dyspnoea, dacryohaemorrhoea, apathy and soft stool. At higher doses shortness
of breath, spastic gait, increased salivation, reduced motility and bristling coats occurred. The symp-
toms were observed not before 25 min and lasted up to a maximum of 7 days.

After administration of the mixture clinical signs were observed from a dose of 100 mg/kg bw. To
these signs belonged palmospasms, dyspnoea, increased salivation, uncoordinated or spread gait and
apathy. At higher doses reduced motility, diarrhoea and apathy were noted. Spastic gait, soft stool,
dacryohaemorrhoea, bristling coats and prostration on stomach occurred only after a dose of
180 mg/kg bw. The clinical signs started at the earliest after 26 min and lasted up to a maximum of

5 days. The factor 1.24 between the calculated and the obsergedaliles indicate a slight super-
additive (potentiating) combination effect.
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Body weight:

Omethoate: A treatment-induced temporary effect for 50 mg/kg bw group (not by the end of observa-
tion period)

Cyfluthrin: No effect.

Mixture: No effect

Gross pathology:

Omethoate: Animals dying during observation: lung: patchy, distended; spleen: patchy, pale; glandular
stomach: sporadically reddened; Animals sacrificed at the end of observation: No indications of sub-
stance-induced grossly apparent organ alterations.

Cyfluthrin: Animals dying during observation: lung: patchy, sometimes slightly distended; liver: spo-
radically patchy; spleen and kidneys: sporadically patchy, slightly pale, sporadically kidney structure
faint; sporadically stomach distended; glandular stomach: sporadically slightly reddened; small intes-
tine: sporadically containing yellow mucous contents. Animals sacrificed at the end of observation: No
indications of substance-induced grossly apparent organ alterations.

Mixture: Animals dying during observation: lung: patchy, slightly distended, sporadically dark; liver:
sporadically patchy; spleen: patchy, pale; kidney: structure sporadically faint; stomach: sporadically
distended; glandular stomach: sporadically reddened; small intestine: sporadically distended. Animals
sacrificed at the end of observation: No indications of substance-induced grossly apparent organ alter-
ations.

Conclusion:

The study is acceptable. It provides additional information on the active ingredient.
No strong super-additive effect was observed after acute oral administration of equitoxic doses of
cyfluthrin together with omethoate was present.

Re-evaluation by the RMS (2015):

The study is still considered to be acceptable. It should be noted that the materials and methods section
as well as the results section were revised.

This acute oral toxicity study is based on OECD-Guideline no. 401 (adopted May 12, 1981). It was
performed with male rats.

There are some minor deviations (no impact on acceptability status):

Only one sex instead of both sexes per substance was used. Food was withheld for 2 h instead of 3-4 h
after substance administration. Individual body weights, individual pathological findings and duration

of individual signs were not reported. Finally, a method for the calculategVialue (combination

study) is not given.

Under the conditions of the study and based on the information given in the reportséivaluBs for
cyfluthrin and omethoate in PEG 400 were 500 mg/kg bw and 41 mg/kg bw, respectively. The ob-
served L, value in the mixture was 218 mg/kg bw.

Studies evaluated in the addendum 1 to the monograph of beta-cyfluthrin by the RMS in May,
2002 (ASB2014-9599):

Data point: KCA5.8/19

Report: I 1094, TOX2001-1764
NTN 33893 (c.n. Imidacloprid [proposed]), FCR 1272 (c.n. Cyfluthrin) —
Study for combination toxicity in rats, Report No. 23420, Study Nos.

T 8055008, T 7055007, T 0055109, unpublis

NTN 33893 (c.n. Imidacloprid (proposed)), FCR 1272 (c.n. Cyfluthrin) —
Study for combination toxicity in rats — Addendum to Report No. 23420;

Report-No. 23420 A, unpublish
T
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Guideline(s): The study was based @ECD Guideline No. 401 (adopted 24 Febru-
ary 1987)
Deviations: Only 2 instead of 3 doses tested for cyfluthrin and the mixture (recom-

mended in OECD TG, 1987)
Food was withheld for 2 h instead of 3-4 h after substance administration
(recommended in OECD TG, 1987).

GLP: The test followed the OECD principles of GLP (declaration of testing
facility).
Acceptability: The study is considered supplementary.

(Dates of exp. work: June 1993 to August 1993).

Materials and methods:

Test material: Imidacloprid (NTN 33893), purity: 97.6 %, batch no.: 816255037 and cyfluthrin (FCR
1272), purity: 95.1 %, batch no.: 238005176.

Test animals: male SPF-bred Wistar rats (HSD/WIN:WU).

Source

Body weight at the start of the study: 164-190 g

The pair of active ingredients imidacloprid and cyfluthrin was examined for (subadditive, additive or
superadditive) combination effects in male rats by the oral route of administration.

The test substances were formulated in deionised water using 2 % (v/v) Crefaph®he treatment
volume was 10 mL/kg bw.

Dosing schedule: 14-20 mg/kg bw cyfluthrin (5 rats/dosage group), 500-600-750 mg/kg bw imidaclo-
prid (5 rats/dosage group), 315-450 mg/kg bw 97.33 % imidacloprid and 2.67 % cyfluthrin (5
rats/dosage group).

The fasted animals were fed 2 h after single dosing.

Recording period: 0-14 days.

Bw: One day before treatment and on days 4, 8 and 15.

Clinical signs were examined, necropsy was also performed.

Statistics: Calculation of median kPvalues according to the method of Bliss (1935), in the form
published by Rosiello et al. (1977) and Baird et al. (1979). An approximatevalde is given if the

rate of mortality was greater than 0 and less than 100 % in only two of the dose groups and at least one
dose caused 0 or 100 % mortality.

The lethality curves of the two separate test substances, and of their combination at the indicated mix-
ing ratio, were prepared on the basis of the test results. In addition, shexpected for the combina-

tion at the indicated mixing ratio was calculated from the results for the separate test substances. The
following algorithm was used to calculate the theoreticaloL D

Purity; (in percent) _ 1

g,; LDg,, * 100 Calculated LDy,

The (additive, subadditive or superadditive) combination effect was estimated by comparing the ex-
perimentally determined with the calculated values for the,.LThis was accomplished by dividing

the calculated LE by the experimentally determined tfJor the combination to calculate a factor,

which was then used to assess whether a straight additive (factor approx. 1) or a superadditive combi-
nation effect (factor >1) was present. Since variations occur in determinations of ghealtBnge

from 0.8 to 1.2 is specified for an additive effect. True subadditive or superadditive effects are only
present when the factor is smaller or larger.
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Results and discussions:

Imidacloprid was found to exhibit moderate/low @, cyfluthrin to be highly toxic, and the combi-
nation of imidacloprid and cyfluthrin to be modeigttoxic in male rats by the acute oral route of
administration. The corresponding éfvalues and clinical findings are summarised infthl®wing
table.

Table B. 6.8-17: Combination acute oral toxicitySummary of results
Test substance Clinical signs and death
Median lethal dosé
NOAEL#
Cyfluthrin The main toxic signs were apathy, laboured bregthdecreased motility,

uncoordinated movements, broad gait, digging g salivation and

LDso: approx. 15 mg/kg bw |lacrimation, red secretion at the orbital margtrensient rolling over and
NOAEL: <14 mg/kg bw shaking, and transient vocalisation. Mortalitiesweced at doses of 14 mg/kg
bw and above.

Duration of signs: from 34 min to 2 days.

Time of death: between 1,5h and 2 h

Imidacloprid The main toxic signs were apathy, decreased myotiéiboured and/or
accelerated breathing, staggering gait, spasmtatie, \arrowed palpebral
LDso: approx. 547 mg/kg bw| fissures, hairless parts of the body well suppligth blood and transient
NOAEL: <500 mg/kg bw tremor of the head as well as transient convulsamstonical cramps.
Mortalities occurred at doses of 500 mg/kg bw anava.

Duration of signs: from 27 min to 3 days.

Time of death: between 2,5 h and 2 days

Cyfluthin and imidacloprid | The main toxic signs observed when the test subssawere combined were
apathy, piloerection, laboured and/or acceleratedthing, decreased motility
LDso: approx. 414 mg/kg bw| staggering gait, spasmodic state, uncoordinatecements, salivation, diggin
NOAEL: <315 mg/kg bw activities, narrowed palpebral fissures, hairleemdgof the body well supplied
(calculated LB with blood, transient shaking and tremor of thedheand transient grooming
281 mg/kg bw) activities. Mortalities occurred at doses of 315kgdw and above.

Duration of signs: from 30 min to 2 days.

Time of death: 1 day

[L=]

* = no confidence interval (95 %) in this case [lass
# = maximum dosage without clinical signs.

Clinical signs were observed in all dosage groups.

Body weight: Retarded body weight development waly observed in one animal (600 mg/kg bw
imidacloprid).

Gross pathology (salient features):

Animals dying during observation - imidaclopridythus dark red in places; lungs incompletely col-
lapsed, dark red; liver dark red in places, palplates, distinct lobulation; spleen pale, darkired
places; both kidneys pale, dark red in places;lrenetex red; glandular stomach exhibits light-
coloured, creamy deposits.

Animals dying during observation — cyfluthrin: luyghcompletely collapsed; liver dark red; spleen
moderately pale; both kidneys moderately paledtated cases.

Animals dying during observation — mixture: lungsldred, incompletely collapsed; liver dark red in
places; spleen pale; both kidneys pale; renal xalaek red; pancreas white.

Animals sacrificed at the end of the observatiorigoe No evidence for substance-related, macro-
scopically apparent changes.

Comparison of the separate active ingredients thigir combination showed the combination to in-
duce no clinical or gross pathological findingggodéater severity. A subadditive effect for the pres
combination of active ingredients was establishethe basis of these study results.

A theoretical LR3o: of 281 mg/kg bw was calculated for the test sutzstaconsisting of an equitoxic
combination of imidacloprid and cyfluthrin. The expnentally determined value is 414 mg/kg bw.
Using the described evaluation method for the coatinn effect, the present combination of test
substances was found to exert a subadditive efgxte the calculated factor was 0.7 in this case.
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Conclusion:

Under the conditions of the study, the experimental results afforded evidence for a subadditive combi-
nation effect by the examined test substances cyfluthrin and imidacloprid.

Re-evaluation by the RMS (2015):

The study is now considered to be supplementary. In the original monograph of beta-cyfluthrin from
October, 1996_(ASB2010-10436) the study was considered to be acceptable. However, due to some
critical points listed below the study is how longer considered acceptable. It should be noted that the
materials and methods section as well as the results section were revised.

This acute oral toxicity study is generally in agreements with the criteria of OECD-Guideline no. 401
(adopted February 24, 1987). It was performed with male rats.

There are some deviations from the guideline:

Only 2 instead of 3 doses tested for cyfluthrin and the mixture. Food was withheld for 2 h instead of 3-
4 h after substance administration.

Under the conditions of the study and based on the information given in the reportséivaluBs for
cyfluthrin and imidacloprid in cremophor EL/water were approximately 15 mg/kg bw and 547 mg/kg
bw, respectively. The observed tfvalue in the mixture was approximately 414 mg/kg bw. From a
concentration of 14 mg/kg bw cyfluthrin clinical signs occurred. To the signs observed belonged for
example apathy, laboured breathing and decreased motility. Oral administration of imidacloprid also
led to clinical signs like for example apathy, decreased motility, laboured and/or accelerated breathing.
There was no dose associated with no clinical signs. Toxic symptoms after administration of the mix-
ture occurred at all doses. The symptoms consisted for example of apathy, piloerection, laboured
and/or accelerated breathing.

B.6.8.2.4 Study on tumour promotion

Publications evaluated in the original monograph of beta-cyfluthrin by the RMS in October,
1996 (ASB2010-10436):

Data point: KCA5.8/21

Publication I C: || Biology and Toxicology 5 (1989),
67-75: Effects of tetradecanoyl phorbol acetate, pyrethroids and DDT in
the V79, TOX9401951

Guideline(s): Not applicable.
Deviations: The validity of this test is not fully established.
GLP: Not applicable.
Acceptability: This publication is considered supplementary.

(dates of exp. work: not given).

Conclusion:

This test was performed with V79 fibroblasts. The aim was to examine the inhibition of communica-
tion between cells in culture in order to derive information on tumour-promoting activity. Cyfluthrin
(analytical grade, purchased from Firma S. Ehrenstorfer [Augsburg, FRG]) was found not to inhibit
intercellular communication up to 15 pM. Therefore, it has been suggested that cyfluthrin has no tu-
mour-promoting potential.
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Re-evaluation by the RMS (2015):

The study is still considered to be supplementary. It should be noted that the conclusion was revised.
Under the conditions of the study cyfluthrin did not inhibit intercellular communication in non-
cytotoxic concentrations up to 15 pM. Hence, it seems to have no tumour-promoting poterttial
However, the information value of this study is questionable as the validity of the test is not fully es-
tablished.

B.6.8.2.5 Mechanistic studies (cyfluthrin)

Studies evaluated in the addendum 1 to the monograph of beta-cyfluthrin by the RMS in May,
2002 (ASB2014-9599):

Data point: KCA 5.2.3/03

Report: I 1096, TOX2001-1767
Determination of Cyfluthrin (FCR 1272) in Serum, Fat and Brain of Rats
after Inhalation Exposure or Oral Administration - Analytical Part of
Study T7058167
Study-No. P65345012, Report-No. MR-365/95, unpublished

Guideline(s): No guideline exists for this type of investigation.

Deviations: Details on the study design or analytical methods were not given in the
study report.
There is a lack of data concerning the animals (strain and source).

GLP: The test followed the OECD principles of GLP (declaration of testing
facility).
Acceptability: The study is considered supplementary.

(Dates of experimental work: September 1994 to February 1995).

Materials and methods:

Test material: Cyfluthrin (batch no. 910420ELBOQ9, purity: 94.5 %)

Test animals: Male rats, strain and source unclear.

A study on the kinetic profile of cyfluthrin in male rats following single inhalation exposure of
38.7 mg cyfluthrin/m3 air for six hours or single oral treatment with 9 mg cyfluthrin/kg bw was con-
ducted. Each one group served as control. Samples of serum, omental fat and brain were taken from 20
rats/group after 0-0.5-2.5-3.5-18-20 hours after end of exposure or after application, respectively.
Samples of serum, omental fat and brain were taken on each sampling time point. Serum was mixed
with water and given on an Extrelut cartridge. Elution of cyfluthrin was performed with ethyl acetate.
Following cleanup by chromatography on silica gel, a mixture of n-hexane and dichloromethane
served for elution. Cyfluthrin was determined by gas chromatography with an electron capture detec-
tor (ECD). Fat and brain were extracted with acetonitrile and partitioned against n-hexane. After fur-
ther cleanup with gel permeation chromatography (GPC), silica gel column and Cig-cartridge, cyfluth-
rin was determined by gas chromatography (with ECD).
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Results and discussions:

Table B. 6.8-18: Mean cyfluthrin concentration in serum, fat and brain after inhalation and
oral gavage exposure

concentration of cyfluthrin

inhalation oral gavage
Sampling time control 0-0.5 2.5-3.5| 18-20 control 0-0.5 25-355 18-2p
[h]
serum (mg/L) <0.2 |0.062 0.011 <0.01 |<0.01 0.022 0.146 <0.01
fat (mg/kg) <0.005 |0.652 0.819 0.718 <0.005| 0.599 1.39 1.18
brain (mg/kg) <0.005 |0.071 0.026 <0.005 |<0.005 | 0.010 0.038 0.007

20.01 mg/L = limit of quantification for serum.
b0.005 mg/L = limit of quantification for fat and brain.

Conclusion:
No conclusion given.

Re-evaluation by the RMS (2015):

The study is still considered to be supplementary. It should be noted that the materials and methods
section was revised.

Further details on the study design, analytical methods or animals (strain and source) were not given in
the study report. A reference to Study-No. T7058167 is mentioned in the study report. However, this
document is not available to the RMS.

Studies evaluated in the addendum 1 to the monograph of beta-cyfluthrin by the RMS in May,
2002 (ASB2014-9599):

Data point: KCA5.2.1/14
Report:

1996, TOX2001-1768
Cyfluthrin: Concentration of the Parent Compound in Blood Plasma,
Brain and Omental Fat of Rats Following Administration with the Feed
or by Oral Administration

Study-No. M 182 0669-2, Report-No. MR-625/95, unpublished

(Experimental work from 29 August 1994— 22 February 1995)

Guideline(s): No specific guideline is available for this kind of study.

Deviations: Details on the analytical methods were not available.

GLP: The test followed the OECD principles of GLP (declaration of testing
facility).

Acceptability: The study is considered acceptable.

(Dates of experimental work: August 1994 to February 1995).

Materials and methods:

Test material: Cyfluthrin, purity: 94.5 %, batch no.: 910420ELBO09 (working standard).
Test animals: Male Wistar rats (Hsd/Win: WU); age: 9-10 weeks S EIEGEGEGE
L
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In context with the neurotoxicity of pyrethroids amimals under discussion, especially in new-born
rats, it was found necessary primarily to deterntiree concentration of cyfluthrin in blood plasma,
brain and fat of adult rats in dependence on thgerof exposure in order to establish a database fo
the conduct of further studies. In test no. 1, groups of 10 rats each received the compound i pul
verised Altromin standard feed at a target conegiotn of 90 ppm for a period of 72 hours. In test n
2, two groups of 10 rats each received the compbyrghvage in polyethylene glycol solution in four
oral doses at target levels of 9 mg/kg bw, one fdaseon four consecutive days in time intervals of
24 hours. In both tests, one group was sacrifit&dheurs, the other group at 19 hours after tlieaén
treatment. Brain, omental fat and blood plasma prapared. The concentration of the parent com-
pound was determined after pooling the respectbsries of each animal group and extraction proce-
dures.

Note concerning the feeding experiment (90 ppm):

Group 1: A mean compound intake of 8.5 mg/kg bw/das calculated from mean feed consumption
(26 g/day per animal) and mean body weight (276 g).

Group 2: A mean compound intake of 7.1 mg/kg bw/ was calculated from mean feed consumption
(22.3 g/day per animal) and mean body weight (282 g

Samples of serum, omental fat and brain were takeaach sampling time point. Serum was mixed
with water and given on an Extrelut cartridge. Biatof cyfluthrin was performed with ethyl acetate.
Following cleanup by chromatography on silica gelmixture of n-hexane and dichloromethane
served for elution. Cyfluthrin was determined by garomatography with an electron capture detec-
tor (ECD). Fat and brain were extracted with acétiterand partitioned against n-hexane. After fur-
ther cleanup with gel permeation chromatography G¥;Fsilica gel column and C18-cartridge,
cyfluthrin was determined by gas chromatographyh(\&CD).

Results and discussions:

Table B. 6.8-19: Time course of cyfluthrin concentations in serum, fat and brain after ga-
vage or dietary administration to rats
Concentration of cyfluthrin
Feed (90 ppm, 72 h exposure) Gavage (9 mg/kg bwddexposure)
Sampling time 3h 19h 3h 19h
Serum (mg/L) 0.019 <0.01 0.257 <0.01
Fat (mg/kg) 2.67 1.6 2.15 2.08
Brain (mg/kg) 0.014 <0.005 0.06 <0.005

20.01 mg/L = limit of quantification for serum.
b0.005 mg/L = limit of quantification for fat andtain.

By both administration regimes, cyfluthrin was d@éile in serum and in brain tissue only at the ini
tial 3-h time point of investigation. Concentratimvels were 13.5-fold higher in serum and 4.3-fold
higher in brain after gavage treatment than aftetinouous exposure via the feed, based on approx.
the same test substance intake (in mg/kg bw/d).

By far the highest cyfluthrin concentrations weperid in fat and they were comparable in both tests.
As to be expected, the residues in serum afteruBshwere much higher after gavage than by dietary
exposure, because in gavage rats 9 mg/kg body tweigh applied as a bolus dose 3 hours before
sacrifice whereas the dietary intake of cyflutimappened continuously throughout the whole day. A
comparison of the concentrations in brain obtaiaed h and 19 h after the end of feeding period or
last dosage distinctly indicated that the paremymmund was rapidly eliminated from this tissue rafte
both methods of exposure.

Conclusion:
No conclusion given.
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Re-evaluation by the RMS (2015):

The study is still considered to be acceptablghdtuld be noted that the materials and methodmeect
was revised.
Further details on the analytical methods are vatrgin the study report.

Further studies (literature search for cyfluthrin and beta-cyfluthrin)

Publication: Sadowska-Woda, et al, 2010, ASB2015-790

Effect of selected antioxidants acyfluthrin-induced oxidative stress in
human erythrocyteis vitro, Toxicologyin vitro (24), 879-884

Deviations: The data of the significance test are unclear
GLP: Not applicable.
Acceptability: The publication is considered acceptable.

(dates of exp. work: not given).

Summary:

The aim of the study was to investigate whethea-ogfluthrin induces oxidative stress in human
erythrocytesin vitro. Furthermore, the impact of beta-cyfluthrin onatage (CAT) and superoxide
dismutase (SOD) activity was studied. Finally, éxperimenters researched the relevance of melato-
nin (MEL), N-acetylserotonin (NAS), quercetin (Q) and rutin (Byarding beta-cyfluthrin-mediated
cytotoxic effects.

Blood samples from three healthy donors (womemgr231 years old) were taken to receive erythro-
cytes. Erythrocytes were either exposed to betlrityfn (0, 43, 215 and 1075 ppm; product number
46003-250MG, Sigma-Aldrich Co, Poland; solventdtwck solution: 20 % ethanol) for 4h at 37 °C or
first preincubated with 2 mM MEL, 1 mM NAS, 80 uM @ 80 uM R (all antioxidants dissolved in
water) for 30 min followed by incubation with betgfluthrin for 4 h. Afterwards, malondialdehyde
concentrations, CAT and SOD activities and furtimemolysis percentage (H) were measured.

CAT activities were significantly reduced at alltdeyfluthrin concentrations (see Figure B.6.8-1).
NAS seemed to maintain the activity better at cariéavels in comparison to the other antioxidants.
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Data represents the mean +/- SD of six measurenfremtssix independent experiments. Asterisk (*)igades significant
effect of different treatments compared to the ntalue; triangle 4) indicates significant effect of antioxidant-pestted
erythrocytes compared to the erythrocytes expaséeta-cyfluthrin only (Kruskal-Wallis test, p <€0.1).

Figure B.6.8-1: CAT activity of human erythrocytesincubated (4 h) with beta-cyfluthrin,
MEL, NAS, Q or R plus different concentration of bea-cyfluthrin (pre-
treatment times 30 min).
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MDA levels were significantly and dose-related gased at all beta-cyfluthrin concentrations in com-
parison to the control (see Figure B.6.8-2). Patinent with the selected antioxidants resultedgn s
nificant elevated MDA in comparison to the contMEL pretreatment did not affect the MDA induc-
tion by beta-cyfluthrin whereas the other substaried to reduced MDA levels (even though MDA
induction was not prevented).
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Data represents the mean +/- SD of six measurenfremssix independent experiments. Asterisk (*)idades significant
effect of different treatments compared to the @intalue; triangle 4) indicates significant effect of antioxidant-pesited
erythrocytes compared to the erythrocytes expaséeta-cyfluthrin only (Kruskal-Wallis test, p <€0.1).

Figure B.6.8-2: The alterations in MDA levels of hman erythroxytes incubated (4 h) with
beta-cyfluthrin, MEL, NAS, Q or R plus different concentration of beta-
cyfluthrin (pretreatment times 30 min).

SOD activities were only significantly reduced e thighest beta-cyfluthrin dose applied (see Fig-
ure B.6.8-3), but significantly increased at thedst dose in comparison to the controls.
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Data represents the mean +/- SD of six measurenfremssix independent experiments. Asterisk (*)idades significant
effect of different treatments compared to the @ntalue; triangle 4) indicates significant effect of antioxidant-pesited
erythrocytes compared to the erythrocytes expaséeta-cyfluthrin only (Kruskal-Wallis test, p <€0.1).

Figure B.6.8-3: SOD activity of human erythroxytesincubated (4 h) with beta-cyfluthrin,
MEL, NAS, Q or R plus different concentration of bea-cyfluthrin (pre-
treatment times 30 min).
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An amount of 15 or 35 % haemolysis was observettheaiowest or highest concentration of beta-
cyfluthrin, respectively (Fig. 4). MEL pretreatmatitl not affect the induction of haemolysis by beta

cyfluthrin whereas the other antioxidants redudediével of haemolysis (even though induction was
not prevented).
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Data represents the mean +/- SD of six measurenfremtssix independent experiments. Asterisk (*)igades significant
effect of different treatments compared to the @ntalue; triangle () indicates significant effect of antioxidant-pested
erythrocytes compared to the erythrocytes expaséeta-cyfluthrin only (Kruskal-Wallis test, p <€0.1).

Figure B.6.8-4: Haemolysis (%H) determinations of bman erythroxytes incubated (4 h)
with beta-cyfluthrin, MEL, NAS, Q or R plus differe nt concentration of be-
ta-cyfluthrin (pretreatment times 30 min).

In summary, treatment of erythrocytes with betdetifin induced lipid peroxidation (indicated by
higher MDA levels) and modified the antioxidant tgys. This supported the hypothesis that reactive
oxygen species are involved in the toxic effectsliated by beta-cyfluthrin.

Conclusion:

The study is considered acceptable. Under the tondiused in the study and based on the infor-
mation given in the report, beta-cyfluthrin may dmsociated with oxidative stressvitro. Further-
more, the antioxidant system is disturbed indic@gdodified antioxidant enzyme activities.

It is noted that bars in the diagrams are marked symbols reflecting significance even thougheher
is an overlap of error bars. As no single datgoaesented, a recalculation is not possible.

The applicant stated that this study is not pathefdata requirements as specified in Regulas) (
No 283/2013. They are not necessary to furtheifgldre observed effects. However, this study pro-
vides additional information and is therefore repdr

Data point: KCA 5.8

Publication: Yilmaz, M. et al., 2014ASB2015-888

The effects of cyfluthrin on some biomarkers inlikker and kidney of
Wistar rats, Environ Sci Pollut Res (in press, 00I1007/s11356-014-

3734-6)
Deviations: None.
GLP: Not applicable.

Acceptability: The publication is considered acedy.
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(dates of exp. work: not given).

Summary:

The aim of the study was to investigate the impdayfluthrin on the malondialdehyde (MDA) level
as well as on the catalase (CAT) glutathione peisai(GPx) and acetylcholinesaterase (AChE) activ-
ities in viva. For this purpose Wistar albino Sprague Dawleg naere treated with 1.2, 12 and
120 mg/kg bw/day cyfluthrin (CAS no.: 68359-37-8yBr Turkey, purity: 96 %, by intraperitoneally
injection for 21 days. Then, rats were dissecti@érd and kidneys were taken and biomarkers were
analysed. Serum physiologic and the solvent usedyftuthrin served as controls.

The CAT activity in the liver and kidney was onligrficantly decreased at the higher doses (see
Figure B.6.8-5).

OLiver
BKmndey

CAT Activity (U/mg protein)

Control DMSO 12 12 120
Cyfluthrin Concentration (mg/kg b.w./day)

Letters a, b, and c are used to show significaiféréinces between statistically compared groups$a dth the same letter
indicate that there is no significant (p>0.05) @iénce between compared groups, while data wifbrdift letters indicate
that there is a significant difference (p<0.05wen compared groups.

Figure B.6.8-5: Effects of cyfluthrin on CAT-speciic activity in the liver and kidney of
rats. Data are given as mean +/- standard error. T liver and kidney were
treated individually in statistical analyses.

The GPx activity was significantly decreased atlaies in kidney and liver (see Figure B.6.8-6).
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Figure B.6.8-6: Effects of cyfluthrin on GPx-specit activity in the liver and kidney of rats

(U/mg protein). See Figure B.6.8-5 for details

The hepatic MDA levels of the rats were increadesllaloses (see Figure B.6.8-7).
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Figure B.6.8-7: Effects of cyfluthrin on on MDA le\el in the liver and kidney of rats (U/mg
protein). See Figure B.6.8-5 for details

The AChE activity was significantly decreased ie tivers at all doses (see Figure B.6.8-8). For the
kidney a significant decrease was only observeldeahighest dose applied.
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Figure B.6.8-8: Effects of cyfluthrin on AChE-spedic activity in the liver and kidney of

rats (U/mg protein). See Figure B.6.8-5 for details

Taken together, cyfluthrin resulted in a reducatht@nd hepatic enzyme activity whereas the lefvel o
MDA was increased. Therefore it was concluded dyfiuthrin might damage the renal and hepatic
antioxidant defence system in rats.

Conclusion:

The study is considered acceptable. Under the tondiused in the study and based on the infor-
mation given in the report, cyfluthrin may be asatexl with a disturbance of the antioxidant defence
system in the liver and kidney of rats.

The applicant stated that this study is not pathefdata requirements as specified in Regulas) (
No 283/2013. They are not necessary to furtheifgltdre observed effects. However, this study pro-
vides additional information and is therefore repdr

B.6.8.2.6 Risk of Indoor use

Studies evaluated in the addendum 1 to the monograpof beta-cyfluthrin by the RMS in May,
2002 (ASB2014-9599):

Data point: KCA 5.8 /24

Publication: Pauluhn, J. 1996, TOX2001-880
Risk assessment of pyrethroids following indoor, use
Toxicology Letters 88, 339-348 (published)

Guideline(s): Not applicable.

Deviations: Some details regarding the study de@gninhalable particle content,
sex of mice) are not given.

GLP: Not applicable.

Acceptability: This publication is considered sugpentary.

(dates of exp. work: not given).
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Summary of the publication (addendum 1 2002, ASB2014-9599):

One notable form of toxicity associated with exposure to high concentrations of synthetic pyrethroids
has been a cutaneous paraesthesia. This strong excitatory action on the sense organs in the vertebrate
skin and upper respiratory tract is characteristic of synthetic pyrethroids, whereas the cyano-
pyrethroids evoke more intense neuroexcitatory activities than the noncyano-pyrethroids. Such facial
sensations and irritation symptoms appear to be produced by direct stimulation of peripheral sensory
nerve endings rather than by inflammatory mechanisms.

Effects related to sensory irritation can be evoked by a wide variety of substances occurring in the
indoor environment, and analysis of the etiopathological relationships presents difficult and complex
medical and scientific issues. For the appropriate assessment of pyrethroids in the indoor environment,
it would be helpful to have an objective laboratory assay to confirm and quantitate the degree of sen-
sory irritation evoked by airborne pyrethroids.

A bioassay was established using the nociceptive system of mice and rats to assess the extent of pyre-
throid-related sensory irritation to the respiratory tract. For analysis, aerosolised cyfluthrin (purity 93
%) was selected due to the greater potency aofitbgano pyrethroids to evoke sensory irritation. Ad-
ditionally, this pyrethroid was tested in a carpet-model to assess the extent to which pyrethroid-laden
dust from carpets is likely to become airborne following continuous brushing. Comparative evalua-
tions of the sensory irritation potential of aerosolised cyfluthrin in mice and rats revealed that for as-
sessment of the sensory irritant threshold concentration, rats appeared to be more susceptible than
mice. Measurements performed repeatedly during subacute exposure to the pyrethroid (6 h/day, 5
days/week for 4 consecutive weeks) did not indicate any alteration in responsiveness, and the magni-
tude of changes in breathing patterns was similar to those observed following acute |-h exposure.
These findings confirm the conclusion tletyano-pyrethroids appear to act as "pure" sensory irri-
tants and that the effects observed are non-cumulative and transient in nature. Concomitant respiratory
tract inflammation and ensuing changes in susceptibility-common findings in chemical sensory irri-
tants-did not occur. From the studies addressing the dislodgeability of pyrethroid containing dust from
carpets, it is apparent that measurement of deposited dust is a poor substitute for airborne dust. Even
under worst-case testing conditions (continuous brushing of the carpet for approximately 19 h in a bi-
as-flow compartment), only a very small fraction of the pyrethroid laden dust particles charged to the
carpet could be recovered airborne (0.04 ¥genr h).

Re-evaluation by the RMS (2015):

The study is still considered to be supplementary.

Some details on the study design (e.g. inhalable particle content, sex of mice) are missing.

Under the conditions of the study and based on the information given in the report,sthealaEs

(1 h-exposure, nose-only) values after exposure to cyfluthrin (aerosol, PEG) in rats and mice were 47

and 51 mg/m3 air, respectively. The subacute exposure (6 h/day, 5 days/week/ 4 consecutive weeks)
did not affect the responsiveness or magnitudes of changes in breathing patterns. This indicates that
the effects observed are non-cumulative. Furthermore, pyrethroid burden in the indoor environment

from carpets seems to low.

B.6.8.2.7 Other routes

Studies evaluated in the original monograph of beta-cyfluthrin by the RMS in October, 1996
(ASB2010-10436):

Data point: KCA 5.2.1 /07

Report: I 1085 T0X9550254
Range finding test for acute toxicity to the dog.

Report no.: 13726 (August 14, 195 NG
____________________

Guideline(s): At the time the study was performed, no particular method was compul-
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sory.

Deviations: 1 dog per dose (male or female).

GLP: When the study was performed, GLP was not compulsory.
Acceptability: The study is considered not acceptable.

(dates of exp. work: April - July 1985).

Only the part for parenteral administration is presented (oral administration is presented in the chapter
evaluating acute oral toxicity).

Materials and methods:

Beta-cyfluthrin (batch no.: 16002/84, purity: 98.5 %) was intravenously administered to one male and
one female beagle do ) in a dose of 3.6 and

5.1 mg/kg bw, respectively. The substance was applied in PEG 400 in a volume of 0.9 (male) and
1.3 mL/kg bw (female). The substance was injected into the vena jugularis.

Recording period: 0-14 days.

Body weight: Day 0, 7, 14.

Necropsy: As soon as possible after the dead of the female dog.

Results and discussions:

Intravenous L approx. 5 mg/kg bw.

Onset of death: 40 min p.a. (female dog).

Clinical signs: Already during the application: Convulsions, uncontrolled movements with the extrem-
ities, laying on the side, impaired respiration, bloody foam around the muzzle, vocalisation due to
pain.

Body weight: Loss of weight (the surviving dog).

Gross pathology: No special features.

Conclusion:

Beta-cyfluthrin formulated in PEG 400 was of high acute intravenous toxicity to dogs.

Re-evaluation by the RMS (2015):

The study is now considered to be not acceptable. In the original monograph of beta-cyfluthrin from
October, 1996 _(ASB2010-10436) the study was considered to be supplementary. However, due to the
critical points listed below the study is now considered to be no longer acceptable. It should be noted
that materials and methods section as well as the results section were revised.

The acute i.v. toxicity was studied in beagle dogs. At the time the study was conducted, no suitable
OECD-guideline was compulsory. The study is considered not acceptable.

It is criticisable that the whole experiment was performed with merely 2 dogs (1 per dose, different sex
per dose). Each male and female dog received the test compound in PEG 400. The observation time
after administration of the test compound covered 14 days. The female animal died during the experi-
ment. Under the conditions of the study and based on the information given in the report, thei.v. LD
value was below 5 mg/kg bw. Clinical signs (for example convulsions, impaired respiration and un-
controlled movements) were noticed. The NOAEL (based on clinical signs) is <3.6 mg/kg bw.

Data point: KCA 5.8 /02

Report: I 10587, TOX9550269
FCR 4545 - technical - Study of the acute intraperitoneal toxicity to rats
(formulation in polyethylene glycol E 400).

Report no.: 16104 (October 13, 199 NG
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Guideline(s): At the time the study was performed, no particular method was compul-
sory.

Deviations: The negative controls were not mentioned in the report (only in the dossi-
er).

GLP: The test followed the OECD principles of GLP (declaration of testing
facility).

Acceptability: The study is considered acceptable.

(dates of exp. work: March - April 1986).

Materials and methods:

Beta-cyfluthrin (batch no.: 16002/84, purity: 99.1 %) was administered intraperitoneally to Wistar rats
(Bor:WISW (SPFCpb), sourcii ) i the following dosing schedule:
0-1-5-7.1-10-11.2-12.5-25 mg/kg bw, 5 male rats/dosage group,

0-1-10-15-16-18-20*-25-50 mg/kg bw, 5 female rats/dosage group (* 10 animals). The formulating
agent was PEG 400, the administered volume 5 mi/kg bw.

Recording period: 0-14 days.

Body weight: Dally.

Necropsy: All animals (survivors sacrificed by diethyl ether asphyxiation).

Statistical method: LE) calculation according to the method of Rosiello et al., (1977) (based on the
method of Bliss), modified by Pauluhn (1983).

Results and discussions:

For intraperitoneal LB in rats see table below.

Onset of death: 97 minto ca. 5 h p.a.

Clinical signs: Lethargy, digging and preening movements (females only), uncoordinated gait, splayed
gait, salivation, difficult breathing (beginning at ca. 20 min for up to a maximum of ca. 3 days). No
delayed effects.

Body weight: Body weight reduction in a few females in all dose groups, compensated at day 14.
Gross pathology: Animals dying intercurrently: Lung: distended; kidney: mottled (males only); liver:
with lobular pattern.

Animals sacrificed at the end of observation: Liver: swollen, lobes adhered to each other and in some
cases also adhered to diaphragm and mesentery.

Table B. 6.8-20: Intraperitoneal LDso in rats
Formulation NOAEL LDso
agent [mg/kg bw]# [mg/kg bw]*
Male rats PEG 400 1 8.5 (7.3-10)
Female rats PEG 400 1 17 (15.3-20)

# = Maximum dosage without clinical signs.
* = () Confidence interval (95%).

Conclusion:

The clinical signs were reversible. The gross pathological findings were dose related and regarded as
the result of the local irritating effect of the test compound formulation in PEG 400.

Beta-cyfluthrin formulated in PEG 400 was of a high acute toxicity after intraperitoneal administration

to rats.
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Re-evaluation by the RMS (2015):

The study is still considered to be acceptable. It should be noted that the materials and methods section
as well as the results and discussion section were revised.

For i.p. acute toxicity studies no guideline was available. Under the conditions of the study and based
on the information given in the report, i.p. $values (test compound formulated in PEG) for male

and female rats amounted to 8.5 and 17 mg/kg bw, respectively.

Clinical signs (e.g. lethargy, digging and preening movements and uncoordinated gait) were observed.
Only the lowest dose applied did not lead to clinical signs.

Data point: KCA 5.8 /03

Report: I 1058, TO0X9550270
FCR 4545, FCR 1272 - Comparative study of the acute intraperitoneal
toxicity to mice (formulation in polyethylene glycol E 400).
Report no.: 17423 (November 25, 19

Guideline(s): At the time the study was performed, no particular method was compul-
sory.

Deviations: The negative controls were not mentioned in the report (only in the dossi-
er).

GLP: The test followed the OECD principles of GLP (declaration of testing
facility).

Acceptability: The study is acceptable.

(dates of exp. work: August 1987 - October 1987).

Purpose of the study:

The study was done in order to determine whether a shift in the percentage distribution of enantiomers
in the mixture of the active substances beta-cyfluthrin and cyfluthrin has an effect on the acute intra-
peritoneal toxicity to mice. The enantiomer content in the active substances was as follows:

Table B.6.8-21: Enantiomer content in the active substances
beta-cyfluthrin cyfluthrin
Enantiomer | 0.3% 247 %
Enantiomer I 35.8% 19.4 %
Enantiomer Il 0.7% 33.5%
Enantiomer IV 63.2 % 224 %

Materials and methods:

To 5 male mice per dosage group (NMRI [SPFHan], so | GG H-t2-
cyfluthrin and cyfluthrin were singly intraperitoneally administered in the following dosing schedule:
beta-cyfluthrin (batch no. 16001/87, purity: 98 %): 0-10-16-17-18-20-25-100 mg/kg bw,

cyfluthrin (batch no.: 233690489, purity: 95.5 %): 0-1-10-25-40-50-63-71-100 mg/kg bw.

The formulating agent was PEG 400, the administered volume 5 mL/kg bw.

Recording period: 0-14 days.

Body weight: Day 0, 7, 14.

Necropsy: All animals (survivors sacrificed by diethyl ether asphyxiation).

Statistical method: LE calculation according to the method of Rosiello et al., (1977) and Baird and
Balster (1979) (based on the method of Bliss), modified by Pauluhn (1983).
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Results and discussions:

Onset of death: beta-cyfluthrin: ca. 50 min to ca. 2 h p.a., cyfluthrin: ca. 30 min to ca. 1 day.

Clinical signs: With the exception of a spasmodic state (beta-cyfluthrin only), signs no significantly
different after administration of beta-cyfluthrin or cyfluthrin (lethargy, uncoordinated gait, splayed
gait, spastic gait, rolling over, convulsions, difficult breathing (beginning shortly p.a. for up to a max-
imum of 1-3 days).

No delayed effects.

Body weight: No effect.

Table B. 6.8-22: Intraperitoneal LDso of beta-cyfluthrin and cyfluthrin in mice
Formulation NOAEL LDso
agent [mg/kg bw]# [mg/kg bw]*
beta-cyfluthrin PEG 400 <10 18 (17-21)
cyfluthrin PEG 400 1 63 (49-82)

# = Maximum dosage without clinical signs.
* = () Confidence interval (95 %).

Gross pathology:

Animals dying intercurrently - beta-cyfluthrin: lungs; slightly distended in some cases; liver, kidneys
and (in some cases) spleen: somewhat pale; renal pelvis reddened

Animals dying intercurrently - cyfluthrin: lungs: mottled, dark red in some cases, distended; liver and
kidneys: somewhat pale; liver: mottled, slight lobular pattern; spleen and kidneys: mottled.

Animals sacrificed at the end of observation — beta-cyfluthrin: 1 animal: dark red zones in lung sur-
face; otherwise no substance-induced changes

Animals sacrificed at the end of observation — cyfluthrin: no substance-induced changes

Conclusion:

Compared to cyfluthrin, the higher content of enantiomers Il and IV in beta-cyfluthrin resulted in a
higher acute toxicity after intraperitoneal administration to mice.

Re-evaluation by the RMS (2015):

The study is still considered to be acceptable. It should be noted that the results section was revised.
The acute toxicity study (no guideline available) was performed with mice.

Under the conditions of the study and based on the information given in the report,si palu@s

(test compound formulated in PEG) for male mice was 18 or 63 mg/kg bw for beta-cyfluthrin or
cyfluthrin, respectively.

Clinical signs (e.g. lethargy, uncoordinated gait, splayed gait, spastic gait,) were observed. Only the
lowest dose of cyfluthrin applied did not lead to clinical signs. After beta-cyfluthrin administration
clinical signs were observed also at the lowest dose applied.

Data point: KCA 5.8.2/01

Report: I 1980, TOX9550282
Determination of the acute toxicity (lsB) - FCR 1272; Diastereomeres.
Letter.

Report no.: 99168 (September 03, 19| GG
|

Guideline(s): At the time the study was performed, no particular method was compulso-
ry.
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Deviations: Purity and batch not given.

Source of animals not given.
Body weight: Not determined.
Necropsy: Not performed.
Statistical method: Not given.
No confidence interval given.
Clinical signs: Not specified.
Onset of death: Not specified.

GLP: When the study was performed, GLP was not cisopy.

Acceptability: The study is considered not acceptab
(dates of exp. work: not given).

The results in this letter provide supplementafgrimation.

Materials and methods:

To mice (NMRI, source: not given) the diastereonietk Il and IV were singly intraperitoneally or
orally administered in the following dosing schexul

Table B. 6.8-23: Dosing schedule

Diast. (no. of animals) Oral appl. (mg/kg bw) Intrgp. appl. (mg/kg bw)
I (5 or 10) 250-5000 50-500
Il (10 or 20) 15-250 10-25
I (5 or 10) 250-5000 50-2500
v (10) 250-5000 250-1000

The formulating agent was PEG 400, the administeodaimes 5 or 10 mL/kg bw. Recording period:
0-14 days. Body weight: Not determined. Necropsyt performed. Statistical method: Not given.

Results and discussions:

Table B. 6.8-24: Acute toxicity of diastereomers, lll, 11l and IV
Diastereomers Oral LDso (mg/kg bw) Intrap. LD so (mg/kg bw)
| >5000 99
Il 31 17
[l >5000 >2500
v >5000 630

Clinical signs were observed at the lowest dossach diastereomer.

Table B. 6.8-25: NOAEL* of diastereomers I, 11, lll and IV
Diastereomers Oral (mg/kg bw) Intrap. (mg/kg bw)
[ <250 <50
Il <15 <10
i <250 <50
v <250 <250

# = maximum dosage without clinical signs.
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Conclusion:

Diastereomer Il was the most toxic, for both oral and intraperitoneal application. For oral application it
was not possible to differentiate between the three other diastereomers, sincecthialldy were
higher than the maximum applicable dose of 5000 mg/kg bw.

Re-evaluation by the RMS (2015):

The study is now considered to be not acceptable. In the original monograph of beta-cyfluthrin from
October, 1996 _(ASB2010-10436) the study was considered to be supplementary. However, due to the
critical points listed below the study is now considered to be no longer acceptable. It should be noted
that the results section was revised.

To investigate the acute toxicity of the cyfluthrin diastereomers via oral or i.p. administration, fasted
male mice were used.

The main reason for the decision against acceptability is the absence of information concerning purity
and batches used. Furthermore, there is a strong lack of data (e.g. source of animals, body weight [de-
velopment], specific clinical signs, onset of death, statistical method and confidence interval not giv-
en). Necropsy was not performed.

Under the conditions of the study and based on the information given in the report,sghaf Lig
diastereomers were > 5000, 31, > 5000 and > 5000 mg/kg bw after oral administration for diastere-
omers |, Il, lll and IV, respectively. For intraperitoneally administered diastereomers thedliles

were 99, 17, > 2500, 630 mg/kg bw for diastereomer |, 11, lll and IV, respectively.

Clinical signs (although not specified) were observed already at the lowest dose of each substance.

The studies summed up below were not (for this specific application) submitted by the applicant for
renewal of approval. However, the studies are available to the RMS (e.g. from other applications).

The mean features of the studies of the studies — if evaluated as acceptable or supplementary (exclu-
sion criteria e.g. no purity given, strong deviations from study design or questionable reliability) — are
presented. Each evaluation is based on the today’s criteria. Nevertheless, the outcomes do not alter the
overall evaluation derived from the other studies presented in the RAR.

(a) i.p. treatment

The LDso for cyfluthrin after i.p. administration in PEG 400 was 66 mg/kg bw in male and 104 mg/kg
bw in female rat (Flucke and Thyssen, 1980, 8800, TOX9401853) or 34 mg/kg bw in male rat and
94 mg/kg bw in female rat (Heimann, 1982, 10931, TOX9401854). If cremophor/water was used as
solvent for cyfluthrin, a LB of 20 mg/kg bw in male rat and 24 mg/kg bw in female rat (Heimann,
1982, 10931, TOX9401854) was determined.

(b) s.c. treatment
The s.c. LIy of cyfluthrin in PEG 400 was determined to be >2500 mg/kg bw in male and female
mice (Flucke and Thyssen, 1980, 8800, TOX9401853).

B.6.8.2.8 Sensory irritant potential

Studies evaluated in the original monograph of beta-cyfluthrin by the RMS in October, 1996
(ASB2010-10436):

Data point: KCA 5.2.4 /02

Report: I 19088, TOX9550263
FCR 4545 (c. n. cyfluthrin K+L, proposed) - Study for sensory irritant
potential in the rat (RD50 determination).

Report no.: 16762 (May 3L, 106
[
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Guideline(s): At the time the study was performed, no particular guideline method was
compulsory. The method based on ASTM E 981-84 and methods de-
scribed in the literature.

Deviations: It remains unclear how NOAEC was defined under the conditions of the
study.

GLP: No. When the study was performed, GLP was not compulsory.

Acceptability: The study is acceptable.

(Dates of exp. work: March - May 1988).

Materials and methods:

The sensory irritant potential after acute inhalation was tested in order to establish a maximum tolerat-
ed air concentration (not sensory irritant) based on general recommendations for this parameter.
Beta-cyfluthrin (batch no: 16001/87, purity 96.3 %) was given to 4 male rats/group (strain Bor: WISW
[SPFCpb], sourcdii ) " 2 dynamic inhalation apparatus for 45 min
(head-nose only). The test substance was examined as an aerosol, dissolved in 50 % ethanol/ 50 %
PEG 400. The nominal concentrations were 0 (air, vehicle) and 10-50-160-500-1000 mg/m3 air corre-
sponding to analytical concentrations of 0.7-5.5-14.5-58.5-91.2 mg/m? air.

Recording period: 0-7 days.

Body weight: Day 0, 1, 3, 7.

Necropsy: All animals (survivors sacrificed by Evipan).

The following lung function parameters were determined: Peak expiratory flow (PEF) [seconds]; tidal
volume (TV) [mL]; respiration rate (RR); minute volume (MV) [mL]; inspiration time (IT) [seconds];
expiration time (ET) [seconds].

The concentration of the test substance in the atmosphere was determined analytically; the size distri-
bution of aerosol particles was measured. For determination of the(R&spiratory Decrease) the
minimum for the smoothed measured respiratory rate was calculated. The relative frequency decrease
was calculated as a function of concentration using the Least square method.

Statistical methods: Different methods for different parameters (Chi-square-test, Fisher-test, Variance
analysis (ANOVA), Box's test, Tukey-Kramer-test, modified by Games and Howell).

Results and discussions:

Table B.6.8-26: Inhalative RBo in rats
Formulation agent NOAEC RDso
[mg/m3]# [mg/m3]*
Male rats (45 min, aerosol) ethanol/ approx. 0.3 38 (15-291)
PEG 400

# = concerning sensory irritant potential, determined via extrapolation.
* = determined on basis of lung function test (respiratory rate); = () Confidence interval (95 %).

Analysis of test atmosphere: Inhalable particle content ca. 100 % (particles)<particle analysis

not performed in vehicle control and 0.7mg/m? air (analytically determined).

Clinical signs: From 14.5mg/m?3 air (analytical) onward: Piloerection, decreased respiration, salivation
(58.5 and 91.2 mg/m? air (analytical) and for rats receiving 91.2 mg/m? air (analytical) additionally
nasal irritation, scratching in the area of the nose (0 to 24 h).

Body weight: No effect.

Gross pathology: Animals sacrificed at the end of observation: No indications of substance-induced
grossly apparent organ damage.

Lung function test: No toxicologically relevant differences between the air-exposed and vehicle-
exposed rats were reported. Changes in the lung function parameters RR, IT, ET occurred from
14.5 mg/m3 onward. Rdg 38 mg/m? air (analytical, confidence interval [95 %]: 15-291 mg/m3 air).
The extrapolated NOAEC amounts to approx. 0.3 mg/m? air.
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Conclusion:

Beta-cyfluthrin possessed a relatively high sensory irritant potential. The extrapolated NOEL was
0.3 mg/m3 air (calculation based on the minimum value of respiration frequency decrease).

Re-evaluation by the RMS (2015):

The study is still considered to be acceptable. It should be noted that the materials and methods section
as well as the results section were revised.

The purpose of the study was to investigate the sensory irritant potential of the test compound. It
should be noted that for this type of evaluation no particular OECD-Guideline was available at the
time the study was conducted.

Male rats were head-nose exposed for 45 min to an aerosol of the test compound (maximum analytical
concentration was 91.2 mg/m3). A 1:1 mixture of 50 % ethanol and 50 % polyethylene glycol E 400
served as vehicle.

The RDy value — concentration inducing a 50 % decrease in respiratory rate - was calculated after
performing lung function tests.

Under the conditions of the study and based on the information given in the report sth&alR® of

the test compound is 38 mg/m3 air. Clinical signs (e.g. decreased respiration and piloerection) were
reported from an analytical concentration of 14.5 mg/m? air onward. It remains unclear how NOAEC
was defined under the conditions of the study. Taken together, it can be concluded that the test com-
pound possesses a relatively high sensory irritant potential if applied as aerosol.

Data point: KCA 5.2.4 /03

Report: I 19388, TOX9550262
FCR 4545 (c. n. cyfluthrin K+L, proposed) - Study for sensory irritant
potential in the mouse (RD50 determination).

Report no.: 16694 (May 09, 19
I

Guideline(s): At the time the study was performed, no particular guideline method was
compulsory. The method based on ASTM E 981-84 and methods de-
scribed in the literature.

Deviations: It remains unclear how NOAEC was defined under the conditions of the
study.

GLP: No. When the study was performed, GLP was not compulsory.

Acceptability: The study is acceptable.

(Dates of exp. work: January - February 1988).

Materials and methods:

The sensory irritant potential after acute inhalation was tested in order to establish a maximum tolerat-
ed air concentration (not sensory irritant) based on general recommendations for this parameter.
Beta-cyfluthrin (batch no: 16001/87, purity 98 %) was given to 4 male mice/group (strain OF4 [SPF
pure-bred], source: Lab. animal breeder IFFACREDO, L’Arbresle, France) in a dynamic inhalation
apparatus for 45 min (head-nose only). The test substance was examined as an aerosol, dissolved in 50
% ethanol/ 50 % PEG 400. The nominal concentrations were 0 (vehicle) and 10-50-100-200-350-600-
1000 mg/m? air corresponding to analytical concentrations of 1.7-5.0-10.6-22.8-36.9-49.7-93.8 mg/m3
air.

Recording period: 0-7 days.

Body weight: Day 0, 1, 3, 7.

Necropsy: All animals (survivors sacrificed by Evipan).

The following lung function parameters were determined: Peak expiratory flow (PEF) [seconds]; tidal
volume (TV) [mL]; respiration rate (RR); minute volume (MV) [mL]; inspiration time (IT) [seconds];
expiration time (ET) [seconds].
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The concentration of the test substance in the gihere was determined analytically; the size distri
bution of aerosol particles was measured. For oétation of the REy (Respiratory Decrease) the
minimum for the smoothed measured respiratory wate calculated. The relative frequency decrease
was calculated as a function of concentration utird-east Square method.

Statistical methods: Different methods for diffeargarameters (Chi-square-test, Fisher-test, Vagianc
analysis (ANOVA), Box's test, Tukey-Kramer-test,dified by Games and Howell).

Results and discussions:

Table B.6.8-27: Inhalative RRo in mice
Formulation agent NOAEC RDso
[mg/m3]# [mg/m3]*
Male mice (45 min, aerosol) ethanol/ approx. 2 37 (20-115)
PEG 400

# = concerning sensory irritant potential.
* = determined on basis of lung function test (negpry rate); = () Confidence interval (95 %).

Analysis of test atmosphere: Inhalable particletenhca. 100 % (particless um), particle analysis
not performed in vehicle control, 1.7, 5.0 and 28gIm? air (analytical determined).

Clinical signs: From 10.6 mg/m? air (analytical)ward: Dose dependent slight to strong decrease in
respiration, at 93.8 mg/m3 air (analytical) reduosatility (durations of clinical signs up to 3 h).

Body weight: No effect.

Gross pathology: Animals sacrificed at the end lsdawvation: No indications of substance-induced
grossly apparent organ damage.

Lung function test: A lower RR occurred from 10.6/m3 air (analytical) onward. Significant chang-
esin the IT, ET and TV were reported only at 98@m? air (analytical). RE: 37 mg/m3 air (analyt-
ical, confidence interval (95 %): 20-115 mg/m3 alfije NOAEC is approx. 2 mg/m? air.

Conclusion:

Beta-cyfluthrin possessed a relatively high sengoitant potential. The NOEL was approx. 2 mg/m3
air (calculation based on the minimum value of mesjon frequency decrease).

Re-evaluation by the RMS (2015):

The study is still considered to be acceptablghdtuld be noted that the materials and methodmaect
as well as the results and discussion section wesised.

The focus of the study was set on the sensoramtripotential of the test compound. There was no
particular OECD-Guideline for this type of evalweatiavailable at the time the study was conducted.
Male mice were head-nose exposed for 45 min toeamsal of the test compound up to a maximum
analytical concentration of 93.8 mg/ms3. A 1:1 mnetwf 50 % ethanol and 50 % polyethylene glycol
E 400 served as vehicle.

The RDy value — concentration inducing a 50 % decreagespiratory rate — was determined after
performing lung function tests.

Under the conditions of the study and based orintfloemation given in the report, the BDvalue of
the test compound is 37 mg/m3 air. From an anallytoncentration of 10.6 mg/m3 air onward, ani-
mals showed slower or decreased respiration. lamsrunclear how NOAEC was defined under the
conditions of the study. In summary, the test commgo- if applied as aerosol — possesses a relativel
high sensory irritant potential

Further studies available to RMS

The studies listed below addressing the sensatgritrpotential of cyfluthrin were not submitted by
the applicant for renewal. However, the studiesaamglable to RMS (e.g. from other applications).
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The mean features of the studies — if evaluated as acceptable or supplementary (exclusion criteria e.g.
no purity given, strong deviations from study design or questionable reliability) — are presented in the
following table. Each evaluation is based on the today’s criteria. Nevertheless, the outcomes do not
alter the overall evaluation derived from the other studies presented in the RAR.

Table B. 6.8-28: Summary of acute toxicity studies — cyfluthrin
Vehicle Species Sex Result [mg/m3] Comment Reference
ethanol:PEG 400 |mouse |male RR2o~67 - 4 rats per ]

(1:1), aerosol (45-min concentration and 1988
exposure, sex (similar (16713)
head/nose guidelines advise| TOX9401869
only) 5)

- observation for 7
days

ethanol:PEG 400 |rat (60 male R2o~50 - observation for 7|l 1995

(1:1), aerosol min- days (24249)
exposure, TOX9552072
nose only)

PEG, aerosol ratand |male and|RDso (rat) =47 |- publication B 1096
mice (60 |female concerning (MO-01-001783)
min- RDso (mice) = 51| pyrethroids TOX2001-886
exposure, /indoor use
nose only) - inhalable particle

content unclear

1The study is part of the submitted dossier and decribed in section B.1.1.2.6.

For beta-cyfluthrin no further studies were available.

B.6.8.3  Endocrine disrupting properties

No specific data were submitted under this headline.
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B.6.9 Medical data and information

Human/Medical data were evaluated in the originahagraph of beta-cyfluthrin by the RMS in Oc-

tober, 1996 (ASB2010-10436). In the addendum 1h&® monograph of beta-cyfluthrin (2002,

ASB2014-9599), a human volunteer study (Ruddy 1898, TOX2001-879) was evaluated. In the
study, 1-h inhalation exposure to approx. 0.1 migutyin/m* air appeared to be in the range of an
irritant threshold concentration for humans. A megl for classification and labelling was not made
for Annex | inclusion, but in the present renewalqgess.

A literature research taking the last 10 years @otasideration was made and the results are irtezfjra

together with the data for the renewal proceshéréspective chapter.

B.6.9.1 Medical surveillance on manufacturing plant personel and monitoring
studies

Studies evaluated in the original monograph of betayfluthrin by the RMS in October, 1996
(ASB2010-10436):

Flucke, 1979, TOX9401953: Memorandum - Irritantdets after Work with FCR 1272 - Bayer AG,
Institute for Toxicology, D-42096 Wuppertal, GerrgaAugust 10, 1979.

Subject: Memorandum concerning laboratory persont& had been subject to irritant effects after
working with cyfluthrin and had summarised theirroexperience.

Miksche, 1979, TOX9401954: Symptoms of irritatiommem working with FCR 1272 - Bayer AG,
Institute for Toxicology, D-42096 Wuppertal, GerrgaAugust 21, 1979.
Subject: Letter of medical department with a sleage-description.

Faul, 1988, TOX9401959: Medical Data on Employee€yfluthrin Formulation - Bayer AG, Medi-
cal Department Dormagen, D-41539 Dormagen, Gernidaych 28, 1988.

Subject: Statement concerning 10 factory employd®s were subjected to yearly industrial medical
examinations (summarised results of routine exatioing in a plant of Bayer AG in Germany, 1986,
1987).

Kollert, 1988, TOX9401958: Medical Data on Workersployed in Cyfluthrin Production and For-
mulation / Reregistration of the Active IngrediemtBrazil - Bayer AG, Medical Department Elber-
feld, D-42096 Wuppertal, Germany, August 21, 1979.
Subject: Summarising letter concerning yearly maldscpervision of cyfluthrin producing employees
in a plant of Bayer AG in Germany from 1982 to 1988

As summarised in the above mentioned documents, akil eye symptoms have been observed in
connection with the handling of cyfluthrin. The ebgtions relate to people who have handled the
active substance (synthesis laboratory, manufagyiant, formulation plant, toxicological laborato
ry). The observations included skin reactions sastpruritus, tautness and reddening of the facial
skin, partial facial paraesthesia, signs of indtatin the oro-pharyngeal cavity and the eyes. iAfte
onset of the irritation signs, an elevated sengptiyarticularly to touch stimuli, was observecherl
effects were reversible within a few hours. (Flucked79; TOX9401953, Miksche, 1979,
TOX9401954; Faul, 1984, TOX9401959).

Only one of 20 employees who were producing cyfiatin 1982 complained digestive symptoms,
which he attributed to working with the agent (Keot|] 1988, TOX9401958).

No health problems or changes in well-being weratiaeed in connection with handling of cyfluth-
rin when the work rules were observed (Faul, 19889401959, Kollert, 1988, TOX9401958).
Conclusions were drawn that by precautionary messauch as the wearing of protective clothing
and avoidance of direct and indirect contaminatibthe relevant skin areas and the eyes, effects of
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cyfluthrin can be prevented (Flucke, 1979, TOX94R:9Miksche, 1979, TOX9401954; Faul, 1984,
TOX9401957; 1988, TOX9401959).

As cited in literature (Vijverberg and Van Den Bearn, 1982, TOX9401956; Narahashi, 1989,
TOX9401960), the above described symptoms are apiha@ result of the stimulation of the nervous
system according to a specific interaction betwden pyrethroids and the sodium channels of the
nerve membranes. Series of nerve impulses areeddag a result of a change in the sodium permea-
bility of the membranes (repetitive effect). Thexs@y organs and nerve-endings react particularly
sensitively, and it appears that the dermal sensatxperienced by the people after exposuie- to
cyano-3-phenoxybenzyl alcohol pyrethroids are &iggl by series of impulses in the sensory nerve
endings (Aldridge, 1990, TOX9401961; Vijverberg areth Den Bercken, 1990, TOX9401962).

This result of the primary effect of pyrethroids thie sodium channels is completely reversible withi

a matter of hours to a day. Neurological invesioyat in exposed people have not revealed any func-
tional anomalies of the nerves of the arms and (egRQuesne et al., 1980, TOX9401955).

Further studies not submitted by the applicant butavailable to RMS (e.g. for other applica-
tions):

Faul, 1995, TOX2005-1679: Occupational medical erpee: Individual cases of prickling irritation
of the skin, with or without visible skin irritancynainly in facial, neck regions following diredtis
contact (generally unnoticed), spontaneous reverithin 24-36 hours. No other observations of im-
pairments to health or permanent effects, no chaimgboratory parameters following general occu-
pational medical examinations.

Faul, 1984, TOX9401957: Letter, Bayer Medical Dépant - Bayer AG, Medical Department
Dormagen, D-41539 Dormagen, Germany, July 2, 1884bendizime (SLF 0312); Triazoxide (SAS
9244), Cyfluthrin (FCR 1272): Subject: Statemeriaititeg to occupational medical experience ob-
tained over two years in a plant of Bayer AG in 1Gany.

Far greater training, more sophisticated plantrietdbgy and stricter protective measures are needed
when handling the active ingredient cyfluthrin adust formulation. Just slight dust contact with th
skin or mucosa of the eye, initially unnoticed,utesin an unpleasant irritation and burning sensat

at the point of contact within a few hours (firgirss generally occur after showering, which hasbee
made obligatory by the company). Characteristithefmilder cases is the inability to make an objec-
tive finding, e.g. irritation taking the form ofdeess. Following symptomatic treatment, subjective
complaints, and in more severe cases irritatioatealvithin a few hours to within max. two days
without lesions occurring. Several cases of thiglkiave been observed amongst employees at the
plant. Parts mainly affected were the facial skid ayes, contact occurring when opening part of the
plant during cleaning at production changeover.

Krauthausen, E., 1995, ASB2009-987: FCR 1272: Cafooipal medical experience: Skin irritation
can occur where handled incorrectly without protectlothing, lasts 15-20 h (reversible).

Studies submitted with the dossier for the Renewalssessment Report (RAR):

Data point: CA5.9/02

Report: Steffens, 2014, ASB2014-7889
Occupational medical experiences with beta-cyfint@ompany: Bayer
CropScience AG Report No: - Edition No.: M-476492-D

Guideline(s): Not applicable
Deviations: Not applicable
GLP: No; not published
Acceptability: Acceptable.

(Date: 2014-01-29)
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Occupational medical surveillance of workers expdsebeta-cyfluthrin performed since 9 years on a
routine basis did not reveal any unwanted effattthé workers. Examination intervals are quarterly
for workers in plant, otherwise annually. The exaations included laboratory parameters (i.e. liver
enzymes, bilirubin, urea, creatinin, and lipid ge)fand technical examinations (i.e. Chest X-ray,
ECG, vision testing, spirometry). During the protiloie period since 2005 two accidents with beta-
cyfluthrin itself occurred in the workers, both bgiirritation of face and eyes respectively, whacth
resolved very quickly. This effect is well knowrr foyrethroids. No further consultations of the Medi
cal Department due to work or contact with betdutiitin were required.

Conclusion:

Acceptable, based on the information given in dport.

B.6.9.2 Data collected on humans

Studies evaluated in the addendum 1 to the monograpf beta-cyfluthrin (2002, ASB2014-
9599):

Data point: KCA 5.8

Report: Ruddy K. et al, 1998, TOX2001-879
Safety and Tolerability Study of FCR 1272 0.04 ABHealthy Volun-
teers,

ICR Project No. 011337, Report-No.: 11590, unptigigs
Inveresk Clinical Research, Research Park RiccaBdimburgh, U.K.
(Experimental work from 16 July — 23 September 1996

Guideline(s): The study was conducted in accordavrittethe provisions of the Decla-
ration of Helsinki (1964) and the Tokyo (1975), en(1983) and Hong
Kong (1989) revisions. The study was approved bindependent ethics
review committee of Inveresk Research

Deviations: None

GLP: The test followed the OECD principles of Glde¢laration of testing
facility).

Acceptability: Acceptable

(Dates of experimental work: July 1996 to Septenil@96).

Materials and methods:

Test material: Insecticide spray-can aerosol "FQR210.04 AE" (contains active ingredients 0.044 %
(wiw) cyfluthrin and 0.22 % (w/w) piperonyl butoxayl

Test subjects: 10 healthy male volunteers aged 2¢ears.

The study was designed as an open study. At treebat the study 5 subjects were to be exposed to
different concentrations of cyfluthrin for up tchldependent upon tolerability, 4 h apart on theesam
day. The defined concentrations wes@1 mg cyfluthrin/m air and 0.5-0.8 mg cyfluthrinfrair re-
spectively. The initial exposure concentration wastolerated and the higher exposure concentration
was then cancelled. Laboratory analysis revealatlttte initial actual concentration of the test-sub
stance had exceeded the defined concentrationpiidiecol was then amended to allow a further 5
subjects, at a later date, to be exposed to a loaragentration 0£0.075 mg cyfluthrin/m3 air for up to

1 h dependent upon tolerability. On this occasioralleviate anxiety, the subjects were exposezhto
atmosphere of placebo spray-can aerosol befordedtesubstance. The safety and tolerability of
cyfluthrin 0.04 AE was assessed by the measurepfevital signs, measurements of heart rate and
blood pressure, clinical laboratory tests (haenogpgl clinical chemistry and urinalysis), examinatio
of mucous membranes and reporting of adverse evelatsma and urine sampling were performed for
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detection of metabolite levels for Group 1. Urimenpling only was performed for Group 2.

Results and discussions:

There were no clinically significant or drug reldtabnormalities in vital signs, ECGs or clinical la
boratory tests after either exposure session.

For the first exposure session the corrected irdttual concentration for the subjects was cantj2
cyfluthrin/m® air. The corrected initial actual concentration éme subject was ca. 0.09 mg cyfluth-
rin/m? air. For the second exposure session the corréutéd actual concentration for the subjects
was ca. 0.1 mg cyfluthrinfm

Only 2 of the subjects in Group | tolerated thstfaxposure session for the defined period oHdur

of the subjects experienced subjective adversetgeysymptoms) which were considered to be "defi-
nitely" related to the test substance. The advevsats reflected irritation of the mucous membranes
of the nose (4 instances), upper respiratory tfemighing, 2 instances), throat and eyes (single in
stances). These adverse events were all mild oeratalin severity and resolved within | h without
treatment.

Three subjects had no symptoms and one subjecb-wwah exposed to an initial concentration of ca.
0.09 cyfluthrin/nmi — had mild hyperaemia of the nasal mucosa on exatinh of mucous membranes
following exposure.

All subjects in Group 2 tolerated the 20 min expedo the placebo spray-can aerosol on the evening
before exposure to the test substance and no adeeents were reported. This exposure session was
designed to alleviate anxiety which may have beeondributing factor in certain subjects leaving th
atmosphere early during the first exposure session.

The subjects all tolerated the second exposuréogels the defined period of | h. Four of the sub-
jects experienced subjective adverse events whizgk wonsidered to be "definitely” related to thst te
substance. The adverse events reflected irritatidhe mucous membranes of the nose (3 instances)
and throat (2 instances). They were mild in seyeitd resolved within 1 h without treatment. A sin-
gle subject had mild hyperaemia of the nasal muoosaxamination of the mucous membranes fol-
lowing exposure.

The subjective adverse events were all expectededidcts of the test substance with referencedo p
clinical studies and observations in agrochemiaalkers and reflected irritation of the mucous mem-
branes of the nose, throat, upper respiratory iadteyes in order of frequency. They were all-self
limiting and resolved within minutes after cessata exposure. The objective evidence of hyperae-
mia of the nasal mucosa was very marginal andigrahsesolving within | h. There was no evidence
of changes in the mucous membranes of the eyeshmothroat.

There were no clinically significant or drug relatabnormalities in vital signs, ECG's or clinicat |
boratory tests after either exposure session.

It is evident that the test substance was toleragtter by the Group 2 subjects who were exposed to
corrected initial actual concentration of ca. 0d eyfluthrin/n® than the Group | subjects who — with
the exception of one subject — were exposed torreated initial actual concentration of ca. 0.2 mg
cyfluthrin/m? air.

Conclusion:

In conclusion an initial actual concentration of 8l mg cyfluthrin/r air appears to be in the range
of an irritant threshold concentration for humaimes only 2 (of 5) subjects showed transient signs
irritation of the mucous membranes and symptomsemempced were transient and self-limiting.
Slightly higher concentrations caused similar éfaxf greater intensity in all subjects.

Re-evaluation by the RMS (2015):

Under the conditions of the study and based orinfegmation given in the report, an initial actual
concentration of ~0.1 mg cyfluthrin/m3air seemsbtin the concentration range associated with a
threshold for irritant concentrations.

The study is considered acceptable under the d¢onglibf the study and based on the information
given in the report. Also in the addendum 1 tor@nograph (2002, ASB2014-9599), the study was




beta-cyfluthrin - 255 - 07.03.2017
Volume 3 — B.6 Toxicology and metabolism data

considered acceptable.

No proposal for classification and labelling was made in the addendum 1 (2002, ASB2014-9599).
Based on the results obtained in this study and on the information from the teratogenicity studies with
inhalational exposure in ratsijj]l H T = 1988 _TOX9%40100 = 1993
TOX9401829) were respiratory disturbances and bradypnoea due to irritative aerosol concentrations
of cyfluthrin occurred, we propose to classify beta-cyfluthrin / cyfluthrin for irritating properties as
follows:

Classification and labelling for respiratory irritation according to Regulation (EC) No 1272/2008
(GHS):

Specific target organ tox.-single exp., cat. 3: May cause respiratory irritation

The applicant disagreed with this proposal and has requested an external consultant to review the ex-
isting data package. However, the proposal for STOT-SE cdia$ tause respiratory irritationis

based on a human volunteer study, medical data (irritation of respiratory mucous membranes with
coughing and sneezing after inhalative exposure to cyfluthrin in workers) and inhalational teratogenic-
ity studies in rats. Due to the irritating properties of the test substance at different dose levels a reflex
bradypnoea and respiratory disturbances occurred in the dams. In order to make the user aware of the
need for protection, the designation of STOT-SE 3 HBBE/ cause respiratory irritationaccording

to Regulation (EC) No 1272/2008 is proposed by the RMS.

Studies submitted with the dossier for the Renewal Assessment Report (RAR):

No poisoning cases have been reported in literature for beta-cyfluthrin.

Product stewardship in BCS collected between 27 and 47 human cases per year from 2011 to 2013.
While many calls were for information only or referred to definitely unrelated symptoms (e.g. infec-
tions), thus unrelated to beta-cyfluthrin, the only symptoms reported from airborne exposures were
skin irritation and/or “Cold Burn”, the paresthesias typical for skin contaxtdganopyrethroids, and

airway irritation, in some cases provoking asthma-like reactions. These too, are well known for pyre-
throids. Few allergic reactions were described, but the correlation to beta-cyfluthrin could not be es-
tablished. Formulation ingredients and/or other substances the individuals were exposed to were more
likely causes. No allergies have been observed in production. No systemic poisoning cases definitely
related to beta-cyfluthrin have been reported, not even in a single case of a suicidal attempt.

B.6.9.3 Direct observations

Studies evaluated in the original monograph of beta-cyfluthrin by the RMS in October, 1996
(ASB2010-10436):

B.6.9.3.1 Experiences with other pyrethroids

There are no documented cases of cyfluthrin intoxication. However, cases of experience with other
cyano-pyrethroids have been reported.

A report from China describes a series of 573 cases of intoxicatiorovaytano-pyrethroids (del-
tamethrin, fenvalerate and cypermethrin). On occupational exposure (229 cases), the initial symptoms
were burning, itching or tingling sensations of the face. The skin symptoms could appear early after
several minutes of spraying, followed by systemic symptoms (i.e. dizziness, headache, nausea, anorex-
ia, fatigue) commencing between 4 and 48 hours after exposure.

The principal signs after ingestion (a frequent route of exposure in the 344 cases of accidental intoxi-
cation) were of gastrointestinal nature (abdominal pain, nausea, vomiting, onset within 10 min to 1 h
after exposure). Skin symptoms were not significant in patients of ingestion poisoning.

The more serious cases developed coarse muscular fasciculation's in large muscles of extremities.
Clouding of consciousness and convulsions (lasting between 30 sec and 2 min and occurring 10-
30 times per day) were recorded in a few cases. Treatment was of a symptomatic and supportive na-
ture (gastric lavage, atropine for salivation and pulmonary oedema, diazepam, baclofen, phenobarbital,
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chlorpromazine, phenytoin). The vast majority ofigrats recovered within 1 to 6 days, though the
hospitalisation period of some seriously affectedigmts with convulsions was longer, the longest
being 55 days. Fifteen cases were followed up anldmg-standing or residual symptoms were found.
In total, 7 cases (2 x occupational exposure ttadedthrin, 2 x ingestion of fenvalerate, 1 x pulmo-
nary oedema, 1 x mistaken diagnosis, 1 x erronge@asment) had a fatal outcome (He et al, 1989,
TOX9401963).

B.6.9.3.2 Observation on exposure of the general population

There is no information on the exposure of the gan@opulation to cyfluthrin. Exposure may occur
through residues of cyfluthrin which may be presertrops and during the application of insectitida
household and pet products that contain cyfluthrin.

Studies submitted with the dossier for the Renewalssessment Report (RAR):

No poisoning cases have been reported in literdtureeta-cyfluthrin.

Literature search for the Renewal Assessment Repo(RAR):

Data point: KIIA 5.10

Report: Das et al. (2006) ASB2015-929
Worker illness related to ground application oftjpéde - Kern County,
California, 2005. Morb Mortal Wkly Rep 55(17):4888}

Guideline(s): Not applicable
Deviations: Not applicable
GLP: Not applicable
Acceptability: Acceptable
Abstract:

The Occupational Health Branch (OHB) of the Califar Department of Health Services (CDHS)
conducts surveillance of work-related pesticidaefls with support from the National Institute for
Occupational Safety and Health (NIOSH) and the &i8/ironmental Protection Agency (EPA). On
May 12, 2005, CDHS received a report from the ©atila Department of Pesticide Regulation
(CDPR) of a suspected pesticide incident in Keror@pinvolving 27 farmworkers (age range: 21-61
years; median: 32.5 years) and six emergency regpen(age range: 28-51 years; median: 33.5
years). CDHS investigated this incident by condwgcta site visit; reviewing medical and meteoro-
logic records; and interviewing affected workerssticide applicators, and the farmworker employer.
Findings indicated that workers became ill fromftdof a pyrethroid pesticide (cyfluthrin) that was
being applied in a neighbouring field. Pyrethroigsticide applicators should always operate in a
manner that ensures workers are not exposed.

On May 12 at 7:00 a.m., a commercial pesticide iepfpbn team was spraying in a citrus orchard to
control thrip, a small insect that feeds on oranddw pesticide solution contained 32 ounces of
cyfluthrin (pyrethroid, EPA toxicity category I)48ounces of spinosad (EPA toxicity category lIll),
18.5 gallons of petroleum oil (EPA toxicity categdi), and 1,800 gallons of water. The pesticide
was sprayed from three enclosed ground rig applidahctors that travelled up and down rows and
turned around on a dirt road that borders the figlch neighbouring grape vineyard southeast of the
pesticide application, 27 farmworkers (23 femal@revsuckering (i.e., pruning unwanted shoots),
lifting, and tying grape vines. Although employare required by CDPR to notify their workers when
they are within a quarter mile of cyfluthrin apg@liimn, notification of farmworkers in the neighbeur
ing vineyard was not required because they worked fifferent employer.

The farmworkers continued to work, and sprayingimesd approximately 20 minutes later. Shortly
thereafter, some of the workers noticed a chenodalur, began feeling ill, and stopped working.
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Twenty-three workers (all female) were decontan@idabn site by the hazardous material team
(HAZMAT). They were then transported by ambulantedocal hospitals. Four other workers (all
male), who had been lifting grape vines in a lamafiurther from the spraying, were identified later
that day and transported by their supervisor toica¢dare the following day as a precaution. After
evaluation in emergency departments, all 27 farrkersrwere discharged home.

Symptoms most commonly reported by the 27 farmwisriteere headache (96 %), nausea (89 %), eye
irritation (70 %), muscle weakness (70 %), anxi@y %), and shortness of breath (64 %). lliness
severity was classified according to a severityeitbr acute pesticide-related illness. llinessesigy
was moderate in five (19 %), low in 20 (74 %), axad applicable (i.e., less than two symptoms) in
two (7 %) farmworkers. Because of the known toxicif the different substances applied, these ef-
fects were attributed primarily to cyfluthrin. 1l8s symptoms were not reported by the applicators,
who were wearing appropriate protective equipmeéntiage samples obtained by CDPR from the
citrus orchard southeast of the pesticide spraiyidizated cyfluthrin levels of 1.14 ppm. Neithetifo
age samples obtained from the grape vineyard mthioj samples obtained from the farmworkers
had measurable levels of cyfluthrin. CDHS is corithacfollow-up with these workers to assess any
potential persistent effects associated with acyfleithrin exposure.

Six emergency responders (four male) respondetigdnicident and were evaluated in emergency
departments. Health effects were reported by fbsxoemergency responders and included respirato-
ry (four), skin (three), and eye (two) symptomseTitiness severity rating was low in four of six
emergency responders and, in two others, was ptitaple.

Conclusion:

The incident described in this report highlight® tpotential occupational hazards in agricultureepy
throid toxicity and pesticide drift.

Data point: KIIA 5.10

Report: Miller (2014) ASB2015-928
Case Report: Human intravenous injection of betastyin with mini-
mal toxic effects. American Journal of Emergencydidime 32 (2014)
113e1-113e2

Guideline(s): Not applicable
Deviations: Not applicable
GLP: Not applicable
Acceptability: Supplementary
Abstract:

The American Journal of Emergency Medicine (Mill2014) reported that a 28-year-old man pre-
sented to the emergency department 20 minutesiaféeting 20 ml of an insecticide containing 0.05
% beta-cyfluthrin. The cause for the injection réred unknown. The man showed sinus tachycardia
as the only symptom and was treated with an intrawre fluid bolus of 2000 ml. After 3 hours he
fully recovered.

Conclusion:

This patient experienced a benign clinical course lze fully recovered. Vigilance for pyrethroid tox
ic effects such as seizures, severe tremors, aneéafthetosis is paramount.
B.6.9.4  Epidemiological studies

Studies submitted with the dossier for the Renewalssessment Report (RAR):
No data are available for beta-cyfluthrin.
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An overview of pyrethroid (not specifically betaflehrin) toxicity has been given in Toxicol Rev,
24(2005), 93-106: Pyrethroid poisoning cases haen lfew and until 2005 less than 10 deaths have
been reported from ingestion or occupational expodRaresthesia, called “Cold Burn”, is the typical
symptoms from dermal contact, while ingestion causme throat, nausea, vomiting and abdominal
cramps. Dizziness, headache, fatigue, palpitaticimsst tightness, blurred vision and in severescase
coma and convulsions may ensue.

B.6.9.5 Diagnosis of poisoning (determination of active sudtance, metabolites),
specific signs of poisoning, clinical tests

Studies evaluated in the original monograph of betayfluthrin by the RMS in October, 1996
(ASB2010-10436):

Skin reactions such as pruritus, tautness and n&aglef the facial skin, partial facial paraesthesind
signs of irritation in the oro-pharyngeal cavityawughing, especially when concomitant with an ele-
vated sensitivity, particularly to touch stimuliagnbe signs of dermal contact with or inhalativeax
sure to cyfluthrin. Following inhalative exposurdtation of respiratory mucous membranes (cough-
ing, sneezing) may occur.

Poisoning signs after oral ingestion of cyfluthare not known (see B.5.9.6 Expected effects of poi-
soning).

Studies submitted with the dossier for the Renewalssessment Report (RAR):

In cases of contact to pyrethroids the first sif@xposure is a specific paraesthesia/irritatidtero
described as "cold burn". This may appear immeljiateshortly after contact to the substance, may
last up to 24 (rarely to 48) hours, and often oréed to be worsened by warmth (e.g. showering).
This "cold burn" is due to a stimulation of freeveeendings, and is dependent on concentration, not
on dose. It is strictly a local symptom only and asymptom of a general poisoning.

The irritation can occur both on the skin and om tucous membranes of the airways. In the latter
case in sensitive individuals an asthma-like unpeesponse can be triggered.

In case of severe intoxications alpha-cyano pyostsrmay cause the following signs and symptoms
as seen in animal experiments and suicidal poigorases:

Table B.6.9-1: Signs and symptoms in animal experiemts and suicidal poisoning cases
Organ (system) Signs/symptoms Remarks
Skin Paresthesia/irritation (“cold burn”) Locallgn
Mucous membranes Irritation, cough, sneezing Local only
Lung Chest tightness, airway hyperreaction, “asthinag edema
Heart/circulation Tachycardia, hypotension, paljptas
Gastrointestinal tract Nausea, vomiting, diarrh@aominal pain, salivation
Central Nervous System Dizziness, blurred visi@adache, listnessless, anorexia,
somnolence/coma, seizures/convulsions; tremorjaatax
choreoathetosis (observed in animals only); musdeiculations




beta-cyfluthrin - 259 - 07.03.2017
Volume 3 — B.6 Toxicology and metabolism data

B.6.9.6  Proposed treatment: first aid measures, antidotesnedical treatment

Studies evaluated in the original monograph of betayfluthrin by the RMS in October, 1996
(ASB2010-10436):

An effective antidote for cyfluthrin or for othercyano-pyrethroid insecticides is not known. Howev-
er, studies in rats (see section B.5.8.4 Antidaidies) indicate that the central nervous effeats loe
ameliorated by muscle relaxants: tetrazepam praide to suppress toxic signs, delay the onset of
death and increase the tfvalue (Heimann, K.G., 1983, TOX9401941).

Studies submitted with the dossier for the Renewalssessment Report (RAR):

First Aid:

- Remove patient from exposure/terminate exposurernself-protection (e.g. long gloves)

- Thorough skin decontamination with copious amowdter and soap/detergent, as pyrethroids are
not very soluble in plain water
Note: Warm water may increase the subjective sgvefithe irritation/paraesthesia, which is not a
sign of systemic poisoning.

- Flushing of the eyes with lukewarm water for 15 mé@s, apply soothing eyedrops, if needed anes-
thetizing eyedrops

- Induction of vomiting should only be considerea i§ignificant amount has been swallowed (more
than a mouthful), if the ingestion was less thaa baur ago, and if the patient is fully conscious.
Induced vomiting can remove maximum 50 % of thegtgd substance.

- Note: Induction of vomiting is forbidden, if a foutation containing organic solvents has been
ingested!

Treatment:

Gastric lavage should be considered in cases pifis@nt ingestions within the first (2)hour(s); o
ever, the application of activated charcoal andwndsulphate is always advisable in significant in-
gestions.

There is no specific antidote for pyrethroids, &@atment thus can only be symptomatic.

Reports from the USA seem to indicate a positiieatfof vitamin-E-containing oils on the irrita-
tion/paraesthesia, however, there is no real popafis. The skin application of oils or lotionsrnzo
taining vitamin E may be considered. The skinatiiin may be painful and require the application of
analgetics.

Anaesthetic eyedrops may be required in case of@ymmination after flushing.

In cases of severe ingestions cardiac and respjirtoction should be monitored.

In case of convulsions diazepam is the anticonwmtilsh choice. Thus seizure management should
follow standard practice using benzodiazepinesh(witygen and airway protection), if insufficiently
effective followed by phenobarbital infusion asuiggd for status epilepticus.

A suggested regimen would be:

Start with 10 to 30 mg diazepam by intravenousctijp@ according to body weight, for children pro
rata. This dose is to be repeated every 10 to 80tes according to the patient’s response.

Contraindications:

Adrenergic compounds (except for CRP) and high ddsspine. Pyrethroid poisoning should not be
confused with carbamate or organophosphate poigoffisalivation is very strong a single dose of
atropine may be of help: 0.6-1.2 mg for adults2@y/kg body weight for children.

B.6.9.7 Expected effects of poisoning

Studies evaluated in the original monograph of betayfluthrin by the RMS in October, 1996
(ASB2010-10436):

The effects of cyfluthrin poisoning are not knovitowever, one may expect signs similar to those
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described from othax-pyrethroid compounds (see B.5.9.2 Direct obsemnal

Note RMS (2015):Meanwhile new information is available (see Direbservation, Miller, 2014,
ASB2015-928).

Studies submitted with the dossier for the Renewalssessment Report (RAR):

First Aid:
No late effects of pyrethroid poisoning have beesctdbed in the scientific literature. Recovery is
spontaneous and without sequelae.
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Anon.
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Source (where different from company)

Company name, Report No., Date, GLP statughere
rdevant), published or not

Pesticide residues in food - 1987 - @fin
Journal:FAO Plant Production and Protection Pape
Year:1986,

Report No.M-460340-01-1
Edition NumberM-460340-01-1
GLP/GEP: n.a., published
TOX9401964

Verte-
brate
study

Y/N

Data
protection
claimed
Y/N

N

Justification
if data
protection is
claimed

Owner

2000

Pesticide residues - Guidelines for the anagpn of
toxicological working papers for the WHO Core As-
sessment Group of the Joint Meeting on Pesticids-H
dues Geneva, December 2000; Appendix |: Approxi
mate relation of parts per million in the diet tg/ky
bw per day and unit relationships

http://www.who.int/foodsafety/chem/jmpr/guidelines
n/
ASB2013-4646

e

Germany

1996

beta-cyfluthrin (Monograph)
GLP: N, published
ASB2010-10436

LIT

Germany

2002

Beta-Cyfluthrin: Draft Assessment Report, Addendl
1(B.2, B.5, B.7-B.9)
GLP: N, published

ASB2014-9599

LIT
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KCA 5.8 ] 1991 | FCR 1272: Study for acute oral toxicity in rats Y N Beta-
Report No.: 19852 ! T 3034510 ! MO-01-002911 Cyfluthrin
GLP: Yes Published: No Task Force
TOX9401863
BVL-3094315
KCA5.4 Brusick, D. J. 1982 Evaluation of FCR 1272 in the reverse mutation in-| N N Beta-
duction assay with saccharomyces cerevisiae strains Cyfluthrin
S138 and S211 (revised September 1982) Task Force
Report No.: 5.4 /07 ! Bayer R2248 | T 1004269 ! MO-
01-003128
GLP: No Published: No
TOX9401896
BVL-3094340
KCAS.4 Brusick, D. J. 1982 Evaluation of FCR 1272 in the induced mitotic cross-N N Beta-
ing over, reverse mutation and gene conversion assay Cyfluthrin
in saccharomyces cerevisiae strain D7 (revised Sep- Task Force
tember 1982)
Report No.: 5.4 /08 ! Bayer R2249 120998 ! T
8004536 ! MO-01-003126
GLP: No Published: No
TOX9401897
BVL-9034341
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KCA 5.4

Author(s)

Year

1985

Title
Source(where different from company)
Company name, Report No., Date, GLP statughere

FCR 1272: Unscheduled DNA synthesis in rat prim
hepatocytes

Report No.: 701 ! T4023.380 ! MO-01-003009
GLP: Yes Published: No

TOX9401900

BVL-3094339

Verte-
brate
study

Ay

Data
protection
claimed

N

Justification
if data
protection is

Owner

relevant), gublished or not Y/N Y/N claimed

Curren, R. D.

Beta-
Cyfluthrin
Task Force

KCA 5.2

1984

FCR 1272 (Cyfluthrin) & NAK 1654 (Fenfluthrin) -
Untersuchungen zur Kombinationstoxizitat

Report No.: 12572 ! T 0008732
GLP: Open Published: No
Z17076

BVL-3138621

BAY

KCA 5.2

1985

FCR 4545 techn.: Untersuchungen zur akuten oralg
Toxizitat am Huhn (Gallus domesticus)

Report No.: 13689 ! T1019902
GLP: No Published: No
TOX9402234

BVL-1670302

BAY

KCA5.2.1

1980

FCR 1272: Acute toxicity studies
Report No.: 8800 ! MO-01-002988
GLP: No Published: No
TOX9401853

BVL-3094316

Beta-
Cyfluthrin
Task Force
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KCA5.2.2 I 1980 | FCR 1272: Acute toxicity studies Y N Beta-
] Report No.: 8800 | MO-01-002988 Cyfluthrin
GLP: No Published: No Task Force
TOX9401853
BVL-3094318
KCA5.2.4 I 1980 | FCR 1272: Acute toxicity studies Y N Beta-
] Report No.: 8800 | MO-01-002988 Cyfluthrin
GLP: No Published: No Task Force
TOX9401853
BVL-3094328
KCA5.2.5 ] 1980 | FCR 1272: Acute toxicity studies Y N Beta-
I Report No.: 8800 | MO-01-002988 Cyfluthrin
GLP: No Published: No Task Force
TOX9401853
BVL-3094330
KCA5.2.6 ] 1980 | FCR 1272: Acute toxicity studies \'% N Beta-
] Report No.: 8800 | MO-01-002988 Cyfluthrin
GLP: No Published: No Task Force
TOX9401853
BVL-3094333
KCA5.21 B | 1087 | FCR 1272 (c.n. cyfluthrin): Study for acute oral toxiciY N Beta-
ty to rats (formulation acetone and peanut oil) Cyfluthrin
Report No.: 15847 ! MO-01-002713 ! T 1020955 Task Force
GLP: Yes Published: No
TOX9401862
BVL-3094314
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KCA 5.4 Herbold, B. 1980 FCR 1272: Salmonella/microsome test for detection bF N Beta-
point-mutagenic effects Cyfluthrin
Report No.: 9273 | FCR 1272/033 ! MO-01-003025|! Task Force
M-037526-03-1
GLP: No Published: No
TOX9401890
BVL-3904346
KCAS5.4 ] 1980 | FCR 1272: Micronucleus test on mouse to evaluate Y N Beta-
FCR 1272 for mutagenic potential Cyfluthrin
Report No.: 9435 | FCR 1272/047 ! MO-01-002459 Task Force
GLP: No Published: No
TOX9401891
BVL-3094337
KCA 5.4 Herbold, B. 1981 FCR 1272 (Cyfluthrin, Baythroid - active ingredient): N N Beta-
Pol Al test on E. coli to evaluate effects for DNA Cyfluthrin
damage Task Force
Report No.: 10450 ! T 8004220 ! MO-01-002540
GLP: No Published: No
TOX9401893
BVL-3094345
KCA 5.8 Herbold, B. 2002| FCR 1272-Phenoxyethylester: Salmonella/microsomil N Beta-
test-Plate incorporation and preincubation method Cyfluthrin
Report No.: PH-32175! T 2071194 Task Force
GLP: Yes (1) Published: No
TOX2002-1391
BVL-3094347
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KCA5.2.1 ﬁ 1981 | FCR 1272 (Cyfluthrin): Acute oral toxicity to dogs |Y N Beta-
Report No.: T 6010889 ! MO-01-005194 Cyfluthrin
GLP: No Published: No Task Force
TOX9401856
BVL-3094317
KCA5.2.4 ] 1982 | FCR 1272: Eye and skin irritation study on rabbits |Y N Beta-
I Report No.: 233 | MO-01-004694 Cyfluthrin
] GLP: No Published: No Task Force
TOX9401872
BVL-3094328
KCA5.2.5 B | 1052 | FCR 1272: Eye and skin irritation study on rabbits | Y N Beta-
R Report No.: 233 | MO-01-004694 Cyfluthrin
] GLP: No Published: No Task Force
TOX9401872
BVL-3094331
KCA 5.8 B (c002 | FCR 1272-Phenoxyethylester: Study for acute oral [t¥x- N Beta-
icity in rats Cyfluthrin
Report No.: PH-32041 ! T9071399 Task Force
GLP: Yes Published: No
TOX2002-1390
BVL-3094335
KCA5.4 Nagane, M.; |1982 | FCR 1272: Mutagenicity test on bacterial system |N N Beta-
Hatanaka, J.; Report No.: 213 ! JAP213 ! MO-01-004657 Cyfluthrin
lyatomi, A. GLP: No Published: No Task Force
TOX9401894
BVL-3094342
KCA5.2.3 B 193/ | Acute inhalation study of FCR 1272 on rats Y N Beta-
. Report No.: 269 | MO-01-004697 Cyfluthrin
GLP: No Published: No Task Force
TOX9401866
BVL-3094327
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KCA 5.4

Author(s)

Ohta, T.; Mori-
ya, M.

Year

1982

Title
Source(where different from company)
Company name, Report No., Date, GLP statughere

FCR 1272: Microbial mutagenicity study
Report No.: 5.4 /06 ! MO-01-004654
GLP: No Published: No

TOX9401895

BVL-3094343

Verte-
brate
study

N

protection

Data

claimed

N

Justification
if data
protection is

Owner

relevant), gublished or not Y/N Y/N claimed

Beta-
Cyfluthrin
Task Force

KCA 5.8

1988

FCR 1272 (c.n. cyfluthrin, proposed): Study for sen
ry irritant potential in the mouse (RD50 determina-
tion)

Report No.: 16713 ! T 5027583 ! MO-01-002830
GLP: No Published: No

TOX9401869

BVL-3094322

Beta-
Cyfluthrin
Task Force

KCA 5.8

1988

FCR 1272 (suggested common name: cyfluthrin):
Study of the blood gases in rats

Report No.: 16763 ! T 3027653 ! MO-01-002832
GLP: No Published: No

TOX9401870

BVL-3094323

Beta-
Cyfluthrin
Task Force

KCA 5.8

1988

FCR 1272 (c.n.: Cyfluthrin): Untersuchungen zur
Konzentrationsabhangigkeit der Kérpertemperatur
(Hypothermie) an der Ratte (Exposition: 1 x 6 Stun
den)

Report No.: 17209 ! T 9030060
GLP: No Published: No
714816

BVL-3138481

BVL-3094320 (engl. version)

BAY
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KCA 5.8 I 1987 | FCR 1272 (generic name: cyfluthrin): Studies of acuté N Beta-
inhalation toxicity in the mouse, in accordance with Cyfluthrin
OECD guideline No. 403 Task Force
Report No.: 17765 ! T 2030559 ! MO-01-002901
GLP: Yes Published: No
TOX9401871
BVL-3094324
KCA 5.8 I 1995 | FCR 1272 (c.n. Cyfluthrin): Study on the RD50- | Y N Beta-
determination in rats Cyfluthrin
Report No.: 24249 ! T 0059097 ! MO-01-003869 Task Force
GLP: Open (1) Yes (4) Published: No
TOX9552072
BVL-3094321
KCA5.2.3 ] 1982 | FCR 1272: Study for acute inhalation toxicology (ef- Y N Beta-
] fect of formulating agent on inhalation) Cyfluthrin
Report No.: 10965 ! MO-00-013967 Task Force
GLP: No Published: No
TOX9401864
BVL-3094319
KCA 5.2 I 1985 | Acute oral toxicity (L) study with FCR 1272 (c.n. | Y N BAY
Cyfluthrin) vehicle: PEG 400 in the hen
Report No.: 3622 1 053638 ! T8021014 ! MO-01-
003109
GLP: Yes, Published: No
BVL-1753704
TOX9401861
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KCA 5.2

Author(s)

Year

1985

Title
Source(where different from company)
Company name, Report No., Date, GLP statughere

Verte-
brate
study

Acute oral toxicity (LBg) study with FCR 1272 (c.n. | Y

Cyfluthrin) vehicle: cremophor (R) EL 2 % in distilled
water in the hen

Report No.: R 3621 1053640 ! T 7021013 ! MO-01+
003110

GLP: Yes, Published: No
BVL-1753703
TOX9401860

protection

Data

claimed

N

Justification
if data
protection is

Owner

relevant), gublished or not Y/N Y/N claimed

BAY

KCA 5.4

Sasaki, Y. F. X.

KCA5.2.6

1984

Cyfluthrin: In vitro cytogenetics test N

Report No.: MO-01-004656
GLP: Yes Published: No
TOX9401901
BVL-3094344

Beta-
Cyfluthrin
Task Force

1994

4

FCR 1272 - Study for skin-sensitising effects in guin
ea pigs (Magnusson-Kligman Maximisation Test)

Report No0.:23060 ! T 4055473
ASB2007-2854
BVL-3094332

Beta-
Cyfluthrin
Task Force
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KCA 5.5

Author(s)

Year

2000

Title
Source(where different from company)
Company name, Report No., Date, GLP statughere

Supplemental submission to Bayer report no. 1077
—incl. Technical grade Cyfluthrin: A combined chro
ic toxicity/oncogenicity testing study in the rat - Re-
port No.:107769-1 ! 8384! 107769

GLP: Yes Published: No

TOX2001-1766

BVL-1848373 (1 of 9; incl. Supplemental Report)
BVL-1848374 (2 of 9)

BVL-1745471 (3 of 9)

BVL-1847618 (4 of 8)

BVL-1848375 (5 of 9)

BVL-1847581 (6 of 9)

BVL-1847582 (7 of 9)

BVL-1847568 (8 of 9)

BVL-1847569 (9 of 9)

69
n -

Verte-
brate
study

Data
protection
claimed

N

Justification
if data
protection is

Owner

relevant), gublished or not Y/N Y/N claimed
I
I
i

BAY

KCA5.7.1

Wolansky, M.

J.; Gennings,

C.; Crofton, K.
M.

2005

Relative potencies for acute effects of Pyrethroids ¢
motor function in rats

Page: 271-277

TOXICOLOGICAL SCIENCES vol.89, 1 271-277
ASB2013-7265

BVL-3094356

bnJ

LIT
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KCA 5.4 Yang, L. 1985| FCR 1272: CHO/HGPRT mutation assay in the presN N beta-
ence and absence of exogenous metabolic activation Cyfluthrin

Report No.:694 ! T 4023.332 ! MO-01-003008 ! M- Task Force
039037-01-1

GLP: No Published: No
TOX9401899
BVL-3094338
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KCA5.1.1/01

single oral administration in polyethylene glycol 400

Cremthor EL/ water as formulation vehicle

Bayer CropScience,

Report No.: PH 10715,

Edition NumberM-038869-01-1
Date: 1982-03-10

GLP/GEP: no, unpublished
RIP9400865

or

relevant), published or not Y/N Y/N claimed
KCA 5.1/04 ﬁ 1982 | Comparitive study of rats on absorption of FCR aftgry N Bayer
I

CropSciencs

p

1982

Comparative study of rats on absorption of FCR 12
after single oral administration in polyethylene glyca

400 or Cremthor EL/water as formulation vehicle

Bayer CropScience,

Report No.: 10715,

Edition NumberM-037401-01-1
EPA MRID No.: 00131517
Date: 1982-03-10

GLP/GEP: no, unpublished
RIP9400865

Bayer
CropSciencs
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relevant), published or not Y/N Y/N claimed
KCA 5.1.1/02 ﬁ 1983 | [U-C] cyfluthrin ([U4C] ) FCR 1272; fluoroben- |Y N Bayer
]

KCA 5.1.1/03

zene label) : Biokinetic part of the general metabolis
studies in the rat

Bayer CropScience,

Report No.: PH 11872 (F),
Edition NumberM-038565-01-1
Date: 1983-06-09

GLP/GEP: no, unpublished
...also filed: KCA 5.1.2 /02
...also filed: KCA 6.2 /01

...also filed: KCA 6.4 /03
RIP9400867

m

CropSciencs

p

1983

Fluorophenyl-utC cyfluthrin (FCR 1272) biokinetic

studi on rats

Bayer CropScience,

Report No.: PH 11575(F),
Edition NumberM-136572-01-2
Date: 1983-02-18

GLP/GEP: no, unpublished
...also filed: KCA 6.2 /02

...also filed: KCA 6.4 /04

RIP9400866

Bayer
CropSciencs
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ber Company name, Report No., Date, GLP statugnere study claimed protection is

KCA 5.1.1/05

UL-*C>cyfluthrin: metabolism part of the general m
tabolism studies in the rat

Bayer CropScience,

Report No.: PF-2059,

Edition NumberM-034022-01-1
Date: 1983-09-14

GLP/GEP: no, unpublished
...also filed: KCA 5.1.2 /03
...also filed: KCA 6.2 /03

...also filed: KCA 6.4 /05
RIP9400868

P-

relevant), published or not Y/N Y/N claimed
KCA5.1.1/04 ﬁ 1983 | <fluorobenzene-UKC>FCR1272; <fluorobenzene- |Y N Bayer

CropSciencs

p

1982

Biotransformation of [f-phenyl-UC] cyfluthrin;
characterisation and preliminary identification of the
metabolites

Bayer CropScience,

Report No.: PF 1632,

Edition NumberM-136574-01-2
Date: 1982-01-21

GLP/GEP: no, unpublished
...also filed: KCA 5.1.2 /05
...also filed: KCA 6.2 /04

...also filed: KCA 6.4 /06
RIP9400862

Bayer
CropSciencs
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KCA 5.1.1/08

Bayer CropScience,

Report No.: MR86043,
Edition NumberiM-052654-01-1
Date: 1983-09-27
GLP/GEP: yes, unpublished
...also filed: KCA 4.1.2 /56
...also filed: KCA 4.2 /11
...also filed: KCA 5.1 /05
...also filed: KCA 6.2.3 /01
...also filed: KCA 6.4.2 /02
RIP9400870

relevant), published or not Y/N Y/N claimed
KCA 5.1.1/06 ﬁ 1983 | Metabolism of Baythtroid in a dairy cow Y N Bayer
] *

CropSciencs

p

1987

Biotransformation of Cyfluthrin in the chicken after

oral adminstration of a hiih dose

Bayer CropScience,

Report No.: 15849,

Edition NumberiM-038063-01-1
Date: 1987-06-24

GLP/GEP: no, unpublished
...also filed: KCA 4.2 /13

...also filed: KCA 6.4.1 /02
TOX9401851

Bayer
CropSciencs
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KCA5.1.1/09 2013 | Beta-cyfluthrin: Absorption, distribution, excretion ofY Y bridging from BCS-Irvita
[fluorophenyl-UL+‘C] beta-cyfluthrin in male rats after old cyfluthrin
single oral administration at one dose level data to beta-
_ cyfluthrin
BCS-Irvita,
Report No.: D59956,
Edition NumberM-481053-01-1
Date: 2013-03-06
GLP/GEP: yes, unpublished
BVL-2632937, BVL-2632937, ASB2014-7716
KCA5.1.1/10 _ 2014 | Beta-cyfluthrin: Absorption, distribution, excretion ajnd Y Bridging exper- | BCS-Irvita

metabolism of fluorophenyl-UL4C] beta-cyfluthrin,
formulated in PEG400, in male rats after single oral
administration at one dose level

BCS-Irvita,

Report No.: D69261,

Edition NumberiM-481060-01-1

Date: 2014-03-18

GLP/GEP: yes, unpublished

BVL-2632938, BVL-2632938, ASB2014-7717

iment from the
existing cyfluth-
rin rat ADME
study to beta-
cyfluthrin
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relevant), published or not Y/N Y/N claimed

studies in the rat

Bayer CropScience,

Report No.: PH 11872 (F),
Edition NumberM-038565-01-1
Date: 1983-06-09

GLP/GEP: no, unpublished
...also filed: KCA 5.1.1 /02
...also filed: KCA 6.2 /01

...also filed: KCA 6.4 /03

RIP9400867

KCA5.1.1/11 2013 | Beta-cyfluthrin: Absorption, distribution, excretion and Y to address secon@®CS-Irvita
metabolism of [cyclopropane#f€] beta-cyfluthrin in radiolabel
male and female rats after single oral administration at
two dose levels
BCS-Irvita,
Report No.: D59945,
Edition NumberM-481047-01-1
Date: 2013-11-26
GLP/GEP: yes, unpublished
BVL-2632939, BVL-2632939, ASB2014-7718
KCA5.1.2/02 | |1983 | [U-T“C] cyfluthrin ([U#“C]) FCR 1272; fluoroben- |Y N Bayer
_ zene label) : Biokinetic part of the general metaboligm CropSciencq
I
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KCA 5.1.2 /04

UL-*C>cyfluthrin: metabolism part of the general m
tabolism studies in the rat

Bayer CropScience,

Report No.: PF-2059,

Edition NumberM-034022-01-1
Date: 1983-09-14

GLP/GEP: no, unpublished
...also filed: KCA 5.1.1 /04
...also filed: KCA 6.2 /03

...also filed: KCA 6.4 /05
RIP9400868

P-

relevant), published or not Y/N Y/N claimed
KCA 5.1.2 /03 ﬁ 1983 | <fluorobenzene-UKC>FCR1272; <fluorobenzene- |Y N Bayer

CropSciencs

p

1981

Thiocyanate excretion in rats urine after intraperitot
administration of FCR 1272 and Decamethrin in corn
parable doses and after exposure to defined FCR 1
concentrations in the inhalation air

Bayer CropScience,

Report No.: 10130,

Edition NumberM-037234-01-1
EPA MRID No.: 00131516
Date: 1981-08-17

GLP/GEP: no, unpublished
...also filed: KCA 6.2 /05

...also filed: KCA 6.4 /07

&al
n_
72

RIP9400855

Bayer
CropSciencs
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KCA 5.1.2 /05

KCA 5.1.2 /06

1982

Biotransformation of [f-phenyl-UEC] cyfluthrin;
characterisation and preliminary identification of the
metabolites

Bayer CropScience,

Report No.: PF 1632,

Edition NumberM-136574-01-2
Date: 1982-01-21

GLP/GEP: no, unpublished
...also filed: KCA 5.1.1 /05
...also filed: KCA 6.2 /04

...also filed: KCA 6.4 /06
RIP9400862

Bayer
CropScienc

2014

Beta-Cyfluthrin: Comparative in-vitro metabolism of
[fluoro-phenyl-UL-14 C] - Beta-cyfluthrin in rat and
human liver microsomes

BCS-Irvita,

Report No.M-482993-01-1
Edition NumberM-482993-01-1
Date: 2014-01-14

GLP/GEP: yes, unpublished
...also filed: KCA 6.2 /07

BVL-2632940, BVL-2632940, ASB2014-7719

new data re-

guirement under
Reg. 1107/2009;
data not submit-
ted on EU Level

BCS-Irvita
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KCA 5.2.1/02

KCA 5.2.1/03

rats iformulation in Poliethilene Glycol E 400)

Bayer CropScience,

Report No.: 16182,

Edition NumberM-065818-01-1
EPA MRID No.: 41244102
Date: 1987-11-05

GLP/GEP: yes, unpublished
TOX9550258

relevant), published or not Y/N Y/N claimed
KCA5.2.1/01 ﬁ 1987 | FCR 4545 technical - Study of the acute oral toxicityYo N Bayer

CropSciencs

p

1987

FCR 4545 technical - Study of the acute oral toxicit

rats iformulation in Xilenei

Bayer CropScience,

Report No.: 16176,

Edition NumberM-137062-01-1
EPA MRID No.: 41244101
Date: 1987-11-04

GLP/GEP: yes, unpublished
TOX9550255

yYto

Bayer
CropSciencs

1987

FCR 4545 technical - Study of the acute oral toxicit

rats iformulation in Acetone/Peanut Oil)

Bayer CropScience,

Report No.: 16181,

Edition NumberM-065814-01-1
EPA MRID No.: 41244104
Date: 1987-11-05

GLP/GEP: yes, unpublished

yYto

TOX9550257

Bayer
CropSciencs
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mice iformulation in ﬁoliethilene glycol E 400)

Bayer CropScience,

Report No.: 16177,

Edition NumberM-065392-01-1
EPA MRID No.: 41244103
Date: 1987-11-04

GLP/GEP: yes, unpublished
TOX9550256

relevant), published or not Y/N Y/N claimed
KCA 5.2.1/06 ﬁ 1987 | FCR 4545 technical. - Study of the acute oral toxiciiyto N Bayer

CropSciencs

p

rats

Bayer CropScience,

Report No.: 14800,

Edition NumberM-042141-01-1
EPA MRID No.: 41190203
Date: 1986-07-07

GLP/GEP: no, unpublished
TOX9401930

KCA 5.2.1/08 _ 1987 | FCR 1261 - Study for acute oral toxicity to rats Y N Bayer
* CropSciencé
Bayer CropScience,
Report No.: 15419,
Edition NumberM-042268-01-1
Date: 1987-01-14
GLP/GEP: no, unpublished
TOX9401933
KCA5.2.1/09 |INEEE |1986 | FCR 3191 = THS 2997 - Study for acute oral toxicify¥in N Bayer

CropScience
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ber Company name, Report No., Date, GLP statugnere study claimed protection is

to rats

Bayer CropScience,

Report No.: 15532,

Edition NumberM-037961-01-1
Date: 1987-02-06

GLP/GEP: no, unpublished
TOX9401934

relevant), published or not Y/N Y/N claimed
KCA 5.2.1/10 ﬁ 1987 | FCR 3145 = RAD 69/86 - Study for acute oral toxicjty N Bayer

CropSciencs

p

Bayer CropScience,

Report No.: 15239,

Edition NumberM-042156-01-1
Date: 1986-10-28

GLP/GEP: no, unpublished

TOX9401931

KCA5.2.1/11 _ 1986 | FCR 2947 = THS 3010 - Study for acute oral toxicifyvto N Bayer
rats CropScience
|
Bayer CropScience,
Report No.: 14799,
Edition NumberM-042131-01-1
Date: 1986-07-07
GLP/GEP: no, unpublished
TOX9401929
KCA5.2.1/12 | |1986 | FCR 2728 = THS 3028 - Study for acute toxicity to fats N Bayer

CropScience
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Bayer CropScience,

Report No.: 15241,

Edition NumberiM-042161-01-1
Date: 1986-10-28

GLP/GEP: no, unpublished
TOX9401932

relevant), published or not Y/N Y/N claimed
KCA5.2.1/13 ﬁ 1986 | FCR 2978 = THS 3062 - Study for acute toxicity to frats N Bayer
|

CropSciencs

p

KCA5.2.1/14

KCA5.2.1/15

1996

Cyfluthrin: Concentration of the parent compound i
blood plasma, brain and omental fat of rats following
administration with the feed or by oral administratio

Bayer CropScience,

Report No.: MR-625/95,

Edition NumberM-044715-01-1

Date: 1996-03-15

GLP/GEP: yes, unpublished

...also filed: KCA 4.1.2 /79

BVL-2632915, BVL-2632915, TOX2001-1768

ny

I

Bayer

CropScience

1983

Tests to determine antidote effect against FCR 127

toxiciti in rats

Bayer CropScience,

Report No.: 11854,

Edition NumberM-037789-01-1
EPA MRID No.: 00131515
Date: 1983-06-01

GLP/GEP: no, unpublished

X

TOX9401941

Bayer

CropScience
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relevant), published or not Y/N Y/N claimed

KCA5.2.1/16

KCA5.2.2/01

KCA 5.2.2/02

2005

Beta-Cyfluthrin (FCR 4545) - Acute toxicity in the rg
after oral administration

BCS-Irvita,

Report No.: AT02686,

Edition NumberM-263158-01-1

Date: 2005-12-08

GLP/GEP: yes, unpublished

BVL-2632941, BVL-2632941, ASB2014-7720

WY

specifically re-
quired by Brazil

BCS-Irvita

1987

FCR 4545 technical - Study of the acute dermal toX

to rats iformulation in Eoliethylene glycol E 400)

Bayer CropScience,

Report No.: 16179,

Edition NumberM-065404-01-1

EPA MRID No.: 41244105, 41244106
Date: 1987-11-04

GLP/GEP: yes, unpublished
TOX9550259

ity

Bayer
CropScience

1987

FCR 4545 technical - Study of the acute dermal toX

to rats iformulation with Xilene)

Bayer CropScience,

Report No.: 16184,

Edition NumberM-065822-01-1
Date: 1987-11-05

GLP/GEP: yes, unpublished
TOX9550260

ity

Bayer
CropScience
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KCA5.2.2/04

KCA 5.2.3/01

KCA 5.2.3/02

2005

Beta-Cyfluthrin (FCR 4545) - Acute toxicity in the rg

after dermal aﬁﬁlication

BCS-Irvita,

Report No.: AT02656,

Edition NumberM-263229-01-1

Date: 2005-11-28

GLP/GEP: yes, unpublished

BVL-2632942, BVL-2632942, ASB2014-7721

WY

specifically re-
quired by Brazil

BCS-Irvita

1985

FCR 4545 itechn.i - StUdi for acute inhalation toxiq

Bayer CropScience,

Report No.: 13751,

Edition NumberM-064938-01-1
Date: 1985-08-20

GLP/GEP: no, unpublished
TOX9550261

1%

Bayer
CropScience

1988

FCR 4545 (c.n. cyfluthrin K+L, proposed) - Studies

acute inhalation toxicity to the rat to OECD guideling

no. 403
I
Bayer CropScience,

Report No.: 16911,

Edition NumberM-066878-01-1
EPA MRID No.: 41205701
Date: 1988-07-18

GLP/GEP: yes, unpublished
TOX9550264

for

Bayer
CropSciencd
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KCA 5.2.4/01

and brain of rats after inhalation exposure or oral ag

ministration - Analitical ﬁart of study T7058167

Bayer CropScience,

Report No.: MR-365/95,

Edition NumberM-044833-01-1

Date: 1996-01-30

GLP/GEP: yes, unpublished

...also filed: KCA 4.1.2 /78

BVL-2632914, BVL-2632914, TOX2001-1767

relevant), published or not Y/N Y/N claimed
KCA 5.2.3/03 ﬁ 1996 | Determination of Cyfluthrin (FCR 1272) in serum, faty N Bayer

CropSciencs

p

1985

FCR 4545 (techn.) - Study for irritant/corrosive effe

on skin and eie irabbiti

Bayer CropScience,

Report No.: 13707,

Edition NumberM-064879-01-1
EPA MRID No.: 41205702
Date: 1985-08-09

GLP/GEP: no, unpublished
...also filed: KCA 5.2.5/01

TOX9550265

Bayer

CropScience
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KCA5.2.4/03

KCA 5.2.4 /05

sensory irritant potential in the rat (RD50 determina

tioni

Bayer CropScience,

Report No.: 16762,

Edition NumberM-066856-01-1
EPA MRID No.: 41205707
Date: 1988-05-31

GLP/GEP: no, unpublished
TOX9550263

relevant), published or not Y/N Y/N claimed
KCA 5.2.4 /02 ﬁ 1988 | FCR 4545 (c.n. Cyfluthrin K+L. proposed) - Study fp¥ N Bayer

CropSciencs

p

1988

FCR 4545 (c.n. Cyfluthrin K&L, proposed)- Study fq
sensory irritant potential in the mouse (RD50 detern

nationi

Bayer CropScience,

Report No.: 16694,

Edition NumberM-137092-01-1
EPA MRID No.: 41205706
Date: 1988-05-09

GLP/GEP: no, unpublished
TOX9550262

Y
8

Bayer

CropScience

2005

Beta-Cyfluthrin (FCR 4545) - Acute skin irrita-
tion/corrosion on rabbits

BCS-Irvita,

Report No.: AT02655,

Edition NumberM-263238-01-1
Date: 2005-11-25

GLP/GEP: yes, unpublished

BVL-2632944, BVL-2632944, ASB2014-7723

specifically re-
quired by Brazil

BCS-Irvita
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KCA5.2.5/01

KCA 5.2.5/02

KCA 5.2.6 /03

1985

FCR 4545 (techn.) - Study for irritant/corrosive effe

on skin and eie irabbiti

Bayer CropScience,

Report No.: 13707,

Edition NumberM-064879-01-1
EPA MRID No.: 41205702
Date: 1985-08-09

GLP/GEP: no, unpublished
...also filed: KCA 5.2.4 /01
TOX9550265

Bayer
CropSciencs

2005

Beta-cyfluthrin (FCR 4545) - Acute eye irritation on
rabbits

BCS-Irvita,

Report No.: AT02657,

Edition NumberM-263232-01-1

Date: 2005-11-25

GLP/GEP: yes, unpublished

BVL-2632945, BVL-2632945, ASB2014-7724

specifically re-
quired by Brazil

BCS-Irvita

2005

Beta-cyfluthrin (FCR 4545) (Project: beta-cyfluthrir]
technical) - Study for the skin sensitisation effect in

iuinea ﬁiﬁs iBuehIer Patch Testi

BCS-Irvita,

Report No.: AT02683,

Edition NumberM-263247-01-1
Date: 2005-11-30

GLP/GEP: yes, unpublished

BVL-2632946, BVL-2632946, ASB2014-7725

specifically re-
quired by Brazil

BCS-Irvita
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reference num-
ber

KCA5.3/01

Author(s)

El-Elaimy, I.

KCA5.3.1/01

Year

1986

Title

Sourcewhere different from company)

Company name, Report No., Date, GLP statughere
relevant), published or not

Biochemical disturbance in liver function and whol
blood ache. Due to repeated dermal application of H
throid to rat
Publisher:Faculty of Science,
Location:El-Monoufia University, Egypt,
Journal:Proc. Zool. Soc. A. R. Egypt.,
Volume:10,

Pages:51-60,

Year:1986,

Report No.: MO-01-006170,
Edition NumberM-048653-01-1
GLP/GEP: n.a., published
TOX9401884

Verte-
brate
study

Y/N

ay-

Data
protection
claimed
Y/N

N

Justification
if data
protection is
claimed

Owner

LIT

1988

FCR 4545 techn. - Subacute study of oral toxicity tq
rats
|
Bayer CropScience,

Report No.: 16384,

Edition NumberM-064606-01-1
EPA MRID No.: 41244117
Date: 1988-01-27
GLP/GEP: yes, unpublished

TOX9550271

Bayer
CropSciencs
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KCA 5.3.2/01

throid in rats
|
Bayer CropScience,

Report No.: 107437,

Edition NumberM-041225-01-1
EPA MRID No.: 44066001

Date: 1996-06-06

GLP/GEP: yes, unpublished
TOX2001-1769

relevant), published or not Y/N Y/N claimed
KCA 5.3.1/02 ﬁ 1996 | 21-day dermal toxicity study with technical grade Bay- N Bayer
]

CropSciencs

KCA 5.3.2/02

1988

FCR 4545 - Subchronic toxicological study on rats
administration with feed for 13 weeks)

Bayer CropScience,

Report No.: 16807,

Edition NumberM-137143-02-1
Date: 1988-06-21

...Amended: 1994-06-21
GLP/GEP: yes, unpublished
TOX9550272

Bayer
CropSciencs

1987

FCR 4545 - Study of subchronic oral toxicity to dog

ilB—vveek feedini studii

Bayer CropScience,

Report No.: 16180,

Edition NumberM-065806-01-1
Date: 1987-11-04

GLP/GEP: yes, unpublished

SY

TOX9550274

Bayer
CropSciencs
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relevant), published or not Y/N Y/N claimed
KCA 5.3.2 /03 ﬁ 1983 ny N Bayer

KCA 5.3.2 /04

Three-month subacute toxicity study of FCR 1272 i

rats
|
|

Bayer CropScience,

Report No.: JAP264,

Edition NumberM-044018-01-1

Date: 1983-07-31

GLP/GEP: no, unpublished
TOX9401881

CropSciencs

p

1984

FCR 1272 (common name: Cyfluthrin, the active in
dient of Baythroid) - Study of the subchronic inhalat

toxiciti in accordance with OECD guideline no. 413

Bayer CropScience,

Report No.: 12436,

Edition NumberM-037526-03-1
EPA MRID No.: 40082901
Date: 1984-02-01

...Amended: 1987-07-30
GLP/GEP: yes, unpublished
...also filed: KCA 5.3.3/04
TOX9401887

on

e-

Bayer
CropSciencs
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KCA 5.3.3/01 ﬁ 1988 | FCR 4545 (common name: Cyfluthrin K+L, suggested) N Bayer
- Study of the range-finding subacute inhalation toxigity CropScience

to rats in accordance with OECD guideline no. 403

Bayer CropScience,

Report No.: 16593,

Edition NumberM-066752-01-1
EPA MRID No.: 41205708
Date: 1988-04-07

GLP/GEP: no, unpublished

TOX9550275
KCA5.3.3/02 | 1989 | FCR 4545 (c.n.: Betacyfluthrin, proposed) - Subacyté N Bayer
inhalation toxicity study in the rat according to OECD CropScience

ﬁuideline no. 412

Bayer CropScience,

Report No.: 18146,

Edition NumberM-137029-01-1
Date: 1989-06-28

GLP/GEP: yes, unpublished
TOX9550276

1980 | FCR 1272 - Subacute dermal toxicity study on rabi

KCA 5.3.3/03

[\ N Bayer
CropScience

Bayer CropScience,

Report No.: 8928,

Edition NumberM-039003-01-1
EPA MRID No.: 00131527
Date: 1980-02-05

GLP/GEP: no, unpublished
TOX9401883
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relevant), published or not Y/N Y/N claimed
KCA 5.3.3/04 ﬁ 1984 | FCR 1272 (common name: Cyfluthrin, the active in N Bayer

KCA 5.3.3/05

dient of Baythroid) - Study of the subchronic inhalat

toxiciti in accordance with OECD guideline no. 413

Bayer CropScience,

Report No.: 12436,

Edition NumberM-037526-03-1
EPA MRID No.: 40082901
Date: 1984-02-01

...Amended: 1987-07-30
GLP/GEP: yes, unpublished
...also filed: KCA 5.3.2 /04
TOX9401887

pye-

on

CropSciencs

p

1989

FCR 1272 (common name: cyfluthrin, suggested) -

week studi of the subacute inhalation toxicity to rat

Bayer CropScience,

Report No.: 18565,

Edition NumberM-039780-01-1
EPA MRID No.: 41842601
Date: 1989-11-28

GLP/GEP: yes, unpublished

A

TOX9401886

Bayer
CropSciencs




beta-cyfluthrin -294 - 07.03.2017
Volume 3 — B.6 Toxicology and metabolism data
Annex point / Author(s) Year |Title Verte- Data Justification Owner
reference num- Source (where different from company) brate protection if data
ber Company name, Report No., Date, GLP statugnere study claimed protection is
relevant), published or not Y/N Y/N claimed
KCA 5.4 /01 Herbold, B. 1986| FCR 4545 - Salmon#liafosome test for point- N N Bayer
mutagenig effect CropScienc
Bayer AG, Wuppertal, Germany
Bayer CropScience,
Report No.: 14187,
Edition NumberM-065033-01-1
EPA MRID No.: 41244110
Date: 1986-01-07
GLP/GEP: yes, unpublished
TOX9550277
KCA 5.4 /02 Cifone, M. A. 1987| Mutagenicity test B&R 4545 technical in the rat pri-N N Bayer

mary hepatocyte unscheduled DNA synthesis assay
Hazleton Laboratories America, Inc., Kensington, MIA
USA

Bayer CropScience,

Report No.: R4184,

Edition NumberM-068738-01-1
EPA MRID No.: 41205704
Date: 1987-09-08

GLP/GEP: yes, unpublished
...also filed: KCA 5.4.1 /03
TOX9550278

CropScienc
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KCA 5.4 /04

for clastoienic effects

Bayer CropScience,

Report No.: 16557,

Edition NumberM-137089-01-1
EPA MRID No.: 41244111
Date: 1988-03-24

GLP/GEP: yes, unpublished
TOX9550279

relevant), published or not Y/N Y/N claimed
KCA 5.4 /03 ﬁ 1988 | FCR 4545 - Micronucleus test on the mouse to evallate N Bayer

CropSciencs

p

2013

Regulatory toxicology - Position paper - Cyfluthrin -

BES'’s position on the genotoxicity potential of cyfluth-

rn
|
Bayer CropScience,

Report No.M-455435-01-1

Edition NumberM-455435-01-1

Date: 2013-05-31

GLP/GEP: n.a., unpublished

BVL-2632951, BVL-2632951, ASB2014-7879

Y

Not submitted or
EU level for
plant protecton
products

BCS-Irvita

KCA 5.4.1/02

Lehn, H.

1988

FCR 4545 (C.N. cyfluthrine K+L (proposed)) - Mu
genicity study for the detection of induced forward n
tations in the CHO-HGPRT assay in vitro
Bayer AG, Wuppertal, Germany
Bayer CropScience,

Report No.: 16835,

Edition NumberM-066869-01-1
EPA MRID No.: 41244112
Date: 1988-06-27

GLP/GEP: yes, unpublished
TOX9550280

aN
u-

Bayer
CropSciencs




beta-cyfluthrin

- 296 -

Volume 3 — B.6 Toxicology and metabolism data

07.03.2017

Annex point /
reference num-
ber

KCA5.4.1/03

Author(s)

Cifone, M. A.

Year

1987

Title

Sourcewhere different from company)

Company name, Report No., Date, GLP statughere
relevant), published or not

Mutagenicity test FCR 4545 technical in the rat pr
mary hepatocyte unscheduled DNA synthesis assay
Hazleton Laboratories America, Inc., Kensington, M
USA
Bayer CropScience,

Report No.: R4184,

Edition NumberM-068738-01-1
EPA MRID No.: 41205704
Date: 1987-09-08

GLP/GEP: yes, unpublished
...also filed: KCA 5.4 /02
TOX9550278

A

pa

Verte-
brate
study

Y/N

Data
protection
claimed
Y/N

N

Justification
if data
protection is
claimed

Owner

Bayer
CropScienc

KCA 5.4.1/04

Herbold, B.

2008

Beta-cyfluthrin [peot: FCR 4545 (AE 1430672)] -
Salmonella/microsome test - Plate incorporation an
preincubation method
Bayer HealthCare AG, Wuppertal, Germany
BCS-Irvita,

Report No.: AT04856,

Edition NumberM-308394-01-1
Date: 2008-09-22

GLP/GEP: yes, unpublished

BVL-2632948, BVL-2632948, ASB2014-7875

new data re-
quirement

BCS-Irvita
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relevant), published or not Y/N Y/N claimed
KCA 5.5/02 ﬁ 1997 | Technical grade Cyfluthrin (FCR 1272) - A chronic|Y N Bayer

KCA 5.5 /04

toxiciti feedinﬁ StUdi in the beaile dog

Bayer CropScience,

Report No.: BC8365,

Edition NumberM-044511-02-1
EPA MRID No.: 45189201
Date: 1997-11-10

...Amended: 2000-07-20
GLP/GEP: yes, unpublished
TOX9800225

CropSciencs

p

1997

Technical grade Cyfluthrin - A combined chronic td

iciti/onCOﬂeniciti testinﬁ studi in the rat

Bayer CropScience,

Report No.: BC8384,

Edition NumberM-044524-02-1
EPA MRID No.: 44459301
Date: 1997-12-12

...Amended: 2000-07-19
GLP/GEP: yes, unpublished

TOX9850068

X¢

Bayer

CropScience
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KCA 5.6.1/02

KCA 5.6.1/03

KCA 5.6.2/01

1996

A two-generation reproduction study in rats using td

nical irade Ciﬂuthrin administered via the diet

Bayer CropScience,

Report No.: BC7910,

Edition NumberM-032017-01-1
EPA MRID No.: 44371401
Date: 1996-03-08

GLP/GEP: yes, unpublished
TOX2001-1771

bOYh-

Bayer
CropSciencs

1997

A supplementary two-generation dietary reproducti

StUdi in rats usini technical irade Cyfluthrin

Bayer CropScience,

Report No.: BC8077,

Edition NumberM-032020-01-1
EPA MRID No.: 44371402
Date: 1997-01-30

GLP/GEP: yes, unpublished
TOX2001-1772

il

Bayer
CropSciencs

1982

FCR 1272 - Evaluation for embryotoxic and teratog

effects on oralli dosed rats

Bayer CropScience,

Report No.: 10562,

Edition NumberM-037361-01-1
EPA MRID No.: 00131533
Date: 1982-01-20

GLP/GEP: no, unpublished

TOX9401908

eviic

Bayer
CropSciencs




beta-cyfluthrin -299 - 07.03.2017
Volume 3 — B.6 Toxicology and metabolism data
Annex point / Author(s) Year |Title Verte- Data Justification Owner
reference num- Source (where different from company) brate protection if data
ber Company name, Report No., Date, GLP statugnere study claimed protection is
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KCA 5.6.2 /02

KCA 5.6.2 /03

1983

Embryotoxicity (including teratogenicity) study with
FCR 1272 in the rat

I

Bayer CropScience,

Report No.: R2774,

Edition NumberM-039488-01-1

EPA MRID No.: 00157794, 00157883
Date: 1983-12-14

GLP/GEP: yes, unpublished
TOX9401909

Bayer
CropSciencs

1996

A developmental toxicity study with FCR 4545 techt

nical in the Wistar rat

Bayer CropScience,

Report No.: BC7989,

Edition NumberM-136592-01-1
EPA MRID No.: 44116501
Date: 1996-09-04

GLP/GEP: yes, unpublished
TOX2001-1773

Bayer
CropScience




beta-cyfluthrin - 300 - 07.03.2017
Volume 3 — B.6 Toxicology and metabolism data

Annex point / Author(s) Year |Title Verte- Data Justification Owner
reference num- Source (where different from company) brate protection if data
ber Company name, Report No., Date, GLP statugnere study claimed protection is
relevant), published or not Y/N Y/N claimed
KCA 5.6.2 /04 ﬁ 1988 | FCR 1272 (Cyfluthrin) - Study for embryotoxic effe¢t¥ N Bayer
] on rats after inhalation CropSciencg

Bayer CropScience,

Report No.: 16391,

Edition NumberM-041542-02-1

EPA MRID No.: 40968501, 42332001
Date: 1988-02-01

...Amended: 1988-08-16

GLP/GEP: yes, unpublished
TOX9401910

KCA5.6.2/05 |HIEEGEG 1993 | FCR 1272 - Determination of FCR 1272 concentrafjon N Bayer

in the ﬁlasma of rats foIIowini; inhalative exposure CropScience

Bayer CropScience,

Report No.: 22726,

Edition NumberM-038776-01-1
Date: 1993-12-02

GLP/GEP: no, unpublished
TOX9401913

KCA 5.6.2 /06 _ 1993 | FCR 1272 (c.n. Cyfluthrin) - Inhalation study for ent-Y N Bayer

briotoxic effects in rats CropScience

Bayer CropScience,

Report No.: 22581,

Edition NumberM-038947-01-1
Date: 1993-10-05

GLP/GEP: yes, unpublished
TOX9401829
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Annex point /
reference num-
ber

Author(s)

KCA 5.6.2 /08

Year

Title
Sourcewhere different from company)
Company name, Report No., Date, GLP statughere

for embryotoxic effects on rabbits after oral adminis
tion

|

Bayer CropScience,

Report No.: 11855,

Edition NumberM-037892-01-1

EPA MRID No.: 00131534

Date: 1983-06-01

GLP/GEP: no, unpublished

TOX9401914

Verte-
brate
study

ra-

Data
protection
claimed

Justification
if data
protection is

Owner

relevant), published or not Y/N Y/N claimed
KCA 5.6.2 /07 ﬁ 1983 | FCR 1272 (proposed common name cyfluthrin) - Stody N Bayer

CropSciencs

p

KCA 5.6.2 /09

1992

Embryotoxicity study (including teratogenicity) with
FCR 1272 in the rabbit

I

Bayer CropScience,

Report No.: R5770,

Edition NumberM-039695-01-1
EPA MRID No.: 42675401
Date: 1992-12-03

GLP/GEP: yes, unpublished
TOX9401915

Bayer

CropScience

1992

FCR 1272 (c.n.: Cyfluthrin) - Pilot study for acid-ba

status foIIowinﬁ inhalation exloosure to the rat

Bayer CropScience,

Report No.: 21865,

Edition NumberM-038738-01-1
Date: 1992-11-24

GLP/GEP: yes, unpublished
TOX9401940

Bayer
CropSciencq
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ber Company name, Report No., Date, GLP statugnere study claimed protection is

relevant), published or not Y/N Y/N claimed
KCA5.7.1/01 ﬁ 1982 | FCR 1272 - Study for nerve damage effect on the ra¥ N Bayer

KCA 5.7.1/02

after 5-months oral aﬁﬁlication

Bayer CropScience,

Report No.: 10705,

Edition NumberM-037737-01-1
EPA MRID No.: 00131529
Date: 1982-03-10

GLP/GEP: no, unpublished
TOX9401922

CropSciencs

p

1983

FCR 1272 (proposed common name cyfluthrin) - St
for neurotoxic effect on rats after subacute oral adm
istration

Bayer CropScience,

Report No.: 12338,

Edition NumberM-037482-02-1
EPA MRID No.: 00156957
Date: 1983-12-27

...Amended: 1985-10-08
GLP/GEP: no, unpublished
TOX9401924

0
in-

y

Bayer
CropSciencs
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relevant), published or not Y/N Y/N claimed
KCA 5.7.1/03 ﬁ 1983 | FCR 1272 - Special toxicology study (morphologicalY N Bayer

KCA 5.7.1 /04

effects on the nervous system of rats

|

Bayer CropScience,

Report No.: R3362,

Edition NumberM-074939-01-1
Date: 1983-06-30

GLP/GEP: no, unpublished
TOX9401923

CropSciencs

p

KCA 5.7.2/01

2003

A developmental neurotoxicity screening study with
technical grade beta-cyfluthrin in Wistar rats

BCS-Irvita,

Report No.: 200620,

Edition NumberM-103213-01-1

EPA MRID No.: 46054101

Date: 2003-07-29

GLP/GEP: yes, unpublished

BVL-2632952, BVL-2632952, ASB2007-2856

specifically re-
quired by US

BCS-Irvita

1981

FCR 1272 - NAK 1472 - NAK 1654 - Investigative

neurotoxiciti studies in hens

Bayer CropScience,

Report No.: BC165,

Edition NumberM-038984-01-1
EPA MRID No.: 00131544
Date: 1981-03-09

GLP/GEP: no, unpublished

TOX9401918

Bayer
CropSciencd
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relevant), published or not Y/N Y/N claimed
KCA 5.7.2 /02 ﬁ 1981 | FCR 1272 - Neurotoxicity studies on hens Y N Bayer
] d

Bayer CropScience,

Report No.: 9753,

Edition NumberM-030275-01-2
EPA MRID No.: 00131543

Date: 1981-01-27
GLP/GEP: no, unpublished
TOX9401916

CropSciencs

p

KCA 5.7.2 /03

1985

Commentary on report no. 9753 of 27.01.1981 (FC
1272 - Neuotoxic study with chickens by Dr. J.

Thissen, Dr. G. Kaliner and Dr. P. Groening)

Bayer CropScience,

Report No.: MO-01-011575,
Edition NumberM-051937-01-1
EPA MRID No.: 00157800
Date: 1985-04-09

GLP/GEP: no, unpublished
TOX9401917

RY

Bayer

CropScience

KCA 5.7.2 /04

1986

Acute delayed neurotoxicity study with FCR 1272 (

I

Bayer CropScience,

Report No.: R3690,

Edition NumberM-039448-01-1
EPA MRID No.: 00163040
Date: 1986-04-11

GLP/GEP: yes, unpublished
TOX9401920

\J

Y.

Bayer
CropSciencs
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relevant), published or not Y/N Y/N claimed
KCA 5.7.2 /05 ﬁ 1985 | FCR 1272 (c.n. cyfluthrin) - Study for effect on the | Y N Bayer

KCA 5.7.2 /06

neurotoxic target enzyme (NTE) with the chicken (g

lus domesticusi

Bayer CropScience,

Report No.: 13821,

Edition NumberM-040975-01-1
EPA MRID No.: 00156585
Date: 1985-09-16

GLP/GEP: no, unpublished
TOX9401919

Al-

CropSciencs

p

1982

FCR 1272 (Cyfluthrin, Baythroid active ingredient) -

Y

Neurotoxicity study on chickens after cutaneous adinin-

istration icumulation testsi

Bayer CropScience,

Report No.: 10768,

Edition NumberiM-037549-01-1
EPA MRID No.: 00131545
Date: 1982-03-29

GLP/GEP: no, unpublished

TOX9401921

Bayer

CropScience




beta-cyfluthrin - 306 - 07.03.2017
Volume 3 — B.6 Toxicology and metabolism data

Annex point / Author(s) Year |Title Verte- Data Justification Owner
reference num- Source (where different from company) brate protection if data

ber Company name, Report No., Date, GLP statugnere study claimed protection is

relevant), published or not Y/N Y/N claimed
KCA 5.7.2 /07 ﬁ 1983 | FCR 1272 (Baythroid active ingredient) (Common |Y N Bayer

KCA5.7.2 /08

name: cyfluthrin) - Study for acute and subacute inH

tion toxiciti on chickens

Bayer CropScience,

Report No.: 11558,

Edition NumberM-037613-01-1
EPA MRID No.: 00131510
Date: 1983-02-14

GLP/GEP: no, unpublished
TOX9401865

ala-

CropSciencs

p

1997

A subchronic dietary neurotoxicity screening study
technical grade FCR 4545 (Beta-Cyfluthrin) in Fisch
344 rats

Bayer CropScience,

Report No.: BC8157,

Edition NumberM-038537-01-1
EPA MRID No.: 44296001
Date: 1997-05-09

GLP/GEP: yes, unpublished
...also filed: KCA 5.8 /14

er

TOX2001-1266

Wth

Bayer

CropScience
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reference num- Source (where different from company) brate protection if data

ber Company name, Report No., Date, GLP statugnere study claimed protection is

KCA 5.8 /02

doa

Bayer CropScience,

Report No.: 13726,

Edition NumberM-064907-01-1
Date: 1985-08-14

GLP/GEP: no, unpublished
...also filed: KCA 5.2.1 /07
TOX9550254

relevant), published or not Y/N Y/N claimed
KCA 5.8 /01 ﬁ 1985 | FCR 4545 - Range-Finding test for acute toxicity tof the N Bayer

CropSciencs

p

1987

FCR 4545 technical - Study of the acute intraperito
toxicity to rats (formulation in polyethylene glycol E

400i

Bayer CropScience,

Report No.: 16104,

Edition NumberM-065308-01-1
EPA MRID No.: 41244113
Date: 1987-10-13

GLP/GEP: yes, unpublished
...also filed: KCA 5.8.2 /02
TOX9550269

néal

Bayer
CropSciencs
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reference num- Source (where different from company) brate protection if data

ber Company name, Report No., Date, GLP statugnere study claimed protection is

KCA 5.8 /04

intraperitoneal toxicity to mice (formulation in polyet

ilene iliwl E 400i

Bayer CropScience,

Report No.: 17423,

Edition NumberM-038567-01-1
EPA MRID No.: 41244114
Date: 1988-11-25

GLP/GEP: yes, unpublished
TOX9550270

Nn-

relevant), published or not Y/N Y/N claimed
KCA 5.8 /03 ﬁ 1988 | FCR 4545, FCR 1272 - Comparative study of the agctte N Bayer

CropSciencq

p

1981

3-phenoxy-4-fluoro-benzaldehyde (intermediate for|

FCR 1272i - Industrial toxiciti/ studies

Bayer CropScience,

Report No.: 9942,

Edition NumberM-037220-01-1
Date: 1981-05-08

GLP/GEP: no, unpublished
TOX9401927

Bayer

CropScience

KCA 5.8 /05

Herbold, B.

1985

4-fluoro-3-phenoxybenzaldehyde (= FPBA) - Saln|
nella/microsome test to evaluate for point mutation
Bayer AG, Wuppertal, Germany
Bayer CropScience,
Report No.: 13429,
Edition NumberM-040955-01-1
EPA MRID No.: 00157797
Date: 1985-04-22
GLP/GEP: no, unpublished

o

TOX9401928

Bayer
CropSciency




beta-cyfluthrin

- 309 -

Volume 3 — B.6 Toxicology and metabolism data

07.03.2017

Annex point /
reference num-
ber

KCA 5.8 /06

Author(s)

Herbold, B.

Year

1987

Title

Sourcewhere different from company)

Company name, Report No., Date, GLP statughere
relevant), published or not

RAD 69/86 - Salmonella/microsome test for point-
mutagenetic effect
Bayer AG, Wuppertal, Germany
Bayer CropScience,
Report No.: 15724,
Edition NumberM-037991-01-1
Date: 1987-04-21
GLP/GEP: no, unpublished
TOX9401935

Verte-
brate
study

Y/N

protection

Data

claimed

N

Y/N

Justification
if data
protection is
claimed

Owner

Bayer
CropSciencs

KCA 5.8 /07

KCA 5.8/11

Herbold, B. A.

1988

FCR 2947 - Salmonella/microsome test to evalua
point mutagenetic effects
Bayer AG, Wuppertal, Germany
Bayer CropScience,
Report No.: 16703,
Edition NumberM-038335-01-1
Date: 1988-05-11
GLP/GEP: yes, unpublished
TOX9401938

d\for

Bayer
CropScience

1982

Safety pharmacology study with FCR 1272 on oral
administration

|

Bayer CropScience,

Report No.: R2405,

Edition NumberM-039504-01-1
Date: 1982-12-01

GLP/GEP: yes, unpublished
TOX9401943

Bayer
CropScience
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KCA 5.8/12

1999

Cyfluthrin (c.n.: Cyfluthrin) - Special study for acute

oral toxiciti in rats isliﬁ anﬁle test)

Bayer CropScience,

Report No.: 29371,

Edition NumberM-035139-01-1
Date: 1999-12-13

GLP/GEP: yes, unpublished
TOX2001-1264

Bayer
CropSciencs

KCA 5.8/13

1997

An acute oral neurotoxicity screening study with teq

nical ﬁrade FCR 4545 in Fischer 344 rats

Bayer CropScience,

Report No.: BC8265,

Edition NumberM-038521-01-1
EPA MRID No.: 44401101
Date: 1997-10-02

GLP/GEP: yes, unpublished
TOX2001-1265

Bayer
CropScience

KCA 5.8/14

1997

A subchronic dietary neurotoxicity screening study
technical grade FCR 4545 (Beta-Cyfluthrin) in Fisch
344 rats

Bayer CropScience,

Report No.: BC8157,

Edition NumberM-038537-01-1
EPA MRID No.: 44296001
Date: 1997-05-09

GLP/GEP: yes, unpublished
...also filed: KCA 5.7.2 /08
TOX2001-1266

er

With

Bayer
CropScience
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ber Company name, Report No., Date, GLP statugnere study claimed protection is

KCA 5.8/16

KCA 5.8/17

toxiciti

Bayer CropScience,

Report No.: 10516,

Edition NumberM-037360-01-1
Date: 1982-01-15

GLP/GEP: no, unpublished
TOX9401946

relevant), published or not Y/N Y/N claimed
KCA 5.8/15 ﬁ 1982 | FCR 1272 and SIR 8514 - Study for acute combingtion N Bayer

CropSciencs

p

1983

FCR 1272 & SRA 5172 (c. n. cyfluthrin (proposed)

methamidthosi - StUdi for combination toxicity

Bayer CropScience,

Report No.: 12003,

Edition NumberM-037421-01-1
Date: 1983-08-17

GLP/GEP: no, unpublished
TOX9401947

avid

Bayer

CropScience

1984

FCR 1272 (cyfluthrin) BOQ 5812315 (propoxur) -

Studi for combination toxiciti

Bayer CropScience,

Report No.: 12544,

Edition NumberM-040810-01-1
Date: 1984-03-14

GLP/GEP: no, unpublished
TOX9401948

Bayer

CropScience
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reference num- Source (where different from company) brate protection if data

ber Company name, Report No., Date, GLP statugnere study claimed protection is

KCA 5.8/19

KCA 5.8 /20

combination toxiciti

Bayer CropScience,

Report No.: 12567,

Edition NumberM-040813-01-1
Date: 1984-03-27

GLP/GEP: no, unpublished
TOX9401949

relevant), published or not Y/N Y/N claimed
KCA 5.8/18 ﬁ 1984 | FCR 1272 (cyfluthrin) DDVP (dichlorvos) - Study fofrY N Bayer

CropSciencs

p

1994

NTN 33893 (c.n. Imidacloprid [proposed]), FCR 12

ic.n. ciﬂuthrini - StUdi for combination toxicity in ra

Bayer CropScience,

Report No.: 23420,

Edition NumberM-029146-02-1
Date: 1994-10-19

...Amended: 1995-02-02
GLP/GEP: yes, unpublished
TOX2001-1764

4

Bayer

CropScience

1988

E 6876 and FCR 1272 (c.n. omethoate, cyfluthrin)

StUdi for combination toxiciti to rats

Bayer CropScience,

Report No.: 16968,

Edition NumberiM-038366-01-1
Date: 1988-07-28

GLP/GEP: no, unpublished
TOX9401950

Bayer

CropScience
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KCA 5.8/21

Author(s)

Waerngard, L.;
Flodstroem, S.

Year

1989

Title

Sourcewhere different from company)

Company name, Report No., Date, GLP statughere
relevant), published or not

Effects of Tetradecanoyl phorbol acetate, thyoéds
and DDT in the V79
Publisher:Anon.,

Location:Anon.,

Journal:Cell Biology and Toxicology,
Volume:5,

Issue:l,

Pages:67-75,

Year:1989,

Report No.: MO-01-006661,

Edition NumberM-049078-01-1
GLP/GEP: n.a., published
TOX9401951

Verte-
brate
study

Y/N

Data
protection
claimed
Y/N

N

Justification
if data
protection is
claimed

Owner

LIT

KCA 5.8 /22

Crofton, K. M.;
Reiter, L. W.

1988

The effects of type | and Il pyrethroids onton@ctivi-
ty and the acoustic startle response in the rat
Publisher:Society of Toxicology,
Location:Anon.,

Journal:Fundamental and Applied Toxicology,
Volume:10,

Pages:624-634,

Year:1988,

Report No.: MO-01-006166,

Edition NumberM-048649-01-1

GLP/GEP: n.a., published

TOX9401952

LIT
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reference num- Source (where different from company) brate protection if data

ber Company name, Report No., Date, GLP statugnere study claimed protection is

relevant), published or not Y/N Y/N claimed
KCA 5.8 /23 ﬁ 1998 | Safety and tolerability study of FCR 1272 0.04 AE inY N Bayer

healthi volunteers

Bayer CropScience,

Report No.: 11590,

Edition NumberM-031568-01-1
Date: 1998-10-07

GLP/GEP: yes, unpublished
TOX2001-879

CropSciencs

p

Bayer CropScience,

Report No.: BC8492,

Edition NumberM-027231-02-1
EPA MRID No.: 45228101
Date: 1998-05-28

...Amended: 2000-09-06
GLP/GEP: yes, unpublished
TOX2001-1770

KCA 5.8 /24 Pauluhn, J. 1996 Risk assessment of pyrethroids following indoor yi¥e N LIT
Publisher:Elsevier Ireland Ltd.,
Location:Ireland,
Journal:Toxicology Letters,
Volume:88,
Pages:339-348,
Year:1996,
Report No.: Lit. 1560,
Edition NumberM-034669-01-1
GLP/GEP: n.a., published
TOX2001-880
KCA 5.8 /125 _ 1998 | Technical grade Cyfluthrin - An oncogencity testing Y N Bayer
._ studi in the mouse CropSciencé
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reference num- Source (where different from company) brate protection if data

ber Company name, Report No., Date, GLP statugnere study claimed protection is

relevant), published or not Y/N Y/N claimed
KCA 5.8.1/01 ﬁ 1982 | Comparative study on inhibition of the Na+, K+ and Y N Bayer
]

Mg++-dependent ATPase from rats and chickens b
in vitro by FCR 1272, some of its metabolites and fy
ther substances such as DDT, Ouabain, some pyre

throids and ﬁhosihoric acid esters

Bayer CropScience,

Report No.: 11116,

Edition NumberM-037564-01-1
Date: 1982-08-27

GLP/GEP: no, unpublished
TOX9401939

ains
r_

CropSciencs

p

KCA 5.8.1/02

Herbold, B.

1987

FCR 1261 - Salmonella/microsome test for point-
mutagenic effect
Bayer AG, Wuppertal, Germany
Bayer CropScience,
Report No.: 15909,
Edition NumberM-038181-01-1
Date: 1987-07-03
GLP/GEP: no, unpublished

TOX9401936

Bayer

CropScience
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ber Company name, Report No., Date, GLP statugnere study claimed protection is

KCA 5.8.2/03

toxicity to rats (formulation in polyethylene glycol E

400i

Bayer CropScience,

Report No.: 16104,

Edition NumberM-065308-01-1
EPA MRID No.: 41244113
Date: 1987-10-13

GLP/GEP: yes, unpublished
...also filed: KCA 5.8 /02
TOX9550269

relevant), published or not Y/N Y/N claimed
KCA 5.8.2 /02 ﬁ 1987 | FCR 4545 technical - Study of the acute intraperitopegal N Bayer

CropSciencs

p

1982

FCR 1272 - Comparative tests for acute toxicity wit
various formulation aids

Bayer CropScience,

Report No.: 10931,

Edition NumberiM-021687-01-1
EPA MRID No.: 00131518
Date: 1982-06-07

GLP/GEP: no, unpublished
TOX9401854

Y

Bayer

CropScience

KCA 5.9/01

Faul, J.;
Krauthausen, E.

1995

FCR 1272 - Occupational medical experience
Bayer AG, Dormagen, Germany

Bayer CropScience,

Report No.: MO-01-005435,

Edition NumberM-046951-01-1

Date: 1995-04-01

GLP/GEP: no, unpublished

TOX2005-1679

Bayer

CropScience
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reference num-
ber

KCA 5.9 /02

Author(s)

Steffens, W.

Year

2014

Title

Sourcewhere different from company)

Company name, Report No., Date, GLP statughere
relevant), published or not

Occupational medeaderiences with beta-cyfluthrin
BCS-Irvita,
Report No.M-476492-01-1
Edition NumberM-476492-01-1
Date: 2014-01-20
GLP/GEP: no, unpublished
...also filed: KCA 3.10 /02
BVL-2632953, BVL-2632953, ASB2014-7889

Verte-
brate
study

Y/N

Data

protection
claimed

Y

Y/N

Justification
if data
protection is
claimed

data not submit-
ted on EU level

Owner

BCS-Irvita

KCA5.9.1/01

Flucke, W.

1979

Memorandum - Irriteffects after work with FCR
1272
Bayer AG, Wuppertal, Germany
Bayer CropScience,
Report No.: MO-01-005453,
Edition NumberM-046997-01-1
Date: 1979-08-10
GLP/GEP: no, unpublished
TOX9401953

Bayer
CropScience

KCA 5.9.1/02

Miksche, L.

1979

Symptoms of irritatiwhen working with FCR 1272
Bayer AG, Wuppertal, Germany
Bayer CropScience,
Report No.: MO-01-005449,
Edition NumberM-046994-01-1
Date: 1979-08-21
GLP/GEP: no, unpublished
TOX9401954
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GLP/GEP: no, unpublished
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Edition NumberM-046968-01-1
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GLP/GEP: no, unpublished
TOX9401959

Bayer
CropScience
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Bayer AG, Dormagen, Germany
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Edition NumberM-088092-01-1
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GLP/GEP: n.a., published

TOX9401956

LIT




beta-cyfluthrin

- 320 -

Volume 3 — B.6 Toxicology and metabolism data

07.03.2017

Annex point /
reference num-
ber

KCA 5.9.1/09

Author(s)

Narahashi, T.

Year

1989

Title

Sourcewhere different from company)

Company name, Report No., Date, GLP statughere
relevant), published or not

Cellular mechasisfPyrethroids

Publisher:Gordon and Breach Science Publishers,y.

Location:Great Britain,
Journal:Comments Toxicology,
Volume:3,

Issue:b,

Pages:363-379,

Year:1989,

Report No.: MO-01-006463,
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Volume:21,

Issue:2,

Pages:89-104,
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Neurotoxicological effects and the mode oiibacof
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Publisher:CRC Press, Inc.,
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Journal:Critical Reviews in Toxicology,
Volume:21,

Issue:2,

Pages:105-126,

Year:1990,

Report No.: MO-01-006651,

Edition NumberM-049068-01-1
GLP/GEP: n.a., published
TOX9401962
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Quesne, P. M;
Maxwell, I. C.;
Butterworth, S.
T. G.
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Transient facial sensory symptoms followingasure
to synthetic pyrethroids: a clinical and electraogiby
logical assessment

Publisher:Pathotox Publishers, Inc.,
Location:Great Britain,

Journal:Neurotoxicology,

Volume:2,

Pages:1-11,

Year:1980,

Report No.: MO-01-006497,

Edition NumberM-048914-01-1

GLP/GEP: n.a., published
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Martinez, M. A,; peroxisomal proliferation by Cyfluthrin in male was
Martinez, M; rats
Castellano, V.; Page: 135- 142
Ares, I.; Romero Toxicology Letters (2013) 135— 142
A.; Fernandez, ASB2015-926
R.; Martinez- BVL-3094365
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Arh Hig Rada Toksicol 2013, 64 (2013) 57-67
ASB2015-644
BVL-3094357
KCA5.3.3 Bhushan B.; Biochemical and histological changes in rat ligaused J N LIT
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Scand. J. Lab. vol.Vol.32, No.2 (2010) 61-66
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KCA5.7.1 Breckenridge, | 2009 | Evidence for a separate mechanism of toxicity lier t N LIT
C. B.; Holden, Type | and the Type Il Pyrethroid insecticides
L.; Sturgess, N. Page: S17-S31
Weiner, M.; NeuroToxicology (2009) S17-S31
Sheets, .L., Sar- ASB2015-930
gent, D.; Soder-
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Sung Choi, J-
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S.; Clark, J. M.;
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Atmaca, E.; Toxicology Research (2014)
Kursad, A.; Da- ASB2015-923
sa, Y.; Guvenc,
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KCA 5.3.3 Jebur, A. B;; 2013 | Selenium modulates b-Cyfluthrin - induced liver-oxi| J N LIT
Nasr, H. M.; dative toxicity in rats
Demerdash, F. Page: 1223-1329 | DOI 10.1002/tox
El. Environmental Toxicology
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KCA 5.9 Kerr-Couhty 2006 | Worker illness related to ground application oftpes | N N LIT
Anonymous cide
Page: 486-488
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KCA 5.9 Miller, M. A.; 2014 | Human intravenous injection of b-cyfluthrin withmai| J N LIT
Menowsky, M. imal toxic effects
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American Journal of Emergency Medicine (2014)
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Karowicz- Toxicologyin vitro (2010)
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bedrejczuk, E. BVL-3094369
KCA5.1.2 Scollon, E. J.; | 2008 | In vitro metabolism of Pyrethroid pesticides by rat gnil N LIT
Starr, J. M; human hepatic microsomes and cytochrome P450
Godin, S. J;; Isoforms
DeVito, M. J.; Page: 221-228 | 22343/3422733
Hughes, M. F. DRUG METABOLISM AND DISPOSITION vol.37,
1 (2008) 221-228
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Sheets, L.; Sar- following acute oral exposure
gent, D.; Bre- Page: S1-S16
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