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&
B.6. TOXICOLOGY AND METABOLISM 5\\

-9
Amitrole was first included in annex | on March, 5th, 2001 (Directive 2001/21/EC). The directive caﬁ\e into
force on January, 1st 2002. In support to this inclusion was submitted a complete dossier accor@?g to the
requirements of the Directive 91/414/EEC. <
This section will present only the new data available since amitrole was included as well as the §ata that were
specifically required by the RMS or identified in the monograph and /or in the review reportyas points to be
addressed at national level. é@
Regarding the mammalian toxicology, no concern had been identified in level 4 of the monagraph and no further
data were requested. New dermal and eye irritation tests on amitrole have been condu%& since then and are
summarized in the following section. Two new GLP studies were also conducted tg;@onfirm the absence of
genotoxicity. A study investigating maternotoxicity in the female pregnant rabbit was @:so submitted.
In the review report (6839/V1/97-final) and directive 2001/21/EC, it was asked he member states to pay
particular attention to the protection of operators. The operator risk assessment is{@p‘dressed in this renewal.

Warning
H 361d: Suspected of damaging the unborn child B

H 373: May cause damage to organs (thyroid) through prolog@d or repeated exposure
H 411: Toxic to aquatic life with long lasting effects I7;

'S
P
L
9

Q
<
According to the provisionary criteria set in annex Lb‘%trticle 3.6 of regulation (EC) N° 1107/2009 it may be
considered as a potential endocrine disruptor. A position paper submitted to address the relevance of potential
endocrine disrupting properties for human is discu&é@d under point B.6.8.2.
BN

N
B.6.1. ABSORPTION, DISTRIBUTIONbo'> EXCRETION  AND METABOLISM IN MAMMALS
(TOXICOKINETICS) >

o

B.6.1.1. Single dose, oral route ig@ats
o
No new data have been submitted@ﬂease refer to original EU dossier.
&

B.6.1.2. Single dose, oralg%ute in man and rabbit, and intraperitoneal in rat
Qo

N
No new data have been@bmitted. Please refer to original EU dossier.
<
O

B.6.1.3. Absor%ion, distribution, metabolism and elimination in mammals: summary

Pharmacoking% studies were conducted in male and female mice, rats and rabbits.

Following gtal administration, amitrole is readily absorbed from the gastro-intestinal tract of mammals. It is
rapidly exereted from the body mainly as the parent compound. The main route of excretion in humans and
Iaboratq\@animals is via the urine and the majority of excretion takes place during the first 24h.

This@lecule is a polar molecule which is mostly excreted unchanged in urine. Phase 1l reactions can occur and
corgl‘st in conjugation to glutathion through the glutathione transferase. Other enzymes like N-acetylase or CS
Iyése are also involved. N-acetylase leads to the formation of 3-amino-1,2,4-triazolyl-5-mercapturic acid in
q‘ﬁlnmmals whereas the CS lyase action gives rise to 3-amino-5-mercapto-1,2,4-triazole.

bOThe reactions are shown in figure 1.
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Figure 1. Proposed metabolic pathway of amitrole in rats \Q\OJ
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B.6.2. ACUTE TOXICITY INCLUDING IR@‘ANCY AND SKIN IRRITATION
QO
<

B.6.2.1. Acute oral toxicity inrats @
@

No new data have been submitted. Plée,)@?refer to original EU dossier.

be

B.6.2.2. Acute percutaneo%&?{%xicity

o . .
No new data have been sub,@tted. Please refer to original EU dossier.
@

N
2
B.6.2.3. Acute inraktion toxicity

No new data hav%dseen submitted. Please refer to original EU dossier.

&

B.6.2.4. Sgn(:irritation

(Z
Reposr\g\QA 5.2.4/01_ 2001. Amitrole : acute dermal irritation in rabblts.-_

AN
Guiglelines
%’CD Guideline 404 (1992) and EC method B.4 (1992)
(@)

SeLp

Yes (certified laboratory)

Deviations
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The temperature and relative humidity recorded in the animal room were sometimes outside of the target ran

This minor deviation was not considered to have compromised the validity or integrity of the study. 6\\
Acceptability: Yes Co<0
J
i o
Executive Summary S

The potential of amitrole to induce skin irritation was assessed by applying 500 mg of the test it r@?n its original
form for 4 hours to the closely-clipped skin of one flank of three male New Zealand White rallts. The test item

was held in contact with the skin by means of a semi-occlusive dressing. S
Cutaneous reactions were observed approximately 1h, 24h, 48h and 72h after removal of theydressing.
The mean value scores for erythema and oedema were calculated for each animal. 4

The interpretation of results were carried out according to the classification criterig~ aid down in Directive
67/548/EC and regulation (EC) n°1272/2008. \’\\

As a result, a very slight erythema was noted in all animals on day 1. It persisted @to day 2 in one animal and
up to day 3 in another one. No other cutaneous reactions were observed.

Mean score over 24h, 48h and 72h for each animal were 0.7, 0.0 and 0.3 for gfythema and 0.0, 0.0 and 0.0 for

N
oedema. o}(b
I. MATERIALS AND METHO%S}
Q_
A. MATERIALS OQ'
X
1. Test Material: amitrole technical grade éb
Description: whitish flakes -9
Lot/Batch #: 067 &
Purity: 92.3% RS
CAS No.: 61-82-5 &
Stability of test compound: at least 2 years at@dm temperature
X
O
2. Test animals bQ
Species, strain: New Zealand white rabbits
Sex: male L
Weight at dosing: 2.6 +/-0.1Kg
Age at dosing: not specified N

Source: CEGAYV, Saint Mars d’Egrenne, France
Acclimatisation period: at Ieasﬁays before the beginning of the study
Diet: free access (UAR, ViIIer&isson, Epinay sur Orge, France)
Water: ad libitum N
Housing: individually in g6lystyrene cage (48.2 cm x 58 cm x 36.5 cm). Each cage was equipped with a
food container and a water bottle.
S
3. Environmental conditfons
Temperature: 183#/- 3 °C
Humidity: 30-78%
Air changes:@yound 12 cycles/hour of filtered, non-recycled air

Photoperio@12 h light/12h dark
&
S
B. STUDY DESIGN AND METHODS

1. 1In %@dates: 28 August 2001 - 31 August 2001
L
O
Z.éi}ﬂmal assignment, treatment and observations

Q
@ day before treatment, both flanks of each animal were clipped using electric clippers and the skin of each
ésmimal was examined. Only animals with healthy intact skin were used. Skin was clipped thereafter whenever
necessary.
The test item was applied for 4 hours to 3 animals. A single dose of 500 mg of the test item in its original form
was placed on a moistened gauze pad which was then applied to the right flank of the animals. The test item and
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the gauze pad were held in contact with the skin by means of an adhesive hypoallergenic aerated semi- occlus\zé’

dressing and a restraining bandage. o>
The untreated skin served as control. ~foo
After removal of the dressing, any residual test item was wiped off by means of a dry gauze pad. 2
The skin was observed approximately 1 hour, 24, 48 and 72 hours after removal of the dressing. Thes]ﬁdy was
ended on day 4 in the absence of persistent irritation reaction. Y‘S
- <
3. Statistics O
®b
The data did not warrant statistical analysis. ‘b&
S
~Q®
Il. RESULTS AND DISCUSSION S
<
A. FINDINGS 2y
&
A very slight erythema (grade 1) was noted in all animals on day 1. It persmte@‘p to day 2 in one animal and up
to day 3 in another one. ,‘b\
No other cutaneous reactions were observed. o’;\\
Mean scores over 24h, 48h and 72h for each animal were 0.7, 0.0 and OG)for erythema and 0.0, 0.0 and 0.0 for
oedema. Q—

Table B.6.2.4-1: Individual cutaneous examinations and mea1§>values of the scores recorded for each

animal (24, 48 and 72 hours) A
Rabbit Dermal Scores -0 Mean irritation score at 24, 48
number irritation 1h 24h 48k 72h and 72h
\J
887 Erythema 1 1 A 0 0.7
Oedema 0 0 o 0 0 0
A®)
o
888 Erythema 1 0 ¢ 0 0 0
Oedema 0 OSb 0 0 0
O
889 Erythema 1 5?1 0 0 0.3
Oedema o So 0 0 0
Q
]
(bq
\&
qg) I1l. CONCLUSIONS
Under these experimental conditions, the test item amitrole is not irritating when applied topically to
rabbit. ;§0
o
&
R . N
B.6.2.5. Eye irritation &
N
Reiort: 1A 5.2.5/01' 2002. Technical amitrole. Acute Eye irritation study with rinse in the rabbit.
Guidelines \Q?
OECD Guid@?e 405 (1987) and EC method B.5 (1992)
@Q
GLP \é\
Yes@eertlfled laboratory)
@
@ewatlons

O Eyelids were held closed for approximately 30 seconds in order to avoid any lost of the test substance instead of
&Q\% one second as specified in the guideline.

Irrigation was performed as soon as 30 seconds after the beginning of instillation of the test substance. As the
study author did not mention that corrosive or irritating effects appeared immediately after instillation, this is not

<)
S
&

7
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considered to be in accordance with EC method B.5 and OECD guideline n°405; “The eyes of the test animil@
should not be washed for at least 24 hours following instillation of the test substance, except for solids (...)«and
in case of immediate corrosive or irritating effects. At 24 hours a washout may be used if con~sj59red
appropriate” “If the solid test substance has not been removed from the eye of the test animal by physigjogical
mechanisms at the first observation time point of 1 hour after treatment, the eye may be rinsed Withégline or
distilled water”. o

Acceptability: No

Executive Summary
3 animals were used in this study. N

0.1 g of technical amitrole grown in a mortar was instilled into the conjunctival sa@%'f the left eye of each of the
three rabbits used. The untreated eye served as a control.

Conjunctival, iris or corneal lesions were evaluated approximately one J@r after instillation of the test
substance, then 24h, 48h and 72h after instillation. (§

Mean indices were calculated based on the results obtained for each rabbité;ﬁime 24h, 48h and 72h.

Under these experimental conditions, with rinse, amitrole was found to bgﬁon irritant for the eye of the rabbit.
Therefore no classification is required under DSD and CLP regulation.Z~

&
I. MATERIALS AND ME%QODS
S

A. MATERIALS @
&

1. Test Material: (z;}
Description: Technical amitrole &
Lot/Batch #: 067 <
Purity: 92.3% >
CAS No.: 61-82-5 S
Stability of test compound: at least 2 yeoaﬁ at room temperature

. 2

2. Test animals >
Species, strain: New Zealand AIbim§Rabbit
Sex: female @
Weight at dosing: between 2.@ Kg

Age at dosing: not specified .O
Source: CEGAV, Saint Margd’Egrenne, France
Acclimatisation period: at1east 5 days
Diet: free access (UAR 142 foodstuff, Villemoisson, Epinay sur Orge, France)
Water: ad libium
Housing: individug@ in cages of standard size.
N
3. Environmental qgh(%itions
Temperature:)17-21°C
Humidity: #6-65%
Air chang@%: approximately ten times per hour (non-recycled and filtered air)
Photog\e}iod: 12h light (from 7:30 am to 7:30 pm) and 12h darkness

B. STUDZ)CBESIGN AND METHODS
1. I‘r\é‘ﬁe dates: 12 November 2001 - 15 November 2001
X
@Animal assignment, treatment and observations

63.1 g of technical amitrole was instilled into the conjunctival sac of the left eye of each of the three rabbits used.

S The conjunctival sac was opened by gently pulling the lower lid away from the eyeball. Eyelids were held closed

for approximately 30 seconds in order to avoid any loss of the test substance.
The non-treated right eye was used as control.
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The treated eye was gently irrigated, approximately 30 seconds following instillation of the test substance,

100 mL of sterile isotonic saline solution, during approximately 30 seconds. The controlateral eye was 5|m|lq

rinsed and used for control purpose. ~fo
2

Conjunctival, iris or corneal lesions were evaluated approximately one hour after instillation ob(?he test
substance, then 24h, 48h and 72h after instillation. Confirmation of the presence or absence of coLanl opacity
was carried out (except for reading at time 1 hour) by examination after instillation of a 2% aque@? solution of
sodium fluorescein and rinsing with sterile and pyrogen free isotonic saline.

b
<
&
Mean indices were calculated based on the results obtained for each rabbit at time 24h, 48h agﬁ?Zh.
(o)
.. Q
3. Statistics \“Q
(@)
The data did not warrant statistical analysis. 5;\
N
I1. RESULTS AND DISCUSSION Q@
-O
N

Q
C. FINDINGS &

The only one finding observed in all animals at 1-hour observation was ;i%the a. No other sign was observed at
any time point. Mean of the scores obtained at 24, 48 and 72 hours w us 0 for conjunctival chemosis, 0 for

erythema, O for iridal effect and O for corneal effect.
O
1. CONCLUSIOI@

Under these experimental conditions, with rinse, technlcai\\amltrole was found to be non irritant for the

eye of the rabbit. b
Q)‘Zr
Q)&
N
B.6.2.6. Skin sensitization bQO
BN
No new data have been submitted. Please refer*t\g%riginal EU dossier.
9
QO

<
B.6.2.7. Summary of acute toxicity g%luding irritancy and skin sensitisation of amitrole

Technical amitrole is of low oral anggermal toxicity in rats (LDsy > 5000 mg/kg b.w and > 2500 mg/kg b.w.
respectively).

The acute toxicity was also very @%when administered by intravenous route in rats and mice.

Acute inhalative exposure to theézhighest technically producible aerosol concentration (439 mg/m®) was tolerated
by rats without any adverse Qﬁ ect. The 4-hour LCs, was set to be greater than 0.439 mg/L (highest attainable
concentration).

Technical amitrole is nok{ﬁ}tant to the skin and slightly irritant to the eyes. Amitrole was shown not to be a skin
sensitizer in a Magnussgh and Kligmann test.

&

>
B.6.3. SHOR%\TERM TOXICITY

&
B.6.3.1. Qﬁél 28-day study
9
No nq\\g@\ta have been submitted. Please refer to original EU dossier.
&
)
3,%.3.2. Oral 90- day study
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B.6.3.3. Oral 6 month toxicity in dogs §
“
No new data have been submitted. Please refer to original EU dossier. {/30
9
Q@
B.6.3.4. Oral 12 month toxicity in dogs ¢§’
<
No new data have been submitted. Please refer to original EU dossier. bo
g
&
S
B.6.3.5. Dermal 21-day study Q)O)
Q
No new data have been submitted. Please refer to original EU dossier. QS‘
Xo
Ni
B.6.3.6. Summary of short-term toxicity of amitrole Q’\Q
-O
N
Repeated oral administration of amitrole results mainly in effects on th @d. It is currently well know that
thyroid toxicity of amitrole is due to inhibition of thyroid peroxidase. C@nsequently rats treated with amitrole

have low serum T4 and T3 levels with a parallel increase in TSH levelsgAmitrole interferes with the production
of thyroid hormones thus leading to hypertrophy and hyperplasia of tte follicular cells of the thyroid. That can
result in tumours of this gland in rodents after a prolonged adm'@"stration. Evidence for reversibility of the
thyroid effect in the rat was observed when the exposure was of s@ duration.

O

.. . . R
After 4 weeks of administration by oral route, thyroid effects @.Fe observed at levels greater than 1.5 mg/kg bw/d
in rats (LOAEL of 5 mg/kg bw/d). S
>
Q
Three short-term studies were conducted in rats (onego-week study and two 90-day studies), two one-year
studies were carried out in dogs and a 90-day study \Nq@performed in monkeys.
8

In the 10-week study, the NOAEL was set at 1.5@§/kg bw/d in females and less than 1.5 mg/kg bw/d in males,
based on increase of TSH levels, follicular celb%ypertrophy, small vesicles and increase vascularity observed
from 12 mg/kg bw/d in females and 1.5 mg/kg‘ﬁm/d in males. In the two 90-day studies (one performed in males
only and the other in females only), the NQAEL were set at 0.1 mg/kg bw/d in males and females, based on
thyroid effects (histological changes in thechyroid regarding appearance of follicular cells, content of colloid and
capillary density in males; in females: iy¢reased iodine uptake shortly after injection, increased thyroid weight
and histopathological changes of the c;tl.?roid).

(o
Although no thyroid effects were bserved in a 1-year dog study (NOAEL of 12.5 mg/kg bw/d, the highest dose
level where only pale coloured gancreas was noted), thyroid parameters were affected from the LOAEL of 13
mg/kg bw/d in the other 1-yg§ dog study. This consisted in enlarged thyroid, increased absolute and relative
thyroid weight and folliculareells hyperplasia. The NOAEL was established at 0.3 mg/kg bw/d in this study.
@

A 90-day toxicity stud)@%s performed in cynomolgus monkey by oral route. The NOAEL were set at less than
30 mg/kg bw/d in mates and at 100 mg/kg bw/d in females, based on thyroid effects observed from 30 mg/kg
bw/d in males andé@ mg/kg bw/d in females.

Overall a NOA\BI{_\ of 0.1 mg/kg bw/d for thyroid effects by oral route can be considered in the short-term
studies. <O

o
By derm SFoute a NOAEL of 100 mg/kg bw/day was established in a 28-day study in rats based on thyroids
effects @‘lghtly higher TSH level and slightly decreased T3 and T4 levels, higher mean absolute and relative
thyroid®weight, morphological indication of gland hyperactivity) observed at 500 mg/kg bw/day. In rabbits no
adv(g?Se effect was reported until the dose of 100 mg/kg bw/day.

inhalation, a NOEC of 0.1 mg/L was established in a 28-day study in rats based on thyroids effects
bo(decreased T3 and T4 level, thyroid hyperplasia and elevated thyroid weight) observed at 0.32 mg/L. However
this NOEC was established based on the aerosol concentration in the inhalation chamber. The particle size
distribution was not evaluated so that no information is given regarding the respirable fraction. Therefore the
fraction of the aerosol concentration that was effectively inhaled cannot be determined in order to derive a
systemic NOEL.

10
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o
B.6.4. GENOTOXICITY &
Q
B.6.4.1. In vitro genotoxicity testing ¢@®
<
o

B.6.4.1.1. Bacterial studies >
9

Report: 1A 5.4.1 Wallner, B. 2009. Reverse mutation assay using bacteria (Salmonel@typhymunum and
Escherichia coli) with amitrole technical. BSL Bioservice report n°® 092153

\\‘QQJ
Guidelines ,\\O
OECD Guideline 471 and EC method B.13/14 S
N

GLP N
Yes (certified laboratory) (§O

S
Deviations: None \5)\

@q
Acceptability: Yes <
§.
X

Executive Summary

Amitrole was investigated for its potential to induce gene | Mations according to the plate incorporation test
(experiment 1) and the pre-incubation test (experiment 1) ughg Salmonella typhimurium strains TA98, TA 100,
TA1535, TA1537 and tester strain E.coli WP2 uvrA.

Two independent experiments were conducted with @j‘rd without metabolic activation. The concentrations,
including the controls, were tested in triplicate.

The following concentrations were used: 31.6 — 100@316 1000 — 2500 and 5000 pg/plate

No precipitation of the test item was observed in apy tester strain used in experiments | and Il (with and without
metabolic activation). S

No toxic effects of the test item were noted B?any of the five tester strains used up to the highest dose group
evaluated with and without metabolic activatien in experiments I and I1.

No biologically relevant increases in reve&nt colony numbers of any of the five tester strains were observed
following treatment with amitrole techniGal at any concentration level, neither in the presence nor in the absence
of metabolic activation in experlments@and Il.

The reference mutagens induced (é)dlstmct increase of revertant colonies indicating the validity of the
experiments. Q

4
D
& I. MATERIALS AND METHODS
O
N
A. MATERIALS \{v‘
>

Test Material: amitro@technical

Descriptiory&«‘ystalline solid colourless
Lot/Batch: 308024996
Purity: 9\12395% w/w

CAS NG 61-82-5
Stabifity of test compound: at least 2 years at room temperature

(%]
Contm@aterials:
s\O
o
2.15Positive controls
S
OC)
(Ob
N
O.
s
S
11
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Without metabolic activation

Tester Strains:
Name:
Supplier:
Catalogue No.:
Lot No.:
Purity:
Dissolved in;
Concentration:

Tester Strains:
Name:

Supplier:
Catalogue No.:
Lot No.:

Purity:
Dissolved in:
Concentrations:

Tester Strain:
Name:
Supplier:
Catalogue No.:
Lot No.:
Purity:
Dissolved in:
Concentration:

With metabolic activation

Tester Strains:

&
January 2013 é@
4
Y

S. typhimuriunm: TA 100, TA 1535
Sodium azide, NaN,

Merck

106688

K 28585088

at least 99%

Aqua dest,

10 pgiplate

S. typhimurium: TA 98, TA 1537
4-nitro-o-phenylene-diamine, 4-NOPD %)

Fluka

73630

1364330

> 97%

DMSO

10 pg/plate for TA 98,
40 pg/plate for TA 1537

E. coli: WP2 uvrA Q,o-’
Methyl methane sulfonate, MMS <&
Sigma ’
M4016
T6296K]
99.0%
Aqua dest,
1 pL/plate

x~
Q
S, typhimuriwft TA 98, TA 100, TA 1535,

TA 1537 and 3% coli: WP2 uvrA

Name: 2-aminoa cene, 2-AA
Supplier: Aldrich . @
Catalogue No.: A3, 88@
Lot No.: s1189%114
Purity: 96Y
Dissolved in: SO
Concentrations: 6’&.5 pg/plate for TA 98, TA 100, TA 1535 and

Q@ T'A 1537,

b(b 10 pg/plate for E. coli: WP2 uvrA
<
P
\}Qr

2.2. Negative control:g@lvent: Distillate water

%)

Activation S9: S9 Wver microsomal fraction derived from male Wistar rats induced with phenobarbital (80
mg/kg bw) and Benaphtoflavone (100 mg/kg bw) for 3 consecutive days by oral route. Batch control data

were provide(ci)\

&

Test bacteria

Species~4 strains of Salmonella typhimurium and one strain of E. coli WP2 uvrA

Straj\'hg

&
S
OC)
@b
N
Cb.
s
S
12
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TA 98: Q@

his D 3052; rfa’; uviB"; R-factor:  frame shift mutations 6\\'

TA 100: c§0

his G 46; rfa’; uvrB"; R-factor: base-pair substitutions 0@

TA 1535: RN

his G 46; rfa”; uvrB~: base-pair substitutions OQ

TA 1537: Q)b

his C 3076; rfa’; uviB: frame shift mutations Q)é\

E. coli: O§

WP2 uvrA: trp’; uvrA™ base-pair substitutions and others QQ

X
&
Source: TA98, TA100, TA 1535 and TA1537 are obtained from MOLTOX, Inc.$607 NC. USA - E. coli is
obtained from DSMZ Sales, Braunschweig, Germany. Q@
S
>
S
B. STUDY DESIGN AND METHODS o\f}
(%)
1. In life dates: 29 June 2009 -27 July 2009 &
S
2. Treatment and observations: (‘D\\
S
4

Pre-experiment for toxicity: Q&
According to the plate incorporation test method, the toxicitgof the test item was determined with the strains TA
98 and TA 100 at the following concentrations with thre@}plates each: 3.16 — 10 - 31.6 — 100 — 316 — 1000 —
2500 and 5000 pg/plate. )

N
Exposure concentrations: o
Based on the results of the pre-experiment, 5000 late was chosen as the maximum concentration.
Two independent experiments were conducted e following concentrations; 31.6 — 100 — 316 — 1000 — 2500

and 5000 ug/plate. 5)0
QO

Experimental performance: r§
For the plate incorporation method the f&lowing materials were mixed in a test tube and poured over the surface
of a minimal agar plate >

- 100 pL test solution at eac@_ose level, solvent control or reference mutagen solution (positive control)

- 500 uL S9 mix (for testingwith metabolic activation) or S9 mix substitution buffer (for testing without

metabolic activation) g~
- 100 pL bacteria suspension
- 2000 pL overlay a% .
@

For the pre-incubation @g@?hod 100uL of the test item preparation is pre-incubated with the tester strains (100
pL) and sterile buffer@r the metabolic activation system (500 uL) for 60 minutes at 37°C prior to adding the
overlay agar (2000 JiL») and pouring onto the surface of a minimal agar plate.
For each strain and dose level, including the controls, three plates were used.
After solidifica;i\an the plates were inverted and incubated at 37°C for at least 48h in the dark.

®)

The colonieéﬁ/ere counted using a ProtoCOL counter (Meintrup DWS Laborgerdte GmbH). If precipitation of
the test itgorﬁprecluded automatic counting the revertant colonies were counted by hand. In addition tester strains
with Iov\@pontaneous mutation frequency like TA 1535 and TA 1537 were counted manually.
«Q
Evalation criteria:
ngicity: can be detected by a clearing or rather a diminution of the background lawn or a reduction in the
ber of revertants down to a mutation factor of approximately< 0.5 in relation to the solvent control.

O
,{Ob Mutagenicity: A test item is considered as mutagenic if, in at least one tester strain with or without metabolic
L& activation:
3 e Aclear and dose-related increase in the number of revertants occurs and/or
§ e Anbiologically relevant positive response for at least one of the dose groups occurs
& 13
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N
A biologically relevant response is defined as: s\’\&

- Ifin tester strains TA 100 and E. coli WP2 uvrA the number of reversions is at least twice as hlgh
- Ifin tester strains TA 1535, TA 1537 and TA 98 the number of reversions is at least three tlmes‘Jngher
as compared to the reversion rate of the solvent control.

<Z)
The biologically relevant response is the criteria for interpretation of the results. No statistical ev@atlon of the
results was necessary.
b
9
&
RESULTS AND DISCUSSION o§

(%4}
No precipitation of the test item was observed in any tester strain used in experlmentséf%d I (with and without
metabolic activation).
No toxic effects of the test item were noted in any of the five tester strains used \@J to the highest dose group
evaluated with and without metabolic activation in experiments I and I1. &
No biologically relevant increases in revertant colony numbers of any of theé’Ne tester strains were observed
following treatment with amitrole technical at any concentration level, neltheg?ln the presence nor in the absence
of metabolic activation in experiments | and I1. 5)\
Reductions in the number of revertants were found down to a mutationcfactor of 0.5 in experiment | in tester
strain TA 1537 at a dose of 2500 pg/plate (without metabolic activatio}and down to a mutation factor of 0.4 in
experiment I in tester strain TA 1535 at a dose of 2500 pg/plate (without metabolic activation). Due to the lack

of a dose-response relationship, this was considered as not biologié relevant.
N

Q
The reference mutagens induced a distinct increase of rev@rtant colonies indicating the validity of the
experiments. -$&
>
Q)‘Zr
<

CONELUSIONS
During the described mutagenicity test and under tla"gexperlmental conditions reported, amitrole technical did
not cause gene mutations by base pair changes or frameshifts in the genome of the tester strains used.

Amitrole is considered to be non mutagenic inthis bacterial reverse mutation assay.
5
QO
_ >
B.6.4.1.2. Mammalian cell studies
v

B.6.4.1.2.1. Gene mutation <’;1ssay§§)b

No new data have been submitte#?Please refer to original EU dossier.
o
B.6.4.1.2.2. CIastogenlc\l}G
Q@

()
Report: 11A 5.4.2C@ppong-Nketiah, M.2009. In vitro mammalian chromosome aberration test in human
lymphocytes with@ itrole technical. BSL Bioservice report n°® 092154

o <

Guidelines _O

OECD Guidgline 473 (1997) and EC method B.10 (2008)
Q

GLp &
Yes (C\éllfled laboratory)

D&@Iatlons None

OCACCEptablhty Yes

Executive Summary

14
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A chromosome aberration test assay was carried out in order to investigate a possible potential of amitr

technical for its ability to induce structural chromosome aberrations in Human lymphocytes. o>

The chromosomes (cells) were prepared 24h after start of treatment with the test item. ~foo

Two experiments were conducted: 2
be

Experiment 1: the cells were treated for 4 h with the test item, with and without metabolic act'&@tion. The
metaphases were prepared 24h after the treatment The following concentrations were evaluated: 1@0, 2500 and
5000 pg/mL. bo
%)
x$
Experiment I1: the cells were treated for 4h with metabolic activation and for 24h without n‘-@abolic activation.
With metabolic activation the cells were prepared 24h after treatment and without metabol:@ activation the cells

were prepared at the end of the treatment period. QQ
The following concentrations were evaluated: S
- Without metabolic activation: 500, 1000 and 2500 pg/mL \Q
- With metabolic activation: 3000, 4000 and 5000 pg/mL &\}0’
Two cultures were set up in parallel and 100 metaphases per culture were S red for structural chromosomal
aberration. Q&
&

N

No precipitation of the test item was noted with and without metabolic a@\/ation at the concentrations evaluated

in experiments | and I1. &

Toxic effects of the test item were observed only in experiment Il W@but metabolic activation at a concentration

of 2500 pg/mL. \(‘D\\

In both experiments, ) ®O

- No biologically relevant increase of the aberration yates was noted after treatment with the test item
with and without metabolic activation. The aberrat'@h rates in all dose groups were within the historical

control data of the negative control. Q)‘U
- No biologically relevant increase in the freque@éies of polyploidy cells was found after treatment with
the test item, with and without metabolic ac‘%@tion, compared to the controls.
<
Ethylmethanesulfonate (400 and 900 pg/mL) a§kyclophosphamide (5 and 7.5 pg/mL) were used as positive
controls and induced distinct and biologiQa\ relevant increases in cells with structural chromosomal
aberrations. 60)

S
I. MATERIALS AND METHODS
S

A. MATERIALS d
&

1. Test Material: amitrole tec %al
Description: crystallinex$olid colourless
Lot/Batch #: 308024
Purity: 91.95% &
CAS No.: 61-82-53"
Stability of tes’gbgb‘mpound: at least 2 years at room temperature

2. Control materiaé?
Q
2.1. Negative (éa,(rz?trolz culture medium

b.
2.2. Positivefcontrols
-S9: EMSA{Ethylmethansulfonate): 400 and 900 pg/mL
+S9: CO (cyclophosphamide): 5 and 7.5 pg/mL
B

X
3. ivation: S9 liver microsomal fraction derived from male Wistar rats induced with phenobarbital
g@‘mg/kg bw) and p-naphtoflavone (100 mg/kg bw) for 3 consecutive days by oral route
(@)
604. Test system: Blood samples were obtained from healthy donors not receiving medication. Blood from
only one single donor was used in each experiment in order to reduce the inter-individual variability.

15
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B. STUDY DESIGN AND METHODS

1. In life dates: 29 June 2009 -15 September 2009

2. Treatment and observations: Q
The test item was dissolved in culture medium (RPMI 1640) before treatment. No precipitation O@le
test item was indicated at a concentration of 5000 pg/mL. Q\‘

(o)
Experimental design: ,@b

Pre-experiment for toxicity: the highest dose group evaluated was 5000 pg/mL. The relagﬁle mitotic

index was used for assessing the cytotoxicity. o’}
*QQ)
Exposure concentrations (Main experiment): S
Duplicate cultures were treated at each concentration. The selection of the conce[Ll%tions used in the
experiments | and Il was based on data from the pre-experiment. \}o)
@

Experiment I: the cells were treated for 4h with the test item with and withoutdfietabolic activation. The
following concentrations were evaluated: 1000, 2500 and 5000 pg/mL. Th@netaphases were prepared
24h after the treatment. . §
(S)

Experiment Il: the cells were treated for 4h with metabolic activéz%n and prepared 24h after the
treatment. The cells were treated for 24h without metabolic activation and prepared at the end of the
treatment. N
The following concentrations were evaluated: O\Q’
- Without metabolic activation: 500, 1000 and 2500 ug/fiL
- With metabolic activation: 3000, 4000 and 5000 ugtl}ﬁﬁl_

>

Two cultures were set up in parallel and 100 metaphgées were scored for structural chromosomal

aberration per culture. QQ
X
O

Experimental performance: <

Blood cultures were set up within 4h after collggion in plastic vessels. The following volumes were
added to the culture vessels: 8.45 mL culturegfedium, 0.90 mL whole blood, 0.50 mL PHA, 0.10 mL
antibiotic solution and 0.05 mL heparin.
All incubations were done at 37°C in hum@?ed atmosphere with 5% CO2.

]
Treatment: q,o)
Experiment |: short-time exposure 4?‘E§7\/ith and without S9 mix)
After 48h the culture medium Waséblaced with serum-free medium containing the test item without S9
or with serum-free medium contaifting the test item with 50 pL/mL S9 mix.
After 4h the cells were spun Gﬁmn by gentle centrifugation for 10 minutes. The supernatant with the
dissolved test item was discaftled and the cells were resuspended in PBS. The washing procedure was
repeated once as described§xﬁer washing, the cells were resuspended in complete cell culture medium.
The cells were prepared ‘%@h after beginning of treatment.

3\

Experiment 11

e Long time‘éXposure 24h (without S9 mix)
After 48h, the cuﬁlre medium was replaced with complete medium (with 15%FCS) containing the test
item without Sé\The treated cells were prepared at the end of the treatment.

e Expg3ure time with metabolic activation
The cells X)\iére prepared as described for experiment I (with metabolic activation).

<
Prep@\?tlon of the cultures:
At Iggs 2h before harvesting colcemid was added to the cultures (final concentration of 0.2 pg/mL). The
cultures were harvested by centrifugation 24h after the beginning of treatment. The supernatant was
d;%grded and the cells were resuspended in approximately 5 mL hypotonic solution (0.4% KCI). The
ells suspension was left at 37°C for 20 minutes. After removal of the hypotonic solution by

centrifugation the cells were fixed with 3+1 methanol + glacial acetic acid. The fixation procedure was
repeated twice. Slides were prepared by dropping the cell suspension onto a clean microscopic slide. The
cells were stained with Giemsa and according to the Fluorescent plus Giemsa technique.

16
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Proliferation index: \Q\(’)
BrdU labelling was used for the negative control and the highest dose group to detect a possible cell — «~
cycle delay after treatment with the test item. The proliferation index was determined by scoring theﬁJc>
number of the first, second and third metaphases in 100 cells per culture. @@\

Q
Evaluation criteria &
A product is clastogenic if is observed: OQ\‘

e Aclear and dose-related increase in the number of cells with aberrations,
e A biologically relevant response for at least one of the dose groups which is high an the
laboratory negative control range (up to 4.0% aberrant cells). S
The biologically relevant response is the criteria for interpretation of the results. No statisticlﬁl evaluation
of the results was necessary. QQ
X
O
X

Il. RESULTS AND DISCUSSION @g’

Precipitation S
N
No precipitation of the test item was noted with and without metabolic actiydtion at the concentrations evaluated
in experiments | and I1. O)\OJ
Q®
Toxicity

Toxic effects of the test item were observed only in experiment Il \A\&@éut metabolic activation at a concentration
of 2500 pg/mL. Indeed a decrease of the relative mitotic index wagobserved at the concentration of 2500 pg/mL
down to 44%. With metabolic activation no toxic effect of ét?e test item were noted at the concentrations
evaluated. L
>

Q)fo
BrdU-labeling Q)‘\
In experiment I, the values of the proliferation inde;{,%f the negative control were 1.70 (without S9) and 1.25
(with S9). The proliferation index of the highest dos@group evaluated (5000 pg/mL) was 1.52 (without S9) and
1.11 (with S9). No biologically relevant decrease\s@the proliferation index was indicated.

(@)

3

Table 10: Experiment I Pro]iferationQMdex determined by BrdU-Labeling
o

without metabolic activation &

C 0 an® 170 33 67 6 27 73 0
6 5000 N 1.52 46 54 0 51 49 0
RS
AU
with metabolic activationy
C 0 QS) 4h 1,25 70 30 0 84 20 0
6 500 4h 1.11 89 14 0 89 1 0
o
>

&~
In experim% 11, the values of the proliferation index of the negative control were 1.62 (without S9) and 1.21
(with S9), Fhe proliferation index of the highest dose groups evaluated (1000 and 2500 pg/mL) were 1.63 and

1.52 regpectively, without S9. With metabolic activation the proliferation index of the highest dose group
evaluafed (5000 pg/mL) was 1.22. No biologically relevant decrease of the proliferation index was indicated.
X
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Table 11: Experiment II Proliferation Index determined by BrdU-Labeling ,@\@
N
©)

without metabolic activation

>
C 0 24h 1.62 30 70 0 47 53 0 @
8 1000 24h 1.63 43 57 0 31 69 0 @Q
7 2500 24h 1.52 51 49 0 46 54 0 )
)
with metabolic activation 6\.\0
c 0 4h 1.21 76 24 0 82 18 o
6 5000 4h 1,22 77 23 0 79 21 § 0
Q
S
- - .\
Clastogenicity >
S

test item with and without metabolic activation. The aberration rates in 0se groups were within the historical

In both experiments, no biologically relevant increase of the aberratio(n?r%es was noted after treatment with the
control data of the negative control.

Summary of aberration rates:

Experiment |
without metabolic activation @
c 0 4an O 24n 3.0 1.0
4 1000 4h Q0 24 h 2.0 2.0
5 2500 4 h \b 24 h 1.0 1.0
<] 5000 4ho 24 h 0.5 0.5
EMS 900 ah” 24h 20.0 17.0
(%)
with metabolic at:th.raticm(\b
c 0 T 4 24h 4.5 1.0
4 1000 & 4h 24 h 1.0 0.0
5 2500 0 4h 24h 3.0 1.5
6 50005 4h 24h 3.5 1.5
CPA 7,82 4h 24 h 12.5 11.0
0
Experiment 11
diw“l metabolic activation
o C 0 24 h 24 h 1.0 0.5
v 5 500 24h 24 h 3.5 1.0
é\ 6 1000 24 h 24 h 5.5 1.5
Q& 7 2500 24 h 24 h 4.5 2.0
Q(b EMS 400 24 h 24h 24.0 17.0
(&
\é\ with metabolic activation
QO c 0 4h 24h 4.0 1.0
Q 4 3000 4h 24h 2.0 1.5
é@ 5 4000 4h 24h 35 1.5
S 6 5000 4h 24 h 5.0 3.0
S CPA 5 4h 24h 24.5 18.6
S
"L
'QQ Historical control data of the testing facility for the negative control (2004-2008):
(5' Without metabolic activation: incl. gaps: 0.0 — 6.0% / excl. gaps: 0.0 — 4.0%
§ With metabolic activation: incl. gaps: 0.0 — 7.5% / excl. gaps: 0.0 — 4.0%
&
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X2
N
Historical control data of the testing facility for the positive controls (2004-2008): (\\\9
Without metabolic activation: incl. gaps: 10.0 — 33.0% / excl. gaps: 8.0 — 33.0% )
With metabolic activation: incl. gaps: 10.0 — 33.0% / excl. gaps: 8.0 — 30.0% CO{’J
&
Polyploid cells S

No biologically relevant increase in the frequencies of polyploidy cells was found after treatme@fwith the test
item compared to the controls.
9
» S
Positive controls o&)

EMS (400 and 900 pg/mL) and CPA (5 and 7.5 pg/mL) were used as positive controls@d induced distinct and
biologically relevant increases in cells with structural chromosomal aberrations, within the historical control
data. \’\\

N
I11. CONCLUSIONS Q@

O
During the described in vitro chromosomal aberration test and under the e@rimental conditions reported, the
test item amitrole technical did not induce structural chromosomal abe@tions in human lymphocytes cells.
Therefore amitrole is not considered to be clastogenic in this test. Q)Cb

Q_
>
B.6.4.1.3. Additional information in vitro \;D\\

O
No new data have been submitted. Please refer to original Euggslsier.
N

&
<
*QQ)
X
)
bQ
BN
No new data have been submitted. Please refer tg?)riginal EU dossier.
<
9
&
B.6.4.2.2. Rat liver UDS assay@fb

B.6.4.2. In vivo genotoxicity testing

B.6.4.2.1. In vivo micronucleus test

No new data have been submitted. Plg)ége refer to original EU dossier.

Q‘D

. 0y .
B.6.4.2.3. Dominant Igﬂﬁal mutations in male rats

S - ,
No new data have been subritted. Please refer to original EU dossier.
\\\SZ?
2
B.6.4.3. Summar%)& genotoxicity of amitrole

Amitrole has bee[?extensively tested in in vitro and in vivo genotoxicity studies. If positive results were obtained
in some in vitrgutests, no genotoxicity was found in vivo.
By weight of.évidence, amitrole is not a genotoxic compound. This was confirmed by recent in vitro gene
mutation a@chromosomal aberration tests.

(&

O§
B.6§T LONG-TERM TOXICITY AND CARCINOGENESIS
@
c§§.5.1. Long-term (2 years) oral toxicity in the rat
O
[&;

9 No new data have been submitted. Please refer to original EU dossier.
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B.6.5.2. Carcinogenicity study in the rat §
“
No new data have been submitted. Please refer to original EU dossier. ~@O
2
\QQ?
B.6.5.3. Carcinogenicity study in the mouse ¢§’
Q
No new data have been submitted. Please refer to original EU dossier. bo
g
&
- . - . S
B.6.5.4. Summary of long-term toxicity and carcinogenicity studies Q)O)

Long term and/or carcinogenicity studies have been performed in rats, mice and golde@amsters.
X

A first 2-year oral toxicity and carcinogenicity in the rat was considered as inforgﬁ(/e; it was indeed difficult to
assess it because of several changes in dosing regimen. Nevertheless, thyroid~appeared as the target organ
(thyroid hyperplasia were seen in all treated groups, increased incidence of .tyroid tumours (mainly follicular
adenomas)). @\

&
In a carcinogenicity study in rats fed with dose levels of 0, 1, 10 and 10@%{)m, a slight decrease in survival time,
an increase in the incidence of (benign and malignant) thyroid tum&'rs, and an increase of the incidence of
(mainly benign) pituitary gland tumours was observed at 100 ppra$in this study a thyroid function was also
performed in a small number of animals. At 100 ppm (5 mg/kg bg?d) thyroid weight was increased during the
whole study period as was the percentage of accumulation of (g.g\)“oiodine in the thyroid. The NOAEL was set at
10 ppm (equivalent to 0.5 mg/kg bw/d). .\Q\

In a 18-month carcinogenicity study in mice at level of 0 t,}lo and 100 ppm in the diet, increased incidence of
tumours was not observed. In this study a thyroid function was also performed in a small number of animals. At
100 ppm (15 mg/kg bw/d) an increase in thyroid weighband in iodine accumulation in the thyroid was observed.
The NOAEL was set at 10 ppm (equivalent to 1.5 n& bwi/d).

O
In a 18-month carcinogenicity study in Syrian \sters at level of 0, 1, 10 and 100 ppm in the diet, the NOAEL
was set at 10 ppm (equivalent to 1 mg/kg b\{gggh1 based on decreased body weight gain at 10 mg/kg bw/d. No
effect on thyroid was observed. There was rl@evidence of carcinogenic potential.
The Scientific Committee on Plants evaluated amitrole in 2000 in the context of the inclusion of amitrole in
Annex | to council directive 91/414/&@ (SCP/AMITR/002-Final, 13 July 2000) and concluded that:
“In conclusion, since Qg)

a. the thyroid carcinogenic éffect of amitrole appears to be mediated through thyroid-pituitary disruption

to which humans are legs'sensitive

b. there does not seem %fbe a role for increased TSH in human thyroid carcinogenicity,

the thyroid tumours observ%b n rats after long term amitrole treatment appear to be of little or no relevance for

humans. $’D
Corroborating this opiq‘j})n, IARC Overall evaluation (2001) downgraded amitrole to Group 3 (not classifiable as
to its carcinogenici humans) with supporting evidence from relevant data.

It was conclu t‘ﬁhat the thyroid tumours observed in rats were not considered relevant for human and that
amitrole doe%@ need to be classified for carcinogenicity.

Q‘D

2
B.6.6.Q@EPRODUCT|VE AND DEVELOPMENTAL TOXICITY
s\O
B.(‘éfil. Multigeneration study

d}?o new data have been submitted. Please refer to original EU dossier.

¥

B.6.6.2. Developmental toxicity studies
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B.6.6.2.1. Rat

No new data have been submitted. Please refer to original EU dossier.

Q
B.6.6.2.2. Rabbit RN
<

Report: I1A 5.6.11 2000. Study on maternotoxicity in the pregnant female rabb'gﬁollowing oral
administration (gavage).

)
&
. Q
Guidelines S
No formal guideline but principles of the OECD 414 were followed when relevant

GLP: Yes

Acceptability: Yes

| MATERIALS AND METHODS
[
A MATERIAL <&

1. Test Material: amitrole technical
Description: whitish flakes
Lot/Batch #: 067
Purity: 92.3% S\Q
CAS No.: 61-82-5 >

&Q)

2. Vehicle: Q
Purified water obtained by reverse osmosis using %d'?ﬁlli—Ro 8 plus apparatus (Millipore SA, Saint Quentin en
Yvelines, France). \b

N
B. STUDY DESIGN AND METHODS 5)00
o
2. In life dates: 9 May 2000-9 June 2000 (§

S
3. Dosage forms \@
The test substance was administere a solution in the vehicle. The test substance dosage forms were prepared
once a week, stored at room temp%@ture away from light.
&

4. Test system P
S

; N

Animals 5

Number: 10 female rabgg?per group

4]
Strain: New Zealand'white (INRA A 9077) specific pathogen free (S.P.F)
Breeder: Charlqgﬁver France (Elevage scientifique des Dombes, Chatillon-sur-Chalaronne, France)
)

Age/weight;@pprox. 18-19 weeks old at the beginning of treatment period and mean body weight of 3412¢g
(From 28%@; to 3940g). The females were sexually mature and primigravid.

Mating?-females were mated at breeder’s facilities. The day of confirmed mating was assessed visually and
desigﬁated as day O post coitum.
Q
jéclimation: for a period of at least 5 days before the beginning of the treatment period
O
S

9 Allocation to study: During the acclimation period the animals were randomly allocated to the groups

Identification: individually by ear tattoo
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Environmental conditions o>
Temperature: 18+3°C ~foo
2
Relative humidity: 50+20°C 0(0
Q
—_ - 5
Lighting: 12h dark/12h light (07:00-19:00) o
(o)
Ventilation: about 12 cycles/hour of filtered, non recycled air ,@b
&(DQ
S

Housing QQ
The animals were individually housed in stainless steel cage (64 cmx48 cmx41 cm) S
<

Food and water 05)\'
@
The animals had free access to diet “type 110” (UAR, Villemoisson, Epinayéhr-Orga, France). Each batch of

diet was analyzed by the supplier for composition and contamination levels. ,§
The animals had free access to tap water filtered using a 0.22u filte,r\;)él\/lillipore SA, Velizy, France) and

contained in bottles. Bottles were changed at least once a week. Q)o)
Q_
S
Treatment ;D\\
NG
. @O
Treatment groups <~
t}\
Group Number of mated females Dose-leveP(mg/kg/day)
1 10 0 o
2 10 3
3 10 15¢
4 10 75
o

Duration: Each animal was given the test subﬁance or control dosage forms once a day, at approximately the
same time, from day 6 to day 18 post coitu(rgg?nclusive (organogenesis).

Route of administration: oral route by ggg)age using a plastic syringe fitted with a plastic gavage tube.
&
Qfo
Observations KO
bfb
Clinical signs (including evjq‘&ce of abortion/resorption) and mortality were checked daily.
Body weight, food consum@ﬁon and water consumption were recorded every 2 days.
On day 5, 19 and 29 post-coitum a blood sample was taken from every female and blood biochemistry
investigations relating(g%the thyroid function (including thyroid hormones) were carried out.
On day 29 post-coittyn the dams were sacrificed and subjected to macroscopic examination. The thyroid were
sampled, weighted and examined microscopically.
The fetuses w reﬁemoved by hysterectomy. The litter parameters were recorded: number of corporea lutea,
implantation sitgs, early and late resorptions, dead and live fetuses.
The fetuses were weighted and submitted to external examination. The thyroids were then samples and examined
microscop@i@lly.

O,\@
I R§EULTS AND DISCUSSIONS
o

nical signs:
o treatment-related clinical signs were observed at any dose level.

Mortality
No death imputable to the treatment was recorded.

22



B.6. Toxicology and metabolism

Y\:
Amitrole Volume 3 - Annex B January 2013 @QJQ
N
OC)
o

Abortions \Q@
No abortion was observed in any group. 6\\
Body weight, food consumption and water consumption ~<0
The body weight gain, the food and water consumption were similar in the control and the 3 and 15 mgﬁg bw/d
treatment groups. &

In the 75 mg/kg bw/d group, the body weight gain, food consumption and water consumption Wereclbwer than in

the control group (body weight gain: - 66%, p>0.01; food consumption: -37%, p>0.01; waterb&msumptlon -

24%).

&
Blood chemistry S
There were no notable changes at 3 and 15 mg/kg bw/d. <Z)

At 75 mg/kg bw/d, there was an higher cholesterol level (+225%, p> 0.01) and a @wer level of the thyroid

hormones T3 and T4 (T3: -51%, p < 0.01; T4: -29%, p> 0.01). \
9
N

Hysterectomy data £
All the hysterectomy parameters were similar in the control and in the treated g{\oups: pre-and post-implantation

loss, number of foetuses and fetal weight. (%7\\
&

Fetal external examination
There were no treatment-related external malformations or variations Q—%ﬁe foetuses of the 3 and 15 mg/kg bw/d
treatment groups.

At 75 mg/kg bw/d, 3/66 fetuses displayed a domed-head, x&obably related to dilatation of cerebral
ventricles/hydrocephaly. A relationship to treatment could not beg@led out.

o
Pathology t‘}\Q
>
Organ weights (dams) &
No notable difference in thyroid weights between the c&trol and treated females was observed.
X

Macroscopic post-mortem examination (dams) <
No macroscopic changes (including in the thyroio® that could be attributed to treatment was recorded.

Microscopic examination of the thyroids (damas’cand foetuses)

No difference was recorded between contrgfand the 3 mg/kg bw/d treated group.

Changes indicative of thyroidal hyperactiyity were noted in all the dams (follicular cell hyperplasia, decrease in
eosinophil colloid, presence of low or h%h cuboidal epithelium and decrease in the follicular size). The severity
of the morphological changes was s@hlar between the animals given 3 mg/kg bw/d and the controls. However,
slightly higher severity was seen mcﬁﬂe treated animals given 15 or 75 mg/kg bw/d but without evidence of dose-
relationship, which might be explgined by great inter-individual variations.

No sign of thyroidal hyperactl\ﬁ@ was reported for the foetuses either in the control or in the treated groups.

S

XS
@
I11 CONCLUSIONS ~
2
The test substance, @%trole technical, when administered to pregnant female rabbits, daily from day 6 to day 8
post coitum, at 3, 18/and 75 mg/kg bw/d was not maternotoxic at 3 and 15 mg/kg bwi/d.
However at 75 mgkg bw/d a clear maternotoxicity was recorded.
Signs of thyro@‘al hyperactivity (of slightly higher severity) were noted at 15 and 75 mg/kg bw/d among the
dams.
No sign of{g{/rmdal hyperactivity was recorded among the foetuses of any treatment groups.
Conse ly the No Observed Effect Level for maternal effects was set at 3 mg/kg bw/d.
L for developmental effects can be set at 15 mg/kg bw/d based on fetal malformations observed at 75
wi/d (3 out of 66 fetuses from 2 litters displayed a domed-head, probably related to dilatation of cerebral
ggcles/hydrocephaly

N
boo
. B.6.6.3. Summary of reproductive and developmental toxicity study
N
) In two generations studies it was shown that amitrole was not toxic to FO and F1 generation up to 2 ppm and did
not induce any effects on the reproductive performance o an , hor impaired the development o an
S ind ff h ducti f f FO and F1 impaired the devel f F1 and
S
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F2 offspring up to 15 ppm. The dose of 15 ppm was slightly toxic for the FO (males only) and F1 paren

animals as shown by minimal increase of thyroid activity. The 112.5 ppm dose level was severely toxic for. the
FO and F1 parents, impaired their fertility and disturbed the development of F1 and F2 litters. Neverthql&é? all
findings on reproduction correlated with severe systemic parental toxicity, so that a primary efféct on

reproduction was excluded. 0
A NOAEL was set at 15 ppm (0.9 mg/kg bw/d) for reproductive toxicity and at 2 ppm (0.12 mg/k\@bw/d) for
parental toxicity. Q\

)

Teratogenicity studies were conducted in rats (by oral route) and rabbits (by oral and dermal ro@s).

In rats exposed by gavage to dose levels of 0, 100, 500 and 1000 mg/kg bw/d, inghtc%?aternotoxicity was
observed at 500 and 1000 mg/kg bw/d (reduced body weight gain and food consu on, increased thyroid
weight). Reduced fetal body weight/litter and reduced skeletal ossifications were gserved in the high-dose
group. Increased incidences of enlarged and/or dark thyroids were seen in foetuses at 500 and 1000 mg/kg bw/d.
The NOAEL for maternotoxicity and embryo/fetotoxicity was set at 100 mg/kg b@’d. Amitrole was considered
not to be teratogenic in rats at doses levels up to 1000 mg/kg bwi/d.
<

In rabbits exposed by gavage to dose levels of 0, 4, 40 and 400 mg/kg bW/d§ dose related increased incidence
of abortions was observed in all treated groups. Decrease body weight @in during the gestation period was
observed at 40 and 400 mg/kg bw/d and increased liver weight at 4(;2@%3/@ bw/d. Embryo/foetotoxicity were
observed at 40 and 400 mg/kg bw/d. Increased incidences of irreversible structural changes were also found at
these dose levels, which involved mainly the head and limbs. The NOAEL for maternotoxicity, embryo-
foetotoxicity and teratogenicity was set at 4 mg/kg bwi/d. S
Based on this study, the classification of amitrole as reprotoxic cg@gory 3 (Xn, Repr. Cat. 3 R63) was agreed at
European level by a specialised experts group (ECBI/59/00 =<ZAdd. 1 — Rev.2). Amitrole was thus classified
reprotoxic category 2 according to the criteria of the regﬁ‘ation (EC) n°1272/2008 (H361d: Suspected of
damaging the unborn child). I75;
&Q)
In a more recent study rabbits were exposed by ga\fﬁ’e to dose levels of 0, 5, 20 and 80 mg/kg bw/d from
gestation day 6 to 18. All dams were sacrificed on 29. There was no treatment-related maternal death. In the
80 mg/kg bw/d group, the body weight gain, the feed consumption and water intake were reduced during the first
week of treatment so that the NOAEL for mate@ toxicity was set at 20 mg/kg bw/d. No teratogenic effect was
observed. 3)0
The same dose levels were used in a speciah Study to further characterize the toxicity in pregnant rabbits. The
NOAEL for maternal toxicity was 5 mg/@ bw/d based on decreased absolute and relative liver weights and
statistically significantly decreased aIbugn and protein levels seen at 20 and 80 mg/kg bw/d. At 80 mg/kg bwi/d,
there were reductions in food cons ion, increased creatine kinase levels, decreased triiodothyronine and
thyroxyne levels and thyroid foIIicul§>ceII hypertrophy.

Q

A study to further investigate m&@érnotoxicity in pregnant rabbits was performed in 2000 (see summary above,
Richard 2000). In this study rabbits received the test substance as an aqueous solution, by oral gavage, at 0, 3, 15
or 75 mg/kg bw/d from day. \@% 18 post-coitum. At the highest dose level of 75 mg/kg bw/d, effects observed in
dams were: reduced body@eight gains, food consumption and water intake, decreased T3, T4 and cholesterol
levels and morphologic anges indicative of thyroid hyperactivity, which were also evident at 15 mg/kg bw/d.
The NOAEL for mate@%l toxicity was thus set at 3 mg/kg bw/d. At 75 mg/kg bw/d, 3/66 fetuses from 2 different
litters displayed a démed-head, probably related to dilatation of cerebral ventricles/hydrocephaly. A relationship
to treatment with{\ test substance cannot be ruled out. The developmental NOAEL could thus be set at 15
mg/kg bw/d. Th\'rbfinding supports the classification as Xn, Repr Cat 3 R63 proposed before this study report
termination. = O
>

In a dermaReratogenicity study in rabbits at dose levels of 0, 1000, 1500 and 2000 mg/kg bw/d, maternotoxicity
(decreaseg’ body weight and food consumption, thin appearance and anorexia) was observed at 2000 mg/kg
bw/d. At this level, irreversible structural changes (anencephaly and microphtalmia) were observed. The
NOAEL for maternotoxicity, embryo/fetotoxicity and teratogenicity after dermal exposure was 1500 mg/kg

o

bOC)

&
N
O.
S
N

B.6.7. DELAYED NEUROTOXICTY STUDY

No new data have been submitted. Please refer to original EU dossier.
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B.6.8. FURTHER TOXICOLOGY STUDIES

-9
B.6.8.1. Toxicity studies on metabolites (50\

Q
No new data have been submitted. Please refer to original EU dossier. §
N
o

B.6.8.2. Supplementary studies on the active substance

Literature review

The applicant provided a literature review report on the toxicology of amitrole.

Objective of the review
The review was made in order to identify scientific peer-reviewed open Iiteratiﬁgn the toxicology of the active

substance amitrole which may affect the assessment on human health and/or ariima | health.
@
S

Criteria of relevance applied &

N
Publications meeting the relevance criteria are those showing new/ugﬁg%wn effects or information potentially
contradictory to the regulatory data package for the active substance“its relevant metabolites and/or the plant
protection products on human health, and/or animal health, whléq\ could impact the endpoints or the risk
assessment parameters.
Publications providing information that do not challenge the e ing regulatory data package will be treated as

not meeting the relevance criteria. .Q
b\
The reliability assessment for relevant studies was done a@%rding to Klimisch et al®.
(%]
Results Q

From the registration of amitrole, none of the pub@hed papers gives new/unknown information compared to
data provided in the first monograph. e
&
2
QO

Position paper on the relevance of potertial endocrine disrupting properties of amitrole for humans
4}

O
According to the regulation (EC) N° é@Z/ZOOS, amitrole is currently classified as:

Warnlng
H 361d: Suspected of @magmg the unborn child

H 373: May cause damage to organs (thyroid) through prolonged or repeated exposure
H 411: Toxic to aqudtic life with long lasting effects

According to tﬁe provisionary criteria set in annex Il article 3.6 of regulation (EC) N° 1107/2009 it may be
considered a@ potential endocrine disruptor.

A positi@?paper concerning the relevance of potential endocrine disrupting properties of amitrole for humans

was p@vlded. The summary of the applicant is reported below.

S
ort: 1A 5.11 Anonymous, 2012. Amitrole: why it should not be considered as an endocrine disruptor to

bO‘I-‘Iuman? Nufarm’s position paper.

1 Klimisch, H.J., Andreas, M., Tillmann, U. 1997. A systemic approach for evaluating the quality of experimental
toxicological and ecotoxicological data. Regulatory toxicology and pharmacology 25.1-5. Article n° RT961076
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“In April 2004, Amitrole was considered as reprotoxic based on the results of one study in rabbits wh
malformations were observed at high materno-toxic dose (Directive 2004/73/EC). It is therefore classified as
reprotoxic category 3 according to the criteria set out in directive 67/548/EEC or category 2 accordingg}@the
criteria of the regulation N° 1272/2008. 2

J

On the other hand, it is known to have thyroid effects in rodents. Q;O

N
According to the provisional criteria set in Commission regulation 1107/2009/EC, amitrole ma)(:be therefore
@)

considered as a potential endocrine disruptor. >
However due to large interspecies differences between rats and humans in the thyroid functio@%he extrapolation
Ui
S
from rodent data to human should be considered as non-relevant. @o’
Q
X

)
In a workshop held in Germany from 11/11 to 13/11/2009 (Federal Institute for Risk\ﬁssessment, 2010), the BfR
defined an Endocrine Disruptor (ED) as "an exogenous substance or mixture\{ﬁat alters function(s) of the
endocrine system and consequently causes adverse health effects in an intact organism, or its progeny, or (sub)

populations". \OQ

Q
They proposed the following tier approach for determining whether a chen(m_/j)éﬁl can be considered as an ED:
@q\
e to analyse the toxicological data obtained according to the“tgquirements of the directive 91/414/EC

and of all other available data. ) OQ'

N
Amitrole was adequately tested according to the requirements of\fﬁe directive 91/414/EC, all the available data
were reviewed when amitrole was included in the Annex I.QCP the directive 91/414/EC. Most studies were
designed for investigating the major adverse effect of amitrgle, an impairment of the thyroid function. In the
different studies, when needed, T3, T4 and TSH levels we;b'émeasured, thyroid weight was determined and the
histopathological data included extensive examination of the pituitary-thyroid axis.

e to establish the mechanism/mode of action Qfgﬁe chemical.

In the sub-chronic and long-term studies, amitrole WZ% shown to generate adverse thyroid effects.

The mechanism(s) of action of amitrole is well \gstablished : Amitrole acts on thyroid by blocking the iodine
uptake and inhibiting thyroid peroxidase. 9

The inorganic form of iodine, iodide, is quitkly and efficiently absorbed from the gastrointestinal tract and
enters the follicular cells through the basakiembrane. This uptake is rapidly followed by an oxidation reaction
catalyzed by Thyroid peroxidise (TPO) resulting in synthesis of DIT (diiodotyrosine) and MIT
(monoiodotyrosine). Within the proteip&thyroglobulin, iodine tyrosyl moieties (DIT and MIT) are combined to
form the thyroid hormones T3 and T(Sﬁcf figure 1).

.(/"' ; Thyroglab@ ¢
T4 Ty
4 /629 \
DIT (b‘%‘“_* MIT
S

\ Yodine i 4
Q) Tyrosme./_,

e Calloid

[l
§F
S -‘
S Figure 1: Uptake of iodide into the follicular cell by NIS. Oxidation reaction (catalysed by Thyroid Peroxidase) resulting in
[Q\(O synthesis of DIT = diiodotyrosine; MIT = monoiodotyrosine; T3 = triiodothyronine; T4 = thyroxine (from Clifton-Bligh and
A Delbridge 2005).

O.
S
&
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By blocking the iodine uptake and inhibiting thyroid peroxidase, amitrole inhibits the thyroid hormone synthesi
which results in a decrease in T3 and T4 blood levels and causes an increase in TSH production in pituitary
gland. This hormone imbalance leads to cell hypertrophy / hyperplasia and can lead to thyroid ;gﬁour

formation in rodents. 2

@
e to investigate the relevance of the mechanism of action to humans. If a mechanism ofqtﬁ)xicity in
animals is identified that is clearly not relevant to humans, the decision procedure migﬁ be left at
this step. §

Several interspecies differences were observed between human (and primates) and rodent sucb@bs iodide uptake,
TPO activity, presence of a specific binding protein (TBG) with a high affinity for thyroid hclrﬁones, half-lives of

T3 and T4, TSH levels and thyroid histology. (e))
(%4}
Q
Indeed, the effects of substances like amitrole on thyroid function are expected toche of different nature in
rodents and in primates including human for two sets of reasons: \’\\
9
1) Different sensitivity of the thyroid: Indeed, amitrole acts by blocking tt\@iodine uptake and inhibiting
thyroid peroxidase. §
a) lodide uptake: lodide is taken up from the extracellular space intﬂg\\the thyroid follicular cells by an
active transport process In the rat, the NIS protein is expressed o igh density while in humans, NIS is
seen in a “‘patchy’’ pattern. @0)
Q_

b) Primates were shown to be far less sensitive to TPO inhibitj@' than rodents are.

Thyroxine peroxidase is the enzyme catalyzing the ox\iﬁ\ation of inorganic iodide to iodine tyrosyl
moieties that are combined to form thyroid hormones.. (00

The inhibition of monkey TPO requires approximatg\b(\SO and 450 times the concentration of PTU and
sulfamonomethoxine, respectively, than rat TPO ddgs.

This striking inequality might explain the greatgg(,z%usceptibility of the rat to the anti-thyroid effects of
such compounds compared to the primate. Q@

N
2) General physiology of the hypothalamus/pi@tary/thyroid axis:

In Human thyroid, the follicles are uniformly Ia&be with abundant colloid and are lined by relatively flattened
follicular epithelial cells. In contrast, the rod@ thyroid has large follicles only in the periphery of the gland.
The interior is comprised of comparatively g%’all follicles with small amounts of colloid surrounded by a more
cuboidal follicular epithelium. ,§

a) In rats there is a high hormone $tirnover partially due to the absence or low concentration of the TBG,
then a high proportion of fre@ormone with a high hormone clearance.
Once released in the per@eral blood, more than 99% of thyroid hormones are bound to different
serum proteins: thyroxjme-binding globulin (TBG), transthyretin (prealbumin) and albumin which
prevents thyroid hormgges from metabolic degradation and decreases renal elimination.
TBG is a glycoprotein-containing only one binding site and is responsible for the transport of more than
75% of thyroid hoﬁn@ones (T3 & T4) in human.
In rats, TBG levels vary considerably with age. TBG is not found in rats between the ages of 2 and 7
months, the agélrange typically used in basic toxicology studies and is found at very low levels after 7
months. So-tffat the major way for thyroid hormones transportation in blood is through binding to
albumin h is a none specific carrier with a low affinity.
As hormg@re binding is generally accompanied by slower metabolic degradation of the hormone, the
biologéc | half-life of T4 and T3 in human plasma are longer than that of rats (5 and 10 times longer
for;z;@ and T4 respectively).

b) %faster turnover of thyroid hormones in the rat results in an increased need for thyroid hormone

production (10 fold higher than in the adult human), which is maintained by higher circulating levels of

“O'TSH. All these make the rat more sensitive to any event which will impact hormone synthesis or
o catabolism.

&

ﬁese species-specific, physiological differences in the thyroid indicate that the rat is clearly more susceptible to

Sthyroid perturbation than primates and humans are.

This difference in sensitivity has been also acknowledge by the Scientific Committee on Plants (SCP) in its
opinion of 06/06/2000 who has already recognized that the thyroid tumours found in rats after long-term
administration of amitrole was of little or no relevance to humans.
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Due to all these interspecies differences between rodents and Human, the mode of action of amitrole in rode
is not considered as relevant for Human. 6\\
0
. . . . 9
e to make a decision on the endocrine properties of the chemical. (o

Human exposure to amitrole is low. \Q‘b
LN

Amitrole is a non-selective herbicide that is used on non-cropped areas, on cultivated areas af@ harvest and
before sowing and/or planting as well as in orchards and vines (soil applications). Depefding on crops,
Amitrole can be applied two times in a year: at the end of winter (end of February/Beginnin March-April) in
vineyards and in autumn (October-November) in orchards/olives. 03

It is applied with a tractor-mounted / trailed boom sprayer with hydraulic nozzles (spra;ézng downward). A field
operator study conducted on 30 operators showed that the 90th percentile of th&- results was below the
Acceptable Operator Exposure Level (AOEL) (Thouvenin, 1. 2012 see point IIIA7.3.3§f the Europen dossier). As
the AOEL is really low (0.001 mg/kg bw/d) the operator exposure being below this\>§EOEL can also be considered
as very low. &

<
The AOEL is based on thyroid effects observed after repeated administration§ of amitrole to rats over 90 days.
As rats are known to be more sensitive than humans to thyroid impairmentﬁfﬁis AOEL is consequently very low,
thus ensuring a large margin of safety for the operators which are all tgﬁ”less likely to develop thyroid effects
that they are exposed only once a year. Q@

Maximum Residue Limits were set up by the Regulation 149/2008/E§(29/01/2008). Most of the MRL were fixed
at 0.01 mg/kg. The only exceptions are olives (table and oil), 0.055ppm, oilseeds as well as tea, coffee, herbal
infusions and cocoa (0.02 ppm). Although the MRL exceedsdn some cases the trigger value given in the
regulation 396/2005/EC — 0.01 ppm — the dietary exposure of hdmans is once again limited (max of 50 % of the
ADI set at 0.001 mg/kg). 6\0
. v
e Conclusion &

Taking into account the non-relevance to humans of tﬁb@mode of action of amitrole on thyroid and the very low
exposure of operators and / or of consumers, no enqi@rine effects are expected to occur in Human at the level of
reasonably expected exposure and well beyond. Re)

. ) N
As a consequence, amitrole should not be cons{@red as an endocrine disruptor for Human.”
22
O

RMS assessment on endocrine disruptinﬁ)roperties:
The mechanism of action of amitrole o@hyroid is well known and it is accepted that humans are less sensitive
than rodents. Amitrole exhibits thyro@effects in rat, mouse, dog, monkey and rabbit after oral, inhalation and
dermal exposure, as well as in bi@é and fishes. A non-relevance of thyroid effects to humans cannot be
completely ruled out.

N4

cb(b
;\'\O

B.6.9. MEDICAL DATQ\\?XND INFORMATION
o
(02

B.6.9.1. Medicaké-frveillance on manufacturing plant personnel

QO
According to the%otifier, each worker exposed to amitrole is medically followed every year. The following tests
are performeg;
&
g%lood analysis: complete blood count and blood biochemistry
lung X-ray photograph

[ ]
‘O
" A clinical examination

&
gﬁ% applicant reported two accidents occuring at the manufacturing plant during the handling of amitrole:
(@)
(@) . . . . .
S e One worker was packing amitrole in bags. When he closed one bag a cloud of amitrole was emitted. He

(Q\(O breathed it in and eventually ate some of the product. He was sent to hospital for control and was
AN released in the afternoon. No particular treatment was administered.
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e Another worker, in order to close a bag of 25kg of amitrole, displaced air contained in the bag
pressing with dimensions bag. Amitrole dust was projected out of the bag. And felt into his eyes, 1In
order to avoid any irritation, the eyes were washed with Diphoterine (lava eye). The worker Wentgﬁsee
an ophtamologist for check-up. No medical treatment was necessary. >

Q(D

,\*Q@

&
The notifier reported that a case of fatal poisoning was reported since the first review of amltr&@Q A 54-year-old
man was hospitalized because of unexplained coma with myoclonic jerks and vasc coIIapse Despite
symptomatic treatment with mechanical ventilation and vascular filling, life-threatenin Cg?ock occurred with
oliguria, profound metabolic acidosis and cardiac arrest.
Hyperchloremia (141 mmol/L) with reversed anion gap (-19) suggested interference v@t-h chloride measurement
caused by halogens (Br,F,I) or other anions such as thiocyanate. Eventually a \fﬁeed killer, Radoxone TL
containing amitrole and ammonium thiocyanate, was found at the patient's houg%’ Thiocyanate and amitrole
blood levels were 750 mg/L and 138 mg/L respectively more than 12 hours after ingestion. After prolonged
cardiopulmonary resuscitation, continuous venovenous hemodiafiltration was @rformed Despite hemodynamic
recovery the patient died 48 hours later of postanoxic coma. N
The conclusions of this paper were that amitrole, a systemic nonselectlv} herbicide, is often associated with
ammonium thiocyanate which enhances its activity. Experimental stugjbs and previous fatal cases suggest a
predominant toxicity of thiocyanate. Early diagnosis is important.

B.6.9.2. Clinical cases and poisoning incidents

N
5,»\0
B.6.9.3. Observations on exposure to the general popul

No new data. Please refer to original EU dossier. 6\0

@(b
B.6.9.4. Clinical signs and symptoms of poiso%ﬁ% and details on clinical tests
<
Sb

<

2
B.6.9.5. First aid measures and thera@utic regimes
o

No new data. Please refer to original EU dossier.

No new data. Please refer to original EL{D@'ossier.

&

B.6.9.6. Expected effects of gg,ﬁonmg

No new data. Please refer to %Bmal EU dossier.
\
\{u‘
Q@
B.6.10. SUMMAR&’)@F MAMMALIAN TOXICITY AND OVERALL EVALUATION
B.6.10.1. Sumrggary of mammalian toxicity

Absorption, @strlbutlon metabolism and excretion
Pharmacok@étlc studies were conducted in male and female mice, rats and rabbits.
FoIIowi‘gf)oral administration, amitrole is readily absorbed from the gastro-intestinal tract of mammals. It is
rapidlyO creted from the body mainly as the parent compound. The main route of excretion in humans and
Iabo@ory animals is via the urine and the majority of excretion takes place during the first 24h.
Th't§molecule is a polar molecule which is mostly excreted unchanged in urine. Phase 1l reactions can occur and
@?sist in conjugation to glutathion through the glutathione transferase. Other enzymes like N-acetylase or CS
boo
\'Q\(O 2 Annick Legras, Didier Skrobala, Yves Furet, Pascal Kintz, Elisabeth Forveille, Pierre-Francois Dequin and Dominique
A Perrotin. Herbicide: Fatal Ammonium Thiocyanate and Aminotriazole Poisoning. 1996. Clinical toxicology. Vol. 34, No. 4,
Pages 441-446
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lyase are also involved. N-acetylase leads to the formation of 3-amino-1,2,4-triazolyl-5-mercapturic acid_i

mammals whereas the CS lyase action gives rise to 3-amino-5-mercapto-1,2,4-triazole. o>
The reactions are shown in figure 1. ~foo
&
Figure 1. Proposed metabolic pathway of amitrole in rats ‘Q
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Acute toxicity o
@Q
Technical amitrole is of low o@”and dermal toxicity in rats (LDg, > 5000 mg/kg b.w and > 2500 mg/kg b.w.
respectively). Q>

The acute toxicity was also,@ry low when administered by intravenous route in rats and mice.

Acute inhalative exposur%’fb the highest technically producible aerosol concentration (439 mg/m?) was tolerated
by rats without any ad@se effect. The 4-hour LCs, was set to be greater than 0.439 mg/L (highest attainable
concentration). %]

Technical amitrolezs-hot irritant to the skin and slightly irritant to the eyes. Amitrole was shown not to be a skin
sensitizer in a Mggnusson and Kligmann test.

&
Short-ternbf§xicity
(&

Repeate\é*\oral administration of amitrole results mainly in effects on thyroid. It is currently well know that

thyroid>toxicity of amitrole is due to inhibition of thyroid peroxidase. Consequently rats treated with amitrole

havefow serum T4 and T3 levels with a parallel increase in TSH levels. Amitrole interferes with the production

ofdthyroid hormones thus leading to hypertrophy and hyperplasia of the follicular cells of the thyroid. That can

&ult in tumours of this gland in rodents after a prolonged administration. Evidence for reversibility of the
bothyroid effect in the rat was observed when the exposure was of short duration.

-9

N
&Q After 4 weeks of administration by oral route, thyroid effects are observed at levels greater than 1.5 mg/kg bw/d
in rats (LOAEL of 5 mg/kg bw/d).

O.
S
&
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Three short-term studies were conducted in rats (one 10-week study and two 90-day studies), two one-y.
studies were carried out in dogs and a 90-day study was performed in monkeys. 6\\
In the 10-week study, the NOAEL was set at 1.5 mg/kg bw/d in females and less than 1.5 mg/kg bw/d i ~coales,
based on increase of TSH levels, follicular cell hypertrophy, small vesicles and increase vascularit served
from 12 mg/kg bw/d in females and 1.5 mg/kg bw/d in males. In the two 90-day studies (one perfomg@d in males
only and the other in females only), the NOAEL were set at 0.1 mg/kg bw/d in males and females, based on
thyroid effects (histological changes in the thyroid regarding appearance of follicular cells, contenfof colloid and
capillary density in males; in females: increased iodine uptake shortly after injection, increased thyroid weight
and histopathological changes of the thyroid). @Q

Although no thyroid effects were observed in a 1-year dog study (NOAEL of 12.5 mg/kgdbw/d, the highest dose
level where only pale coloured pancreas was noted), thyroid parameters were affected-from the LOAEL of 13
mg/kg bw/d in the other 1-year dog study. This consisted in enlarged thyroid, inQL&sed absolute and relative
thyroid weight and follicular cells hyperplasia. The NOAEL was established at 0.3 #7g/kg bw/d in this study.

A 90-day toxicity study was performed in cynomolgus monkey by oral route. @ﬁe NOAEL were set at less than
30 mg/kg bw/d in males and at 100 mg/kg bw/d in females, based on thyrogﬁ effects observed from 30 mg/kg

bw/d in males and 330 mg/kg bw/d in females. o}‘
S
Overall a NOAEL of 0.1 mg/kg bw/d for thyroid effects by oral r@% can be considered in the short-term
studies. Q&
<

By dermal route a NOAEL of 100 mg/kg bw/day was establisl@‘g in a 28-day study in rats based on thyroids
effects (slightly higher TSH level and slightly decreased T3 afid T4 levels, higher mean absolute and relative
thyroid weight, morphological indication of gland hyperactivity) observed at 500 mg/kg bw/day. In rabbits no
adverse effect was reported until the dose of 100 mg/kg b @ y.
<

By inhalation, a NOEC of 0.1 mg/L was establish@§’in a 28-day study in rats based on thyroids effects
(decreased T3 and T4 level, thyroid hyperplasia andglevated thyroid weight) observed at 0.32 mg/L. However
this NOEC was established based on the aerosol ‘€oncentration in the inhalation chamber. The particle size
distribution was not evaluated so that no information is given regarding the respirable fraction. Therefore the
fraction of the aerosol concentration that Wao_;&%ffectively inhaled cannot be determined in order to derive a

systemic NOEL. >
®f§
Genotoxicity \@0)
g

Amitrole has been extensively testéd in in vitro and in vivo genotoxicity studies. If positive results were obtained
in some in vitro tests, no genoto@@ity was found in vivo.
By weight of evidence, amitréle is not a genotoxic compound. This was confirmed by recent in vitro gene

mutation and chromosomal@rration tests.

\}’Zr

N
N R
Chronic toxicity/carcinogenicity

Long term and/or@%(cinogenicity studies have been performed in rats, mice and golden hamsters.

A first 2—year\6PaI toxicity and carcinogenicity in the rat was considered as informative; it was indeed difficult to
assess it be@use of several changes in dosing regimen. Nevertheless, thyroid appeared as the target organ
(thyroid hg%erplasia were seen in all treated groups, increased incidence of thyroid tumours (mainly follicular

d .
a enos\nO@Q)

In a@rcinogenicity study in rats fed with dose levels of 0, 1, 10 and 100 ppm, a slight decrease in survival time,
a@@hcrease in the incidence of (benign and malignant) thyroid tumours, and an increase of the incidence of
@ainly benign) pituitary gland tumours was observed at 100 ppm. In this study a thyroid function was also

performed in a small number of animals. At 100 ppm (5 mg/kg bw/d) thyroid weight was increased during the

whole study period as was the percentage of accumulation of radioiodine in the thyroid. The NOAEL was set at
10 ppm (equivalent to 0.5 mg/kg bw/d).
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In a 18-month carcinogenicity study in mice at level of 0, 1, 10 and 100 ppm in the diet, increased incidencgﬁ‘?
tumours was not observed. In this study a thyroid function was also performed in a small number of animals.At
100 ppm (15 mg/kg bw/d) an increase in thyroid weight and in iodine accumulation in the thyroid was obs%f?/ed.
The NOAEL was set at 10 ppm (equivalent to 1.5 mg/kg bw/d). 2

~Q(D

In a 18-month carcinogenicity study in Syrian hamsters at level of 0, 1, 10 and 100 ppm in the diet{@é NOAEL
was set at 10 ppm (equivalent to 1 mg/kg bw/d) based on decreased body weight gain at 10 m bw/d. No
effect on thyroid was observed. There was no evidence of carcinogenic potential. bo
)

The Scientific Committee on Plants evaluated amitrole in 2000 in the context of the incl s\on of amitrole in
Annex | to council directive 91/414/EEC (SCP/AMITR/002-Final, 13 July 2000) and concl@ed that:
“In conclusion, since QQ

a. the thyroid carcinogenic effect of amitrole appears to be mediated through tI@woid—pituitary disruption

to which humans are less sensitive \’\\

b. there does not seem to be a role for increased TSH in human thyroid carci\@genicity,
the thyroid tumours observed in rats after long term amitrole treatment appear tdbe of little or no relevance for
humans.” S

&
Corroborating this opinion, IARC Overall evaluation (2001) downgraded ,qg%itrole to Group 3 (not classifiable as
to its carcinogenicity to humans) with supporting evidence from relevantq)dita.
Q_

It was concluded that the thyroid tumours observed in rats were net considered relevant for human and that

amitrole does not need to be classified for carcinogenicity. (40\\0
N
O
9

Reproductive toxicology 6\0
v

In two generations studies it was shown that amitrole W&§Qr)1ot toxic to FO and F1 generation up to 2 ppm and did
not induce any effects on the reproductive performanee of FO and F1, nor impaired the development of F1 and
F2 offspring up to 15 ppm. The dose of 15 ppm i slightly toxic for the FO (males only) and F1 parental
animals as shown by minimal increase of thyroidzactivity. The 112.5 ppm dose level was severely toxic for the
FO and F1 parents, impaired their fertility and @urbed the development of F1 and F2 litters. Nevertheless all
findings on reproduction correlated with s@‘ere systemic parental toxicity, so that a primary effect on
reproduction was excluded. >

A NOAEL was set at 15 ppm (0.9 mg/kgzﬁw/d) for reproductive toxicity and at 2 ppm (0.12 mg/kg bw/d) for
parental toxicity. OQ))

@

Teratogenicity studies were conduct&ﬁ’bin rats (by oral route) and rabbits (by oral and dermal routes).
Q

In rats exposed by gavage to Qﬁge levels of 0, 100, 500 and 1000 mg/kg bw/d, slight maternotoxicity was
observed at 500 and 1000 mg/kg bw/d (reduced body weight gain and food consumption, increased thyroid
weight). Reduced fetal bodyyweight/litter and reduced skeletal ossifications were observed in the high-dose
group. Increased incidencegof enlarged and/or dark thyroids were seen in foetuses at 500 and 1000 mg/kg bw/d.
The NOAEL for materngtoxicity and embryo/fetotoxicity was set at 100 mg/kg bw/d. Amitrole was considered
not to be teratogenic ir@}ats at doses levels up to 1000 mg/kg bw/d.

O

In rabbits expose <$$/ gavage to dose levels of 0, 4, 40 and 400 mg/kg bw/d, a dose related increased incidence
of abortions Wg\ bserved in all treated groups. Decrease body weight gain during the gestation period was
observed at 40cand 400 mg/kg bw/d and increased liver weight at 400 mg/kg bw/d. Embryo/foetotoxicity were
observed at@ and 400 mg/kg bw/d. Increased incidences of irreversible structural changes were also found at
these dosg9evels, which involved mainly the head and limbs. The NOAEL for maternotoxicity, embryo-
foetotoxicity and teratogenicity was set at 4 mg/kg bwi/d.

Based.on this study, the classification of amitrole as reprotoxic category 3 (Xn, Repr. Cat. 3 R63) was agreed at
Eurgaean level by a specialised experts group (ECBI/59/00 — Add. 1 — Rev.2). Amitrole was thus classified
repfotoxic category 2 according to the criteria of the regulation (EC) n°1272/2008 (H361d: Suspected of
g:a aging the unborn child).

¥

.9
»QQ\ In a more recent study rabbits were exposed by gavage to dose levels of 0, 5, 20 and 80 mg/kg bw/d from
gestation day 6 to 18. All dams were sacrificed on day 29. There was no treatment-related maternal death. In the
80 mg/kg bwi/d group, the body weight gain, the feed consumption and water intake were reduced during the first

O.
S
&
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week of treatment so that the NOAEL for maternal toxicity was set at 20 mg/kg bw/d. No teratogenic effect \g\@@
observed.
The same dose levels were used in a special study to further characterize the toxicity in pregnant rabbi CThe
NOAEL for maternal toxicity was 5 mg/kg bw/d based on decreased absolute and relative liver weights and
statistically significantly decreased albumin and protein levels seen at 20 and 80 mg/kg bw/d. At 80 mgtkg bw/d,
there were reductions in food consumption, increased creatine kinase levels, decreased triiodothﬁbnine and
thyroxyne levels and thyroid follicular cell hypertrophy. OQ‘\
A study to further investigate maternotoxicity in pregnant rabbits was performed in 2000 (se‘@lmmary above,
Richard 2000). In this study rabbits received the test substance as an aqueous solution, by ora&avage, ato, 3, 15
or 75 mg/kg bw/d from day 6 to 18 post-coitum. At the highest dose level of 75 mg/kg bw/@; effects observed in
dams were: reduced body weight gains, food consumption and water intake, decreased-®3, T4 and cholesterol
levels and morphological changes indicative of thyroid hyperactivity, which were also gvident at 15 mg/kg bw/d.
The NOAEL for maternal toxicity was thus set at 3 mg/kg bw/d. At 75 mg/kg bw/d,@l% fetuses from 2 different
litters displayed a domed-head, probably related to dilatation of cerebral ventriclesgwdrocephaly. A relationship
to treatment with the test substance cannot be ruled out. The developmental NOAEL could thus be set at 15
mg/kg bw/d. This finding supports the classification as Xn, Repr Cat 3 R63 é?oposed before this study report
termination. >
&
In a dermal teratogenicity study in rabbits at dose levels of 0, 1000, 150%®1d 2000 mg/kg bw/d, maternotoxicity
(decreased body weight and food consumption, thin appearance and2anorexia) was observed at 2000 mg/kg
bw/d. At this level, irreversible structural changes (anencephalycand microphtalmia) were observed. The
NOAEL for maternotoxicity, embryo/fetotoxicity and teratogenjgﬁ/ after dermal exposure was 1500 mg/kg
bw/d. N
.\@O
&
Based on thyroid effects observed in several species, ami@e is classified as Xn, R48/22 (Harmful: danger of
serious damage to health by prolonged exposure if swalle@ed) and H373 (May cause damage to thyroid through
prolonged or repeated exposure, STOT-RE Cat. 2) in tqg’regulation (EC) n°1272/2008.
X

O
bQ
The sub-chronic, chronic and reproductive tggicological studies are summarized in the following table.
2
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Species / study Doses NOAEL LOAEL / effects Q,QU Reference
Rat Amitrole (94.6%) 1.5 mg/kg bw/d LOAEL: 100 ppm (equivalent to 5 mg/kg bw/d): decreased body weight and food consumption, e
28-day 0, 30, 100, 300 ppm (30 ppm) decrease T3 and T4 levels. All parameters returned to nog:nal levels during the recovery period.
Oral equivalentto 1.5, 5 and 500 ppm (15 mg/kg bw/d): decreased body weight @hd food consumption, decrease T3 and T4
(+28-d recovery 15 mg/kg bw/d levels. 0@
period) S
Rat Amitrole 100 mg/kg bw/d LOAEL: 500 mg/kg bw/d: lower Iymphocytg’\counts in females only, slightly higher TSH level | |
28-day 0, 10, 50 the first days and slightly decreased T3 and T4 levels, sFrghtIy higher absolute and relative thyroid weight,
Dermal then 100 and 500 mg/kg indication of gland hyperactivity. Qc>
bw/d &
Rabbit Amitrole >100 mg/kg bw/d No adverse effect was observed in an¥_<§\f the treated groups -
28-day 0, 25 and 100 mg/kg o
Dermal bw/d &
Rat Amitrole (94.59%) 0.1 mg/L (NOEC) LOAEL: 0.32 mg/L: thyroid e effects: decreased T3 and T4 level, thyroid hyperplasia and elevated F
28-day 1% phase: 0, 1 and 5 thyroid weight q?
Inhalation mg/L &
2" phase: 0, 0.1 and \0‘2’
0.32 mg/L N
Rat Amitrole (91.8 %) M : <1.5 mg/kg bw/d LOAEL: 1.5/330 @%g bw/d in males and 12 mg/kg bw/d both sexes: moderate increase (x 2.6) F
90-day 0, 1.5 for 8 weeksthen |F : 1.5 mg/kg bw/d of TSH levels. Folficular cell hypertrophy, small follicles and increase vascularity (less severe in the

Oral (gavage)

330 mg/kg bw/d for 2
weeks, 12 and 100
mg/kg bw/d

12 mg/kg b.w. gﬁ
100 mg/kg btgd
Piloerectiogj?pallor of extremities and hypokinesia observed only in males
Decreas%Qn body weight gain and food consumption

Lipid @etabollsm disruption, decrease of T3 & T4 and increase of TSH, higher absolute and
rela'&i)% weight of the thyroid (both sexes) and of the pituitary gland (males), follicular cell
hy@rtrophy, small follicles and increase vascularity.

up)

Rat (males)
90-day
Oral

Amitrole (supplied by
American Cyanamid
Company)

1% experiment

0, 2, 10 and 50 ppm
equivalent to 0.11, 0.58
and 2.85 mg/kg b.w. for
13 weeks

2M experiment

0.25 and 0.50 ppm for
11 weeks

0.11 mg/kg bw/d
(2 ppm)

4|
&

QLOAEL. 10 ppm equivalent to 0.58 mg/kg bw/d: thyroid effect, smaller follicle size, lower

content in colloid, increased vascularity

50 ppm equivalent to 2.85 mg/kg bw/d: decrease iodide intake, very small size of the thyroid
follicles, lower content in colloid, increased vascularity
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Species / study Doses NOAEL LOAEL / effects Q,Q Reference
Rat (females) Amitrole 0.1 mg/kg bw/d LOAEL: 20 ppm equivalent to 1 mg/kg bw/d: tendenc%/é!;ghigher uptake of **!1 and slight
90-day 1 experiment (2 ppm) activation of the gland 6 h after the iodine injection. Therydecrease of iodine uptake 24 and 48h
= .. . X
Oral 0, 2, 20 and 200ppm for after injection. &
6 weeks Q,o)
2" experiment 200 ppm: increased uptake of **1, increased thyroid weight and goitre 6 h after the iodine injection.
6 20, 50 and 200 ppm Then decrease of iodine uptake 24 and 48h afteré\i‘hjection.
for 6 weeks @Q
3" experiment $
0, 20, 50 and 200 ppm &
for 13 weeks S
4% experiment Q{Z-
0, 20, 50, 200 and 500 &
ppm for 6 weeks (2 ppm &
iodide in diet) &
Monkey Amitrole (91.8%) M : <30 mg/kg bw/d LOAEL males : 30 mg/k @O/v/d: thyroid effects: decrease in T3 & T4 levels, increased TSH level,
90-day 0, 30 for 8 weeks then | F : 100 mg/kg bw/d higher absolute and relatvgze thyroid weight, darkness of thyroid
Oral 330 mg/kg for 4 weeks, Qé‘
100 and 300 mg/kg 100 mg/kg bw/d in males: in addition to the observations described above, morphological changes
bw/d indicative of hypetéctivity of the thyroid (follicular cells hypertrophy and hyperplasia, increased
Additionnal group: vascularity) are abserved.
increasing dose level ®'§
from 1500 to 4000 LOAEL fe\rp%les: 330 mg/kg bw/d: thyroid effects: decrease in T3 & T4 levels, increased TSH
mg/kg bw/d for 3 weeks level, highet absolute and relative thyroid weight, darkness of thyroid. Morphological changes
indicative of hyperactivity of the thyroid (follicular cells hypertrophy and hyperplasia, increased
vasculafity).
Dog Amitrole 12.5 mg/kg bw/d Th%@nly observed effect was a pale coloured pancreas at 12.5 mg/kg bw/d e
1-year 0,0.25, 1.25, 2.5 and Sy
Oral 12.5 mg/kg bw/d i3
Dog Amitrole 0.3 mg/kg bw/d é‘/ LOAEL: 500 ppm equivalent to 13 mg/kg bw/d: clinical chemistry changes, thyroid parameters
1-year 0, 10, 500 and 1500 (10 ppm) 6\(0 slightly affected (enlarged thyroid, increased absolute and relative thyroid weight, follicular cells
Oral ppm equivalent to 0.3, & hyperplasia)
13 and 30 mg/kg bw/d o2
\o’\@ 1000 ppm (30 mg/kg bw/d): reduced food consumption, lethargy, alopecia, clinical parameters and
& hematological changes, organ weight chages, thyroid effects (enlarged thyroid, increased absolute
<§’ and relative thyroid weight), micropathological lesions: follicular cells hyperplasia, minimal to
mc? slight hypertrophy and vacuolisation of pituitary cells
Rat Amitrole (94.6%) Not dg%rmined dueto | Follicular epithelial hyperplasia in the thyroid in all treated animals, increased incidence of thyroid | ||| |

N

Cé.
S
&
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Species / study Doses NOAEL LOAEL / effects Q,Q Reference
complicated protocol 1981

2-year (toxicity and

Group A: control

tumours (mainly follicular adenomas) from 3 ppm in maleso@’hd from 5 ppm in females.

carcinogenicity) Group B: 5 ppm for 39 \@b
Oral weeks then 100 ppm &
during weeks 40-115 Q,o)
for males and 40-119 N
for females. éé‘
Group C: 1 ppm for 39 @"
weeks then 20 ppm S
N
Group D: 3 ppm for 39 ééz’
weeks then 60 ppm S
Group E: 10 ppm for 39 Q{Z-
weeks then 200 ppm r"z?\o
Grouos, C, D, E were .\@0\
treated at pulsed &
intervals of 4 weeks (4 @qyb
weeks treated and 4 o
weeks with basic diet 6?
containing no amitrole) bQ
N
o
Rat Amitrole (97.0%) 0.5 mg/kg bw/d LOAEL: 100 pgfﬁ equivalent to 5 mg/kg bw/d: Slight decrease in survival time, increased thyroid
Carcinogenicity 0,1, 10, 100 ppm (10 ppm) weight, increaséd uptake of 1311, elevated incidence of hemorrhages and hyperaemia oft he
(2-year) pituitary glaﬁ very high rate of cystically dilated thyroid follicles, presence of both benign and
oral malignantgmours of the thyroid, increased incidence of benign tumours in pituitary gland.
Mouse Amitrole (97.0%) 1.5 mg/kg bw/d LOAE,{;Q‘loo ppm equivalent to 15 mg/kg bw/d: Increased thyroid weight, increased percentage
Carcinogenicity (18- | 0, 1, 10, 100 ppm (10 ppm) of iogP\e accumulation and iodine levels, elevated percentage of protein-bound iodine (PBI) in
month) plasia 9 months after study initiation then decreased percentage of PBI. These effects are
Oral s@nificant in males and are also observed in females but are not significant in most cases
&Iight increase in the number of hyperaemia oft he pituitary gland.
Hamster Amitrole (97.0%) 1 mg/kg bw/d g LOAEL: 100 ppm equivalent to 10 mg/kg bw/d: Decrease body weight from day 400 onward.
Carcinogenicity 0, 1, 10, 100 ppm (10 ppm) 6\(0 Increased mortality due to severe amyloidosis in kidneys (observed also in the control group).
(18-month) & No treatment-related histopathological changes, no treatement-related carcinogenic effect. No
L2 treatment-related effect on thyroid.
Rat Amitrole (97.0 - 98.0%) | Parental tox'@?y: LOAEL : 15 ppm equivalent to 0.9 mg/kg bw/d: Minimal increase of thyroid activity (follicular | ||| | [
Multi-generation |0, 0.5,2, 15and 1125 |0.12 mg/kgéa\N/d cells hyperplasia and adenomas) in FO males only and F1 parents
Oral ppm equivalent to: @2 ppm) &
§° 112.5 ppm:
FO males: 0, 0.03, 0.12, Repddgfoxicity: FO : Decreased food consumption and decreased body weights in males, thyroid effects (thyroid
Cé.
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Species / study Doses NOAEL LOAEL / effects Q,Q Reference
0.90 and 5.88 mg/kg 0.9 mg/kg bw/d enlargement, follicular cell adenomas), hepatocellular atropb.y and microscopic changes in various
bw/d organs. b
(15 ppm) 3

FO females: 0, 0.04, Lower mating and fertility indexes. Q

0.16, 1.23 and 7.83
mg/kg bw/d

F1 males: 0, 0.04, 0.16,

1.24 and 12.02 mg/kg
bw/d

F1 females: 0, 0.05,

F1 (parents): hypoactivity, piloerection and dyspnee Qeath (30% males and 30% females),
decreased food consumption and decreased body \ALQQ)ghts in males, thyroid effects (thyroid
enlargement, follicular cell adenomas), hepatoce\l‘tﬁlar atrophy and microscopic changes in various
organs.

Lower mating and fertility indexes, longer %es§at|on for F1

F1 and F2 pups: reduced number of |mpla,\r$tat|on sites (= reduced number of live born pups),
decreased body weight, increased thyro&l;:welght lower absolute and relative weight of various

0.21, 1.64 and 15.62 organs Q®
mg/kg bw/d &
f§
Rat Amitrole (91.83%) Maternal and foetal LOAEL: 500 mg/kg bw/d: regﬁ’ced body weight gains and food consumption, increased thyroid ||l
Teratogenicity | 0, 100, 500 and 1000 | toxicity: weight
Oral mg/kg bw/d 100 mg/kg bw/d Enlarged and dark thyr0|d @1 fetuses
0
1000 mg/kg bw/d : I%éﬁuced body weight gains and food consumption, increased thyroid weight.
Reduced fetal bodx\@?/mght per litter, reduction in the degree of ossification of bones, enlarged and
dark thyroid 2
No evidence offeratogenesis
&
Rabbit Amitrole (91.83%) Maternal toxicity, LOAEL: z&ﬁ’ mg/kg bw/d: reduced body weight gains, increased incidence in the abortions, -
Teratogenicity 0, 4, 40 and foetal toxicity and increase umber of non viable implants/litter, decreased number of live foetuses/litter,
Oral 400 mg/kg bw/d teratogenicity: malformations of the head and limbs, increased number of visceral and skeletal variants, thyroid
4 mg/kg bw/d effegts (enlarged and dark thyroid)
4%$‘mg/kg bw/d: reduced body weight gains, increased relative liver weight, increased incidence in
abortions, increased number of non viable implants/litter, decreased number of live
Q‘Zfoetusesllitter, decreased fetal weight/litter, malformations of the head and limbs, increased number
3/ of visceral and skeletal variants, thyroid effects (enlarged and dark thyroid)
Rabbit Amitrole (97.5%) Maternal toxicity and’ | LOAEL: 80 mg/kg bwi/d: reduced body weight gains, food consumption and water intake e
Teratogenicity | 0, 5,20 and 80 mg/kg | developmental to>,§c:|ty No evidence of teratogenicity
Oral bw/d 20 mg/kg bw/d R
\o@
Teratogenigity:
80 mg/kgHw/d
Rabbit Amitrole (97.5%) Matermﬁl toxicity: 5 20 and 80 mg/kg bw/d: decreased albumin and protein levels, decreased absolute and relative liver -
mg/)(@‘ bw/d weights
& 37
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Species / study Doses NOAEL LOAEL / effects Q,Q Reference
Teratogenicity 0, 5, 20 and 80 mg/kg §\

(supplementary

bwr/d

80 mg/kg bw/d: reductions in food consumption, increaséd creatine kinase level, decreased plasma

study) levels of T3 and T4, thyroid follicular cell hypertroph)@ét\wd increased number of Kuppfer cell foci
Oral in the liver. >
N
Rabbit Amitrole (92.3%) Maternal toxicity: LOAEL: 15 mg/kg bw/d: thyroid hyperactivi%&orphological changes) in dams _
Teratogenicity 0, 3,15 and 3 mg/kg bw/d 75 mg/kg bw/d: S
Oral 75 mg/kg bw/d in dams: reduced body weight gains, food:gdnsumption and water intake, decreased T3, T4 and
(study of Developmental toxicity: cholesterol levels, morphological changeg:?ndicative of thyroid hyperactivity,

maternotoxicity)

15 mg/kg bw/d

in fetuses: fetal malformations: domedzﬁead probably related to dilatation of cerebral
ventricles/hydrocephaly [3/66 fetuses‘.zf_rom 2 different litters], a relationship to treatment with the
test substance cannot be ruled out ;.9

Rabbit Amitrole (93.9%) Maternal toxicity, LOAEL: 2000 mg/kg bw/d: d_g,ﬁral irritation, thin appearance and anorexia of does, transient
Teratogenicity 0, 1000, 15000 and developmental toxicity | reduction in body weight, decreased food consumption, slightly reduced uterine weight, reduced
Dermal 2000 mg/kg bw/d and teratogenicity: fetal weight, increased numql;@r of early resorption, malformations (anencephaly and
1500 mg/kg bw/d microphthalmia) o
~~
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Mode of action and mechanism of action leading to toxicity

Amitrole acts on thyroid by blocking the iodide uptake and inhibiting thyroid peroxidase. ‘0

The inorganic form of iodine, iodide, is quickly and efficiently absorbed from the gastrointestinal tract and,enters
the follicular cells through the basal membrane. This uptake is rapidly followed by an oxidatiortreaction
catalyzed by Thyroid Peroxidase (TPO) resulting in synthesis of DIT (diiodotyrosineé@nd MIT
(monoiodotyrosine). Within the protein thyroglobulin, iodine tyrosyl moieties (DIT and MIT) arﬂe ombined to

form the thyroid hormones T3 and T4 (cf figure 2). N
K@
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Figure 2: Uptaké of iodide into the follicular cell by NIS {Natrium lodide Symporter). Oxidation reaction (catalysed by
Thyroid Peroxidase) resulting in synthesis of DIT = diiodgtyrosine; MIT = monoiodotyrosine; T3 = triiodothyronine; T4 =
thyroxine (from Clifton-Bligh and Delbridge 2005). QO
)
N
By blocking the iodine uptake and inhibiting tRyroid peroxidase, amitrole inhibits the thyroid hormone synthesis
which results in a decrease in T3 and T4cKlood levels and causes an increase in TSH (Thyroid Stimulating
Hormone) production in pituitary gland. \lfﬁls hormone imbalance leads to cell hypertrophy/hyperplasia and can

lead to thyroid tumour formation. (00

Q
"4

B.6.10.2. Acceptable daily ig@e (ADI)
Ny
The ADI was set at 0.001 g bw/d based on thyroid effects observed in the 90-day rat studies and by using a
safety factor of 100 (ReviewReport (6839/V1/97-final 22 march 2001)).
<

’
B.6.10.3. Acceptajg“e operator exposure level (AOEL)
The AOEL was (ex at 0.001 mg/kg bw/d based on thyroid effects observed in the 90-day rat studies and by using

a safety factoréf’ 100 (Review Report (6839/V1/97-final 22 march 2001)).
(

@
N
B.6.10g§6\cute reference dose (ARfD)

Q
Whegd~amitrole was first peer-reviewed (Review Report (6839/V1/97-final 22 march 2001)), the setting of an
acbge reference dose was not deemed relevant in view of the hazard profile of the substance.
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An ARfD should be set based on the lowest NOAEL observed in the short-term and teratology toxicity studieg.\?@\
The most relevant study appear to be the 28-day toxicity study performed in rat, where the NOAEL was 1.5
mg/kg bw/d, based on decreased body weight and food consumption and decreased T3 and T4 levels.
Therefore the following ARfD can be derived, with a safety factor of 100: N

o
ARTD = NOAEL / SF = 1.5 mg/kg bw/d / 100 = 0.015 mg/kg bw Q*‘S
S

5@6
B.6.11. ACUTE TOXICITY INCLUDING IRRITANCY AND SKIN IRRITATION (DTHE PLANT
PROTECTION PRODUCT QQ
X

The representative formulation for the first annex I inclusion was a soluble concentrate @%123) containing 229
g/L of amitrole and 215 g/L of ammonium thiocyanate (specific synergist). Further tg2publication of Directive
2003/53/EC dealing with the restrictions on the marketing and use of nonylphenol &hd nonylphenol ethoxylate
(NPE), a formulation without NPE was developed (CA2210). In order to deméa%trate that the toxicological
profiles were comparable between these two formulations, an acute oral toxicit@tudy in rats as well as an eye
irritation test in rabbits and a skin sensitization assay in guinea pigs (Magnussg_;ﬁ and Kligman test method) were
performed on CA2210 and are summarized below. Q)o}

For this current annex | renewal process the representative formulationgs still a soluble concentrate containing
229 g/L of amitrole and 215 g/L of ammonium thiocyanate (CA2735;9 Compared with CA0123 and CA2210,
minor changes were made in formulation CA2735 (please referg@the detailed compositions submitted in
Volume 4). Therefore the toxicological studies that were conducteéd on CA0123 and CA2210 are considered to

cover the toxicological profile of CA2735. -$

§

The results of the 3 new studies, together with the results of ﬂqqé studies performed on CA0123 and detailed in the
original draft assessment report, are reported in the follom\'n:(% table.

8
Table B.6.11-1: Summary of acute toxicity studies\@ﬁfcrmed on CA0123 and CA2210

S
NI References
Study tvpe OECD Endpoints obt@%d with | (summarized | Endpoints obtained with (gif%(;??ze:d
yyp guidelines CAO& in the original CA2210 below)
o monograph) —
Acute oral toxicity in 401 and 423 LDsy > moo’o mg/kg bw LDs, > 2000 mg/kg bw w
rats XX a
Acute dermal toxicity in 402 LDsQQ; 2000 mg/kg bw i .
rats »
Skin irritation test in > Lo
rabbits 404 r\b Not irritating - -
Eye irritation study in . Irritating for eyes (Xi, - M
rabbits 405 ;& R36) Non irritant '
Skin sensitization in A(§j
guinea pigs (Magnusson 408 Not sensitizing Not sensitizing m
and Kligman test O
method). &
S

CA0123 and CAzgl(% are considered to be similar to CA2735 in terms of composition. Indeed, wetting agents
and antifoam agents included in CA0123 and/or CA2210 formulations are removed from CA2735 and are
replaced by w@n No new formulant was added to CA2735 formulation. Therefore it is considered adequate to
rely on acutggoxicity data from CA0123 and CA2210 to support CA2735.
Accordi:\ﬁtbhese studies, CA0123 has to be classified for eye irritation whereas CA2210 is not irritating for
eye. The.Changes observed in the composition of these 2 formulations are not able to lead to such a difference in
terms Qfeye irritation. As this difference cannot be explained and as CA2735 should be classified as Xi, R41 if
the @:ulation method is considered, taking into account the results of these two studies performed on similar
forfaulations, CA2735 should be classified as Xi, R36 as a worst-case.
Cfbnsidering the classification of the active substance and the non-active ingredients and their quantities in the
C@%’reparation and taking into account the results of acute toxicity studies performed on CA0123 and CA2210, as a
. worst-case, CA2735 formulation requires the following toxicological classification:

;
S
&
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Xn, Repr Cat 3 R63 R48/22 R36. 9\?@
(o)
&
B.6.11.1. Acute oral toxicity in rats ~Q(D
Q
<
Report: 111A7.1.1 2004a. CA2210 - Acute oral toxicity study in the rat: Acute toxic clags\rnethod.
(o)
i i!! !es @b
Not published ™
Guideline: OECD 423 S
~Q<Z)
Test substance: CA 2210 !\\6'

Batch n°: RD-816-166B (229 g/L amitrole)

N
The test substance CA2210 was administered as a single dose by gavage to Spragué&)awley rats. In a first step
three females were treated at the limit dose of 2000 mg/kg bw, followed by thrz@%dditional females treated at
the same dose rate (second step). {D\
Animals were monitored daily for 14 days after administration of the test su@ance. Animals were weighted on
days D1 (day of administration), D7, D14 and D15 (day of euthanasia). Qg)o)

No mortality occurred during each step of the study. &
One animal presented piloerection on D2 and D3 during the first step ?he study.
On D1 (about 35 minutes and 3 hours 35 minutes post dosing), piI%Srection was noted in animals of the second

step of the study. Q\
No other clinical sign was reported. 6\
Mean weight gain was not affected. Q)‘b
No organ or tissue gross findings were seen at necropsy. Q)\
Q
Under these experimental conditions, the LDx is hig&@'r than 2000 mg/kg bw in female rats.
e
&
B.6.11.2. Acute dermal toxcicity b&?
No new data have been submitted. Please refeﬂﬁ) original EU dossier.

()

(bq
\b

B.6.11.3. Acute inhalation toxici%@(r)\ rats

@
No new data have been submitted.@ease refer to original EU dossier.

Q
&
B.6.11.4. Skin irritation(.ziébrabbits

AN
No new data have been é)u%?mitted. Please refer to original EU dossier.

&
<
B.6.11.5. Eyes ilgq{?ation in rabbits

&
Reiort: IIIA7@5:- 2004b. CA2210 - Acute eye irritation study in the rabbit._

3 GLP: Yes
oS Not published
> Guideline: OECD 405

§
T@’substance: CA 2210
tch n°: RD-816-166B (229 g/L amitrole)
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The irritating properties of CA2210 were evaluated after a single ocular instillation of the test substance |Q\\
female New Zealand albino rabbits. 3 animals were used in this study.
A quantity of 0.1 mL of undiluted CA2210 was instilled into the conjunctival sac of the left eye of each ot,ﬁe

three rabbits used. The untreated right eye served as a control. Q
The application of the test substance did not induce coloration of the application site and did not interﬁre with
grading of any eye lesion. oQ
Conjunctival, iris or corneal lesions were evaluated approximately one hour after mstlllatlo&,bof the test
substance, then 24h, 48h and 72h after instillation. N
Conjunctival redness was observed in all animals 1 hour after instillation. No other reaction wi served.
Mean scores were calculated based on the results obtained for each rabbit at time 24h, 48h 2h and were as
follows: éo
\Q
. . Conjunctiva . of
Test item Animal number Chemosis Redness Ir(lls\) Cornea
1 0 0 0 0
CA2210 2 0 0 IS0 0
3 0 0 ] o 0

\

Under these experimental conditions, CA2210 was found to be non wrQ%’nt for the eye of the rabbit.

;\\OQ
B.6.11.6. Skin sensitisation (OO\Q’
RS

Report: I11A7.1.: _ 2004b. CA2210 - Skin sensitization study in the guinea pig (Magnusson and
Kligman maximisation test method).—

GLP: Yes

Not published Q

Guideline: OECD 406 Qé\'

e

Test substance: CA 2210 00
Batch n°: RD-816-166B (229 g/L amitrole) *Q

The possible delayed sensitising capacity of 0§2210 was evaluated in albino Hartley guinea pigs (10 males and
10 females). A negative control group of 5.fftales and 5 females was used. The sensitivity and the reliability of
the experimental method are verified evi months by use of a positive control group in which 5 animals of
each sex are treated with dinitrochlorobgﬁzene (DNCB, 1% alcoholic acid).

A preliminary study was performed,ﬁﬁh 6 males and 6 females in order to determine concentrations for the main
study. Q
9

N
Animals of the main study Wsrf? treated as follows:
N

Intradermal induction on %\/ 1:
Each animal received 6Gnjections in the retroscapular region on either side of the vertebral column, over an area
of approximately 24 ﬁ‘v previously clipped free of hair.
\Qr

Treatment of neg&me controls

= Site 1 {g injections of 0.1 mL of complete Freund’s adjuvant diluted 50% in sterile and pyrogen-free

isotorfit sodium chloride solution
= Sitel2: 2 injections of 0.1 mL of sterile water
" @ 3: 2 injections of 0.1 mL of an emulsion of equal volume of sterile water and of complete Freund’s
cadjuvant diluted 50% in sterile and pyrogen-free isotonic sodium chloride solution

Treatment of positive controls
Site 1: 2 injections of 0.1 mL of complete Freund’s adjuvant diluted 50% in sterile and pyrogen-free
isotonic sodium chloride solution

-9
£ = site 2: 2 injections of 0.1 mL of 1% DNCB
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&
= Site 3: 2 injections of 0.1 mL of an emulsion of equal volume of 1% DNCB and of complete Freund’gj@
adjuvant diluted 50% in sterile and pyrogen-free isotonic sodium chloride solution o
B
Treatment of test substance animals \QQ?
= Site 1: 2 injections of 0.1 mL of complete Freund’s adjuvant diluted 50% in sterile and pyrogen-free
isotonic sodium chloride solution <
= Site 2: 2 injections of 0.1 mL of CA2210 at 75% v/v oQ

= Site 3: 2 injections of 0.1 mL of an emulsion of equal volume of CA2210 and of com%@te Freund’s
adjuvant diluted 50% in sterile and pyrogen-free isotonic sodium chloride solution. The final

concentration of CA 2210 to be injected was the same as for site 2. o,\;b
(%4}

Topical induction on day 9: (‘Q
Cutaneous applications at the 6 injection sites were performed. The treatment grOLré)received 0.5 mL of
undiluted CA2210 by cutaneous application on a piece of absorbent gauze of 8 cm? héfd in place for 48 hours.
Negative control animals received 0.5 mL of the vehicle and positive control anin@? received 0.5 mL of 1%
DNCB solution. OQ

X
Expression phase: Animals were left untreated from day 11 to day 21 (11 daysl)\@

N
Topical challenge on day 22: Animals received topical application Q@%S mL of undiluted CA 2210,
corresponding to the MNIC (Maximum Non-Irritant Concentration) togue right flank region over an area of 4

cm?for 24 hours. O
>
N
Reading of reactions on days 24 and 25: Sensitizing reactions We\ué)assessed 24h and 48h after removal of the
dressing. N
>
>

Results: @
Animals were monitored daily throughout the period. Beh\gzi%ur of the animals treated with CA2210 was normal
and was not different from that of the control group. .
Mean body weight gain in animals treated with CAZZK&did not differ significantly from that of animals of the
negative control group. O
CA2210 did not induce any coloration of the appligi}l’on site. Grading of skin reaction was therefore possible.
Five percent of animals presented a reaction (s€ore 1) at time 24-hour. No reaction was noted in any tested
animals at 48-hour nor in any control animals aé4- and 48-hour time point.
100% of the animals of the positive control %&Jp are sensitised at times 24- and 48-hour.
O
Under these experimental conditions,(?(gzzm was found not to be sensitizing.
Q
N4
B.6.12. DERMAL ABSORPTIONY

Two dermal absorption studie@\\?/ere available for the first inclusion of the active substance: one in the original
draft assessment report (V e 3.B.5.1.1.2, and the other one in the addendum to amitrole
monograph (Volume 3.B.5;1, Marty J. M., 1999). The dermal absorption value of amitrole was set at 1% during
the first EU review of E/@active susbtance.

The dermal absorpti@ of an aqueous solution of **C-Aminotriazole was investigated in vivo in the rat byq
Doses of 0&“ 1 and 10 mg/rat under a volume of 50 pL were applied. The resulting concentrations that

were tested werg\z 20 and 200 g/L respectively. According to the original draft assessment report, a dermal

absorption of Iess than 0.1% was determined after 10h based on residues measured in urine, faeces and carcass.

Residues fourd in the skin were not taken into account.

Neverthele$s, as no tape-stripping was performed, it should be considered that all these residues may be

availablefor absorption and have to be taken into account for the determination of the percutaneous absorption

of amifpole in this study. The dermal absorption of amitrole is set at 4.5% in the undiluted formulation (200 g/L)
ando approximately 20% for the diluted formulations (2 and 20 g/L).
s

X%)

\Q
,& % puhl.1985. Dermal absorption of 14C-Amitrole in male rats. Report N° 6158-105. Hazleton Lab., Madison, USA
&
s
Q.
N
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1999)*. The dermal absorption was determined after 4, 6 and 12h of skin contact. Two concentrations e
tested: 240 g/L and 12 g/L (aminotriazole dissolved in water). Percutaneous absorption of amitrolg@was
determined by measuring the radioactivity in receptor fluid. As stated in the addendum to the monograph, the
absorbed fraction was 3.54% + 1.65% of the dose for high concentration and 2.06% = 0.72% of the dosefor low
concentration. §

Nevertheless, only residues present in the receptor fluid are considered. It is unclear whethe Ghe receptor
chamber was washed and analysed. The residues present in the skin were not analysed. Moreovet;study authors
indicated that it was difficult to have an homogeneous distribution of the amitrole soluti q’(undiluted and
diluted) on the skin surface. For these reasons, it is thus considered that dermal absorptign”values obtained

should be underestimated. N

)

<
X

9
Two new in vitro studies were conducted with formulations containing amitrole @?ﬂ were submitted for the
renewal of the active substance inclusion. These studies are detailed below. OQ
X
A GLP study measuring in vitro dermal absorption on human and rat skin of V&é@dazol TL formulation has been
carried out (Gelis C., 2007). Two different formulations have been tested: 2
- CA0123: Weedazol TL containing nonyl-phenol ethoxylated (NPE), i.eqﬁe formulation for the first inclusion
of the active substance &
- CA2210: Weedazol TL which does not contain NPE. The comQ@sltion change was done further to the
implementation of Commission Directive 2003/53/EC of June 18,-Z803 restricting the uses of NPEs in plant
Protection Products. -{oo
<
Percutaneous absorption of amitrole was determined by b;aasuring the radioactivity in the following
compartments: skin excess (including washing solution, thgzfirst two layers of stratum corneum, washing of
donor receptor, upper seal and scalpel blade), epidermis +gpartial dermis and receptor fluid (receptor fluid and
cleaning of receptor compartment) after an exposure h. The results obtained at the end of the 24-hour
sampling period are summarised in the following tablesc
N
Table B.6.12-1: Summary of dermal absorptio@%lues for amitrole in product CA0123 (Gelis, 2007)

D % of the applied amount (mean + SD)
l@diluted formulation Diluted formulation
K (229 g/L) (3.66 g/L)
In vitro (human) \@\J) 22,93 +21.39 18.54 +£3.29
Cy
In vitro (rat) (ZD 30.11+3.11 16.66 + 3.73
%
&
Q
Table B.6.12.-2: Summary o,ggermal absorption values for amitrole in product CA2210 (Gelis, 2007)
A%\} % of the applied amount (mean + SD)
Q Undiluted formulation Diluted formulation
,O (229 g/L) (3.66 g/L)
In vit@((human) 14.70 £9.79 13.52 £11.25
o
I3 vitro (rat) 26.66 + 18.96 15.14 + 7.47
3
o
Q

A non—GLP@tOJUdy measuring in vitro dermal absorption on human skin of Weedazol TL has been carried out
(Gelis C.@lO). Different formulations have been tested:

- CA22%0: Weedazol TL which does not contain NPE.

- CA2¥35: Weedazol TL which is the representative formulation in this inclusion renewal dossier.

- CA2736: amitrole in UHQ water

¥

)

\Q
,& 4 Marty, J.P. 1999. In vitro dermal absorption of 14C Amitrole on human skin. Pharmacy University

;
S
&
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Each preparation was tested at two concentrations: undiluted (229 g/l of amitrole) and in-use dilution (3.66 g/L)s.:@\
The exposure was of 6 hours and the sampling periods were 24 hours and 48 hours after application. o
Percutaneous absorption of amitrole was determined by measuring the radioactivity in the foIIovggfﬁg
compartments: skin excess (including washing solution, the first two layers of stratum corneum, washifg of
donor receptor, upper seal and scalpel blade), epidermis + partial dermis and receptor fluid (receptor flaid and
cleaning of receptor compartment). $

S

Table B.6.12-3: Summary of dermal absorption values for amitrole in product CA2210 (Gte@QOlO)

% of the applied amount (mean + SD) .
Undiluted formulation Diluted formulation
(229 g/L) (3.66 giP)
In vitro (human) — 24h sampling 36.25 +19.81 10.4@2.51
In vitro (human) — 48h sampling 9.30 +£3.00 %@ +1.10
QQ
L

X
Table B.6.12-4: Summary of dermal absorption values for amitrole in p((@}?ct CAZ2735 (Gelis, 2010)

% of the applied a Qﬁ’m (mean + SD)
Undiluted formulation < Diluted formulation
(229 g/L) A (3.66 g/L)
In vitro (human) — 24h sampling 0.50 £ 0.08 \(S'\ 6.76 + 3.00
S
In vitro (human) — 48h sampling 0.86 + 0.46 A\@ 3.80+£4.10
&
<

Table B.6.12-5: Summary of dermal absorption values@r amitrole in product CA2736 (Gelis, 2010)
X

9% of the applied amount (mean * SD)
Undiluted formulation Diluted formulation
(229 g/L) (3.66 g/L)
In vitro (human) — 24h sampling x&? 0.26 £ 0.07 6.86 £ 2.71
\ ¥}
In vitro (human) — 48h sampling (§ 0.25+0.17 3.30+1.32
4]
%Q
&
O
Setting of the dermal absorption vaIQe% to be used for risk assessments of the formulation CA2735:
<3

O
The applicant proposed to use t hTripIe pack” approach in order to estimate the in vivo human absorption of
the formulated product. Neve@eless, according to EFSA Guidance on Dermal Absorption®, the same test
material, formulation, vehicl%%oncentration and a similar exposure time and swabbing technique should be used
in the in vivo rat study and g%the in vitro studies.

The only in vivo rat studyZperformed is an old study (1985) conducted with the active substance and which did
not use the same par ers described above as the new in vitro studies conducted on formulations. Therefore
this approach could (n}gi e considered as adequate.

Dermal absorpti é\ determined in the in vitro studies are very different between the tested formulations.
CA0123 and 210 showed penetration higher than CA2735. This could be explained by the composition of
the formulatiens. Indeed CA0123 and CA2210 contained a surfactant which is known to enhance penetration of
hydrophilig@ubstances by reducing the surface tension. Therefore dermal absorption values of amitrole
determine@from these formulations are not considered adequate for CA2735 formulation which does not contain
this fo%ﬁ\ulant.

Al@ugh non-GLP, the in vitro study on human skin performed with the representative formulation CA2735 is
considered as the most relevant study.
@

N
&QS EFSA Panel on Plant Protection Products and their Residues (PPR); Guidance on Dermal Absorption. EFSA Journal
2012;10(4):2665.

O.
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Dermal absorption for the undiluted formulation (229 g/L) amounts to 0.50 + 0.08% at 24-hour and to 0.86 ;\?@\
0.46% at 48-hour. This value could be rounded to 1% to make up for the non-GLP status of the study. o
For the spray dilution (3.66 g/L), dermal absorption is 6.76 + 2.71% at 24-hour and 3.30 + 1.32% at 48- hour@\‘Po
compensate for a non-GLP study and to take into account the variability within the results greater than 2@ (in

accordance with EFSA Guidance document), a dermal absorption of 10% is proposed. \Q@
‘\'

Table B.6.12-6: Dermal absorption end-points for the risk assessments GOQ

End-Point Amitrole in CA2735 formulation \\’\Q’

_ Undiluted: 1% S
Dermal penetration — %]
Spray dilutions: 10% Q
&
N
&

Dermal absorption studies:

<
)
S
Report: 111A7.6.2/01: Gelis, C. 2007. Comparison of the in vitro percutaneou;{@bsorptlon of Weedazol TL old
(CA0123) versus new (CA2210) generation. ADME Report n° NUF/\NEE/OQ%Q3R
GLP: Yes
Guideline: OECD 428 Q
Not published %\\o
The in vitro dermal absorption on human and rat skin of two formujatlons of Weedazol TL was measured. Two
different formulations have been tested:
- CA0123 (batch n°RD877-075A): Weedazol Tbcontammg nonyl-phenol ethoxylated (NPE)
- CA2210 (batch n°RD877-047A): Weedazoj\qﬁ_ which does not contain NPE
*QQ)
The formulations were tested at two different concentratgns
1. Undiluted: 229 g/L of amitrole
2. Diluted: 3.66 g/L (corresponding to in-use ng?centratlon in the field)

gfﬁ per formulation (i.e. a total of 32 cells).
The human and rat skin samples were obtain (Pfrom several donors.

e The human skin was obtained fropy-abdominal surgery.

e The dorsal hairless rat skin samptes were obtained from animals supplied by IFFA CREDO, L’Arbresle,

France. Q
0

The skin integrity was evaluated bQ&re each application by measuring the transepidermal water loss (TEWL).

e The abdominal human sKin was included because TEWL was< 13 + 3 g/m%h

e The hairless rat skin vp?s included in the study as the TEWL was< 18 + 1 g/m?/h

Four static cells were used per species, per dose

The thickness of the skin sa‘gqples was measured and was shown to be within the acceptance criteria of 300 + 100

pm. C)
&

Receptor fluid: du?\t§the good solubility of amitrole in water, the most common receptor fluid was used (PBS

0.01M). 9

The diffusion ({ﬁzﬁmber and skin were maintained at a mean temperature of 32 + 1°C.

Before aghgji§atlon the formulation was mixed and the homogeneity was tested by using 6 aliquots from the top,
middle the bottom of the container. The coefficient of variation of the 6 values was less than 5%.

The\«@lochemlcal purity of radiolabelled amitrole formulations was tested by radio-HPLC.

O
.§ﬁer control of the skin sample integrity, formulations were applied homogeneously on each skin sample at 10
&\Q\pL/cmz corresponding to 2.32 mg/cm? and 36.6 pg/cm? of amitrole at the highest and lowest doses respectively.

Y
S
&
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Six hours after application, the tested formulation remaining on the skin surface was removed by washing witlgl\s‘\Q
water (collected for analysis). %O

. L 9
The receptor fluid was collected 1, 2, 4, 7, 8 and 24 h after application. 60

Q

Percutaneous absorption of **C-amitrole was determined by measuring the radioactivity in the fﬁlowing
compartments: §
- Skin excess (including washing solution, the first two layers of stratum corneum, remaining ski@washing of
donor compartment, upper seal and scalpel lame), N

- Epidermis + partial dermis Y
- Receptor fluid (receptor fluid and washing of receptor compartment, lower seal, absorbent @p%r)
X

(@)
\Q
Results \}03
@
Recovery <

For undiluted formulations, the mean total recoveries for the radioactivity ’Ore 98.26% and 100.28% for
CA0123 and 101.23% and 102.60% for CA2210, validating the results ngémed with human and rat skins
N

respectively.
pectively S

For diluted formulations, the mean total recoveries for the radioactivity were 100.07% and 101.07% for CA0123
and 98.71% and 100.33% for CA2210, validating the results obtained (xD@h human and rat skins respectively
NG
. O
Dermal absorption 9@
As a conservative estimate, according to Sanco/222/2000 rev7 the dermal absorption was considered to be the
sum of the radioactivity measured in epidermis, dermis and re€eptor fluid. The first two layers of the stratum

corneum were excluded. &

*QQ)
Amitrole-absorbed fraction of the undiluted CAOlzgwas 22.93% and 30.11% in human and rat skins
respectively. <

For undiluted CA2210, amitrole-absorbed fractionywas slightly lower: 14.70% and 26.66% in human and rat
skins respectively. L

9
Amitrole-absorbed fraction of the diluted Q&Ol% was 18.54% and 16.66 % in human and rat skins
respectively. )
For undiluted CA2210, amitrole-absorbe@raction was slightly lower: 13.52% and 15.14% in human and rat

skins respectively. (gf
Q
<0
Table B.6.12-7: Distribution oféb‘c radioactivity after application on human and rat skin for both
undiluted formulations <

-O
NY
>
N Undiluted formulation (229 g/L)
Y CA0123 CA2210
O Human Rat Human Rat
% o%pplied amount
,Q (Mean+/SD) | (Mean+/SD) | (Mean+/SD) | (Mean+/SD)
Skin excess including the
LAirst 2 layers of stratum 75.3125.1 70.2+2.5 86.5+10.4 75.9+18.2
o corneum
d
§? Epidermis+dermis (ED) 3.67+£2.18 6.58+1.81 3.29+£1.23 3.06+0.91
&)
é\s.\ Receptor fluid (RF) 19.26+23.47 | 23.53+4.08 | 11.41+9.52 | 23.61+18.93
@Q) Dermal delivery
00 (Epidermis+dermis+receptor | 22.93+21.39 | 30.11+3.11 | 14.70+9.79 | 26.66+18.96
) fluid)
. \(Ob Total recovery 98.26+3.83 | 100.28+0.66 | 101.23+4.19 | 102.6+4.11
N
O.
S
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N
Table B.6.12-8: Distribution of *C radioactivity after application on human and rat skin for both dilute(‘j\*‘\Q
formulations )
0
9
Diluted formulation (229 g/L) Y
CA0123 CA2210 *Q@
Human Rat Human Rat N
5

% of applied amount
(Mean+/SD) | (Mean+/SD) | (Mean+/SD) (Mean+/SDQ,b

Skin excess including the first 815445 84.4+3.9 85 9+13.7 85-23{§
2 layers of stratum corneum A
7
Epidermis+dermis (ED) 15.07+2.31 10.69+3.39 8.06+2.58 6.@1.57
b
(@)
Receptor fluid (RF) 3.48+1.17 5.97+2.19 5.46+8.69 \%.8118.36
Co
Dermal delivery N
(Epidermis+dermis+receptor 18.54+3.29 16.66+3.73 13.52111.2\\"5Q 15.14+7.47
fluid) Ne)
Total recovery 100.07+6.98 | 101.07+3.94 | 98.71+2:66 | 100.33+2.67
N
S
Q
&
&

Report: 111A7.6.2/02: Gelis, C. 2010. In vitro skin penet@%n of amitrole. ADME Report n°
NUF/AMI/10001R

®O
GLP: No &
Guideline: OECD 428 5\0
Not published >
@

The aim of this non GLP work was to investigate the ratquﬂ extent of the in vitro dermal absorption of amitrole
following topical application of the three preparations Weedazol TL (CA2210), Weedazol TL without adjuvant
(CA2735), amitrole in UHQ water (CA2736), to the sgﬁace of dermatomed human skin mounted on static cells.
Each preparation was tested at 2 concentratiogS 229 g/L and 3.66 g/L (representative of the in-use

concentration). é\

O

Three static cells were used per dose and per f@mulation.
The human skin samples were obtained fc()@ﬂﬁ)abdominal surgery from 2 different donors.

The skin integrity was evaluated befofé each application by measuring the transepidermal water loss (TEWL).
For the abdominal human skin therb Iting was TEWL< 13 3 g/m?/h.

The thickness of the skin samp\\ﬁa% was measured and was shown to be within the acceptance criteria of 300 =

100pm. (}\}‘b
Receptor fluid: due to the@ood solubility of amitrole in water, the most common receptor fluid was used (PBS
0.01M). QS)

The diffusion charg\ti§and skin were maintained at a mean temperature of 32 + 1°C.
®)

Before applicatiéﬁ the formulation was mixed and the homogeneity was tested by using 6 aliquots from the top,
middle and tl'g_;%ottom of the container. The coefficient of variation of the 6 values was less than 5%.

Two dura@n time were tested: 24h and 48h. A total of 18 cells for the 24h duration and 18 cells for the 48h
duratioqr;(ﬁrvere used.

Ford)mlations were applied homogeneously at 10 pL/cm? after control of the skin sample integrity.
O

-BIX hours after application, the tested formulation remaining on the skin surface was removed by washing with

LS Wwater.
0 .
S
Q.
§V'
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The receptor fluid was collected 2, 8 and 24 or 2, 8, 24 and 48h after application. The cells were dismantled afteg\s‘\Q

24h or 48h. o
0

Percutaneous absorption of **C-amitrole was determined by measuring the radioactivity in the foll,@ﬁng

compartments: @

- Skin excess (including washing solution, the first two layers of stratum corneum, remaining skin, V\é§hing of

donor compartment, upper seal and scalpel lame), Q)
- Epidermis + partial dermis @b
- Receptor fluid (receptor fluid and washing of receptor compartment, lower seal, absorbent pape(g}?
S

Results Q@Q

X
Recovery ®

Xo

J

For undiluted formulations, the mean total recoveries for the radioactivity after 24h\Qv?}ere 94.69%, 96.58% and
96.99% for CA2210, CA2735 and CA2736 respectively. After 48h the recoveries ayere of 99.20%, 100.34% and
101.38% for CA2210, CA2735 and CA2736 respectively. ‘§
N

LN
For diluted formulations, the mean total recoveries for the radioactivity after 24h were 97.67%, 97.17% and
99.48% for CA2210, CA2735 and CA2736 respectively. After 48h the ree@%’eries were of 96.47%, 100.04% and

95.41% for CA2210, CA2735 and CA2736 respectively. Q&

S
C}(b
Dermal absorption &

$&

>
The dermal absorption was considered to be the sum of th%%dioactivity measured in epidermis, dermis and
receptor fluid. The first two layers of the stratum corneum \@re excluded.

N

Undiluted formulations: QO

CA2210 formulation showed a penetration higher (between 2.89% and 25.35%) than the two other formulations
(between 0.44 and 1.34% for CA2735 and betweezrfO.lZ and 0.44% for CA2736). The dermal penetrations of
CA2735 and CA2736 formulations were equivalﬁ

Moreover, a high variability of the results for thg’formulation CA2210 was observed. Considering this study and
the above study (Gelis, 2007), the dermal absérption of amitrole observed from undiluted CA2210 formulation
was between 2.89% and 53.9%. (boq)’

. . &
Diluted formulations: @
CA2735 and CA2736 showed the,-égme dermal absorption: 6.76% and 6.86% for CA2735 and CA2736
respectively at 24-hour, 3.80% a @73.30% for CA2735 and CA2736 respectively at 48-hour. Penetration of
amitrole from CA2210 formulatian is slightly higher: 10.40% at 24-hour and 6.29% at 48-hour.

N
In conclusion the formulatior\gz’CA2735 and CA2736 lead to less variability and lower absorption when compare
to CA2210. 2

(%4)
O
Table B.6.12-9: Distfibution of “C-amitrole after application of the undiluted formulations (229 g/L) to
human skin 1)
N
(\O
be
(
N
«Q
&
Q
S
OC)
(Ob
N
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B.6.13. TOXICOLOGICAL D\eﬁA ON NON ACTIVE SUBSTANCES
X

Material safety data sheets

substance do not trigger a@ltional risk phrase for CA2735.

<

B.6.14. EXPOSU‘E'BQDATA
¢

&

@
B.6.14.1. Opérator exposure

B§h4.1.1. Operator exposure estimates

Q

Toxigﬁ’ogical endpoints of amitrole used for risk assessments are as follows:
>

50
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F
Compartment CAZZ10 CAZ735 CAZT36 6\\
(% of the applied 24n 4sh 24n 4sh 24n 45h 2
amount) >
Skin excess Q
excluding the first two| 5339+ 4583 | 8307+301 | 0508+110 | 0338+285 | 9670+231 | 10100 t\%@?
layers of the strafum BN
comenin ol
Two first | fh ©
WO TIrst layers o e
St e 013+017 053+0.14 0.08 = 0.01 0.10+0.05 0.04 +0.02 0g¥=003
N - - (0
Ep'de”?l';n"] demis | ogssass | 3st:157 | 0412007 | 038032 [ 0a7z012 |§0172012
Receptor fluid (RF) | 33292337 | 579+146 010+0.15 0.46 + 0.67 0.09+0050] 0.08+0.06
Demnal absorption o
Epidermis + Dermis +| 36.25+19.81 |  9.30+3.00 0.50 = 0.08 0.86 + 0.46 0.26 =007 0.25+ 0.17
Receptor fluid N
Total recovery 0460+1.04 | 08.80:008 | 0658+1.23 | 100.34+283 9&@ +227 | 10138+ 000
NI
(Z)
&>
N
Table B.6.12-10: Distribution of **C-amitrole after application of the @uted formulations (3.66 g/L) to
human skin &
S
Compartment CA2210 CATR5 CAZ736
(% of the applied @
amount) 24h 48h 20 4ah 24h 4ah
Skin excess (§>
excluding the firstwo. | gngg+747 | 8032:1.00 | 88592623 | 96.00:575 | 9030:4.04 | 91932795
layers of the stratum )
COimeun ~’:'O
Two first layers of the
stratum comeum £.30+ 292 086+034 | d82+099 023+027 233+104 0.28 +0.27
N
Epidermis + dermis (ED)Y  7.89 + 6.08 4811335 6242320 272+385 £.20+224 244 +0.46
Receptor fluid (RF) 250+ 360 148+ 060 052+0.35 1.00 + 0.89 0.66 + 0.47 0.86 + 0.87
Dermal absorption {\0
Epidermis + Demmis + | 10.40 + 2.51 .20 91.10 6.76 + 3.00 3.80 + 4.10 6.86 £ 2.71 3.30+1.32
Receptor fluid Q,Q’
‘U
Total recovery 97.67£7.00 | M6.47+222 | O7.17£2.65 | 100.04£143 | 99.48:0.83 | 95526.68
QU
0

Q@supplied for all the co-formulants in the plant protection product. The non active
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L
\Q
0.001 mg/kg bw/day g‘:\'
AOEL (mg/kg bw/day) 90-day rat study, SF = 100 ) COC
[Amitrole Review Report 6839/V/1/97- final, March 22", 2001] n?\
Dermal absorption of undiluted formulation 1% [see B.6.12] o 3
Dermal absorption of in-use dilution 10% [see B.6.12] r\\\.o
o

e Summary of the critical GAP(s) used for operator risk assessment (i.e. risk envelope approach)

v
Amitrole is a non-selective broad spectrum systemic herbicide. The formulation CA2735 C(Ifiains 229 g/L of
amitrole. This formulation is intended to be registered for use for weed control on cultivated?and non cultivated

areas. S
The formulation is a soluble concentrate packaged in 5 and 20 L containers. Usage,i\ﬁformation pertinent to
operator exposure is summarised in the following table. @50

To be noted that the applicant only stated that CA2735 is applied with a tractor m@ﬁnted boom sprayer or with a
train or in trucks for non-crop applications. Therefore the RMS noted that appl'@ions with a hand-held sprayer
or a lance are not conceivable and assessments with these types of equipment.will not be done here.

N
S
L. . 4]
Table B.6.14.1.1-1: Summary of critical use patterns (i.e. worst case) f6r use of CA2735
S
v Application rates Water volume
Uses Application Equipment . %‘
Q\ L product/ha | kga.s/ha L/ha
N
- Tractor mounted boom sprayer (under&he ]
Orchards and vineyards row or on localized areas) 'be 13 2.977 300-500
Non crop uses (impermeable Q)\
and permeable surfaces: Trainftruck boom sprayer 13 2977 300-500
roadsides, railways, industrial o
areas) N
O
>

Estimations of potential operator exposure have.Been undertaken for amitrole using the critical uses (table
B.6.14.1.1-1) and the following predictive mod Is’::%erman BBA model ® and UK POEM model 7.
The estimations were compared to agreed EU’D EL for amitrole, see table B.6.14.1.1-2.

. (%] .
Table B.6.14.1.1-2: Summary of estimatgghoperator exposure to amitrole

O % of AOEL
Model data O Level of PPE Total absorbed dose (0.001 mg/kg
Q (mg/kg bw/day)
R0 bw/day)

Tractor mounted boom sprayer applic@n (vineyards, orchards, olive groves)
13 L/haie. 2.977 as./ha S
UK POEM >

« 50 ha/day, 6 h/day ("NE PPE 0.7601 76009 %

* 300 Uha b

* 60 kg operator {{g) Gloves during mixing/loading and application 0.1197 11975 %

e 20 litres 63 mm cIo;.g

o

German Model é\ No PPE 0.1953 19529 %

e 20ha/day & — -

o 70 kg operator Gloyes a_md coverall during mixing/loading and 00138 1380 %

5 application
$
«Q
&
4

Uni@n Principles for Safeguarding the Health of Applicators of Plant Protection Products (Uniform Principles for Operator
P ction), Mitteilungen aus der Biologischen Bundesanstalt fur Land-und Forstwirtschaft, Berlin-Dahlem, Heft 277, 1992.
erman Model”).

\%Estimation of Exposure and Absorption of Pesticides by Spray Operators, Scientific subcommittee on Pesticides and British

'QQ Agrochemical association Joint Medical Panel Report (UK MAFF), 1986 and the Predictive Operator Exposure Model (POEM)
A \Y

1.0, (UK MAFF), 1992, 2007 version. (‘UK POEM”).
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2
N
Application to vineyards, orchards and olive groves with a tractor mounted boom sprayer: (\?@
()

According to the GAPs, CA2735 is an herbicide which is applied on the soil under the row (at the foot of&;%e
plants or of the trees) with a tractor mounted boom sprayer in vineyards, olive groves and orchards. Due{ébthis
band application, it is commonly admitted that the surface which is actually treated represents 1/3 of total
surface (only 1/3 of the total dose, i.e. 0.993 kg as/ha, is applied on the soil). Nevertheless the modeE\‘\Nill first
be used with the default surface and work duration parameters. The resulting exposures may tho@ be over-
estimated. Q

&

&

UK-POEM model S
The UK-POEM model predicts that even if gloves are worn by the operator durin%jgixinglloading and

application, the systemic exposure will exceed the AOEL for the active substance amitrole-(refer to summary in
table B.6.14.1.1-2). Exposure to amitrole is estimated to be 0.1197 mg/kg bw/d. Thi§\€s imate corresponds to
11975% of the AOEL of amitrole. \}0;
Calculations could be made using 1/3 of the total dose (0.993 kg as/ha, i.e. 4.3 L(@Which is applied on the soil
for this herbicidal treatment on vineyards, orchards and olives. The estimate Will,§anount to 3962% of the AOEL
of amitrole considering the same maximal personal protective equipment. o}*
S

German BBA model @
Calculations according to the German BBA model predict that, even if-gloves and coverall are worn by the
operator during mixing/loading and application, the systemic expos;@ will exceed the AOEL for the active
substance amitrole (refer to summary in table B.6.14.1.1-2). Exggigre to amitrole is estimated to be 0.0138
mg/kg bw/d. This estimate corresponds to 1380% of the AOEL for%he active substance amitrole.

L

N
Considering that only 1/3 of the dose will be applied on the sqft;}the estimate will amount to 456% of the AOEL
of amitrole considering the same maximal personal protective%quipment.

(%]
N

O
As a conclusion, for uses with a tractor-mou'nsgﬁ boom sprayer, the operator exposure calculated

according to the UK Predictive Operator Expos Model (UK POEM) and to the German BBA model
showed an unacceptable risk for the operator.(@/en if maximal personal protective equipment are worn
during mixing/loading and application. 60)
&

Application to railways, roadsides and industrial areas with a train/truck mounted boom sprayer:
CA2735 can be applied on main railroadls or roadsides and on industrial areas with train or truck mounted
sprayers. The notifier did not provide qﬁ/ exposure estimate for these uses. Indeed, he considered that “the non-
crops applications are done eithek@n a train or in trucks so that the operator is not exposed during the
application phase. Therefore the \Q@rst case is represented by the uses for which the applications are made on
tractors without cab (orchards, $ineyards, olives)”. This argument is not considered relevant by the RMS. In
absence of specific data provgéézc'i in the dossier for these applications, it is considered that risk assessment
cannot be finalised and sh%@td be performed at Member State level.

3\

%)

<

B.6.14.1.2.\P§easurement of operator exposure

)
As the operator &isk assessed according to the models is not acceptable when using a tractor mounted boom
sprayer, a field0perator exposure study was performed. This study was conducted in vineyards and orchards in
France and '@'(blives in Spain. The operator exposures were assessed using:

S
o _ExXternal dosimetry: the amount of amitrole deposited on cotton or cotton/polyester coverall and cotton
Q)Qundergarment, retrieved in hand wash and face/neck wipes was measured

c}"é\ Biomonitoring: the amount of amitrole excreted in urine was assessed over 7 days in Spain and French
bo vineyard or 5 days in French orchards.

~Fhis study was conducted in February in Spain (olives) and in March and November in French vineyards and
A orchards respectively.

;
S
&
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authorizations in several European Member States. Nevertheless, as this study is not considered Sbe
representative for this renewal, it will not be assessed and summarized in this additional report. Indeed thig%tudy
was performed with an old composition of the preparation containing a surfactant whereas the representative
preparation CA2735 does not content it. As this surfactant is known to enhance dermal penetration of
hydrophilic substances by reducing the surface tension, measured exposures may be overestimategq\/loreover,
the dose rates used in this study were higher than those actually recommended and the numbgr of subjects
included in the study was low. The new study (Thouvenin 1., 2011) performed on the representg\q‘ﬁe formulation,
at the same dose rates than those recommended and with higher number of subjects than the (g&:dy performed in

1999/2000 is considered to give more relevant information. Q
X
Ny
Justification of the biomonitoring 69
Report: 111A7.3.2: Redondi, S. 2010. Justification of biomonitoring to mea@(r\e the operator exposure to
aminotriazole. (’,}
N
L
GLP: No D
Q_

Not published <
N
The biomonitoring provides a direct measure of total internal dos G(gsulting from all routes of exposure under
field conditions. This is the reason why this technique was chose '[%'r this field operator exposure study.
Amitrole is a non-selective herbicide, the biotransformation of which has been extensively studied and reviewed.
Metabolism has been widely investigated in particular in maramals and showed that amitrole is mainly excreted
as unchanged compound in urine (approximately 60-90%)_within 48h following its administration whatever is
the route of administration. In addition based on the phag\mcokinetic data, there is no evidence of persistence in
tissues. o
Therefore urinary unchanged amitrole appears to bn\@ﬁeliable marker of exposure to amitrole-based products.
The conjugated forms (3-amino-5-mercapto-1,2,4-tifazole and 3-amino-1,2,4-triazolyl-(5)-mercapturic acid) are
minor and account for less than 6% of the radioacgwlty retrieved in urine.

No data are available concerning urinary excr&on of amitrole in humans. Nevertheless, it is considered that the
total amount of amitrole in urine sample'j‘ggwould be corrected by the 60% recovery of the administered dose
excreted unchanged in rat urine as a worst{Case.

S

)
Q
Field operator exposure study b,’b@

Report: 111A7.6.3: Thouvenin\c§2011. Determination of external and systemic exposure (using biomonitoring
in urine) of operators to amitr\@ during downward application. Staphyt report n° ChR-11-8256
N
GLP: Y@?(Except for the creatinine levels in urine specimens that were determined using
equipfaent which was not calibrated under GLP. As these measurements were not directly used
for calculation of exposure but only for initial selection of specimens to analyse, this is
cQﬁmdered to have no significant impact on data quality)
®)

q’,%uideline: OECD Series on Testing and Assessment No.9 “Guidance document on the
o_,Q conduct of studies of occupational exposure to pesticides during agricultural application”, 1997
&
o

R
~

This %oor field study was carried out in two European regions: in Spain in February 2011 and in France in
March and November 2011. In this study, the dermal and/or systemic exposures of operators to amitrole were
c@currently measured during a typical day of activities including mixing/loading and application of an amitrole-
.dased formulation. Applications on olive groves (in Spain), on vineyards and orchards (in France) were

Not published

,QQ\performed using a tractor-mounted/trailed boom sprayer.

O.
S
&
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Formulation used in the field by operators: CA 2735
Batch n°; 31012355, contains 230.8 g/L of amitrole and 219.5 g/L of ammonium thiocyanate

Monitored molecule: amitrole, CAS # 61-82-5

Materials and methods
a. Materials X
0

b. Study design

2 sites: France (Bordelais, Cognac, Anjou and Touraine) and Spain (Andalucia) QQ
Treated crops: Vineyard and orchards in France ; olives in Spain S
Treatment period: at the end of February/beginning of March for vineyards,@ﬁd olives or in autumn
(November) for orchards. g’
Applied dose: &

e 13L of product /ha equivalent to 3 kg as/ha in France (grapes an@)\rchards)

e 6L of product/ha equivalent to 1.4 kg as/ha in Spain (Olives) ,\;z?
Equipment: tractor-mounted/trailed boom sprayer (with or without cz@;\or canopy)
Application: soil directed application Q)O)
Number of subjects: 12 in Spain (among which 9 were biomonﬁ’ﬁred) and 16 (14 analyzed and 2 not
analysed on the basis of the measured creatinine) in Francé on vineyard (among which 11 were
biomonitored) and 12 (10 analyzed, 1 not analysed on the bgsis of the measured creatinine and another
one not analysed due to leakage problems) in France org@chards (only biomonitoring was done on
these 10 subjects) were analyzed. .
A total of 40 male operators were involved in the fiel '$ase of the study but 36 were analyzed. All of
them conducted mixing/loading and application andngere professional operators, having 3 to 48 years’
experience. In 29 cases, in addition to mixing/loa@ng and application, the cleaning of equipment after
application was also monitored when this procg'dljre was part of their normal routine at the end of a

spraying day. QO
The following table summarizes application details.OS
<
L . 9
Table B.6.14.1.2-1: Application details >
Olives - Sﬁn Vineyards - France Orchards - France
)
Number of subjects \]@O) 16 12
: T ©
Biomonitoring Q’DQ 11 10
Passive dosimetry béo 9 11 0
Biomonitoring and passive | <
dosimetry \\O 6 8 0
@
. N
Actual product quantity 5.8 Liha 12 Liha 12.9 Liha
applied %2)
Arithmetic Mean (Min-Niax) (51-6.7) (8-13.8) (5.2-13)
Total working du{@on . . .
) o 172-355 min 79-480 min 189-391 min
Mln-M%
o>
Treated,strface 9.8 ha/day 4.2 ha/day 3.6 ha/day
Arithmetis(: an (Min-Max) (4.7-17.5) (0.6-8.7) (1.5-5.8)
Amount of active
stance handled 13 kg as/day 11.3 kg as/day 10.5 kg as/day

AriiRmetic Mean (Min-Max) (6.92-20.8) (1.85-24) (4.8-15.6)
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Dermal exposure to amitrole was measured by analysing of the residues deposited on standardised whole-hg@y
dosimeters. These dosimeters correspond to the clothes usually worn by operators. For all operatorsbthe

dosimeters consisted in: @

- Outer layer of clothes: a long-sleeved and long-legged polyester/cotton coverall; &

- Inner layer of clothes (representing the actual body exposure): a full-length cotton undergarmemﬂcovering
arms, legs and torso); P

The dosimeters acted as collection media for the test substance. They were worn throughoutSthe period of
monitoring. The polyester/cotton coverall and eventually the underwear were removed for lunck(if taken).

At the end of the working day, all dosimeters were removed with the assistance of a membey, of the monitoring
team. Then the specimens were sectioned, wrapped and were maintained in frozen storage gﬁil analysis.

Hand exposure was assessed by the hand wash procedure. Hand washes were condijcted at times when the
operator would have normally washed his hands for reasons such as eating, using t ilet, etc... and at the end
of the working day. Hand wash specimens collected during and at the end of thecworking day were treated as
separate specimens. For each operator, intermediate and terminal specimens were’:&)oled in the analytical facility
after thawing to obtain only one hand wash specimen per operator. o}@
NS
Protective gloves (nitrile) were worn by all operators during mixing/loadiQfgﬁd for maintenance activity during
application. These gloves were not sampled for analysis. &
-O
N
Exposure of the head was assessed by face/neck wipes. Face/neclgf‘m\vipes were taken whenever the operator
would have normally washed his face (at the end of the working.\dﬁ/). The solution used to perform face/neck
wipes was the same as this used for the hand wash procedure. As:for body dosimeters, the specimens were kept
frozen until analysis. (§>
&Q)
\\'QQ)
Systemic exposure was measured by analysing the quaﬁity of amitrole excreted as unchanged molecule in 24-
hour urine specimens collected over a five or seven-day period.
Each operator collected a complete 24-hour urine spécimen for each of 7 days (Spain and French vineyard) or 5
days (French orchards). Sampling started one_day prior to exposure to the product by collection of a pre-
exposure urine specimen. S
Operators had been previously required to h e no prior exposure to amitrole or structurally-related compounds
like triazole-based products for a minimu 7 days before the day of exposure monitoring.
During 6 days following exposure they also to refrain from any contact with amitrole or structurally-related
compounds like triazole-based produc%
Before each day of collection each g@perator was given (by the study team) a polypropylene urine collection
container (plus a spare) in which te‘@ollect a complete 24-hour urine specimen. At collection the total volume of
each urine specimen was measured by reading the volume on the graduated collection container.
One or two 30 mL (+/- 5 ml) alﬁuots were taken, placed in 50 mL screw cap bottles and labelled with the study
and sequence number (one p\ ary specimen and one reserve specimen when necessary). One extra specimen of
about 1-2 ml was sampleddn a small test tube for creatinine measurement. The specimens were placed in a
freezer immediately after Sub-sampling, prior to shipping for analysis. At the end of each field phase per country
the primary (or unique) set of specimens was packed and dispatched frozen to the analytical test site for analysis.
The reserve set of speeimens (only done in France) remained in deep-frozen storage until receipt of the first set
had been confirme& y the analytical test site.

- Field fortificaﬁgn: On each day of field monitoring, field fortification specimens of each matrix to be sampled
were perforgﬂ\é to show the stability of the active substance on specimens under field, storage and transit
conditions.<
Rates of,ié?tification for the various matrices were as described below:

Q)Q = Polyester/cotton coverall: 50 and 5000 pg/1000 cm? cloth

£ = Cotton undergarment: 5.0 and 500 pg/1000 cm? cloth
o§ = Hand wash: 5.0 and 500 pg/500 mL solution
o = Face/neck wipe: 0.5 and 50 pg/2 gauze wipes
%) - Hp.
&\Q\ Urine: 25.0 and 2500 pg/L
O.
N
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- Specimen storage and transport: As soon as possible after sampling, all operators’ specimens and travel anq:@
field fortification specimens were placed in a deep freezer. Storage conditions were monitored and recorded

using a min-max thermometer, which was placed inside the freezer. CO@
During transport storage conditions were monitored and recorded. 60
Q
- Analytical phase: &
The objectives of the analytical phase of this study were: bOQ
%)

= To determine residual concentrations of amitrole in specimens of the matrices forti@ with known
concentrations of amitrole and to establish their stability under field, storage and transi@onditions: field
fortifications. Q@

X

= To determine deposits of amitrole in specimens of polyester/cotton coveralls al& inner dosimeters and
to determine residual concentrations in face wipes and hand wash solutions and in g:me specimens: operator
samples.

§Q
. &
Il. Results and discussion o
a. Analytical method Q)O\)
Q_

The limit of quantification (LOQ) of the method was defined as the IOW<§3t analysed concentration in a specimen
at which the methodology was validated. ;D\\
The limit of detection (LOD) of the method can be estimated as &he lowest analyte concentration detectable
above the mean amplitude of the background noise in an untreaté@sample at the corresponding retention time.
An estimate of the LOD can be taken as three times backgroundé} ise.

v
Table B.6.14.1.2-2: Limits of quantification (LOQ) and gz)égéction (LOD) for each matrix
Q
N
Urine Polyester/cotton QO Cotton Face/neck wipes Hand wash
Hg coverall RS undergarment
amitrole/specimen 1L N3 2 d 1500 mL
(Ma/L) (1g/1000 sz)QO (1g/1000 cm?) (M9/2 gauze pads) (Mg mL)
LOQ 5 10 1 0.1 1
LOD 0.65 241, 0.54 0.02 0.31
]
b. Field recovery q,o)
&

All the mean recoveries at the low andszﬁigh fortification levels were within the range of 89% to 113% (within
the acceptable range of 70% to 120%y!
Levels of amitrole found on/in theb‘Becimens taken from each operator were corrected when mean field recovery
was <95%: correction was thenébplied to all PE/cotton coverall specimens (94% recovery level at the low and
high fortification levels), facelgéck wipe specimens when the measured residue level was >5 pg/specimen (89%
recovery level) and urine sp(eéﬁmens for operators monitored in November 2011 (French orchards).

3\

Table B.6.14.1.2-3: F}ggqffecoveries - summary

) (§ Fortification level| n Mean SD Ccv Min. Max.
Polyester/cotton o coverall 50 8 94 6.3 6.7% 83 101
(1g/specimen) 5000 8 9 112 | 118% | 78 105
(o)

Cotton 0)\2 undergarment 5 8 97 4.1 4.2% 89 101
(Hg/specingén) 500 8 98 5.4 5.5% 86 104
X 5 8 101 43 4.3% 94 107

Handawash (pg/specimen) -
D 500 8 95 5.1 5.3% 87 101
N , _ 05 8 95 5.9 6.3% 85 101

F@e-neck wipe (Mg/specimen)
O 50 8 89 6.5 7.3% 80 99
-4 Urine (ng/mL) 5.0 23 113 109 | 9.6% 92 131
Q)
O& 500 23 110 8.1 7.4% 94 126
s
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French vineyards and Spanish olive &\‘,Q
groves o
Urine (ng/mL) 5.0 13 94 4.8 5.1% 86 1025{’3
o
0,
French orchards 500 13 o1 29 3.2% 86 (Z%Q
NS
c. Field observation bOQ
9

Some incidents were observed during the field study. Q
Operator 18 took a first formulation container and began to open it (bare hands), then very qui¢kly remembered
to shake it for homogenization. As there was no sealed paper below the cap of the containey, Some droplets of

pure product came out and could have reached his hands, which were rinsed approximat
when he asked for a break to urinate. This was an error (made by the study team) nob‘R)
hands when the incident occurred and to analyse this specimen apart.

&

N

ely~only one hour later

wash this operator’

Other incidents included bad handling of protective gloves (e.g. Operator 4), touching of nozzle with bare hands
(Operator 8), driving the vehicle with gloves on inducing indirect hand contamidation afterwards (Operator 8).

protective gloves when manually folding/unfolding the boom.

S

Some operators did not wash their hands before urinating on the day ofé@plication. Some did not wear

4]
These incidents were considered as usual and all operators were considered to work according to usual practices
(even if not always in accordance with the recommended good agriculg\ | practices).

N
The specimens from operator 34, who performed all the requeg&j

occur, the exclusion of this operator is not considered adeq

and then re-filling of the spray solution from the containerbs@?s

been analysed.

~Q®

tasks, were not analysed. This operator
experienced big tank leakage problems which implied transfer .gf the spray solution into big containers, repair

this incident can be considered as possible to
and it is considered that specimens should have

X
Most operators wore at least one supplementary Iayex\\?jacket, sweater...) over the outer dosimeter, for some
hours or during all the working day. A dust mask or&mask with cartridge against organic vapours was worn by
most operators during at least mixing/loading. ?B?ese supplementary equipments were not analyzed. The
dosimeters specimens of the operators who decidﬁto wear an additional layer of cloths for a long time because

they were too cold were not analyzed; only uri
0

pecimens were analyzed for these operators.

@ . .
Some operators were smokers, and some_Operators answered mobile phone calls on several occasions; these
operators may have transferred the contaptthation present on their hands to their face.

(3

Most operators cleaned (rinsed) the a@aication equipment at the end of the working day. Some of them chose to
wear a protective coverall over theébpoly-cotton coverall during cleaning. When not done by the operator (not
used to do this), rinsing was done by a study monitor. The objective was to avoid any further contamination

when using the vehicle and sp%&r during the next days when biomonitoring was on-going.

o

Q@

d. Expo%?é calculations
&

Potential dermal exposure excluding hands is the sum of the residue levels measured infon whole-body
dosimeters (polye%pr/cotton coverall and cotton undergarment) and face/neck wipes.

Actual dermal&posure excluding hands is the sum of the residue levels measured in/on cotton undergarment

and face/ne@mipes.
L

Actual rgih% exposure is the exposure as determined by hand wash.

Uriné&residue levels are presented as the total amount of amitrole (expressed as pg/operator) found over the 4 or
6gays of collection (beginning on the application day) for Operators 31 to 42 and Operators 1 to 30,
%@pectively.
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The exposure results were corrected by the field recovery results lower than 95%. For exposure values betweeé
two fortification levels, the correction was done with the nearest recovery value on a log scale. é”

The limit was therefore defined as the logarithmic mean of the two fortification levels. When the mea[b‘held
recoveries were higher or equal to 95%, no correction was done. \Q
‘\‘

The BLQ [below the limit of quantification (LOQ)] values were replaced by % LOQ for calcula@%ns. BLQ
values were not corrected for field recoveries. @b

N
The BLD [below the limit of detection (LOD)] values were replaced by % LOD for calcula@s. BLD values
were not corrected for field recoveries. Q@
X
Results are presented with arithmetic and geometric means (A.M. and G.M.), standarQQieviations (ASD and
GSD), Min., Max. and 50th, 75th, 90th percentiles. All were calculated by means of Eg@l 2010 functions.

@
<

. . 9)
e. Field specimens ;b\\
S

The external specimens taken on twenty operators (Op. 1, 2, 4, 5, 6, 7, 8, 1(@?[2 14, 18, 19, 21, 22, 23, 24, 25,
26, 27 and 28) and the urine specimens taken on thirty operators (Op. 1, di 5,8,9, 10, 11, 12, 14, 15, 18, 19,
22,25, 26, 27, 28, 29, 30, 32, 33, 35, 36, 37, 38, 39, 40, 41 and 42) were@nalysed

The selection of specimens to be analysed was done based on the fo@%ng criteria:

9

N
- External specimens: the passive dosimetry specimens of at least-20 operators had been planned to be analysed.
Those who were not selected for analysis were those from Opqﬁtors 3, 9 and 11 in Spain (because they wore an
additional long-sleeved jacket at least in the morning) and%rom Operators 15, 16, 20, 29 and 30 in French
vineyards (because they wore a sleeveless jacket all the V\@(ing day long or a long-sleeved jacket at least in the
morning). No passive dosimetry was planned and done fgtthe operators monitored in orchards.

- Urine specimens: as a check on the operators’ co@?hance with the essential requirement to collect complete
24-hour urine specimens, urine specimens of h day for each operator were analyzed for creatinine
concentration. Some operators (Op. 2, 6, 7, 20,22, 23, 24 and 31) were then excluded when more than a two-
fold variation between minimum and maxmyzgr values for one operator and/or when their urine collection was
visibly incomplete.

Operator 22 was not excluded because @2 fold difference can be explained by differences in daily urine
volume.

Operator 26 was not excluded becauseﬁfﬁe 2-fold difference was due to low creatinine levels measured on pre-
exposure day and on the last samplu@j day which were considered less important for the amitrole residue level
collection.

Operator 16 was excluded beca@e of the lack of consistency between urine volume and creatinine levels over
the 7-day sampling period. ;D\

)
AN

A(b
(4]

Dermal exposure: ((S)

The partial potenti I‘ﬁermal exposure (PPDE) is defined as the sum of the residue levels measured in/fon whole-
body dosimeters, (polyester/cotton coverall and cotton undergarment), face/neck wipes and hand washes. It is
‘partial’ becausQ it does not include exposure on the protective gloves (which were not analysed).

& L . . .
The outer afins and legs were exposed at a similar level, each part representing 39% (arithmetic mean) of the
measuredPPDE. The upper and lower parts of the coverall torso were respectively exposed to 5.3 and 7.2% of
the der@@l distribution.

Hapd~washes represented 6.8% of the PPDE (arithmetic mean in ug/operator). This was not negligible when
ceimpared to body exposure. Actually, the operators wore protective gloves (not analysed) only during
gnixing/loading and for repair/maintenance during application.
N
Three operators had a higher hand and/or face/neck exposure level than other operators:

Q
S
&
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- Operator 4: he was observed to touch the outside of the protective gloves with bare hands (incorrect glovg:@\
handling). Moreover, the highest residue level on the face/neck was measured in this operator: as he answered
mobile phone calls on several occasions, he may have transferred the contamination present on his hands tq;jﬂs
face. @
- Operator 8: he touched a nozzle with bare hands after the beginning of application; once he drove thezj?actor
with gloves on and then may have contaminated the wheel he touched afterwards with bare hands. Thi&perator
also had the second highest residue level on the face/neck. He may have received projection from the&k during
mixing/loading (his face was near the manhole where the product was poured). o
- Operator 18: he handled the first containers without gloves and some droplets of concentrate préduct came on

his bare hands. @O&)
Residue levels measured for these operators are not excluded from calculations. 6;0
<
Operators 7, 11, 15, 24, 25, 29 and 30 who used to rinse their gloves after each mix@/loading phase had low

residue levels on hands and/or low residue levels in urine. N

<
Figure B.6.14.1.2-1: Distribution of partial potential dermal exposure (arithfé?tic mean; pg/operator/day).
Exposure on protective gloves not measured 0

N
S
Hand wash 4
Face/neck 6.8% Q"
Inner total 0,064% ¥ NS
3,1% ! il ..Q Duter arms

N\

Outer legs
AY%
N
O0 Cluter CHiter upper
§ lowser torso toOrso
Qb 7 2% 5.3%
v

When considering the actual dermal exposuté, the hands were the most exposed dermal part (68%). The actual
dermal exposure (defined as the sum of tQ@residues level measured in/on cotton undergarment, face/neck wipes
and hand washes) ranged between 0.14éénd 345 pg/kg bw/d. The two highest ADE were due to a combination
of high hand and high body residue !zg@ls in Operator 8 and high hand residue levels in Operator 18 (see above).

@
Figure B.6.14.1.2-2: Distributioggf actual dermal exposure (arithmetic mean; pg/operator/day)
O

O Inner upper
\$D part
A{b 17%
(%4)
CJ Inmer lower
& part
4%
3
0
@
Q Face/neck
@o’ 0,65%
Q Hand wash
o 68%

Gloves were worn during mixing/loading but only on occasions (for repair/maintenance) during application. No

&'@?ével of protection could be calculated for hands as protective gloves were not analysed.

K
S
&

59



Amitrole Volume 3 — Annex B January 2013

&
B.6. Toxicology and metabolism O}@
¥

-9

N
The polyester/cotton coverall afforded a very good level of protection of the operators. Indeed the penetratiog\?\Q
through these clothes was low (arithmetic mean of 1.8%, calculated as follows: transfer factor for cotton coverath

= (undergarment parts) / (undergarment parts + coverall parts)). o)@
The fact to wear rubber boots/hiking-type boots does not seem to have impacted the results. 677
&
In the next table were summarized the results of all operators in pg/kg bw/day. Q\
(o)
Table B.6.14.1.2-4: Summary of the results of the passive dosimetry @b
Q
Exposure (ug amitrole / kg body weight/d) <Y
Potential dermal Actual dermal ~D
Type of exposure without hands without hands Actual hand ~Q® Actual dermal
X
o)
* ke # \Q £
A.M. (Arithmetic Mean) 464 15.4 35.057 51.1
ASD (Arithmetic Standard Deviation) 616 32.8 76@ 97.5
G.M. (Geometric Mean) 203 1.85 445 8.36
GSD (Geometric Standard Deviation) 39 9.5 \Q).? 9.2
Min. 29.9 0.0315 {D A11 0.142
50th centile 184 1.38 . &_,\' 3.55 135
75th centile 586 10.9 0\) 18.3 27.2
90th centile 1454 46.3 Q_Q) 113 151
Max. 2291 121 . 304 345
No. replicates 20 20 L 190 190
*: polyester/cotton coverall + undergarment + face/neck wipes N
**: actual dermal without hands = undergarment + face/neck wipes \(b
#: actual hands = hand wash . Y
£: actual dermal = actual dermal without hands + actual hands = undergarment + fa‘c%’/neck wipes + hand wash
a: one hand wash specimen was lost at analysis N
>
q
,\‘Z)
Biomonitoring in urine: Q@

X
The highest residue levels were measured on the day Kgpplication or on the day after application. The absorbed
dose of amitrole was shown to be mostly excreted in %2 hours.

o)

Figure B.6.14.1.2-3: Excretion profile of amitgéﬁin urine
N
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Op# (\V 32 3 35 36 37 38 39 40 a R
total amount of amitroleqp(aied (Kg) 13,8 15,6 11,5 5,71 48 6,9 11,3 11,9 12 11,5
body we Igh,P 89 69 71 84 68 84 Vel 3 65 74
Q(D with cab
Appl@ﬂon vehicle w(i;edaorw withcab | withcab | w/ocab |openedcab| withcab | w/ocab | w/ocab | w/ocab | withcab
s\O
opened)
,\Q) ATA urine (yg/d) 2,24 2,88 19,6 18,9 85 1,79 14,5 12 19,8 23,6
§ ATA urine (ug/kg/d) 0,03 0,04 0,28 0,23 0,13 0,02 0,18 0,16 0,30 0,32
xgkfemic ATA = 1.66 ur ATA (ug/kg/d)* 0,04 0,07 0,46 0,37 0,21 0,04 0,30 0,27 0,51 0,53
4 %AOEL (1ug/kg) 418 693 45,8 37,35 20,75 3,5 30,47 27,9 50,57 52,94

B.6. Toxicology and metabolism c?@
¥
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The following tables show total amitrole excretion in urine over the sampling period in operators from the thre *\@\
different sites. Urinary amitrole amounts are corrected by the 60% recovery of the dose excreted unchanged i
rat urine as a worst-case. The calculated systemic amitrole content is compared to the AOEL of the ac@(?e
substance (0.001 mg/kg bw/day based on the NOAEL of 0.1 mg/kg bw/day determined in the 90-day ra@ldy

using a safety factor of 100). Q
N
Table B.6.14.1.2-5: Total amitrole excretion in urine (over 6 days) in operators monitored in Sp& (olives)
in February/March 2011 @
x$
‘n
Op# 1 3 4 5 8 9 0S| U 12
Total amount of amitrole applied (kg) 10.6 115 1.1 28 15,7 208 8&’ 1.1 6.92
body weight Kg) 10 106 104 8 100 91 | O% 8 69
Application vehicle withcab [onlycanopy| nocab | withcab | withcab | w/ocab Jp-withcab | withcab | withcab
ATA urine (pg/d) (total after 5d) 180 13 8,4 296 10 955 335 n 24
ATA urine (ug/kg/d) 1,76 0,20 0,08 037 0,10 4@1 0,04 0,10 0,03
systemic ATA (pg/kg/d) = 1,66 urinar G
i kel Voo | o | o | ol | 0w e | ow | o | o0
ATA* Of
%AOEL (1ug/kg) 293 3 3 61 = | 16 7 16 5
*The results took into consideration the fact that amitrole is excreted at 60% un@nged in the urine.
ATA: amitrole ;&.
S
4

Table B.6.14.1.2-6: Total amitrole excretion in urine (ovec;\% days) in operators monitored in France

(vineyards) in February/March 2011 Q)Qr
<
Op# 1} 15 18 19 ,;CU 2 5 % ] 3 2] ]
total amount of amitrole applied (Kg) 1 185 s I8 5 | 98 9 106 15 1t A 12
body weight ) 8 10 ,§ % 8 6 B 8 B ] 8
Application vehicle withcab | wjocab with;ab\oc\ withcab | withcab | withcab | withcah | wjocab | withcab |onlycanopy| withcab
ATA urine (ig/d) 39 216 (;ﬁj 6,06 418 239 28 308 349 867 241
ATA urine (ug/ke/d) 030 03 (218 006 005 004 003 004 004 01 003
systemicATA=1.66ur ATA (ug/kg/d)* | 050 0,048,*] 31 011 008 006 006 0,06 007 018 005
YAOEL (1yig/kg) 1959 m@’ 3066 | 1059 826 6,40 5,66 6,48 6% 179 50
*The results took into consideration thedfict that amitrole is excreted at 60% unchanged in the urine.
ATA: amitrole
Q
;\\O
Qo

Table B.6.14.1.2-7: Total:&\}mitrole excretion in urine (over 4 days) in operators monitored in France
(orchards) in November2011

4.

&Q*The results took into consideration the fact that amitrole is excreted at 60% unchanged in the urine.

Q
S
&
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ATA: amitrole $

“

)

&
Operators 1, 9 and 18 showed higher systemic exposures than other operators. Those high systemic exp@res
could be explained by the following facts: \Q@
‘\‘

- Operator 1 had very high urine volume on each sampling day (from 3 300 to 4 350 mL). He mightcﬁ diabetic
even if he did not mention this during the health questionnaire. There was no incident reported fo&’&his operator
during the working day during which he was monitored. No further contamination (after the day of amitrole
application) could be completely excluded as the internal exposure (biomonitoring) and the.ermal exposure
(whole-body dosimetry) were not consistent for this operator. \Q‘Z)Q)
- Operator 9: further to a misunderstanding this operator had urinated just before thg\@eginning of the first
application phase without asking for hand wash by the study team. An indirect exposugg-of the urine from hands
cannot be excluded. Nevertheless, there were other operators who did not wash thejiihands before urination on
the day of application but with no obvious consequence on the level of exposure. OQ
QO
- Operator 18: experienced an incident when he opened the formulation contg?ﬁer and he could have received
droplets of concentrated product on his bare hands. As his hands were not ri just after this incident and as he
used to smoke while driving the tractor during application, the hand wask’ Specimen taken ca. one hour later
(before he went to the toilet) could collect a part of this incidental exposure but there was time left meanwhile
for dermal penetration and oral absorption. ‘.\\o{\
O
These incidents were considered as usual and all operators were cmﬁdered to work according to usual practices
(even if not always in accordance with the recommended g@ agricultural practices). The residue levels
measured for these operators should not be excluded from caIC}gﬁtions.
&Q)
Some of the tractors mounted boom sprayers were equipgéd with cab or canopy. This does not seem to have
influence the results. x

®

\b

. . > . .
Extrapolation of the results to estimate the operdtor exposure to amitrole in CA2735:
9

The preparation used in this study, CA273 i\bls the same as the representative preparation for this current
amitrole renewal. Application technique witkva tractor mounted boom sprayer was the same as recommended for
CAZ2735. Use rate was also approximatel (@?e same: 5.8 L/ha for olives (6 L/ha recommended) and 12 and 12.9
L/ha respectively for vineyards and or% rds (13 L/ha recommended). Working time (arithmetic mean of 277
minutes) and treated surface (9.8 ha ipolive groves, 4.2 and 3.6 ha in vineyards and orchards respectively) is
also considered to be representativeZof a typical work day. In fact, it could be taken into account that this
herbicidal preparation is applied obqﬁwe soil under the row. Due to this band application it is commonly admitted
that the surface which is actual.lgs‘reated represents 1/3 of the total surface of a vineyards or orchards; the treated
surfaces used in the field studg‘z;?re thus considered to be representative.
N

For these reasons, resultsQ??> the study can be used to assess the systemic exposure to amitrole when applying
CA2735. O

&
- Passive dosimetry:;&
The results obtain@ by analysis of passive dosimetry specimens are not considered adequate to conclude on the
risk to operators(biter the following reasons:

- Results are expressed per working day; therefore, no separate results are available for mixing/loading
for application. The dermal absorption values to be used in risk assessments are 1% for the
xﬁndiluted preparation and 10% for the spray dilution (see Section B.6.12). As a worst-case, the dermal
@Qabsorption of 10% would be used in this study to determine systemic exposures, resulting in an over-
§ estimation of the operator exposure.
boo

- No data are available for orchards application. Indeed, no passive dosimetry was planned and done for

&'Q{O operators monitored in orchards.

;
S
&
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N
- As the residues deposited on the protective gloves were not analysed, only a “partial’ potential dermasl\?\Q
exposure can be calculated. COO
: S
- Inhalation exposure was not measured. 60

Q
- The biomonitoring part of this study, where exposure levels were determined by means of
measurement of urinary excretion of amitrole, is considered to give more reliable results. on

)
&
- Biomonitoring: @6\)
In olive groves, the amount of amitrole measured over 6 days ranged from 0.03 to 1.76 \Q/kg bw/day without
correction and from 0.05 to 2.93 pg/kg bw/day after the correction for the 60% recoveQQOf unchanged amitrole
in urine. 2
In vineyards, the amount of amitrole measured over 6 days ranged from 0.02 to 4\%7 pa/kg bw/day without
correction and from 0.04 to 3.12 pg/kg bw/day after the correction for the 60% r%@very of unchanged amitrole
in urine. <
In orchards, the amount of amitrole measured over 4 days ranged from Q.gjb(bto 0.53 pg/kg bw/day without
correction and from 0.04 to 0.53 pg/kg bw/day after the correction for the %@% recovery of unchanged amitrole

in urine. &

&
As actual exposure was determined in a biomonitoring study and as a@w number of subjects were included in
each group, it is considered that all individual measured systemic amitrole should be less than the AOEL of
amitrole to consider the risk as acceptable (the accepted AOEL of afitrole is 1 pg/kg bw/day).

<

N
Table B.6.14.1.2-8: Systemic exposure to amitrole determig@ in the biomonitoring study

<
2 Systemic amitrole (ug/kg bw/d)
Oliyes Vineyards Orchards
Min Q05 0.04 0.04
Max .93 3.12 0.53
Number of subjects o 9 11 10
Number of subjects with systemic o 2 1 0
exposure > 100% AOEL O
v
Q

S

Two operators in olive groves and on@&(gperator in vineyards showed exposure greater than the AOEL of
amitrole. Therefore, the risk to operatoghs not considered acceptable in olive groves and in vineyards.
{4
None of the operators showed exp \re greater than the AOEL of amitrole in orchards.
Nevertheless, one operator (Opefator 34) was excluded from the study after completion of his work day and
before analyses of his coIIecte@pecimens. This operator experienced big tank leakage problems which implied
transfer of the spray solutiQ.ﬁbinto big containers, repair and then re-filling of the spray solution from the
containers. As this incidedt can be considered as possible to occur, the exclusion of this operator is not
considered adequate and ¥ is considered that specimens should have been analysed. It cannot be excluded that
exposure of this operaQ;) who worked according to usual practices, would be greater than the AOEL.
Moreover, the polyester/cotton coverall afforded a very high protection factor in this study (98.2%). This level of
protection is very @ﬁcompared to usual protection factor of 90-95%, as used in the validated European models.
It would have begni'more relevant to use a 5-10% penetration factor for the assessment.
Based on avail@le information, it is considered that the risk to operators is not acceptable in orchards.
(&

O§
Therefoé it can be concluded from the field study that tractor mounted boom sprayer application of
CA27$in vineyards, orchards and olive groves will result in an unacceptable risk to operators.

&
51IE_B be noted: The applicant gave its opinion on the RMS assessment in December 2012 and summarized it as
N ollows:
O.
s
S
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N
“30 subjecst were monitored (biomonitoring): 10 in olives and 20 in grapes/orchards. These Subjects werg=S

shown to belong to an homogeneous population (Geometric standard deviation analysis and variance analysisp
Moreover even if the GAPs were different between olives and grapes/orchards because the treated surfacesfor
olives were more important, the handled quantities were comparable. The exposure to amitrole resultsfrom
these handled quantities. For these reasons, the 30 subjects have to be considered all together in the risk

assessment. <
Furthermore because: oQ

e the number of subjects is high enough @b

e The results follow a log Normal distribution S

o the toxicologocal profile of amitrole results from repeated administration and the th (blds effects were
shown to be reversible when the exposure of of short duration which is the case for amitrole
o the margin of safety before thryoid effects would be observed in Human arg.very important (the
exposure duration to amitrole of professionnal operators would be is 20 days fer year maximum and
the levels at which operators are exposed is 10 000 lower than the levels gtat could lead to thyroid
effects in Human)
and in accordance with the guidance document for conducting field operatQIbeposure studies and EFSA
scientific opinion regarding the operator, worker,bystander and resident exposu@\risk assessment, 2010, the use
of the 75th percentile for the risk assessment is justified. o}*
When the 75th percentile of the exposures of the 30 subjects is considered tfi8 exposures were shown to be 44%
of the AOEL so the operator risk assessment is acceptable whatever is thqu?).”

o
Nevertheless, even if all operators are considered all together, it rema@ operators that have systemic exposure
higher than 100% of the AOEL of amitrole, which, in the RMS opir@gﬁ, is not judged acceptable in the case of a
biomonitoring study that directly measures the systemic exposure offoperators in urine.

N\

S
&Q)
B.6.14.2. Bystander exposure QQ’
X
8
B.6.14.2.1. Estimation of bystander expoig‘r\e
N
A bystander may be exposed to spray drift duriig the tractor-mounted applications. Bystander exposure is
estimated according to the parameters outlined 3" the following Table B.6.14.2.1-1, the results of the exposure
calculations are presented in Table B.6.14.2.17g~.\

]
As mentioned by the applicant in the GA ?’applications in orchards, vineyards and olive groves will be done
under the row or on localized areas. It thus considered that only one third of the total crop surface is really
treated. Therefore only 1/3 of the tota(IDQose (0.993 kg a.s./ha) were actually applied on the soil.
X
As the applicant did not provide aﬁ?data on bystander exposure during applications on non cropped areas, this
exposure will not be estimated.. é\

3
Table B.6.14.2.1-1: Pararg&\é?s applied for the assessment of bystander exposure
_ <
@J Orchards,
Param§ers and units vineyards, olive

) groves
0(§ Application rate (g a.i./ha): 993
?’ Min. application volume (L/ha) 300
\9'\0\ AR Maximum Application rate (mg/m?) 09.3
@Q)Q C Maximum Spray concentration (mg a.i./mL) 3.31
(}5 DA Dermal absorption of diluted formulation (%) 10

. (Obo D Drift at a distance of 7 m (% of applied dose) 0.41%

&\Q\ BSE | Exposed body surface (m?) 1
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L
\Q
BW Body weight (kg) 60 o>
)
IE Inhalation exposure (mL/hr) (90" percentile)# 0.03 o){o
T Duration of exposure (hr) 0.083 Q(O
#based on 0.03 mL spray/m® (90" percentile for field crops) and a breathing rate of 1 mhr ,;Q@
bé‘
9
Table B.6.14.2.1-2: Estimated bystander exposure be
S
&)
0
O@ards,
Parameters vir@ards, olive
e
" groves
Dermal exposure (mg/person/day) = AR x D x BSE ,\@ 0.40713
Dermal absorbed dose (mg/person/day) = dermal exposure x DA (§C 0.04071
Ny
Inhalation exposure (mg/person/day) = IEx T x C h\f) 0.00824
Total systemic exposure (mg/person/day) = dermal absorbed dose + i@giation 0.04895
exposure S '
NS
Total systemic exposure (mg/kg bw/day) = total systemic exposu@% 0.00082
\0
% of AOEL O 82%
L
&V

In orchards, vineyards and olive groves, taking into ace@(zdnt the application of the preparation under the row,
exposure of a bystander amounts to 82% of the AOEL @f amitrole. The risk to bystander exposed to CA2735 is
thus acceptable, only for applications performed unde\bt e row.

N

)
é‘
Conclusions:

The risk to a bystander incidentally expos@ to CA2735 is acceptable in orchards, vineyards and olive
]

groves.
In non crop areas the bystander expo cannot be finalised due to the absence of data provided by the
applicant. It should be addressed at onal level.

Q
v@
B.6.14.2.2. Measuremeg%f bystander exposure

\\

Not performed. \}’D
N
2

<z;

B.6.14.3. Worker ggéntry exposure

\
B.6.14. 3(:L°Est|mat|on of worker exposure

Re-entry folleﬁlng an herbicide application is not usually necessary. The only scenario for re-entry is likely to
be for scoué@g purposes. This activity is considered to be of rather short duration, i.e. 2 hours per day.

Re-ent@exposure was estimated using parameters from the EUROPOEM |1 database.

ThQ}ﬁotifier assumes a transfer coefficient of 1000 cm?/person/h proposed by the EPA (1998) for mowing and
n&?ntaining turfgrass. Indeed CA2735 is an herbicide applied directly onto the soil and the worker re-entering

-&he field and performing inspection activities is not supposed to come into contact with the applied product

N

Y
S
&
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which would have dried on the soil. The RMS is of the opinion that a transfer coefficient of 5000 cmzlperson/hkx
based on data for low crops in EUROPOEM II, may be more appropriate for such tasks. %

2
As mentioned by the applicant in the GAPs, applications in orchards, vineyards and olive groves will be;(Hone

under the row or on localized areas. It was thus considered that only one third of the total crop surfacqg)really

&
&
SN
OC.)
O

@

treated. Therefore only 1/3 of the total dose (0.993 kg a.s./ha) were actually applied on the soil. Q
(o)
As the applicant did not provide any data on worker exposure during applications on non crop@ areas, this
exposure will not be estimated. ‘b
S
Table B.6.14.3.1-1: Parameters applied for the assessment of worker exposure Q@
X
Qrchards,
Parameters and units Ayineyards,
,(\\TJIive groves
N
DFR Dislodgeable Foliar Residues (ug/cmz?/kg a.i./ha) (default value) c§~ 3
AR Application rate (kg a.i./ha) \(527& 0.993
TC Transfer coefficient (cm?# person/h) 00)\0) 5000
T Task duration (h) & 2
O 1 without PPE*
P Penetration through skin factor \(E'
& 0.1 with PPE**
BW Body weight (kg) X\Q 60
DA Dermal absorption of undiluted formulatior](g%j 1%
* It is assumed that the worker wears short-sleeved shirt and knicl@fs.
** |t is assumed that the worker wears long-sleeved shirt and tr@ers.
O
<
e
The potential dermal exposure of a worker is calcul@%d by the following approach:
Cn
D (mg/person/d) = 0.001 x DFR (pg/cm?/kg QQ’./ha) X AR (kg a.i./ha) x TC (cm3/person/h) x T (h/day) x P
o

Q)V
As the potential inhalation exposure is\&nsidered to be negligible (outdoor applications), the worker total
systemic exposure is calculated as follo

o
R
Total systemic &%osure (mg/kg bw/d) = D (mg/person/d) x DA (%)
S BW (ko)
X
§®
A‘U
Table B.6.14.3.1-2: Estimated worker exposure
o
Q Orchards,
Parametelgg‘Z> vineyards, olive
groves
Wlth%‘?PPE short-sleeved shirt and knickers
Da‘rgal exposure (mg/person/day) =D =0.001 x DFRX AR X TC x T x P 29.79
\
@Q\Total systemic exposure (mg/kg bw/day) = (D x DA) / BW 0.00497
N
S | % of ACEL 497%
(Ob
&CQ\ With PPE: long-sleeved shirt and trousers
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Dermal exposure (mg/person/day) = D =0.001 x DFRXARXTC x T x P 2.979
-9
N
Total systemic exposure (mg/kg bw/day) = (D x DA) / BW 0.0005 (5’)
Q
% of AOEL 50% Q,Cg)
O

Worker exposure is estimated to be >100% of the AOEL of amitrole if the worker does not wi QPPPE If the
worker wears PPE, worker exposure amounts to 50 % of the established AOEL. In orchards, Vineyards and
olive groves, the risk to worker exposed to CA2735 is thus acceptable with PPE and onlqi);r?or applications
performed under the row. Q

X

)

<
X

Conclusion: \50’

It is concluded that there is no unacceptable risk anticipated from amitrole forSthe worker wearing PPE
(long-sleeved shirt and trousers), when re-entering vineyards, orchards alzé‘\olive groves treated with
CA2735. q,

In absence of data provided by the applicant, the risk to workers re“sentermg non crop areas after
application of CA2735 cannot be finalised and should be addressed at I\@hnber State level.

Q.
&
B.6.14.3.2. Measurement of worker exposure .\@C}
&
Not performed. >
Q)‘b
Q)&
o
Overall conclusion on risk to operators, bystanders Q_@:i workers:
e
. N
e Non-crop uses: Q)
2

In absence of data provided by the applicant, Q@ risk to operator, bystander and worker cannot be finalised for
non crop areas and should be addressed at r}g@onal level, in each Member State.
(bq
&
e Vineyards, orchards and oli@groves:
@
xS

@
0 Operator: The risk t@operators using a tractor-mounted/trailed boom sprayer is not acceptable
in vineyards, orch s and olive groves. Uses of a lance or a hand-held sprayer are not considered
by the appllcant\@ld should thus be dealt at Member State level.

o0 Bystander: élfhe risk to a bystander incidentally exposed to CA2735 is acceptable in orchards,
vmeyard&éﬂd olive groves.

o Wor é§There is no unacceptable risk anticipated from amitrole for the worker wearing PPE
(long-=sleeved shirt and trousers), when re-entering vineyards, orchards and olive groves treated
CA2735.

9 . . .
As a conclidSion, none of the intended uses are considered to lead to an acceptable risk for the operator,
the bysta@er and the worker.
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B.6.15. REFERENCES RELIED ON

B.6.15.1. Active substance: amitrole

Annex point/ | Author(s) Year | Title Data, © Owner
reference Source (where different from company) Pratection
number Company, Report No Q@med
GLP or GEP status (where relevant), S
Published or not YN

IIA5.2.4 2001  |Acute dermal irritation in rabbits. S Y NUFARM
<

&
>
Not published $

[1A5.2.5 2002 |Acute eye irritation study with ri\@e in the Y NUFARM
rabbit. >
S
g
S
. 4]
Not published <&

lHA5.4.1 Wallner, B. 2009 |Reverse mutation assayt" using bacteria Y NUFARM
(Salmonelle typhimuriurpé%nd Escherichia coli)
with amitrole technicalo\

BSL study n° 092152;\”

GLP t'}\

Not published @

I1A5.4.2 Oppong-Nketiah, |2009 |In vitro mamn]%ﬁén chromosome aberration test Y NUFARM
M. in human Iyyjp ocytes with amitrole technical.

BSL BiOS@ICG study n° 092154

GLP O

Not pulhished

KIIA5.6.11 2000 Amigﬁe. Study of maternotoxicity in the Y NUFARM
pregnant female rabbit following oral
administration (gavage).

Not published

lHA5.11 Anonymous 2%1% Amitrole: why it should not be considered as an N NUFARM
> endocrine disruptor in Human?
Qb Nufarm’s Position Paper
O Not GLP
Q& Not published
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B.6.15.2. Plant protection product: CA2735 s:@
(o)
&
Annex point/ | Author(s) Year | Title Data ner
reference Source (where different from company) | Protection \Q@
number Company, Report No Claimed Q“*‘
GLP or GEP status (where relevant), 9)
Published or not Y/N vq)b
MA7.11 e 2004a | CA2210 - Acute oral toxicity study in the [N & NUFARM
rat: Acute toxic class method. &)
*QQ)
j S
Not published T
MA7.15 e 2004b [ CA2210 - Acute eye irritation study in tie’| N NUFARM
rabbit.
X
Not published ;éb
NA7.16 I 2004b | CA2210 - Skin sensitization gtydy in the | N NUFARM
guinea pigs (Magnusson @nd Kligman
maximization test methodi. :
, S
Not published 9
1A 7.3.2 Redondi, S. 2010 | Justification of biofmonotoring to measure | N NUFARM
the operator expoqée to aminotriazole.
NotGLP &
Not published?
A 7.3.3/01 | Wilson, AJ. 1999 | Amitrole &= ammonium thiocyanate. | N but NUFARM
Pesticid ‘e\xposure study to mixers/loaders | Still
and @ators during typical applications | protected
of dazol TL in France in 1999. Vol | in FR
1&7:
prort n° CPF/054
LP
‘Qg))Not published
I11A 7.3.3/02 | Thouvenin, I. 203{2;)C Determination of external and systemic | Y NUFARM
Q exposure (using biomonitoring in urine) of
;b@ operators to amitrole during downward
P application. Cehtra/Eurofins ADME Report
S n° ChR-11-8256
> GLP
N Not published
IA7.6.2/01 | Gelis, C g 2007 | Comparison of the in vitro percutaneous | Y NUFARM
O absorption of Weedazol TL old (CA0123)
& versus new (CA2210) generation.
> ADME report n° NUF/WEE/06003R
& GLP
L& Not published
1A 7.6.2/02 9 Gelis, C 2010 | Invitro skin penetration of amitrole Y NUFARM
@0’ ADME report n°NUF/AMI/10001R
© Not GLP
& Not published
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