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B.6 TOXICOLOGY AND METABOLISM §
N
B.6.1 Absorption, distribution, metabolism and excretion (toxicokinetics) (1A 5.12)@O

@
The toxicokinetics of XDE-729 Acid or the Na salt have been investigated in a prelimiQ\aR/ study
in rats and mice, a definitive study in rats which included groups exposed to low (10 @‘g/kg) and
high (750 mg/kg) single doses and repeated low doses by the oral route and single Ig% dose
exposure by the intravenous route, and in a single dose (50 mg/kg) study in dogs.g&lso, the
comparative toxicokinetics of XDE-729 Methyl following a low single oral dos€®were
investigated in the definitive study. Additionally, a number of the repeated dose toxicity and
mechanistic studies evaluated in Sections B.6.3 and B.6.5.3 and the reprodugtive studies
evaluated in Section B6.6 include investigations into toxicokinetic aspect(,oa.Q

&

B.6.1.1 Absorption, distribution and excretion o
P
XDE-729 Acid N
Study i 11A 5.1.1/01 Probe study to g€termine absorption, distribution,
metabolism and eIiminarigﬁ’in F344/DUCRL rats and

CRL:CD1(ICR) mice .-
Reference #(2009)
Date performed @ 2008 N
Test facility |

Report reference = Laboratory s@ ID 081108

Guideline(s) | None &
Deviations from the guideline ' N/A o
GLP | Yes X
Test material | XDE-729 Acid [Phenyl-U-*C], lot INV 030887-0001, specific
acté?y 33.69 mCi/mmol, radiochemical purity 96.6%.

N;&-radiolabelled XDE-729 Acid, lot E2350-93, TSN030751-
6002, 99.0% purity
Study acceptabl9§‘ Yes

$
METHODS 9@
3

This preliminary study was CQ@%cted to investigate absorption, distribution, metabolism and
elimination (ADME) of **C-¥DE-729 Acid by rats and mice following exposure to a single oral
dose of 100 mg/kg of 14c@E-729.

G
A summary of the invgﬁ\?gations conducted is presented in Table B.6.1.1-1
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Table B.6.1.1-1: Study design -9
&
Group Single dose of | Number, sex, Investigations 6\
XDE-729 Acid | species X
(mg/kg) P
1 100 Rat, 1M, 1F Time course blood, urine, faeces collected up to 72 h post-dosing.q,\)

Expired volatiles and CO, collected up to 24 h post dosing. <&

Radioactivity in collected samples measured. Urine (0-12 h coft\ection)
analysed for parent and metabolites. 3

2 100 Rat, 1M, 1F Killed at Cyy (i.€. 0.5 h post dose) and blood collected fg?'analysis for
parent and metabolites. 0\)
3 100 Mouse, 2M, 2F | Time course urine, faeces collected up to 72 h posn&sing. Expired

volatiles and CO, collected up to 24 h post dosinq)\

Radioactivity in collected samples measured. &Lﬁ\ne (0-12 h collection)
analysed for parent and metabolites. ’\Qfo

4 100 Mouse, 2M, 2F | Killed at assumed Cax (i.€. 0.5 h post doie?and blood collected for

analysis for parent and metabolites. O

G
&
The test substance was suspended in 0.5% methylcellulose and a’ﬁministered orally, by gavage.
The targeted radioactivity was 80 puCi/rat and 25 pCi/mouse. Qﬁ’e test substance was labelled on
the phenyl ring, as indicated by an asterisk below. ’

Group 1 animals were fitted with indwellﬁjugular vein cannulae from which time course
blood samples were collected 15, 30 minutes and 1, 2, 3, 6, 12, 24, 48 and 72 hours post-dosing.
Urine was collected in dry-ice cooled ta%ps which were changed at 12, 24, 48 and 72 hour post-
dosing. Faeces were collected in dryzsice chilled containers at 24-hour intervals. Expired air was
passed through charcoal (trap chapaged at 24 h intervals) to trap expired volatiles and then
through a solution of monoetham§1amine:l-methoxy—2-propano| (3:7 viv) (changed at 12 h
intervals) to trap expired CO%‘,@

Radioactivity in the collee;@% samples was quantified using a liquid scintillation spectrometer.
Parent and metabolitesw%re analysed using high performance liquid
chromatography/radig;’;gtivity monitor/mass spectrometry (HPLC/RAM/MS). Certain
pharmacokinetic patameters were estimated for blood and urine data, including AUC (area-
under-the-curve),Cmax, ¥2Cmax, and elimination rate constants, using a two compartment
pharmacokinet'gf%omputer modelling program.

&

RESULT%ﬁ?

The plg@a Cmax in male and female rats was 220 and 254 ug/g, respectively, which was reached
0.5 hgfirs after the administration of the dose. The Cpax for RBC was 28 and 45 pg/g in the male
and\\fémale rat, which was reached in 1 and 0.5 hours, respectively. These findings indicate rapid
%b§brption from the gastrointestinal tract.
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Elimination of radioactivity from blood was bi-exponential with plasma t.,, of 0.14 hours and t&’
ranging from 3.37 (male) to 3.67 (female) hours. Elimination from RBC was mono-exponent'@
with ty, of 0.84 (male) and 0.77 (female) hours. In male and female rats, respectively, the AYC
was 529 and 428 pg h g, mean residence time was 1.8 and 1.6 h and clearance was 201 @h and
244 ng/h. \\S{Z)
The AUC value for females was lower than males, despite the females having a higgi?{; Cmax and
longer plasma tw,. This is because females had higher plasma levels at the first tvgg’time points
(0.25 and 0.5 hours) than males, with Cpnax 0ccurring at 0.5 hours for both sexes<?However, at
later time points the males had higher pg-eq./g values than females. These higher values in the
male coupled with the longer time intervals contributed substantially more o the overall male
AUC than just two relatively short-time intervals of higher concentration-for the female.
Therefore, in spite of females having the higher Crax, males had a greater overall AUC than
females. Females had a longer half life since they had detectable values through 48 hours, while
the male was NQ at 48 hours. The contributing AUC value for fem,%% during the 24-48 hour time
interval was very low due to the low levels detected in the plasmg,§thus, it contributed very little
to the overall female AUC. Q_q,
Urinary elimination was 63-73% (rat) and 56-60% (mouse,gé\f administered radioactivity within
12 hours after dosing. Urinary elimination increased to 63@75% (rat) and 62-64% (mouse) of the
administered dose within 24 hours. A total of 65-75% afftl 65-66% of the administered
radioactivity was recovered in the urine of rats and ngé\e respectively, within 72 hours post-
dosing. A total of about 12-21% of the orally admjnistered dose was recovered in faeces of the
rats, most (~11-18%) within the first 24 hours pgst-dosing. Negligible radioactivity was detected
in expired air. The radioactivity in the faecal samples could represent unabsorbed dose eliminated
within the GI transit time of 21 hours, if it isgﬁe case that biliary elimination of parent compound
and/or metabolites is negligible. With this @sumption, the faecal elimination data suggests that
absorption from the gastrointestinal tract &f rats could be as high as around 80-90% of the dose.
Overall, these results also show that eIi@ination of parent compound and/or metabolites is rapid
and extensive. o0

)
The major radiolabelled componqﬁT present in the urine was unchanged XDE-729 Acid, as
shown in Table B.6.1.1-2. Fo%%etabolites were tentatively identified: the glucuronide
conjugate of O-demethyl XDE-729, the sulfate conjugate of O-demethyl XDE-729, O-demethyl
XDE-729, and acyl-glucurgnide conjugate of parent XDE-729 Acid. The metabolic profile was
very similar between sexés and species with only slight changes in the percentages of the peaks.
Unchanged XDE-729 Agid was found in all Cyax plasma extracts. The acyl glucuronide
conjugate of XDE-729 was also found in the male mouse plasma extract, representing
approximately 7.5%‘& the administered dose.
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Table B.6.1.1-2: Metabolite profile in urine of rats and mice dosed with 1C-XDE-729 Acid (single -©

dose, 100 mg/kg) s\’@
Q
% of administered radioactivity in urine (0-72&
collection) J\q?
Compound Rat MiCS@V
Male Female Male ‘;\' Female
XDE-729 Acid (parent) 57.41 71.00 57.73 b& 55.59
Sulfate conjugate of O-demethyl-XDE-729% 4.01 1.77 1 27'&’\\"0 2.25
Acyl-glucuronide conjugate of XDE-729% 1.93 0.64 332" 411
O-demethyl-XDE-729% 0.97 1.01 @64 0.51
Glucuronide conjugate of O-demethyl-XDE-729% 0.36 0.44 (51.44 1.49
Total identified 64.68 74.86 {’3’ 64.40 63.95
Unidentified metabolite X 0.27 038 & 0.28 0.64
Unidentified metabolite Y ND ND\\QK 0.52 ND
Unidentified metabolite Z ND I\@ 0.44 0.53
Total unidentified 0.27 38 1.24 1.17
Total accounted for (i.e. totals indentified + unidentified) 64.94 7524 65.63 65.10
Lost/unaccounted for 35.06 . C\N 24.76 34.37 34.90
Total 100 r}‘g 100 100 100
2 tentatively identified -9
&
CONCLUSION &

@
Absorption of XDE-729 Acid following a single‘dose at 100 mg/kg by the oral route is extensive

(~80-90% of administered dose) and rapid i kats and mice. Elimination is also rapid, with the

urine being the main route of elimination.

plasma of rats and mice is present as the

729 Acid is similar in males and female@
>

majority of the radioactivity in the urine and
ent compound. The toxicokinetic behaviour of XDE-

I (2009)
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XDE-729 Acid & XDE-729 Methyl o>
Study : 11A 5.1.2/01 Pharmacokinetics and metabolism in F344/DUCRL .@O
rats (b@\
Reference . | (2010))
Date performed . 2008 &

Test facility M

L |
Report reference . Laboratory study ID 091098 ,@b
Guideline(s) | OECD 417 (1984) >
Deviations from the guideline | None &)
GLP | Yes QQ

Test material | XDE-729 sodium salt [Phenyl-U-*C], lot XS9-£90040-68,
INV031412-0001, specific activity 45.3 mCi/;ﬁ‘l}nol, purity 97.2
XDE-729 sodium salt [2,6-Pyridine-**C], 1otXS9-100040-69,
INV027480-0002, specific activity 30.6 mCi/mmol, purity 97.3%
XDE-729 Methyl [Phenyl-U-""C], lot INY/031089-003; GA&PC G-
09-23, specific activity 45.3 mCi/mmgt, purity 97.4%
Non-radiolabelled XDE-729 sodiugi salt, lot # E2978-05-01,
TSN030751-0005, purity 96.5%0%
Non-radiolabelled XDE-729 Methyl, lot # 2622-83, TSN031117-
0003, purity 96.1% <
Study acceptable | Yes o\q’

4

$

METHODS
@qy

This study was conducted to determine absorptios; distribution, metabolism, and excretion

(ADME) of C-XDE-729, as the sodium salt, foflowing oral (single low and high doses,

multiple low doses) and intravenous (single @V/ dose) exposure to male and female F344/DuCrl

rats. In addition, ADME of **C-XDE-729 M}ethyl was investigated to determine the

bioequivalence between the acid and m%ﬁﬁ/l ester forms of XDE-729.

N
. . . 0} . .
A summary of the investigations cono)ducted is presented in Table B.6.1.1-3.
@
Table B.6.1.1-3: Study design §
Q
Group | Treatment k@ No./sex | Investigations
1 10 mg/Kkg, single dose, oral XDE-729 4M, 4F | Time course blood, urine, faeces collected up to 168 h post-
sodium salt [phenyl Iabelbé dosing. Tissues sampled at termination at 168 h post-dosing.
2 750 mg/kg, single dos&‘&)’ral, XDE-729 4M, 4F | Radioactivity in collected blood (plasma & RBC) and excreta
sodium salt [phenyl %bel] samples measured. Selected pooled urine and faeces samples
Qf analysed for parent and metabolites.
3 10 mg/kg, repqg%]dose, oral, unlabelled 4M, 4F | Sampling post-last dose and analyses were as for groups 1 & 2,
XDE-729 socE# salt for 14 d; XDE-729 except that blood was not sampled and analysed.
sodium sal)t\{b enyl label] on d 15
4 10 mg/k; cgingle dose, intravenous, 4M, 4F | As for groups 1 & 2.

XDE-720 sodium salt [phenyl label]

5 10 ﬁg, single dose, oral, XDE-729 4M, 4F | As for groups 1 & 2.
soghum salt [pyridine label]

6 »:fd mg/kg, single dose, oral, XDE-729 4M, 4F | As for groups 1 & 2. Additionally, blood samples taken at Cay,
IN -
a Methyl [phenyl label] %Cmax and ¥4C,owere analysed for parent and metabolites

Q
N}
S s .
Ror oral administration, the test substances were suspended in 0.5% methylcellulose and

<fadministered by gavage; the targeted radioactivity was 500 pCi/kg bodyweight. For intravenous



Q
8 &
XDE 729 Methyl (Halauxifen-methyl) Volume 3, Annex B.6 G}
O
S

dosing the test substance was suspended in ~10% Intralipid (a fat emulsion); the targeted
radioactivity was 500 puCi/kg bodyweight.

The test substances were labelled on the phenyl ring or pyridine structure, as indicated b)@tﬁe
asterisks below:

¥C-(UL-phenyl)-XDE-729 sodium salt:

Groups 1-2 and 4-6 ar@?als were fitted with indwelling jugular vein cannulae from which time

course blood samplg)s@e/vere collected 0.08, 0.17, 0.25, 0.5, 1, 2, 3, 6, 12, 24 h post dosing and
every 24 h thereafter up to 168 h post-dosing. Urine was collected in dry-ice cooled traps which
were changed ast\ 42, 24h post-dosing and every 24 hours post-dosing thereafter to 168 h post-
dosing. FaecesWere collected in dry-ice chilled containers at 24 h intervals to 168 h post dosing.
Expired air ﬁzie\s not sampled because the probe study (11A 5.1.1/01, Saghir et al, 2009) showed
that negligb e XDE-729 is excreted via this route. At study termination (168 h post-dosing)
adrenals$G| tract, perirenal fat, liver, testis, uterus, ovary, skin, kidney, spleen and residual
carcass-were sampled.
&
Radioactivity in the collected samples was quantified using a liquid scintillation spectrometer.
Rarent and metabolites were analysed using HPLC/RAM/MS. Certain pharmacokinetic
&(\%arameters were estimated for blood and urine data, including AUC (area-under-the-curve), Cmax,

O.
S
&
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Y%Cmax, and elimination rate constants, using a two compartment pharmacokinetic computer Q@
- - - - - - g - . \

modeling program. Estimations of systemic bioavailability (F) values used the equation: s

X2

N

F = (AUCqra /AUC ) X (Dose /D0SEorar ) &

@
In the metabolite characterisation investigation, pooled urine and faeces samples for g&ﬁ%cted
intervals were analysed for parent and metabolite(s) (1 analysis per sample) via elugﬁt HPLC
with in-line radiochemical detection, or via fraction collection with LSS analysis.{;@
>
<
S

RESULTS )

N

The radioactivity detected in the faeces and urine over time, and the distrlbt?tion of the
radioactivity recovered from the tissues at termination, are presented in Fables B.6.1.1-4 (males)
and B.6.1.1-5 (females). The kinetic parameters measured in the plasga and red blood cells are
presented in Tables B.6.1.1-6 (males) and B.6.1.1-7 (females). 5P

\{D

The metabolite profiles found in the excreta are presented in Ta@igs B.6.1.1-8 (males) and
B.6.1.1-9 (females). The metabolite profiles measured the Wh@'e blood of group 6 (XDE-729
Methyl single oral dose, 10 mg/kg) only are presented in T\gﬁes B.6.1.1-10 (males) and B.6.1.1-
11 (females). A proposed metabolic pathway for XDE-?%‘PACid in rats is presented in Figure
6.1.1-1. Y

&
Total recovery of radioactivity from all animals waglﬁigh, averaging 102 and 99% of
administered dose in the oral and IV dose group\séﬁspectively.

x
The results for the animals dosed with pyridi c1abeled XDE-729 Na salt (group 5, single oral
dose 10 mg/kg) were very similar to those 8$the equivalent pyridine labeled XDE-729 Na salt
group (group 1). &
O
Q
Kinetic parameters (absorption, eIim@gﬁtion t,, AUC, clearance) were reported for radioactivity
measurement made in plasma and RBC. For RBC, the values of these parameters were
substantially lower than for plasrygéb.
Q
. 4
Absorption &
Q
Plasma Tax Values were ,g;%s than 0.2 hours for the XDE-729 Na salt following single doses of
10 mg/kg, demonstrati@that the substance was rapidly absorbed by the oral route at the low
dose, without any ap;ﬁrent lag time. Tmax values for the single dose 750 mg/kg were similar to
the low dose groupé#or males, but longer at 1.8 hours for females. A single dose of XDE-729
Methyl was also kapidly absorbed, with T values of 0.5 h or less.
%

o
In the XDE-7§9 Na salt groups, the recovery of radioactivity from urine and non-Gl tract tissues
ranged frorg%bout 68% for 750 mg/kg males to about 92% in repeat dose females. Thus, a
conservative estimate of the extent of oral absorption, excluding the possibility of biliary
excretlQR is also 68 — 92%. Systemic bioavailability of XDE-729 Na salt for the oral route can
also g\ estimated by comparing the dose-corrected AUC ratio of plasma radioactivity from the
IO\Q)L», ose oral (group 1) and IV (group 4) dose groups; this comparison indicates that systemic
bivavailability of XDE-729 Na salt is about 100%. For the XDE-729 Methyl group the extent of

-Soral absorption was similar to the XDE-729 Na salt groups.

N
o.
N
&
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Distribution

. . - . - o
The presence of a high proportion of administered radioactivity in the blood plasma indicates
widespread systemic circulation of both XDE-729 Na salt and XDE-729 Methyl. At 168@?15
post-dosing, radioactivity levels in the tissues ranged from non-quantifiable to 0.3% of @e orally
administered dose from either XDE-729 Na salt (low single, high single, multiple dos\é,‘and
pyridine-ring label) or XDE-729 Methyl. Less than 0.03% of the IV administered %BE-?ZQ Na
salt remained in the tissues at 168 hours post-dosing. There was no evidence of pgé?erential
distribution to any particular tissue, or of accumulation. &

o)
Q

Metabolism 6;Q

<
~

The major radiolabelled component present in the urine and faeces fromhe oral XDE-729 Na
salt groups in both genders was XDE-729 Acid, accounting for between 82% and 98% of
administered dose. This indicates that metabolism of the parent corgpound is limited. Minor
metabolites of XDE-729 Na salt consisted of the acyl-glucuronideiconjugate of XDE-729
(accounting for up to about 7% of radioactivity dose) and O-de@@thyl-XDE-?ZQ and the
corresponding sulphate and glucuronide conjugates (accoun%ﬁ%j for up to about 6% of dose).

QO
The major radiolabelled component present in urine and \\ces of animals dosed with XDE-729
Methyl was also XDE-729 Acid, the hydrolysis product®f the parent. XDE-729 Acid accounted
for 78% and 81% of administered radioactivity, in m ifes and females, respectively. As is the case
for XDE-729 Na groups, minor metabolites of XDE#729 Methyl were the acyl-glucuronide
conjugate of XDE-729 (accounting for 6.2% and a$5% of dose in males and females,
respectively) and O-demethyl-XDE-729 and thsl%orresponding sulphate and glucuronide
conjugates (accounting for 10.9% and 8.3% of-dose in males and females, respectively). The
slightly higher proportion of administered radioactivity present as the O-demethylated XDE-729
or corresponding conjugates, when compgfed to the XDE-729 Na groups, is not considered to be
of toxicological significance. Analysisgf blood samples from the XDE-729 Methyl group
detected primarily XDE-729 and noogjﬁfent ester, indicating rapid hydrolysis of the ester in vivo.

>
Elimination q§\ﬁb

Q

In the XDE-729-Na salt oralt??(gups, the absorbed dose was rapidly and extensively excreted,
mainly via urine (68-92% of-the administered dose) in both genders, with the proportion in urine
being highest among fem§?§s. The majority (90-99%) of the urinary elimination occurred within
the first 24 hours post-qg\sing. A smaller percent (11-29%) of the oral dose was eliminated in
faeces. Also, the ma'@ty (78-93%) of faecal elimination occurred within 24 h of dosing. The
extent and rate of urnary and faecal elimination of radioactivity for the XDE-729 Methyl group
was similar to thgp(DE-?ZQ Na salt groups.

%

e
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Table B.6.1.1-4 Distribution of radioactivity, % of dose administered, group mean values: males{\\%
Group 1 2 3 4 5 66\\
Treatment 10 mg/kg, 750 mg/kg, 10 mg/kg, 10 mg/kg, 10 mg/kg, 10 n&g?ﬂ(g,
single dose, single dose, repeat dose, single dose, single dose, si dose,
oral, XDE- oral, XDE- oral, XDE- iv, XDE-729 | oral, XDE- oral, XDE-
729 Na salt 729 Na salt 729 Na salt Na salt [ph. 729 Nasalt  £5729 Methyl
[ph. label] [ph. label] [ph. label] label] [pyr. label] OQ [ph. label]
Tissues Adrenals NQ NQ NQ NQ NQ@G NQ
(168 h) Blood NQ NQ NQ NQ N NQ
Carcass NQ NQ NQ NQ @3 NQ
Fat NQ NQ NQ NQ \*'QQ)NQ NQ
Gl tract 0.01 0.01 NQ NQ £ NQ NQ
Kidneys 0.00 NQ NQ NQ §' 0.00 0.00
Liver 0.00 NQ NQ NQ & NQ 0.00
Plasma - - NQ ;\QQ - -
RBC - - NQ Q@ - -
Skin 0.01 0.29 NQ 6\?0.03 NQ 0.02
Spleen NQ 0.00 NQ Qg) NQ NQ NQ
Testes NQ NQ N S NQ NQ NQ
Tissues total 0.02 0.29 NQ r\‘b\ 0.03 0.01 0.02
Final cage wash 0.29 3.43 016 0.20 1.76 0.43
Faeces 24h 23.58 22.87 43567 12.91 9.44 16.17
48h 1.83 5.02 @%.75 1.48 225 1.23
72h 0.17 0.72 ~Q® 0.13 0.11 0.12 0.15
96 h 0.19 034 & 0.05 NQ 0.04 0.08
120 h 0.05 0.0 b{\ 0.03 NQ 0.03 0.03
144 h 0.02 O.QS\'" 0.01 NQ 0.02 0.02
168 h 0.15 >\9\§5 0.01 NQ 0.03 0.02
Faeces total 25.99 (§\§9.29 14.66 14.52 11.92 18.24
Urine/rinse 12 h 4.93/68.10 %’2.63/50.14 4.25/83.40 4.06/78.60 3.20/82.38 2.93/75.02
24 h 0.60/1.676&(0 0.65/7.68 0.46/1.76 0.30/1.01 0.55/1.24 0.34/2.16
48 h 0.15/0.@ 0.25/5.78 0.06/0.38 0.09/0.31 0.22/0.40 0.12/0.38
72h 0.1]?10@16 0.15/0.42 0.06/0.08 0.06/0.12 0.08/0.17 0.07/0.12
96 h 0@0.13 0.05/0.18 0.03/0.08 0.03/0.08 0.05/0.10 0.04/0.07
120 h @03/0.06 0.05/0.10 0.01/0.03 0.03/0.04 0.03/0.04 0.03/0.04
144 h ~9®0.02/0.02 0.04/0.05 0.01/0.01 0.01/0.02 0.02/0.03 0.03/0.05
168 h Q)&ZT 0.01/0.03 0.00/0.00 0.00/0.01 0.02/0.02 0.01/0.02 0.02/0.04
U+rinsezﬁ?al 76.69 68.15 90.63 84.81 88.54 81.45
Grand total mQV 102.99 101.16 105.44 99.56 102.23 100.15
NQ = less than the I@m‘t’ of quantitation
>
@Q
N
«Q
&
S
@)
¥




Table B.6.1.1-5 Distribution of radioactivity, % of dose administered, group mean values: femalg(s\{o
Group 1 2 3 4 5 66\\
Treatment 10 mg/kg, 750 mg/kg, 10 mg/kg, 10 mg/kg, 10 mg/kg, 10 n&g?ﬂ(g,
single dose, single dose, repeat dose, single dose, single dose, si dose,
oral, XDE- oral, XDE- oral, XDE- iv, XDE-729 | oral, XDE- oral, XDE-
729 Na salt 729 Na salt 729 Na salt Na salt [ph. 729 Nasalt  £5729 Methyl
[ph. label] [ph. label] [ph. label] label] [pyr. label] OQ [ph. label]
Tissues Adrenals NQ NQ NQ NQ NQ@G NQ
(168 h) Blood NQ NQ NQ NQ N NQ
Carcass NQ NQ NQ NQ @3 NQ
Fat NQ NQ 0.00 NQ \iQQ)NQ NQ
Gl tract NQ 0.01 NQ NQ &£ 000 0.02
Kidneys 0.00 NQ NQ NQ §" 0.00 0.00
Liver NQ NQ NQ NQ & NQ 0.00
Ovaries NQ NQ NQ N@Q NQ NQ
Plasma - - NQ \\.@ - -
RBC - - NQ o\j" - - -
Skin 0.01 0.13 NQ Qg) NQ 0.02 0.01
Spleen NQ 0.00 N S NQ NQ NQ
Uterus NQ 0.00 NQ r{f NQ NQ NQ
Tissues total 0.01 0.14 NG NQ 0.05 0.02
Final cage wash 0.15 1.95 2035 0.25 0.32 0.41
Faeces 24 h 10.51 19.81 J\Q?.Ll.lS 9.03 10.28 16.52
48h 0.64 411 ~Q® 0.67 141 0.97 1.40
72h 0.11 051 O 0.15 0.17 0.19 0.18
96 h 0.10 0.1 b{\ 0.07 0.08 0.11 0.06
120 h 0.06 O.@ 0.03 NQ 0.07 0.08
144 h 0.04 6&3 0.01 NQ 0.07 0.02
168 h 0.01 (§ 0.02 0.01 NQ 0.03 0.04
Faeces total 11.47 @ 2467 12.09 10.69 11.72 18.30
Urine/rinse 12h 4.49/79.00(\)@’ 4.01/58.43 3.54/86.45 5.12/78.28 10.67/73.05 3.81/73.27
24 h 1.04/1. 1.13/5.98 0.32/1.26 0.73/2.30 1.42/2.12 0.57/2.23
48h 0.22/0066 0.20/2.31 0.07/0.44 0.19/0.45 0.28/0.49 0.19/0.52
72h 0.1@%.21 0.12/0.26 0.06/0.09 0.14/0.21 0.17/0.31 0.12/0.20
96 h ;\@06/0.14 0.09/0.11 0.04/0.07 0.11/0.15 0.27/0.12 0.06/0.12
120 h \9(00.05/0.06 0.05/0.08 0.02/0.03 0.09/0.10 0.36/0.15 0.05/0.08
144 h élr 0.03/0.05 0.04/0.07 0.01/0.03 0.04/0.06 0.07/0.06 0.07/0.13
168 )I() 0.02/0.02 0.00/0.00 0.01/0.02 0.39/0.04 0.02/0.05 0.02/0.04
U+rir)§%tal 88.14 72.88 92.45 88.39 89.62 81.49
Grand total N 99.76 99.63 105.17 99.34 101.71 100.23
NQ = less than th{%ﬁmit of quantitation
@Q
N
«Q
&
S
@)
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Table B.6.1.1-6 Kinetic parameters in plasma and red blood cells, group mean values: males é\\
Group 1 2 3 4 5 5B
Treatment 10 mg/kg, 750 mg/kg, 10 mg/kg, 10 mg/kg, 10 mg/kg, }Q%g/kg,
single dose, single dose, repeat dose, single dose, single dose, |-8ingle dose,
oral, XDE-729 oral, XDE- oral, XDE- iv, XDE-729 | oral, XDE- _“Poral, XDE-
Na salt [ph. 729 Na salt 729 Na salt Na salt [ph. 729 Na salt § 729 Methyl
label] [ph. label] [ph. label] label] [pyr. Iabeg) [ph. label]
Kinetic parameters in plasma 0§'
i (M) 0.190 0.250 - - 6490 0.500
Cinax (1&/2) 21.05 510.45 - - 036,425 12.500
Absorption t, (h) a 0.182 - - . Q\O 0.086 0.162
Elimination t,,, ) 0.880 4.320 - 0.119 § 0.495 0.614
Elimination t. (h) 6.043 5.574 - 3.28§\Q 6.765 4.824
AUCy_(ugh g™ 23.82 4345 - 24,.5@0 30.275 22.425
Clearance (ml kg™* h™) - - - ) @%00 - -
Kinetic parameters in red blood cell@o)
tax () 0.335 0.250 - e 0.168 0.438
Cinax (12/2) 2.625 158.9 - 9 - 1.125 0.450
Absorption t,, (h) 0.250 0.056 N - 0.123 0.269
Elimination t,, ) 0.291 1.435 < 0.081 0.300 0.437
Elimination t. (h) 1.328 15.21 mb - 0.873 2.106 0.657
AUCy_(ugh g™ 1.850 499.5 @v - 10.275 1.000 0.550
Clearance (ml kg™* h) - -9 - 3.892 - -
®
Table B.6.1.1-7 Kinetic parameters in pIasmand red blood cells, group mean values: females
Group 1 (‘OQO 3 4 5 6
Treatment 10 mg/kg, 7§§mg/kg, 10 mg/kg, 10 mg/kg, 10 mg/kg, 10 mg/kg,
single dose, $ingle dose, repeat dose, single dose, single dose, single dose,
oral, XDE-729 cqbral, XDE- oral, XDE- iv, XDE-729 | oral, XDE- oral, XDE-
Na salt [ph. \@ 729 Na salt 729 Na salt Na salt [ph. 729 Na salt 729 Methyl
label] ,§J [ph. label] [ph. label] label] [pyr. label] [ph. label]
‘,DQ Kinetic parameters in plasma
s (M) 0,448 1.81 - - 0.103 0.438
Crnax (L/2) S22 636.3 - - 45.200 13.275
Absorption t,, (h) 2 a 0.196 - - 0.356 0.103
Elimination t.,, () 10 067 2.65 - 0.274 0.806 0.734
Elimination t,, (h) 'Q‘L 9.12 8.66 - 5.518 15.711 7.886
AUC,.(ugh g™t (3’ 25.38 4497 - 23.025 31.100 22575
Clearance (ml kg™ hr's\i)’b - - - 0.552 - -
A(\U Kinetic parameters in red blood cells
e () q 0.333 1.438 - - 0.080 0.375
Conex (1/0) & 1.625 310.15 - - 1.375 0.475
Absorptightt,; (h) 0.088 0.287 - - a 0.132
Elimiy\ﬁﬁon ty () 0.206 0.961 - 0.036 0.287 0.692
Elir(p)ﬁation tyg (h) 1.492 38.51 - 0.660 3.759 0.836
AYC,. (ugh g 1.100 1126 - 5.375 1.025 0575
~Clearance (ml kg™ h) - - - 2.820 - -

%

. a=insufficient data points to model the parameter
O
N
S
NI
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Table B.6.1.1-8 Metabolite profile in excreta, as % of dose administered, males \Q\%
k.
Group 1 2 3 4 5 6"
Treatment 10 mg/kg, 750 mg/kg, 10 mg/kg, 10 mg/kg, 10 mg/kg, 10 rrégorf(g,
single dose, single dose, repeat dose, single dose, single dose, si dose,
oral, XDE- oral, XDE- oral, XDE- iv, XDE-729 | oral, XDE- oral, XDE-
729 Na salt 729 Na salt 729 Na salt Na salt [ph. 729 Nasalt  £5729 Methyl
[ph. label] [ph. label] [ph. label] label] [pyr. label] OC [ph. label]
Urine or faeces: urine | fecal | urine | fecal | urine | fecal | urine | fecal | urine fqz@l urine | fecal
Unknown (peak A) ND ND | 0.200 | ND ND ND ND ND ND (§I\'\ID ND ND
Glucuronide conjugate of O- S}
demethyl-XDE-729 (peak B) 027 | ND | 132 ND | 0.19 | ND ND ND 0%@ ND | 0.74 | ND
N
Sulphate conjugate of O-
demethyl-XDE-729 (peak C) 248 | ND | 245 ND | 231 | ND | 1.94 | ND 3"&58 ND | 443 | ND
Unknown (peak D) ND ND ND ND ND ND ND N@ ND ND ND ND
O-demethyl-XDE-729 (peak 066 | 230 | 0.10 | 258 | 0.58 | 1.46 | 0.71 §33 128 | 2.07 | 031 | 542
E) &
XDE-729 (peak F) 80.0 | 104 | 616 | 20.8 | 84.6 | 103 78.&b 893 | 81.0 | 6.00 | 69.8 | 7.79
Unknown (peak G) ND | ND | ND | ND | 032 | ND | 8D | ND | 026 | ND | 1.03 | ND
Acyl glucuronide of XDE- 432 | 101 | 163 | 535 | 233 | 142 Q.\&Bl 060 | 3.13 | 220 | 490 | 1.31
729 (peak H) O
Unknown (peak I) 0.14 | 020 | ND | 052 | 0.24 8@ ND | 089 | ND | 0.32 | 0.24 | 1.68
Unknown (peak J) ND ND ND ND ND A\O'ND ND | 049 | ND | 020 | ND | 1.34
Total identified 101.5 96.7 ,\@3'3 95.6 98.6 94.7
Total unidentified 0.3 0.7 @702 14 0.8 43
Q
~Q
Table B.6.1.1-9 Metabolite profile in excreta, as{\@b of dose administered, females
Group 1 2 Y 3 4 5 6
Treatment 10 mg/kg, 750 g, 10 mg/kg, 10 mg/kg, 10 mg/kg, 10 mg/kg,
single dose, sin (é’dose, repeat dose, single dose, single dose, single dose,
oral, XDE- oral, XDE- oral, XDE- iv, XDE-729 | oral, XDE- oral, XDE-
729 Na salt 9 Na salt 729 Na salt Na salt [ph. 729 Na salt 729 Methyl
[ph. label] of ph. label] [ph. label] label] [pyr. label] [ph. label]
Urine or faeces: urine fer{:)@k urine | fecal | urine | fecal | urine | fecal | urine | fecal | urine | fecal
Unknown (peak A) ND ND | 042 | ND ND ND ND ND ND ND ND ND
Glucuronide conjugate of O- ‘Irv
demethyl-XDE-729 (peak B) O.% ND 1.22 ND 0.41 ND ND ND 0.39 ND 1.58 ND
. 0O
Sulphate conjugate of O- xS
demethyl-XDE-729 (peak C) \0@.14 ND 1.56 ND 1.02 ND 1.43 ND 1.16 ND 2.56 ND
Unknown (peak D) o,& ND ND ND ND ND ND ND ND ND ND ND ND
O-demethyl-XDE-729 ( 067 | 256 | 1.18 | 1.95 | 0.82 | 1.11 | 1.08 | 1.33 | 1.23 | 1.72 | 0.70 | 3.46
E) ~
XDE-729 (peak F) \’D 83.3 | 6.66 | 66.8 | 180 | 88.6 | 9.02 | 84.6 | 7.34 | 850 | 7.46 | 716 | 9.21
Unknown (peak %U ND ND ND ND 0.23 ND ND ND 0.23 ND 1.77 0.00
Acy! glucuronid@of XDE- 235 | 1.02 | 116 | 278 | 1.11 | 1.28 | 128 | 091 | 1.61 | 1.11 | 2.47 | 1.06
729 (peak H)2
Unknown@ak 1) 0.17 | 027 | ND | 0.61 | 027 | 028 | ND | 062 | ND | 0.28 | 0.83 | 1.63
Unknown (peak J) ND | ND | ND | 051 | ND | 039 | ND | ND | ND | 030 | ND | 1.1
Tota@entified 98.2 94.6 103.4 98.0 99.7 92.6
';@({\ unidentified 0.4 1.5 1.2 0.6 0.8 5.3
. \GQTD = not detected
N
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Table B.6.1.1-10 Metabolite profile in whole blood, group 6 (10 mg/kg, single dose, oral, XDE«{§9
Methyl), as pg equivalents/g whole blood, males .@O
S
Sampling time @
Metabolite Ping a’)&al
0.5 h, Cpax 1 h, %Cax 2 h, YiCrrax &
Unknown (peak A) 0 0 0 h{\\, 0
Glucuronide conjugate of O-demethyl-XDE-729 >
0 0 0 4] 0
(peak B) (’\\
: T
Sulphate conjugate of O-demethyl-XDE-729 0.359 0.478 0266 O 110
(peak C) @
Unknown (peak D) 0.049 0.148 0.0%7 0.275
O-demethyl-XDE-729 (peak E) 0 0 0 0
XDE-729 (peak F) 13.0 9.74 338 26.1
Unknown (peak G) 0 0 S 0 0
Acyl glucuronide of XDE-729 (peak H) 0.136 0.084 ((EF‘ 0.045 0.265
Unknown (peak I) 0 0 .9 0.026 0.026
Unknown (peak J) 0.085 0.054%2" 0.009 0.148
~
Table B.6.1.1-11 Metabolite profile in whole blood, group 6310 mg/kg, single dose, oral, XDE-729
Methyl), as pg equivalents/g whole blood, females o>
-&ampling time
Metabolite ~SampTing Total
050, Crax @f 1, %Crax 2 h, YCrnax
Unknown (peak A) 0.044 Q)’\v 0.048 0.033 0.0125
Glucuronide conjugate of O-demethyl-XDE-729 0 ~;Q
o 0 0 0
(peak B) Q
; (e}
Sulphate conjugate of O-demethyl-XDE-729 958 0.295 0193 0745
(peak C) (\O
Unknown (peak D) b(o 0.060 0.062 0.048 0.170
O-demethyl-XDE-729 (peak E) >0 0 0 0
XDE-729 (peak F) mo‘)“’ 12.4 9.40 3.19 25.0
Unknown (peak G) A(\f/ 0 0 0 0
Acyl glucuronide of XDE-729 (peak H) Q- 0.212 0.141 0.070 0.423
Unknown (peak I) K(&\'U 0.020 0 0.020 0.040
Unknown (peak J) N 0.078 0.055 0.019 0.152
NI
@
N
A(b
Q‘Z)
&
2
(\o
Q‘b
(Z
N
\9'\0
&
S
OC)
%b
N
&
S
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CONCLUSION \Q\%
X
o)

Plasma Tmax Values of less than 0.2 hours for the XDE-729 Na salt following single doses of10
mg/kg demonstrate that the substance is rapidly absorbed by the oral route. Absorption isafso
relatively rapid following a single dose of the Na salt at 750 mg/kg, with Tpax values of ©.25 h in
males and 1.8 h in females. A single dose of XDE-729 Methyl at 10 mg/kg is also rapidly
absorbed, with Tmax values of 0.5 h or less. A comparison of the AUC ratio of plas

radioactivity in groups receiving a single dose of 10 mg/kg XDE-729 Na salt by t@% oral and
intravenous routes indicates that the extent of oral absorption is about 100% of g@ministered
dose. The extent of oral absorption of XDE-729 Methyl is likely to be simila\rod,o the XDE-729 Na
salt. .
<&

To consider distribution, the presence of a high proportion of administ 54 radioactivity in the
blood plasma indicates widespread systemic circulation of both XDE-/29 Na salt and XDE-729
Methyl. At 168 hours post-dosing radioactivity levels in the tissues:ahged from non-quantifiable
to 0.3% of the orally administered dose for both XDE-729 Na saltior XDE-729 Methyl. There
was no evidence of preferential distribution to any particular t{lz_sgﬁe or of accumulation.

The major radiolabelled component present in the urine an@"\aeces for the oral XDE-729 Na salt
groups in both genders is XDE-729 Acid, accounting foréb%tween 82% and 98% of administered
dose. This indicates that metabolism of XDE-729 Acid-#s limited. Minor metabolites of XDE-729
Na salt consisted of the acyl-glucuronide conjugate DE-729 (accounting for up to about 7%
of radioactivity dose) and O-demethyl-XDE-729 angthe corresponding sulphate and glucuronide
conjugates (accounting for up to about 6% of dosef The metabolic profile of XDE-729 Methyl is
very similar, with XDE-729 Acid being the m jor radiolabelled component the urine and faeces
and minor acyl-glucuronide (up ~6% of dose%%nd O-demethyl (up to ~11% of dose) metabolites
being present. Analysis of blood samples from the XDE-729 Methyl group detected primarily
XDE-729 and no parent ester, confirmirggﬁ‘apid hydrolysis of the ester in vivo.

Absorbed XDE-729-Na salt is rapidlxﬁ%d extensively excreted in both genders mainly via urine
(68-92% of the administered dose),¥ith the proportion in urine being highest among females.
The majority of the urinary elimigiation (90-99%) occurred within the first 24 hours post-dosing.
A smaller percent (11-29%) of tRe oral dose was eliminated in faeces, the majority of which (78-
93%) occurred within 24 h ofdosing. The extent and rates of urinary and faecal elimination of
XDE-729 Methyl is simil%qto the XDE-729 Na salts.

N
In summary, in the rat )§8E-729 Na salt is rapidly and extensively absorbed by the oral route,
subject to limited metabolism but widespread distribution in blood, and is rapidly and extensively
eliminated mainly@j’the urine leaving very low tissue residues. There are no major sex
differences in thegoxicokinetic behaviour of XDE-729 Na salt. The absorption, elimination
kinetics and metabolite profiles between XDE-729 Na salt and XDE-729 Methyl are very similar,
demonstratir@that the methyl ester of XDE-729 is rapidly hydrolyzed in vivo at doses of 10
mg/kg to )@E-729 Acid, thereby resulting in bioequivalence between these two test materials at

low dosegs™
«Q

x
& I (2010)
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XDE-729 Acid
Study | 11A 5.1.1/02 Investigation of [14C]-labelled XDE-729 metabolism ©
and excretion balance in beagle dogs following a single oral (g}
(gavage) administration Q

Reference | | (2012) \\'é’)
Date performed = April — September 2010 o
O

Test facility . |
Report reference . Dow study 1D 101055, g study number l-410030 .2
Guideline(s) | No >
Deviations from the guideline | N/A &)
GLP | Yes QQ
Test material | *“C-(UL-phenyl)-XDE-729 sodium salt, lot DE3-102869-30, INV-
031412-0003, specific activity 40.9 mCi/mmol, radiqg%mical purity
9

96.8% 5
XDE-729 Acid, Lot E2978-05-01, TSN030751-0805, purity 96.5%
Study acceptable @ Yes §
S
\@
METHODS X2
S

o
The primary objective of this study was to provide informati ﬁ_on the rate and extent of
absorption, elimination (including the route of elimination);5and metabolism of
[**C]-labelled XDE-729 sodium salt in beagle dogs following a single oral (gavage) dose
of XDE-729 sodium salt. This study was also conductgg@’[o evaluate the potential for

renal saturation of elimination. >
@(b
The test substance was labelled on the phenyl ring; as indicated below:
. &
S
Ph-UL-14C O
N
<
%

X
Three male and three femalet@eagle dogs, 6-7 months of age, received a single oral (gavage) dose
of 50 mg/kg 14C-XDE-72§‘§odium salt. The concentration and homogeneity of the formulation
was confirmed by HPLGZUV analysis. Time-course plasma and excreta were collected up to 168
hours post-dosing. Sar@les were analysed for **C concentration using liquid scintillation
counting (LSC) teclag(f’ques. Selected urine, faecal and plasma samples were analysed for the
presence of XDE-729 using an LC/MS-MS method and for metabolites using HPLC with in-line
radiochemical (‘BﬁM) detection.
o
&
RESULTS Q‘D
2
Plasma radioactivity was quantifiable for all animals up to 24 hours post-dosing and for one male
at 48 hours. Plasma radioactivity concentrations were generally similar between genders.
Con@@ntrations of non-labelled XDE-729 were also analysed, and a comparison with the
radioactivity measurements suggested that XDE-729 was the major radioactive component in the
sma. These findings are consistent with metabolite profile results obtained by HPLC-RAM

N
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¥
analysis (see Tables B.6.1.1-14 and B.6.1.1-15 below) and indicate that little metabolism of
XDE-729 sodium salt occurs in the dog.

Kinetic parameters calculated from the individual plasma radioactivity data are presented. §
Table B.6.1.1-12. Plasma Cpax Was achieved slightly earlier (0.7 vs. 1.3 h) and was inQ@Iy
higher in female than male dogs (143 vs. 118 ug-eq./g). The vast majority of the 14C-Q\'
radioactivity cleared from plasma by 6 hours post-dosing. Elimination of radioactivg'}f*}/ from the
blood was biphasic, with initial (o) half-life of 1 h and terminal (f) half-life of Q-g’h.
Comparison of kinetic parameters with rats showed that the dose corrected plasgta AUCq.24n In
dogs was 2 to 4-fold higher than rats administered 10 and 100 mg/kg of **C- -729 sodium
salt. These slower clearance data are consistent with saturation of renal elimjnation in the dog, a

phenomenon reported previously for other phenoxyacids. (,OS

N
Table B.6.1.1-12 Kinetic parameters for [“C]—XDE—729 sodium salt eq@vealents in plasma
O

QO
Parameter Males (50 mg/kg) (}(0 Females (50 mg/kg)
tmax (M) 1.3 S 0.7
Curax (12-€9./0) 118 < 143
Absorption t, (h) 0.4 O 0.2
Elimination t,., h) 12 NG 1.0
Elimination .5 (h) e ¥ 8.6
AUCq.4 (ng-eq. h gh) 509 460

®U

<
The group mean excretion data are summerised iffTable B.6.1.1-13. For both genders,
approximately 80% of the administered radioa@ivity was excreted via the urine, with the largest
fraction recovered in the first 12 hours post-desing. Approximately 10% (males) or 14%
(females) of the administered radioactivitx\d?as excreted via the faeces, predominantly in the first
24 to 48 hours post-dosing. When combé')ﬁed with cage rinse/wash findings, about 95% and 98%
of the administered radioactivity was rgcovered from males and females, respectively, within 168

hours post-dosing. &
\éb
Table B.6.1.1-13 Mean % of admiéu(étered radioactivity recovered in urine, faeces and cage rinse
. ales (50 mg/kg) Females (50 mg/kg)
Time post dose - S - - -
Urine ~ Faeces Cage rinse Urine Faeces Cage rinse
0-12 65,11 - 5.91 73.38 - 2.45
12-24 7.$>V 5.66 1.43 4.65 11.42 0.74
24-48 @LSS 4.20 0.62 1.23 2.54 0.22
48-72 Q&JO.SZ 0.34 0.22 0.29 0.27 0.08
72-96 ) (§ 0.31 0.09 0.07 0.21 0.04 0.06
96-120 \6 0.20 0.04 0.08 0.12 0.02 0.04
120-144 ﬁq? 0.21 0.05 0.13 0.07 0.01 0.04
144-168% 0.12 0.02 0.08 0.08 0.01 0.04
Tote} 76.1 10.4 8.54 80.5 143 3.7
Total exgreted incl. 953 981
caggi/vashmgs

N

O
Ketabolite profiles in plasma, urine and faeces are presented in Tables B.6.1.1-14 and B.6.1.1-

&@015. XDE-729 was the major radiolabelled component in in plasma and urine samples and was

O.
S
&
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o
present in faeces at levels higher than or similar to those of other identified metabolites. In
plasma, at sampling times estimated to coincide with the Cpax and %2Cnax, the identified
metabolites included XDE-729, a sulphate conjugate of O-demethyl XDE-729, and an acyl
glucuronide conjugate of XDE-729, with the parent being the major radioactive compone
In urine, XDE-729, O-demethyl XDE-729 and its glucose and sulphate conjugates thega
hydroxy XDE-729 and des-chloro XDE-729 were indentified (des-chloro XDE-729 |§Zan
impurity of test substance). In faeces, recovered radioactivity was generally evenlyg‘%trlbuted
between unchanged XDE-729, O-demethyl XDE-729, and an acyl glucuronide CQ@ugate of
XDE-729.

&
()
~Q®

Table B.6.1.1-14 Metabolite profile in plasma, urine and faeces: males 6\

Conc. in plasma (pg-equiv./g) % of admln[gered dose found in

Metabolite Sampling time Urine/cage §aeces Total urine/cage
Cunax (1-2h) 5Comax (3-6 h) rinse O rinse, faeces
N
Glucose cong. of O-demethyl- {0
XDE-729 ND ND 3.61 A\;O\ ND 3.61
\))
Sulphate cong. of O-demethyl- Q
XDE-729 8.4 11.7 1.9i.Q- ND 1.94
O-demethyl-XDE-729 ND ND 3\\@ 3.91 5.54
Parent XDE-729 106.6 345 3771 2.10 79.2
@
Des-chloro-XDE-729 (an >
impurity in test material) ND ND C\\Q 0.45 ND 0.45
Hydroxy XDE-729 ND ND {Q)(a. 0.22 ND 0.22
Acy! glucuronide of XDE-729 3.05 1.980® ND 1.53 153
Unknown ND ND 0.29 0.35 0.64
Total activity 118.1 48.2 85.3 10.4 95.7
Y
O

Table B.6.1.1-15 Metabolite profile in plagi'na, urine and faeces: females

Conc. in ple}’sﬁa (ng-equiv./g) % of administered dose found in

Metabolite S@,@pllng time Urine/cage Faeces Total urine/cage

Crmax (O, 6>1h) Y%Crmax (2-3h) rinse rinse, faeces
Glucose cong. of O-demethyl-
XDE-729 \%‘QD\I% ND 2.05 ND 2.05

(e;
Sulphate cong. of O-demethyl-
XDE-729 Q\OQ 4.14 8.33 111 ND 111
O-demethyl-XDE-729 > ND ND 0.42 ND 0.42
Parent XDE-729 N 137 51.9 79.4 45 83.9
Des-chloro-XDE-729 (agé) ND ND 0.42 ND 0.42
impurity in test materlap\
Hydroxy XDE-729 s\ ND ND ND 0.21 0.21
Acyl qucuronidegf.&DE-?ZQ 1.97 1.79 ND 1.62 1.62
Unknown  Q’ ND ND ND 0.42 0.42
Total activityS 143.1 62.0 83.7 14.3 98.0

O
X

COl\@@LUSlON

N}
c@s administered a single oral gavage dose of 50 mg/kg XDE-729 sodium salt are systemically

cexposed to XDE-729 and associated metabolites, as assessed by the radioactivity in plasma

N samples. Absorption of the dose appears to be fairly rapid and extensive, based on a plasma tmax

<)
S
&
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of about 1 h post-dosing and the fact that about 80% of the administered dose was excreted in &
urine. Parent XDE-729 represented the major radioactive component in plasma and urine, which
indicates that metabolism of XDE-729 sodium salt in dogs is limited. Indentified metabolites of

XDE-729 are O-demethyl XDE-729, its sulphate and glucose conjugates, hydroxyl XDE-

9 and

an acyl glucuronide conjugate of XDE-729. Excretion of the administered dose is fairlyapid,
evidenced by most of the urinary excretion occurring within 12 h of dosing and most @
faecal excretion occurring within 48 h; furthermore, by 168 h at least 95% of admng&ered
radioactivity was recovered in the excreta.

Toxicokinetic investigations conducted as part of studies evaluated

Annex B.6.

the

ewhere in Volume 3,

Respectively, males and females excreted on

<
P
Table B.6.1.1-16: Summaries of toxicokinetic investigations condycted as part of other studies
Study Toxicokinetic parameters Su&ﬁﬁry of results Reference
investigated ) (study ID)
Rat, 28 day oral dietary Plasma and urinary XDE-729 | Significant amaDnts of parent were systemically _
XDE-729 Acid Acid levels measured towards | absorbed. Elifhination was rapid, with urine beinga | 2009
0-10-50-250-1000/500 end of study agmﬂcant@ute of elimination. 081115
mg/kg/day target ( )
o 20 oy oy | PSR OF 20 | sty e O s et mmm—
XDE-729 Methyl 0-10-52- | o1 oo ired towards end gﬁ ’
- 111005
261-782 mg/kg/day target of study Q@
Rat, 90 day oral dietary Plasma and urinary XDE-729 @ignificant amounts of XDE-729 Acid were [
XDE-729 Acid 0-10-50- Acid levels measured towar% systemically absorbed. A significant route of 2010
250-750 mg/kg/day target end of study O\\" elimination is as the parent via the urine. (091016)
Rat, 90 day oral dietary Levels of XDE-729 Methyl, | Post-hepatic exposure to parent XDE-729 Methyl o
XDE-729 Methyl XDE-729 Acid and fi was negligible. In blood the administered dose was | 2012
0-3-10-52-261-500 additional known m8tabolites | present mainly as the XDE-729 Acid metabolite (111082)
mg/kg/day target measured in bloogidnd urine | and, to a lesser extent, to demethylated and
towards end ot@dy and in conjugated XDE-729 Methyl and Acid metabolites.
liver sample en at Most of the administered dose of XDE-729 Methyl
necropsy. Q was excreted as the Acid metabolite or as the
(;{,D demethylated and conjugated metabolites.
Mouse, 28 day oral dietary Plasma‘ahd urinary XDE-729 | Systemic bioqvailability and uringry excretion of I
XDE-729 Acid 0-10-50- Aciddevels measured towards | XDE-729 Acid was dose-proportional. I 2009
250-1000 mg/kg/day target | endbof study (081116)
Mouse, 90 day oral dietary @asma and urinary XDE-729 | Systemic bioqvailability and uringry excretion of I
XDE-729 Acid 0-50-250-~ ¥ Acid levels measured towards | XDE-729 Acid was dose-proportional. I 2010
500-1000 mg/kg/day targg? end of study (091056)
Dog, 28 day oral dle{\f& Plasma and urinary XDE-729 Systemi_c bioavai_lability of XDE-729 Acid was o_Iose-
XDE-729 Acid Acid levels measured towards | Proportional at dietary levels of up to 3000 ppm in 2010
0-300-3000- 1500@1:) end of study males and up to 15000 ppm in females.
30000(M) ppm Q (081127)
Dog, 90 day gfal dietary Plasma and urinary XDE-729 | Systemic bioavailability of parent was dose-
XDE-729 Asid Acid levels measured towards | proportional at the low and mid doses, but much
0-500-2500-12500 ppm end of study greater than dose proportional at the highest dose. 2011
Q Urinary elimination processes occurring at 500 ppm | (091070)
§ appeared to be saturated at the mid and high doses.
Q§‘,’ 1 year day oral Plasma and urinary XDE-729 | Systemic bioavailability of XDE-729 Acid was
tary Acid levels measured at 3, 6 approximately dose-proportional at all dose levels in | 2012
,Q@XDE-729 Acid and 12 months females and at the low and mid dose levels in males. (101163)
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0-500-2500-10000/5000 average 40% and 55% of the dose as intact XDE- -9
ppm 729 Acid in the urine. Sj@
Rat, 12 mo. chronic/2 year | plasma and urinary XDE-729 | Systemic bioavailability of XDE-729 Acid was @O
carcinogenicity, oral Acid levels measured at 6 and | approximately dose-proportional (except for males o
dietary 12 months at the highest dose level at 6 months). A mean of
XDE-729 Acid 72% of the administered dose of XDE-729 Acid ) 2017
0-20-100-400-625/750 was excreted intact in the urine at 6 months, but at %< |
mg/kg/day target 12 months the proportion of dose excreted in the & | (091121)
urine had declined to a mean of 41%, which may be
due to an age-related decline in renal cleararpg?
Mouse, 18 _m}z- | Plasma and urinary XDE-729 | Systemic bioavailability and urinary excrﬁ@n of
carcinogenicity, ora Acid levels measured at 6 and | XDE-729 Acid was generally dose-propgrtional
dietary XDE-729 Acid 12 months QQB m
0-50-250-750/1000 S
mg/kg/day target <
Rat, 7 day hepatic gene Levels of XDE-729 Methyl, | Parent XDE-729 Methyl was extéfsively converted
expression and biomarker | XDE-729 Acid and five to XDE-729 Acid and excreted"mainly as either 2012
analyses, oral dietary additional known metabolites | XDE-729 Acid or as O-deméthyl XDE-729 Acid (111088)
XDE-729 Methyl 787 measured in blood and urine | and its sulphate, glucuronide or acyl glucuronide
mg/kg/day or XDE-729 towards end of study and in | conjugates. O-demethyldtion of the parent followed
Acid 750 mg/kg/day liver sampled at necropsy. by glucuronide conjugation constituted a minor
metabolic pathwa%gl DE-729 Methyl. Extent of
O-demethylation ahd subsequent sulphate,
glucuronide or agyl glucuronide conjugation for
parent XDE-729 Acid was lower than for XDE-729
Methyl. &
Mice, 7 day probe, oral Levels of XDE-729 Methyl, | Most of the parent XDE-729 Methyl was rapidly
dietary XDE-729 Acid and five converted to XDE-729 Acid 2012
XDE-729 Methyl additional known metabolites > (110177)
0-261-782 mg/kg/day measured in blood and urine &
target towards end of study and in QQ
liver sampled at necropsy. E)\'
Rat, 4 w exposure, Levels of XDE-729 Methyl bK XDE-729 Methyl was extensively converted to
evaluation of molecular & | XDE-729 Acid and five > | XDE-729 Acid. About 50% of the administered W 2012
cellular changes in liver | additional known metabafites | dose was excreted in the urine as the XDE-729 Acid | (120037)
XDE-729 Methyl measured in blood and.(fine | metabolite. The glucuronide conjugate of O-
0-3-10-52-261 mg/kg/day | towards end of study@nd in | demethyl XDE-729 Methyl and O-demethyl XDE-
target liver sampled at neé){qpsy. 729 Acid and its sulphate, glucuronide and acyl
glucuronide conjugate were confirmed as
\éb metabolites of XDE-729 Methyl. XDE-729 Methyl
q§’ or its metabolites were not detected in the blood,
mQ liver or urine of 4 and 28 day recovery groups.
In vitro metabolism study Assessent of hydrolysis Liver S9: rapid hydrolysis to XDE-729 Acid with
rates @-729 Methyl in the relative rates human >> rat > mouse. Hydrolysis
Iivg\@ , blood and synthetic saturable, following Michaelis-Menten kinetics.
%ﬁ”c fluid of mouse, ratand | gjo04: hydrolysis to XDE-729 Acid follows 1%
rman order kinetics, with the relative rates
@ rat>mouse>>human.
{(S) Gastric fluid: hydrolysis to the Acid follows 1%
Q order kinetics, but very much slower than liver or
\’D blood; fastest rate at pH of 1.2, representing human | 2012
O GIT 110199
PBPK simulatio@ Predictions of systemic Hydrolysis to XDE-729 Acid is most dependent on
) exposure in rats and humans the rates of metabolism in liver, accounting for
(’\Q following XDE-729 Methyl ~60% of total hydrolysis in rat and >95% in human.
«Q exposure Human liver/systemic exposure to XDE-729 Methyl
é' is predicted to be negligible at 0.0001 and 0.1
é@ mg/kg/day, exposure levels relevant to predicted
N human exposure and a proposed ADI respectively.
abreproductive probe, Plasma XDE-729 Acid levels | Systemic exposure to XDE-729 Acid (as indicated I
I dietary XDE-729 Acid | measured in parents on days by plasma concentrations) was approximately dose- | Jj 2010
~0-50-250-750/500 15 and 28 and in offspring on | Proportional (linear) at all dose levels for parents (091061)
mg/kg/day target and offspring.
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Rat developmental probe Blood XDE-729 Methyl and | Maternal systemic exposure to the XDE-729 Acid -~
Dietary XDE-729 Methyl | XDE-729 Acid levels metabolite was much greater (~2 orders of
0-521-2083-4167-8333 measured in samples from magnitude) than to the parent. Foetal exposure to 2012
ppm maternal jugular vein taken the parent is negligible. Systemic exposure to the 1070)

towards end of study and in Acid metabolite in mothers and foetuses is dose- @

samples from umbilical cord | proportional. Acid metabolite levels in the foetus N

at termination. are about 70% of those found in the mother. §
Rat developmental Blood XDE-729 Methyl and | Negligible maternal and foetal systemic exposé% to | N
Dietary XDE-729 Methyl | XDE-729 Acid levels parent. Systemic exposure to the Acid metahofite [ ]
0-521-2083-4167 ppm measured at termination in occurred in both mothers and foetuses, whi¢h was | Il 2012

samples from maternal dose-proportional. Acid metabolite levels #h the (111071)

jugular vein and umbilical foetus were about 65% of those foundiin the mother.

cords. !\6\'
Rabbit developmental Plasma XDE-729 Acid levels | Systemic bioavailability of XDEz%29 Acid [
probe measured at termination in following dietary administrati@vas approximately | NN
Dietary XDE-729 Acid samples from maternal dose-proportional in both the_mothers and foetuses. | [l 2011
0-5000-10000-15000- jugular vein and umbilical In the foetus, plasma con q%ations of XDE-729 (091142)
23000 ppm cords. Acid were about 40% of{rﬁternal concentrations.
Rabbit developmental Plasma XDE-729 Acid levels | Maternal and foetal sy&emic exposure to parent [ ]
Dietary XDE-729 Acid measured at termination in occurred in all treateghgroups. Foetal plasma [ ]
0-4000-10000-28292 ppm | samples from maternal concentrations of XDE-729 Acid were about 35% | Il 2011

jugular vein and umbilical of maternal congéﬁtrations. (091143)

cords. S
Rabbit developmental Maternal blood XDE-729 Negligibleéﬁa\fernal systemic exposure to parent. [
probe Methyl and XDE-729 Acid Maternal $ystemic exposure to Acid metabolite [ ]
Dietary XDE-729 Methyl | |evels measured towards end | occurred'which was dose-proportional and showing | Illl 2012
0-521-2083-4167-8333- of study little Q%rnal variation. A comparison with maternal | (111045)
10417-15625-24500 ppm systéric exposure to the Acid in the XDE-729 Acid

it study (0911043) showed equivalence for
smaternal systemic exposure to the Acid following
(~dietary exposure to XDE-729-Methyl and to XDE-
§b 729-Acid in the rabbit.

Rabbit developmental Blood XDE-729 Methyl@@\f Negligible systemic maternal or foetal exposure to | [l
Dietary XDE-729 Methyl | XDE-729 Acid levels . © XDE-729 Methyl. Maternal systemic exposure to [ ]
0-122-391-1539 ppm measured at terminatiéfl in XDE-729 Acid occurs at all exposure levels and I 2012

samples from materfia was approximately dose-proportional. Foetal (111137)

jugular vein and ilical exposure to XDE-729 Acid also occurs, but was

cords. \@ only demonstrated at 391 and 1539 ppm, and dose-

Q§J proportionality was not observed.

In vivo percutaneous Plasma XBE=729 Methyl and | XDE-729 Methyl was not detected in pooled plasma | [ N I
absorption of XDE-729 XDE-728/Acid levels, 4 & 10 | samples. XDE-729 Acid was present in plasma.
Methyl (formulated as GF- | p aﬁei\ 0 h application 2011
2573), rats, 7.5 g/L e (V9029)

&

The additional toxico@roetic investigation confirmed the metabolic characteristics identified in
the specialised in vivé“toxicokinetic studies, which is that XDE-729 Methyl is rapidly and

extensively hydrolqé’ed to XDE-729 Acid such that post-hepatic systemic exposure to parent

XDE-729 Methyisis very low for the oral route. A XDE-729 Methyl percutaneous absorption
study in rats demonstrated the absence of systemic exposure to XDE-729 Methyl following

exposure byQQf}I\I'S route.

Do

2

Howev?ét\he toxicokinetic investigations in the XDE-729 Methyl 90-day oral rat study
2, 1A 5.3.2/02) revealed the presence an additional metabolite of XDE-729 Methyl, the

nide conjugate of O-demethyl XDE-729 Methyl, detected in blood, liver and urine. The

amwount of this metabolite excreted in urine in females accounted for up to 5.5% of the dose of
XDE-729 Methyl (adjusted for equivalence) at a dose level of 3 mg/kg/day and 12.4% at 500

-
S
Q_

&{\\?ng/kg/day. This suggests that not all of administered XDE-729 Methyl hydrolyses to XDE-729
.. Acid, even at dose levels as low as 3 mg/kg/day. This glucuronide conjugate of O-demethyl
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XDE-729 Methyl was also detected in two mechanistic studies (1A 5.5.4/01 and 1A 5.5.4/03)*;@
evaluated in Section B.6.5.3. The RMS concludes that the possibility of systemic exposure tos.
direct metabolites of the parent following dosing with XDE-729 Methyl is not of concern fapthe
following reason (a) absolutely no free O-demethyl XDE-729 Methyl has been detected inzblood,
liver or urine at any exposure level of XDE-729 Methyl; (b) conjugated O-demethyl X[RE-729
Methyl was present in blood only at dose levels above the NOAEL of 10 mg/kg/day, y’jnplying
that post-hepatic exposure to this direct XDE-729 Methyl metabolite will be zero ag&posure
levels below the key NOAEL of 10 mg/kg/day for AhR-mediated liver toxicity irgﬂ*]e rat; and,
finally, (c) the presence of only the glucuronide conjugate in liver and urine provddes strong
support for the notion that O-demethyl XDE-729 Methyl undergoes rapid metabolism and
elimination as the glucuronide conjugate, implying that concerns for toxicitg:%f O-demethyl
XDE-729 Methyl will be low. (,OS

N
The toxicokinetic investigations in the rat and rabbit developmental tgﬁcity studies demonstrate
that following XDE-729 Methyl administration there is both maternal systemic and foetal
exposure to the Acid metabolite, but negligible maternal systemicsand foetal exposure to the
parent compound. In the rabbit it was shown that that maternal éy\stemic exposure to XDE-729
Acid shows dose-equivalence for dietary exposure to XDE-?Z%' Methyl and the Acid (not
investigated in the rat). Foetal plasma concentrations of XD§-729 Acid are about 40-70% of
maternal levels. &
Based on the blood, liver and urine analysis results from the XDE-729 Methyl 90-day study
metabolic pathways for XDE-729 Methyl in the rat@gxe proposed in Figure 6.1.1-2.



&
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D-Zulfate
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B.6.1.2 Metabolism g
(\\

i o

See Section B.6.1.1. 2
P
<°
B.6.1.3 Summary of toxicokinetics studies Q\
o

. >

Absorption é@
G

N
XDE-729 Acid and XDE-729 Methyl are rapidly and extensively absorbed fo&%{Ning oral
administration in rats, with plasma Cnax occurring in the rat within 30 minuéé% post-dosing.
Absolute oral bioavailability, calculated from the dose-corrected plasma AUC data for the low
oral and IV dose groups is close to 100% for both female and male rats Jn dogs, absorption
XDE-729 Acid is fairly rapid with tna at 0.5 to 1 hour post-dosing fo,{fgoth sexes. Oral
bioavailability in the dog is also high with about 80% of the admin'@i%red dose of XDE-729 Acid
eliminated in the urine. §

D
Distribution <&
The presence of a high proportion of administered radiogvity in the blood plasma indicates
widespread systemic circulation of both XDE-729 Na s&ft and XDE-729 Methyl metabolites.
There is no evidence of preferential distribution to a '?)articular tissue, or of accumulation.
Foetal exposure to XDE-729 Acid in systemic circklg@tion is demonstrated.

Metabolism S
g

Metabolism of XDE-729 Acid is limited in&bts, mice and dogs evidenced by the parent
compound being the major radiolabelled gomponent in urine and faeces, accounting for 82-98%
of administered dose in rats. Minor me@bolites of XDE-729 Acid are the acyl-glucuronide
conjugate of XDE-729 (accounting fgfbup to ~7% of radioactivity dose in rats) and O-demethyl-
XDE-729 and the corresponding si@hate and glucuronide conjugates (~6% of dose).
O

The major radiolabelled comp (Dnt present in urine and faeces following oral administration of
XDE-729 Methyl is also X 29 Acid (DAS metabolite code X11449757), demonstrating that
XDE-729 Methyl is rapidlycand extensively hydrolysed to XDE-729 Acid. The Acid accounts for
about 80% of administere@%(:eldioactivity, in males and females, respectively. As is the case for
XDE-729 Acid, minor Jg,tr\étabolites of XDE-729 Methyl are the acyl-glucuronide conjugate of
XDE-729 (accountin@ffor up to ~6% of radioactive dose) and O-demethyl-XDE-729
(X11449757) and zéé corresponding sulphate and glucuronide conjugates (up to ~11%). The
primary analyte irblood samples is XDE-729 Acid, with no parent compound being detected,
confirming the kapid hydrolysis of XDE-729 Methyl in vivo and providing evidence of post-
hepatic systeg;l\ic bioequivalence between XDE-729 Acid and XDE-729 Methyl. Toxicokinetic
investigatigf& in the 90-day oral dietary study in the rat (11A 5.3.2/02) identified an additional
metabolité of XDE-729 Methyl, the glucuronide conjugate of demethyl XDE-729 Methyl
(metabgﬂte code for demethyl XDE-729 Methyl is X11406790), detected in blood, liver and
urinegThe amount of this metabolite excreted in urine in females accounts for up to 5.5% of the
doség of XDE-729 Methyl (adjusted for equivalence) at a dose level of 3 mg/kg/day and 12.4% at

mg/kg/day. This indicates that not all administered XDE-729 Methyl undergoes hydrolysis

%0 XDE-729 Acid, even at dose levels as low as 3 mg/kg/day.

N
o.
N
&



27

XDE 729 Methyl (Halauxifen-methyl) Volume 3, Annex B.6 00@
O
S

For XDE-729 Methyl administration by the dermal route, systemic exposure is shown also to be®

primarily to XDE-729 Acid following application of concentrations up to 7.5 g/L for 10 hourgl\
X2

2

Q:be

Absorbed XDE-729 Acid is rapidly and extensively excreted mainly via urine (68-92%?}\0f the

administered dose), with the proportion in urine being highest among females. Theg‘Pajority of

the urinary elimination occurs within the first 24 hours post-dosing. A smaller per¢ént of the oral

dose is eliminated in faeces, the majority of which (78-93%) occurred within 24% of dosing. The

extent and rates of urinary and faecal elimination of absorbed XDE-729 Methdw s similar to the

XDE-729 Acid salts. 3

<
x~

B.6.1.4 Comparison of rat metabolism with animal, plant and en&é?’onmental metabolism

Excretion

N
In lactating goats and laying hens the metabolism XDE-729 Methyk{see Volume 3, B.7.2) is
very similar to rats. In the two domestic livestock species studied; 2XDE-729 Methyl either
hydrolyses to XDE-729 Acid (X11393729) which can subsequ%ﬁifly be demethylated to o-
demethyl XDE-729 Acid (X11449757), or is demethylated to%'—demethyl XDE-729 Methyl
(X11406790); these pathways also occur in rats. In the goq&@lucuronide conjugates of XDE-729
Acid and o-demethyl XDE-729 Methyl and sulphate conjdgates of o-demethyl XDE-729 Acid
and o-demethyl XDE-729 Methyl are detected, as is the<ase for rats. In hens, the only conjugates
found are the sulphate conjugates of o-demethyl XD%@ZQ Acid and o-demethyl XDE-729,
which are found in rats. @‘D

@
In plants the metabolism of XDE-729 Methyl €& Volume 3, B.7.1) is similar to rats. In both
wheat and turnips, XDE-729 Methyl either h%@‘rolyses to XDE-729 Acid (X11393729) or is
demethylated to form o-demethyl XDE-729Methyl (X11406790); both pathways occur in rats.
In wheat, XDE-729 Acid is demethylated:fo o-demethyl XDE-729 Acid (X11449757) and o-
demethyl XDE-729 Methyl is rapidly c@njugated with glucose followed by malonylation. In
turnips, XDE-729 Acid is conjugatedQ)With glucose, either through the nitrogen or oxygen; o-
demethyl XDE-729 Methyl is also gonjugated with glucose followed by malonylation. In rats,
different conjugates of o-demethyd XDE-729 Acid (sulphate and glucuronide conjugates) and o-
demethyl XDE-729 Methyl (a gﬂlcuronide conjugate) are found, but this is considered not to be
of toxicological concern becagse a conjugated metabolite is likely to be less toxic than its
unconjugated form and decaonjugation will give rise to aglycones that are also formed in rats.
Furthermore, an evaluati@ presented in Volume 3, B.7.1, which includes a TTC analysis,
concludes that the metayblites of XDE-729 Methyl, including their conjugates, are not of concern
in the human health agsessment, supporting their non-inclusion in the residue definition for crops.

In the environm <f/the main residues found are XDE-729 Methyl parent, XDE-729 Acid
(X11393729), gsdemethyl XDE-729 Methyl (X11406790) and o-demethyl XDE-729 Acid
(Xll449757)§see Volume 3, B.8.), which are also found in rats. However, in surface water and
sediment, t,g‘ﬁee transient agueous photolysis metabolites Deg 10, Deg 11 and Deg 14 can be
found at x10% AR. Structures for these metabolites are proposed in Volume 3, B.8.4.6. Deg 10
mainta.(f% the structure of XDE-729 Methyl, with the 3-chlorine on the pyridine ring replaced by
a hydgoxyl group; in both Deg 11 and Deg 14 the pyridine ring is opened to give structures with
no iglentified correlate in rats. Deg 10, Deg 11 and Deg 14 are included in the residues definitions
respect to surface water and sediment.
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B.6.2

Acid and XDE-729 Methyl.

B.6.2.1 Acute oral toxicity (11A 5.2.1)

Study

Reference

Date performed

Test facility

Report reference
Guideline(s)

Deviations from the guideline
GLP

Test material

Study acceptable

METHODS

Female Fischer 344 rats, 11 weeks old, were used. inl\r
fasted prior to dosing. The vehicle was distilled wateg,”

vehicle was not determined.

@
S
Acute toxicity, irritancy and skin sensitisation testing has been conducted with both XDE-?%SS)
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Acute toxicity, irritancy and skin sensitisation studies (I11A 5.2)

9
Q;be
N
S
@
Q
XDE-729 Acid Q&
11A 5.2.1/01 Acute oral toxicity up and dow&?ﬁocedure in rats
I (20102) 9
October 2009 QC)
I
I study no. 28268, Dow study @?090506
OECD 425 o
None O
Yes Q&
XDE-729 Acid, Lot #E2978&)@3-01 TSN030751-0005, 96.5% purity
Yes )
Q_.
o
- O
N
(\D\'

S .

iy was by gavage. The animals were

he stability of the test substance in the
>

@

<

@
One group of 4 females received a single dose g:fQSOOO mg/kg bodyweight, administered as
13.5% mixture. As three animals survived at\gf'ﬁs dose level, which is the limit dose for this type
of study, no further testing was necessary. 3°

<

%
Animals were examined for mortality a&l clinical signs frequently on the day of dosing and at

least once daily thereafter. Bodywei
and 14. The study was terminated

s were recorded on the day of application and on day 7
r a 14 day observation period. A gross necropsy was

conducted on all animals, in whigh'the external surfaces of the animal and the organs of the
thoracic and abdominal caviti(g\z;ﬁ/ere examined.

Qb(b
-O
S
&>

RESULTS

One animal died, two s after dosing. Toxic signs noted in the decedent prior to death included
facial and ano-ger&;}k&taining and hypoactivity. Apart from soft faeces noted in two surviving

rats one day post-

ing, all survivors appeared active and healthy over the observation period,

gaining body weight over the course of the study. The necropsy findings for the decedent were
discoloration Qé‘the lungs, pale liver and distended stomach. No gross abnormalities were noted
at necropsy(izli\any of the animals killed at the conclusion of the 14-day observation period.

Z)
CONCIDJ§SION
LN

x~

The aute oral LDso of XDE-729 Acid in female rats is >5000 mg/kg. Accordingly, XDE-729
Acid is not classified for acute oral toxicity.

(S 0102)
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XDE-729 Methyl s:@
Study | 11A 5.2.1/02 Acute oral toxicity up and down procedure in rgp,go
Reference | (2011a) (b@\
Date performed | June —July 2011 Q
Test facility | N
Report reference il study no. 32454, Dow study no. 110543 Q>
Guideline(s) | OECD 425 bo
Deviations from the guideline ; None 9
GLP | Yes >
Test material | XDE-729 Methyl, Lot #E2837-51 TSN03111%0004, 97.2% purity
Study acceptable | Yes QQ
>
METHODS S
N

Female Fischer 344 rats, 9 weeks old, were used. Dosing was by gav {g. The animals were
fasted prior to dosing. The vehicle was distilled water. The stabilitxgb the test substance in the
vehicle was not determined. 0\;}
o
One group of 3 females received a single dose of 5000 mg/k%%_odyweight, administered as 20%
mixture. As three animals survived at this dose level, whichas the limit dose for this type of
study, no further testing was necessary. @éb
N
Animals were examined for mortality and clinical sigigl\gfrequently on the day of dosing and at
least once daily thereafter. Bodyweights were recoL&d on the day of application and on day 7
and 14. The study was terminated after a 14 day ghservation period. A gross necropsy was
conducted on all animals, in which the externalsurfaces of the animal and the organs of the
thoracic and abdominal cavities were examir\@‘a.
N}
The current study was conducted to confﬁ results of a previous study which investigated the
acute oral toxicity of the test substance@i a corn oil vehicle (EPSL Study no. 31305, Dow study
no. 102068). In this study, at the Iimi&ﬁose of 5000 mg/kg the animals were administered
approximately 35 mL/kg of a cor suspension, and one of a group of five females died. The
sponsor was concerned that excess’corn oil might adversely affect the absorption of the test
substance. Therefore, the Spon\@& requested that the study be repeated using a different vehicle.
G
The Sponsor requested thagﬂ?e current study be conducted using PEG400 as the vehicle. Two
animals were administeregt 5000 mg/kg body weight doses of a 30% w/w mixture of the test
substance in PEG400. Both animals died due to technical error and complications during
administration with tlfe chosen vehicle (i.e., punctured trachea and/or test substance evident in
the thoracic cavity),Due to these unforeseen circumstances, dosing of the PEG400 preparation
was terminated agd additional solubility work was conducted using distilled water as the vehicle.
After several at&mpts, it was determined that the test substance could be administered as a 20%
mixture in dié\llled water. The data from the two animals treated with the test substance in
PEG400 W@?e not considered in the interpretation of the current study.

S
RESULTS
Q
Foﬁwing administration of the test substance using a water vehicle, one animal exhibited
réduced faecal volume, but recovered from this clinical sign by day 2. All three animals gained
&{‘\\‘body weight and appeared active and healthy for the remainder of the 14-day observation period.

O.
N
&
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No gross abnormalities were noted for any of the animals when necropsied at the conclusion ofc@
the 14-day observation period. 6\\
&
CONCLUSION P
o
The acute oral LDsp of XDE-729 Methyl in female rats is >5000 mg/kg. Accordingly&DE-?ZQ
Methyl is not classified for acute oral toxicity. X0
o
X
Q
(N 0112)
&
B.6.2.2 Acute dermal toxicity (11A 5.2.2) 3
N
X
Ni
XDE-729 Acid Q@
Study = 11A5.2.2/01 Acute dermal toxicify study in rats
Reference | (2009a) &
Date performed @ October 2009 29

Test facility llllllllllqgﬁil
Report reference : il study no. 28269, Dow study no. 090507

Guideline(s) OECD 402 S
Deviations from the guideline | None \(}}\-
GLP | Yes <
Test material | XDE-729 Acid, L0t #£2978-05-01 TSN030751-0005, 96.5% purity
Study acceptable | Yes >
@(b
METHODS Q@

X

o
Female Fischer 344 rats, 9 weeks old, were L\g‘é\d. On the day prior to dosing, the fur was clipped
from the dorsal area of the trunk. The test material was moistened with water and applied to a 5 x
7.5 cm, 4-ply, gauze pad and placed on agrarea of clipped skin, measuring 5 x 7.5 cm
(approximately 10% of the body surface) on each animal. The gauze pad and entire trunk of each
animal were then wrapped with 3-inc&)®Durapore tape to avoid dislocation of the pad and to
minimize loss of the test substance @& fter an exposure period of 24 hours, the dressings were
removed and dosing site was rinéé\g with a 3% soap solution and then with tap water.

4
A group of 5 males and 5 fer@les received a single dose of 5000 mg/kg bodyweight.
Q

Animals were examined zﬁﬁor mortality and clinical signs frequently on the day of dosing and at
least once daily thereai&r. Bodyweights were recorded on the day of application and on day 7
and 14. The study wa$ terminated after a 14 day observation period. A gross necropsy was
conducted on all animals, in which the external surfaces of the animal and the organs of the
thoracic and abd\@inal cavities were examined.

o
RESULTS Qq’;\‘
2
All ani survived exposure to the test substance, appeared active and healthy and gained body

weightthroughout the study. There were no signs of gross toxicity, dermal irritation, adverse
clinigal signs, or abnormal behaviour. No gross abnormalities were noted for any of the animals
when necropsied at the conclusion of the 14-day observation period.

S

SCONCLUSION
R

O.
N
&
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The acute dermal LDsp of XDE-729 Acid in rats is >5000 mg/kg. Accordingly, XDE-729 Acid \é@
not classified for acute dermal toxicity. (s)\\
0
(EE— 20092)
o
XDE-729 Methyl (fs
Study © 11A 5.2.2/02 Acute dermal toxicity study inrats O

Reference | 2011b) @b
Date performed December 2010 — January 2011 (§
Test facility | Dayton NJ, USA S
Report reference . il study no. 31306, Dow study no. 102%6,9

Guideline(s) | OECD 402 3
Deviations from the guideline i None Q
GLP | Yes &
Test material | XDE-729 Methyl, Lot #E2837-51 @031117-0004, 97.2% purity
Study acceptable | Yes <
-O
&
METHODS &
S

[
Female Fischer 344 rats, 10 weeks old, were used. On the da ?ﬁrior to dosing, the fur was clipped
from the dorsal area of the trunk. The test material was mqggéned with water and applied to a 5 x
7.5 cm, 4-ply, gauze pad and placed on an area of cIippeq§§kin, measuring 5 x 7.5 cm
(approximately 10% of the body surface) on each animaF. The gauze pad and entire trunk of each
animal were then wrapped with 3-inch Durapore tapeto avoid dislocation of the pad and to
minimize loss of the test substance. After an expos@zé period of 24 hours, the dressings were

removed and dosing site was rinsed with a 3% sQap solution and then with tap water.
x
Q
A group of 5 males and 5 females received a\g‘i\ngle dose of 5000 mg/kg bodyweight.
N

Animals were examined for mortality and§§linical signs frequently on the day of dosing and at
least once daily thereafter. BodyweigthRNere recorded on the day of application and on day 7
and 14. The study was terminated aﬁ@? a 14 day observation period. A gross necropsy was
conducted on all animals, in whic tHe external surfaces of the animal and the organs of the
thoracic and abdominal cavities égere examined.

4
RESULTS Xl

S
All animals survived exgé%ure to the test substance. Dermal irritation (erythema and oedema)
was noted at the dose of three animals between days 1 and 4. There were no other clinical
observations recordedzfor any animal over the course of the study. Although two males and one
female lost or failed:to gain body weight through to day 7, all animals gained weight by the end
of the study. No gross abnormalities were noted for any of the animals when necropsied at the
conclusion ofj\& 14-day observation period.
Q

O
CONCLLé@?ON

Q
The aou*t% dermal LDso of XDE-729 Methyl in rats is >5000 mg/kg. Accordingly, XDE-729
Metj\@{l\is not classified for acute dermal toxicity.

N}

(@)
S (NN 2011b)
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B.6.2.3  Acute inhalation toxicity (I1A 5.2.3)

XDE-729 Acid & XDE-729 Methyl [0S
Study | I1A 5.2.3/01 Acute dust aerosol inhalation toxicity studieé‘?n
F344/DuCrl rats N

Reference |G (2011) $
Date performed . Completed April 2011

Test facility

—S‘b
Report reference . Laboratory study ID 091096

Guideline(s) = Study not conducted because respirable deQJ)OWder aerosols of the
test substances could not be generated (9
Deviations from the guideline . N/A S
GLP . No N
Test material  XDE-729 Acid, Lot #E2978-05-0§ SN030751-0005, 96.5% purity
XDE-729 Methyl, Lot #E2837-§‘$> SN031117-0004, 97.2% purity
Study acceptable = Justification for non-conduct s%fllstudy is acceptable
-9
N
METHODS Qg’o)

o~
Attempts were made to determine the acute inhalation toxj§8logical properties of XDE-729 Acid
and XDE-729 Methyl. However, significant technical prg})lems were encountered which
prevented the generation of a stable, respirable, dry-po\@?der aerosol necessary to conduct
guideline-compliant acute inhalation toxicity studiesbb

&
Repeated attempts to generate a stable aerosol ofSXDE-729 Acid with a mass median
aerodynamic diameter (MMAD) of 1 to 4 mic&@ns, using a various aerosol generation systems,
failed due to (1) clogging of the aerosol genetator, cyclones, and aerosol delivery lines; (2) large
particle size (MMAD > 4 microns); and (%p‘ﬁigh variability in chamber aerosol concentration.

2

Repeated attempts to generate a stable@%rosol of XDE-729 methyl witha MMAD of 1to 4
microns, using a various aerosol gerﬁration systems, failed due to (1) clogging or stalling of the
aerosol generator and (2) large pag?é e size (MMAD > 4 microns).
>

Based on the inability to genet:@:% a guideline-compliant respirable dry powder aerosol of either
XDE-729 or XDE-729 methy? dry-powder aerosol (i.e., 1-4 microns MMAD) at any exposure
concentration for 4 hours@c\ute inhalation toxicity studies in rats were not conducted.
G
N
It is noted that both X@-729 Acid and XDE-729 Methyl have low vapour pressures (~10” Pa
and ~10°® Pa respec@?’ely) and therefore there will be no significant vapour production under
normal condition%
>

S
&
< I (2011)
é@
B.6.2.4,5°Skin irritancy (11A 5.2.4)
S
Q
S
O _ XDE-729 Acid
t§> Study = 1A 5.2.4/01 Primary skin irritation study in rabbits
"N Reference | 2009b)
AN Date performed ; September 2009
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Test facility | -
Report reference il study no. 28271, Dow study no. 090508 S\“@
Guideline(s) - OECD 404 S
Deviations from the guideline None @\o’
GLP Yes Y
Test material XDE-729 Acid, Lot #£2978-05-01 TSN030751-0005, 3@5% purity
Study acceptable | Yes <

S

>
&g
METHODS &

S

@
XDE-729 Acid was applied by semi-occlusive application of 0.5 g (moistenéd with water) to a
clipped area of intact skin on the dorsal area of the trunk of each of three young adult male New
Zealand white rabbits. The duration of treatment was 4 hours, after whicfthe dressings were
removed and dosing site was rinsed with a 3% soap solution foIIowed{\lﬁ/ tap water.

O

)
The animals were checked daily for signs of systemic toxicity angoé?ﬁortality. Bodyweights were
recorded at the start and finish of the study. Any skin reactions g;@re assessed according to the
numerical scoring system of OECD test guideline 404, approxXimately 1, 24, 48 and 72 hours
after the removal of the dressings. The study was terminat%q)%ft 72 hours.

"G
RESULTS &
&
No deaths occurred. No systemic signs of toxicity \%&e noted during the study. The body weights
of the rabbits were considered to be within the nognal range of variability.
Q

x

Slight erythema (grade 1) was observed in t a@animals 1 hour after removal of the patch, which
persisted in one rabbit to the 24 hour obser&on. No skin reactions were observed at the 48 and
72 hour observations. The mean irritationscores for the 24, 48 and 72 hours observations are
shown in the following table, demonstr@ing that the criteria for classification as a skin irritant are
not met. Q)‘b

)
Table B.6.2.4-1: Mean skin irritatrig\nkscores at24,48 and 72 h

Y
Score for each aftimal: mean of 24, 48 & 72 h observations ibili

Number tested ?}“ Reversibility Result

Erythema Oedema (Yes/No)
3 NZW rabbits 03,0,0 0,0,0 Yes Not irritating

o

N

CONCLUSION @

The application oﬁ§(DE-729 Acid to the skin did not elicit any significant skin reactions.
Accordingly, thé\&substance is not classified for skin irritancy.

S
g (NN 2009b)
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N
XDE-729 Methyl S:@
Study : 11A 5.2.4/02 Primary skin irritation study in rabbits .@O
Reference | 2011c) (b@\
Date performed = January 2011 Q
Test facility | | NS
Report reference il study no. 31308, Dow study no. 102070 Q>
Guideline(s) | OECD 404 bo
Deviations from the guideline ; None N
GLP | Yes >
Test material | XDE-729 Methyl, Lot #E2837-51 TSN03111%0004, 97.2% purity
Study acceptable | Yes Q®
X
S
&
METHODS @0

N

XDE-729 Methyl was applied by semi-occlusive appligation of 0.5(§9(m0istened with water) to a
clipped area of intact skin on the dorsal area of the trunk of each. gf three young adult male New
Zealand white rabbits. The duration of treatment was 4 hoursg%r which the dressings were
removed and dosing site was rinsed with a 3% soap solutionQ Ilowed by tap water.

L
The animals were checked daily for signs of systemic to>g\@|ty and mortality. Bodyweights were
recorded at the start and finish of the study. Any skin reattions were assessed according to the
numerical scoring system of OECD test guideline 404, approximately 1, 24, 48 and 72 hours
after the removal of the dressings. The study was tgﬁ’ninated at 72 hours.

RESULTS S
<

e}
No deaths occurred. No systemic signs of tg?icity were noted during the study. The body
weights of the rabbits were considered tgaﬁe within the normal range of variability.

S
Slight erythema (grade 1) was observgqﬁ in all three animals 1 hour after removal of the patches.
However, no skin reactions were rved at the 24, 48 and 72 hour observations, indicating that
the criteria for classification as anékin irritant are not met.
>
CONCLUSION &
<

Xe
The application of XDE-229 Methyl to the skin did not elicit any significant skin reactions.
Accordingly, this subs@nce is not classified for skin irritancy.

[

& (201 1c)
<
ol
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B.6.2.5 Eyeirritancy (1A 5.2.5) g
X
&
0
XDE-729 Acid &
Study | I1A 5.2.5/01 Primary eye irritation study in rabbits Q;Q
Reference | (2010b) N
Date performed = September — October 2009 §
Test facility | >
Report reference . il study no. 28270, Dow study no. 090509 {‘\@
Guideline(s) | OECD 405 Q&
Deviations from the guideline | None Q)O)
GLP | Yes Q
Test material XDE-729 Acid, Lot #£2978-05-01 TSh@O?Sl-OOOS, 96.5% purity
Study acceptable @ Yes B
N
<
S
METHODS ;§
S

X

X2
A 0.1 ml aliquot XDE-729 Acid was installed into one eye of QE\h of three young adult male
New Zealand white rabbits. The other eye, which was untreaée , served as a control. Scoring of
eye reactions, according to the numerical system of OECD.fest guideline 405, was conducted at
1, 24, 48 and 72 hours. The animals were checked daily @?signs of systemic toxicity and
mortality. Bodyweights were recorded at the start and [\i‘ﬁish of the study
b\

RESULTS &

@

— S
No deaths occurred. No systemic signs of toxkc\gy were reported.

o
The mean irritation scores for the 24, 48 a@Z h observations are presented in the table below,
showing than XDE-729 Acid elicited onlyvery mild eye reactions. All reactions had resolved by
72 h. Thus, the criteria for classificatio(g%s an eye irritant are not met.

Q
Table B.6.2.5-1: Mean irritation sc@% at24,48and 72 h

Number tested Score for each aniggfl: mean of 24, 48 & 72 h observations Reversibility Result
Cornea (§,D Iris Conjunctiva Yes/no
S Redness Chemosis
3 NZW rabbits 0,0,0 ;’\\0 0,0,0 0.3,0.3,0.7 0,0,0 Yes Not irritating
(go‘()'
CONCLUSION &

O
XDE-729 Acid d@(ﬁot induce significant or irreversible damage to the eye and therefore this
substance is noé&assified for eye irritancy.

IR (2010b)
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Reference

Date performed

Test facility

Report reference
Guideline(s)

Deviations from the guideline
GLP

Test material

Study acceptable

METHODS

36 &
Volume 3, Annex B.6 >
J?
S

XDE-729 Methyl s:&
I1A 5.2.5/02 Primary eye irritation study in rabbit .o)o
I (2011d) &
January 2011 Q

]
| NS
I study no. 31307, Dow study no.102071 Q>
OECD 405 60
None 9
Yes >
XDE-729 Methyl, Lot #E2837-51 TSN03111$30004, 97.2% purity
Yes N
>
&
i
<
<

A 0.1 ml aliquot XDE-729 Methyl was installed into one eye of ea(;]ﬁoof three young adult female
New Zealand white rabbits. The other eye, which was untreated, gé*rved as a control. Scoring of
eye reactions, according to the numerical system of OECD testgaideline 405, was conducted at

1, 24, 48 and 72 hours. The animals were checked daily for si

s of systemic toxicity and

mortality. Bodyweights were recorded at the start and finis@f the study
o

RESULTS

~N
O

>
No deaths occurred. No systemic signs of toxicity gi@re reported.

Q

One hour after instillation, minimal conjunctival-discharge (grade 1) was observed in all three
animals. However, no eye reactions were obgg?ved at the 24, 48 and 72 hour observations,
indicating that the criteria for classification-as a skin irritant are not met.

@
XDE-729 Methyl did not induce si

2

CONCLUSION (§b

ficant or irreversible damage to the eye and therefore this

substance is not classified for eergrritancy.

N4

<
-O
S
&

B.6.2.6  Skin sensitigation (1A 5.2.6)
o

O

&
Q Study
s\(b Reference
(\O Date performed

@ Test facility

Report reference
O Guideline(s)
Deviations from the guideline
GLP

Test material

Study acceptable

I (20110)
XDE-729 Acid
1A 5.2.6/01 Local lymph node assay in CBA/J mice
(2011a)
August 2009

Laboratory study 1D 091092

OECD 429 (2002)

None

Yes

XDE-729 Acid, Lot #E2978-05-01 TSN030751-0005, 96.5% purity
Yes
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METHODS @fo
S\\'
. . o
Female mice of the CBA/J strain, aged 9-12 weeks, were used. 2

In a screening study, 3 daily topical applications (25 pl to dorsal surface of each ear) of d’:"QA), 5%,
10%, 20%, 40%, or 80% XDE-729 Acid in DMSO were given to one animal at each dose level.
Erythema was absent and bodyweights were unaffected in all dose groups. Results g%m this

study were used to select concentrations for the main LLNA. &
>
<

In the LLNA, six female mice/group received 3 daily topical applications (25 ?)to dorsal surface
of each ear) of 5%, 20%, or 80% of XDE-729 Acid. A vehicle and positive gontrol groups were
similarly treated with DMSO or 30% o-hexylcinnamaldehyde (HCA), respectively. Three days
after the third application, all the animals were injected, via the tail veinpwith approximately
250p1 of phosphate buffered saline (PBS) containing 20pCi of a 2.0Cifmmol specific activity *H-
methyl thymidine. Approximately 5 hours later, the animals were d and the draining
auricular lymph nodes were removed from each animal and, togepﬁer with the nodes from the
other animals in the group, were placed in a container of PBS. ,gbsmgle cell suspension of the
auricular lymph nodes from each mouse was prepared by genﬂ% mechanical disaggregation using
a tissue homogenizer. The cells were washed two times anq&/ere suspended in 3 ml of 5%
trichloroacetic acid (TCA) for approximately 18 hours. Téie suspended precipitates were
centrifuged (200 x g for 10 minutes) and the supernatantremoved. The pellet from each mouse
was reconstituted in 1 ml of 5% TCA and subsequently transferred to a scintillation vial
containing 10 ml of Aquasol-2 scintillation cocktallz, wo additional 2 ml aliquots of water were
used to rinse the tubes and the rinses were added t@ the scintillation vials containing the 1 ml of
pellet in TCA and cocktail. The radioactivity nBeach precipitate was measured using a 3-
scintillation counter and reported as disinte ons per minute (dpm) per mouse. The mean
activity of each test group is then divided he mean activity of the vehicle control group to
give a test:control ratio known as the stlnaggtlon index (SI), for each concentration. The criterion
for a positive response is that the SI fo{b € or more concentrations is >3.

During the study any clinical signs aﬁere recorded, the ears were examined for erythema, and

bodyweights were recorded. gf
Q
o
RESULTS &
S

There were no clinical signs of toxicity, adverse effects on bodyweights or evidence of irritation
of the ears. >

e b@/

As shown in Tablez@’6 2.6-1, the Sl values for all XDE-treated groups were <3, indicating a
negative responsg;-For the positive control group, the Sl was 5.4 (i.e. =3), demonstrating the

validity of test éystem
Ny

Table B.6.2¢.0@-1: Group mean disintegrations/min and stimulation indices
QO

&O\\‘Dose group Mean disintegrations/min Si
Oq():bMSO, vehicle control) 1000 1.0

§ XDE-729 Acid 5% 675 0.7

z§§) XDE-729 Acid 20% 690 0.7
9 XDE-729 Acid 80% 1037 11
HCA 30% (positive control) 5370 5.4
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There was a large variation between vehicle control responses reported in this study (mean 01‘6\;\Q
1000 dpm) and in the LLNAs for the Methyl ester (2377 dpm, see study I1A 5.2.6/02) and the
representative product (1954 dpm, see study I11A1 6.11.6/01). These studies were condugge% in
the same laboratory. The vehicles used were DMSO for the Acid and Methyl ester tests.and
Pluronic L92 surfactant for the test on the product. Consideration of the laboratory higf‘orical
control data for LLNAs (7 studies conducted 2008-2011 using DMSO vehicle) indig?tes the
observed variation is normal for this type of study. Control responses ranged frong\@i46 dpm to
the 2377 dpm observed in study 11A 5.2.6/02. Also, published reports show large®variations in
dpm values for DMSO vehicle control groups from independent experiments (z%\z/ai et al, 2010,
Exp Anim, 59, 245-249; Ryan et al 2002, Food Chem Toxicol, 40, 1719-17&’3%). Additionally,
another published study shows dpm variations as high as 4-fold within in.&single experiment
associated with the use of different vehicles (Warbrick et al 1999 Contgg? Dermatitis 41, 325-

329). o
(;D\'\O

CONCLUSION S

S

[
XDE-729 Acid does not show skin sensitising potential in the'_LNA.

- 20113
<

XDEQJLZ% Methyl

Study ocal lymph node assay in CBA/J mice
Reference (2011b)
Date performed
Test facility

Report reference oratory study ID 101177
Guideline(s) »OECD 429 (2010)
Deviations from the guideline§‘ None
GLl®P : Yes
Test matgpial XDE-729 Methyl, Lot #E2837-51 TSN031117-0004, 97.2% purity
Study accggiable Yes
METHODS bfb@
Q
Female mice of the CB%@Ostrain, aged 8-12 weeks, were used.
AN
In a screening study @%aily topical applications (25 pl to dorsal surface of each ear) of 5%, 10%,
25%, 50%, or 75°/q<§€DE-729 Acid in DMSO were given to one animal at each dose level.
Erythema was angnt, and bodyweights and ear thickness were unaffected in all dose groups.
Results from this study were used to select concentrations for the main LLNA.
&
In the LLN,@?ﬁve female mice/group received 3 daily topical applications (25 pl to dorsal
surface of‘€ach ear) of 5%, 25%, or 75% of XDE-729 Acid. A vehicle and positive control
groups.&?ere similarly treated with DMSO or 25% a-hexylcinnamaldehyde (HCA), respectively.
Threezdays after the third application, all the animals were injected, via the tail vein, with
approximately 250ul of phosphate buffered saline (PBS) containing 20uCi of a 2.0Ci/mmol
specific activity *H-methyl thymidine. Approximately 5 hours later, the animals were killed and
-dhe draining auricular lymph nodes were removed from each animal and, together with the nodes
" from the other animals in the group, were placed in a container of PBS. A single cell suspension

5
N
&
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of the auricular lymph nodes from each mouse was prepared by gentle mechanical disaggregati
using a tissue homogenizer. The cells were washed two times and were suspended in 3 ml ofé 0
trichloroacetic acid (TCA) for approximately 18 hours. The suspended precipitates were .o
centrifuged (200 x g for 10 minutes) and the supernatant removed. The pellet from each BUse
was reconstituted in 1 ml of 5% TCA and subsequently transferred to a scintillation viale
containing 10 ml of Aquasol-2 scintillation cocktail. Two additional 2 ml aliquots of @ater were
used to rinse the tubes and the rinses were added to the scintillation vials containing}‘t’he 1 ml of
pellet in TCA and cocktail. The radioactivity in each precipitate was measured u%ﬁ’g a p-
scintillation counter and reported as disintegrations per minute (dpm) per mousgZThe stimulation
index (SI) was calculated using the absolute dpm value for each mouse as theaumerator and the
mean dpm value from the vehicle control mice as the denominator; the meay-S1 was calculated
for each experimental group. The criterion for a positive response is that (gﬁ% Sl for one or more

concentrations is >3. @0
N
The criterion for a positive response is that the SI for one or more q§}o1c:entrations is >3.
$
X2

During the study any clinical signs were recorded, the ears Wer@@xamined for erythema, and
bodyweights were recorded. !\fz‘

QO

N
RESULTS g

9
There were no clinical signs of toxicity, adverse effegg on bodyweights or evidence of irritation
of the ears. ,\Q,‘b
@

As shown in Table B.6.2.6-2, the Sl values foraﬁXDE-treated groups were <3, indicating a
negative response. For the positive control %@p the SI was 3.5 (i.e. >3), demonstrating the
validity of test system. N}

o
2
Table B.6.2.6-2: Group mean disintegribonslmin and stimulation indices
02>
Dose group ~Mean disintegrations/min Si
0 (DMSO, vehicle control) c\)@ 2377 1.0
XDE-729 Methyl 5% Q(D 1996 0.8
XDE-729 Methyl 25% b(}}(b 2091 0.9
XDE-729 Methyl 75% § 3116 1.3
HCA 25% (positive contrgl) 8455 35
N
A(b
CONCLUSION QQ)
% - -, . - - -
XDE-729 Methykdoes not show skin sensitising potential in the LLNA.
S
Q%
3 (N 2011b)
N
«Q
&
$
S
O
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B.6.2.7 Summary of acute toxicity, irritancy and sensitisation studies Q@
R
N
. . . ()
Table B.6.7.2-1 Summary of acute toxicity studies X2
(o)
. Classification F@q{erence
Test Species Result QO
67/548/EEC EC1272/2008 C(study ID)
Acute oral (o) 2010a
XDE-729 Acid fat LDs, >5000 mg/kg - - o’b (090506)
|
Acute oral < 2011a
- - o
XDE-729 Methyl LDs, >5000 mg/kg N (110543)
Acute dermal QQ 2009a
XDE-729 Acid Rt LDso >5000 mg/kg - "O\. (090507)
<
Acute dermal X, 2011b
XDE-729 Methy LDso >5000 mglkg - R (102069)
Acute inhalation XDE- Studies not conducted: not ) (\K -
729 Acid technically possible to 19 2011
Acute inhalation XDE- - generate respirable test é\,\ - (091096)
729 Methyl atmosphere ,,Q\
Skin irritation Nedative ) & ) 2009b
XDE-729 Acid rabit g & (090508)
QO
Skin irritation Nedative \,‘§ ) 2011c¢
XDE-729 Methyl 9 g9 (102070)
.. N7
Eye irritation . Q 2010b
XDE-729 Acid —_— Negative > (090509)
Eye irritation Negative ,\@0 i i 2011d
XDE-729 Methy 9 @ (102071)
Skin sensitisation Neaati 6\,\ I
XDE-729 Acid Mouse cgative R - . 2011a (091092)
Skin sensitisation (LLNA) Negative O\\;\V ) i I
XDE-729 Methyl g N 2011b (101177)

O
The acute toxicity, irritancy and sking@%sitisation potential of XDE-729 Acid and XDE-729
Methyl have been investigated in standard GLP and OECD guideline compliant studies. These
studies showed that both XDE-728"Acid and XDE-729 Methyl are of low acute oral and dermal
toxicity, with LDs values abovethose required for classification, and that neither is irritating to
the skin and eye or show skin:sensitising potential. Acute inhalation studies were not conducted
because it is not technically-possible to generate respirable test atmospheres; furthermore, human
inhalation exposure is lﬁﬁely as both XDE-729 Acid and XDE-729 Methyl are classed as very

slightly volatile (see B.21.5).
Qq%
&
>
&
&
2
&
«Q
X
&
S
¢
¥
&
O.
N
Q_
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B.6.3 Short-term toxicity studies (11A 5.3) §
Y
The short-term toxicity of XDE-729 Acid has been investigated in 28 and 90 day oral feedi.qgO
studies in rats, mice and dogs, and in a 1-year feeding study in dogs. Additionally, the toggl%'ty of
XDE-729 Methyl has been investigated in 28 and 90 day oral feeding studies in rats. Also, a 28
day repeated dose dermal exposure study in rats for XDE-729 Acid has been conducted.

bo
&
B.6.3.1 Oral short-term toxicity in the rat (I11A 5.3.1, 5.3.2) 0«)‘0
Q@
&
XDE-729 Acid <
Study | I1A 5.3.1/01 28-day dietary toxicity s@y in F344/DuCrl rats
Reference (2009)
Date performed = August — September 2008 .0

- s

Report reference | Laboratory study 1D 0811]@
Guideline(s) | OECD 407 (1995) &

Deviations from the guideline . None Q&
GLP | Yes 4§
Test material | XDE-729 Acid, Lo@@E2350—93 TSN030751-0002, 99.00% purity
Study acceptable = Yes -9
&
METHODS @‘7?

@
F334/DuCrl rats, about 7 weeks old at the startcgﬁD treatment, were randomly assigned to the test
groups as shown in the table below. bQ

N

N
Table B.6.3.1-1: Study design <
b
N . Number of animals
Test group Target dose level of XDE-729 Acid (mg/kg/day)
(.% Males Females
1 c\)@ 0 5 5
2 Q‘D 10 5 5
3 O 50 5 5
b(b
4 250 5 5
&
5 S 1000/500* 5 5

On study day 11, the dose Ie{é‘ffor group 5 males was reduced from 1000 mg/kg/day to 500 mg/kg/day following
observation of marked red@l.&ions in bodyweight gain and food consumption for this group.

The test and contréd%liets were prepared using Lab Diet Certified Rodent Diet #5002. The
stability of the 'gg@‘t\substance in the diet for the period of use was established prior to study
commencement: The achieved concentrations of XDE-729 Acid in analysed samples of test diet
used on the study were within 13% of the nominal, demonstrating satisfactory preparation of the
dietary fogga lations.

Q

Q

General clinical observations were recorded at least once daily and a more detailed clinical

exa@?nation was conducted weekly. Bodyweights and food consumption were measured at least

\glgfkly. Ophthalmoscopy examinations were conducted before dosing commenced and at the end
he study.
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Toxicokinetic investigations were conducted at part of this study. On day 23, blood samples w@
taken from the jugular vein of all animals (non-fasted) at 06.00, 09.00 and 17.00 hours, for 6\\
determination of plasma XDE-729 Acid levels. Additional blood samples were taken at study
termination, after fasting, for determination of plasma XDE-729 Acid levels. On day 26, 24 hour
urine samples were collected from all animals for determination of XDE-729 Acid levelg.
Additionally, selected urine samples were analysed by LC/MC analysis for tentative Q\
identification of XDE-729 metabolites. @bo

X
At the end of the study, and after an overnight fast, blood samples were taken f dr% the
retroorbital venous plexus and a standard range of haematology and clinical chemistry
parameters were measured. Additionally, towards the end of the study, ovepgight urine samples
were collected and a standard range of urinalyses parameters were assess(e}ﬂ‘.

N
A necropsy was conducted on all animals the end of the 4 week treatra§1t period. The weights of
major organs were recorded. Macroscopic changes were recorded. %Ostandard range of organs
and tissues were removed and fixed. The liver, kidneys, spleen ang-bone marrow (sternum) and
- -y - N -
macroscopic abnormalities from all animals, and other organs fgam only the control and high
dose animals, were subjected to microscopic (light) examina{t\i@'n.

.Q
N
RESULTS NG
o
9
Received doses were calculated in terms of mg XDE6ﬁ9 Acid/kg body weight. Mean values are
shown below: 2
S
Table B.6.3.1-2 Mean dose received (mglkgldaygQ
Target dose level of XDE-729 Acid . > 50 250 500/1000
(mg/kg/day) A
Males 105 52.7 270 734
Females ,Sb 10 50.3 250 982
U

@
There were no treatment related de@iﬂs. The only treatment related clinical sign was thin
appearance of one male at 500/1@60 mg/kg/day, which reflected the lower bodyweight of this
animal. ,@Q
D

There was a reduction in bgdyweight gain and food consumption at the highest dose level tested
in both sexes, as shown in-Tables 6.3.1-3 and 6.3.1-4. For males, bodyweights and food
consumption at 1000 @ kg/day were markedly reduced up to day 11. After day 11, when the
target dose level for_rfiales was reduced to 500 mg/kg/day, food consumption was similar to
controls although Bodyweights remained lower. For females, bodyweights and food
consumption werg less than controls throughout the study, although the effect was less severe

'S
that for males av'1000 mg/kg/day.
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Table B.6.3.1-3 Group mean bodyweights, selected values (Q) {Q\%
Target dose level of XDE-729 Acid (mg/kg/day) é\
Day Males Females o}%
0 10 50 250 500/1000 0 10 50 250 ’:QU 1000
144 144 143 146 144 109 109 109 10%& 107
171 173 170 176 144* 122 124 123 @ 117*
15 199 203 201 204 161* 136 138 138 \Q')QSS 127*
22 223 226 227 231 190* 147 152 149 <§\ 144 141*
29 229 233 229 242 206 151 156 1550’0) 147 142
Galif‘zgiys 85 89 87 9 62 42 47 éﬁo 41 35
* significantly different from control, p<0.05  ®bodyweight gain was not subjected to statisticag}nalyses
N
. . S
Table B.6.3.1-4 Group mean food consumption (g/animal/day) @\\
Target dose level of XDE-729 Acid Q@\/'kg/day)
Day Males Qg’ . Females
0 10 50 250 500/1000 L 10 50 250 1000
1-3 14.6 14.6 14.3 148 11.3 \(Q\:.G 115 11.8 11.6 10.0*
3-5 15.7 155 154 15.7 9.9 .\:0011.9 121 12.0 12.0 10.5*
5-8 14.9 15.3 14.6 14.8 9.7 -&| 117 11.9 11.8 117 11.3
8-15 153 15.9 155 15.7 8.2% 124 121 12.6 12.2 11.4*
15-22 16.2 16.7 16.3 16.7 %{8 12.6 12.9 12.8 12.7 122
22-29 15.9 15.6 15.0 17.2 ;\;?4.4 111 11.2 11.2 10.9 104

* significantly different from control, p<0.05 N
2 food consumption for days 8-11 ° food consumption fors@ys 11-15

<

>
There were no treatment-related ophthwoscopy findings.
>

Several differences, possibly treatmé)t-related, were observed in some haematology parameters
for high dose males and females,,g\ﬁshown in Table B.6.3.1-5. Males at 1000/500 mg/kg/day had
a lower red blood cell (RBC) cg‘&nt and higher mean corpuscular volume (MCV), reticulocyte
count and platelet count, in parison with controls, although the differences were not
statistically significant. ThO BC alterations were associated with a very slight splenic
extramedullary haematopgiesis (see Table B6.3.1-9), and may represent a mild regenerative
anemia. One female at $8000 mg/kg/day showed a number of haematological differences that may
represent a treatment #elated effect. This female had lower RBC, haemoglobin and haematocrit
values, and higher/MCV, MCH, and reticulocyte and platelet counts than control females; the
female also had several possibly related microscopic pathology findings, namely a slight increase
in splenic erythrecytic extramedullary haematopoiesis, very slight erythrocytic extramedullary
haematopoiegk in the liver and very slight erythroid hyperplasia of the bone marrow.

Q
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Table B.6.3.1-5 Selected group mean haematology findings \Q\%
Target dose level of XDE-729 Acid (mg/kg/day) é\\
Parameter Males Females A'o)@

0 10 50 250 500/1000 0 10 50 2596 1000
RBC (106/;1L) 9.17 9.03 8.93 9.14 8.77 8.69 8.45 8.49 wﬁj 8.22
MCV (fL)? 54.6 54.4 54.9 54.7 56.1 56.5 57.1 56.7 | 0%6.3 58.4
Reticulocytes (10%L) 175.6 169.8 211.4 185.4 233.9 170.6 183.7 146.],@D 116.2 163.1
Platelets (10%/ uL) 780 818 837 831 938 945 943 8Q§ 794 943
®parameter not subjected to statistical analyses @0)

~Q

Selected clinical chemistry parameters are presented in Table B.6.3.1-6. M—ﬁes at 1000/500
mg/kg/day had significantly higher alkaline phosphatase activity and higher chloride levels than
controls. The toxicological significance of these marginal changes is uricertain. Females at 1000
mg/kg/day had a significantly higher urea nitrogen levels; this was n\o‘t\accompanied by elevated
creatinine levels, and is therefore unlikely to represent kidney tox(jogﬁy.

N
Table B.6.3.1-6 Selected group mean clinical chemistry paramg@or)s

Target dose level of XD 29 Acid (mg/kg/day)
Parameter Males \(B\ Females
0 10 50 250 500/1@’0 0 10 50 250 1000
Alkaline phos. (U/L) 145 145 151 158 Te2* 136 128 125 128 130
Chloride (mmol/l) 97 97 99 98 Q)Q? 99* 99 99 100 99 100
Urea nitrogen (mg/dl) 15 14 15 16 “Qk 16 14 15 15 14 17*
* significantly different from control, p<0.05 {S‘)\'Y

Treatment-related changes in some urinalyssbparameters were present in the high dose group in
both sexes, as shown in Table B.6.3.1-7. g%ne volume was higher and specific gravity was lower
than controls; the differences were statistically significant only for males. Possibly these findings
are related to the microscopic changes®bserved in the kidney in high dose males and females.
Also, all high dose females had cloggly urine. On centrifugation, the urine was clear and
crystalline phosphates (not amorp(@%us or triple phosphate crystals) were noted in the pooled
urine sediment. @Q

X

@
Table B.6.3.1-7 Selected gr@% mean urinalysis parameters
o)

Q@ Target dose level of XDE-729 Acid (mg/kg/day)
Parameter A‘Z}V Males Females
C )Q)O 10 50 250 500/1000 0 10 50 250 1000
Volume (ml) v 25 3.1 25 3.3 4.6* 3.2 2.9 25 25 4.5
Specific gravity \’DQ 1.085 1.079 1.087 1.076 1.057* 1.063 1068 1.072 1.074 1.049
Appearance- clou@o 0r5 or5 or5 or5 or5 0/5 0/5 0/5 0/5 5/5
i IR I I R B I I I R .

s1gn1ﬁz\@}ly different from control, p<0.05
The ann weight analysis revealed, at the highest dose level, significantly higher relative kidney
weights in males and significantly higher relative brain weights in males and females (see Table
B$6.3.1-8). The increased relative kidney weight may be a result of the microscopic kidney
{&hanges (Table B.6.3.1-9), but the increased brain weight can be attributed to the lower terminal
.~ bodyweights of the high dose group.

K
S
&
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Table B.6.3.1-8 Selected group mean absolute and bodyweight related organ weights (s)\\
Target dose level of XDE-729 Acid (mg/kg/day) o)\@
Parameter Males Females ~Q(0
0 10 50 250 500/1000 0 10 50 @6) 1000
Terminal bodywt. (g) 207 213 208 218 186 136 141 141 | 5133 127
Kidney (g) 1.55 157 1.50 1.67 1.47 1.10 1.09 1.11\@ 1.10 1.06
Kidney (% of bodywt.) | 0.75 0.74 0.72 0.77 0.80* 0.80 0.78 0.7@? 0.83 0.83
Brain (g) 1.84 1.84 1.85 1.85 1.83 1.72 1.73 1 1.70 1.69
Brain (% of bodywt.) 0.89 0.86 0.89 0.85 1.00* 1.26 1.23 ,;Ql.23 127 1.32*
* significantly different from control, p<0.05 N
&
N
N

There were no treatment related macroscopic necropsy findings. %‘QQ

<

Treatment-related microscopic pathology findings, seen only at 35% high dose level, are
summarised in Table B.6.3.1-9. The primary target organ Wasqgfe kidneys. The changes observed
were multifocal tubular degenerative changes, multifocal hygpertrophy of the lining epithelial
cells of the collecting ducts and multifocal vacuolization(\)ggli epithelium lining the collecting
ducts located in the distal third of the papilla. The tubulaf’degenerative changes were
characterized by variable combinations of tubular bascgo\mlia with slightly enlarged nuclei,
nuclear crowding and thickened tubular basement mgmbrane, small numbers of mononuclear cell
infiltrates around the degenerated tubules, presen%e‘zbf small amounts of pyknotic debris within
the affected epithelium in some cases and tubulafdilatation with or without cellular debris in the
lumens. Dilated tubules were located in the costex and/or the medulla. In some animals, tubular
dilatation in the medulla was accompanied @very slight peritubular fibrosis and inflammation.
Glomerular changes were occasionally present in the areas of tubular degeneration and consisted
of thickened Bowman’s capsule. In gen@;?l, hypertrophy of the epithelium was noted in the
collecting ducts located at the base andswithin the renal papilla (inner medulla), and in some
cases the collecting ducts located witfiin the inner stripe of the outer zone of the medulla were
also affected. In addition, coIIectieﬁ’ducts located within the distal third of the papilla of high-
dose males and females had epitifélial cell vacuolization with swelling. Small numbers of
exfoliated cells were present \cgﬁhin the lumens of the distal collecting ducts in some cases.
Furthermore, in some animals, there was slight expansion of the renal papillary interstitium with
oedema. However, there were no indications of renal papillary necrosis in these animals.

In the spleen of most higﬁ’dose males, there was a very slight or slight, treatment-related increase
in extramedullary er %cytic haematopoiesis. The increased erythrocytic haematopoiesis was
associated with decreased RBC count and increased MCV and reticulocytosis in the high dose
males. Increased hgne marrow erythroid haematopoiesis was noted in one high dose female; this
female also hasééﬁght changes in a number of haematology parameters (as discussed above).
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Table B.6.3.1-9 Selected microscopic pathology findings \Q\%
kN
Target dose level of XDE-729 Acid (mg/kg/day) é\
Finding Males Females ‘A'o)\@
0 10 50 250 500/ 0 10 50 1 1000
1000 K

No. of animals examined 5 5 5 5 5 5 5 5 :\\' 5 5
Kidney bo
Degeneration, tubule multifocal: v slight 0 0 0 0 2 1 0 0

slight 0 0 0 0 3 0 0 :%Z’o 0 0
Hypertrophy, epithelium, collecting duct, Q
multifocal v slight 0 0 0 0 0 0 g,;o 0 0 2

slight 0 0 0 0 5 0o .50 0 0 3
Vacuolisation, collecting ducts, papilla §0

uolisation, g ducts, paptita, 0 0 0 0 1 o0& o0 0 0 4

mulifocal: v slight o

slight 0 0 0 0 0 \_@ 0 0 0 1

T

Spleen &
Extramedullary haematopoiesis, O)\
increased, multifocal v slight 1 1 1 1 ég) 2 2 0 0 0

slight 0 0 0 0o | £1 0 1 2 0 1
Bone marrow \(E”

. 9
Haematopoiesis — Increased, @
erythroid cell 0 0 0 |-L0 0 0 0 0 0 1
v slight jis]
@

The quantitative toxicokinetic findings are presg@?ed in Tables B.6.3.1-10 and B.6.3.1-11.
Systemic absorption of XDE-729 Acid was apgtoximately proportional to dose, based on the
calculated AUC,4p, values, although the exte\@ of absorption appeared to be slightly lower at the
higher dose levels. Systemically absorbedXDE-729 Acid was rapidly eliminated from plasma,
demonstrated by the absence (or very IO@?IeveIS) of XDE-729 Acid in the plasma at study
termination, 16 h after the removal of the test diets. Urinary elimination was approximately
proportional to dose, with males elimdihating 53-63% and females eliminating 48-69% of the
daily dose XDE-729 Acid in a 243}%eriod. The LC/MC analysis of the urine identified the
presence of parent XDE-729 andﬁzfour metabolites (glucuronide conjugate of O-demethyl XDE-
729, sulphate conjugate of O-%‘@methyl XDE-729, O-demethyl XDE-729, and acyl-glucuronide
conjugate of parent XDE-7 9 This metabolic profile was comparable to that observed following
oral gavage administrationSof XDE-729 Acid and Na salt in the toxicokinetic studies (1A
5.1.1/01, Saghir et al 2038; 11A 5.1.2/01, Hansen et al 2010). Overall, these data show that
significant amounts 05}&DE-729 Acid are systemically absorbed following dietary administration
and that eliminatio&gjs rapid, with the urine being a significant route of elimination.
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Table B.6.3.1-10 Mean plasma XDE-729 Acid concentration and toxicokinetic parameters \Q\%
kN
Target dose level of XDE-729 Acid (mg/kg/day) é\
Parameter Males Females ng\@
500/ y
0 10 50 | 250 | jo00 | O 10 50 ’\%’% 1000
Plasma conc. Day 23 06.00 h (ug/g) - 1.65 | 6.86 | 29.98 | 63.92 - 1.26 | 6.05 <:%2.86 103.8
Day 23 09.00 h (ug/g) - 1.07 | 436 | 2438 | 4756 | - 1.18 3.28O 16.27 | 72.82
Day 23 17.00 h (ug/g) - 0.76 | 258 | 11.96 | 36.57 - 0.71 2§0 6.45 | 44.48
At termination  (ug/g) ; NQ | NQ | NQ | 046 | - NQ J&Q | 073 | 078
AUC 4, (ug h/ml) - 27.14 | 108.0 | 499.5 | 1157 - 23.%@ 188.29 420.1 | 1698
ty, (h) - ND | ND | ND | ND - rn\fp ND | ND | ND
ND = not determined because plasma concentration was below the limit of detection in all/most %l?nals after 16 h fasting
NQ = below limit of quantification (~0.4 pg/g) N
Q@
&
. L . S
Table B.6.3.1-11 Mean amount of XDE-729 Acid eliminated in urmo\@m 24 h, on study day 26
Target dose level of XDE-Q—? Acid (mg/kg/day)
Parameter Males ({S Females
0 10 50 250 500/10@}‘ 0 10 50 250 1000
- O
Actual intake of XDE- .
729 Acid (ug/rat/day) 0 2430 11930 | 67788 l}\i\ﬁz 0 1478 7126 | 33946 | 130479
Amount of XDE-729 O
Acid in 24 h urine (pg/rat) - 1326 6874 | 35794 @%9275 - 1002 4910 18237 62304
Amount of XDE-729 3
Acid in 24 h urine as % of - 54.6 56.6 52@*' 63.0 - 67.9 68.9 53.7 475
daily intake >\Q
NQ = below limit of quantification (1.18 pg/g urine) 0\3\'
2
CONCLUSION >
&

Dietary administration of XDE-729 &cid for 28 days to the rat at target dose levels of 500/1000

mg/kg/day for males and 1000 mg#kg/day for females caused adverse effects in the kidney

(tubular degenerative changes, hypertrophy and vacuolation of the collecting duct epithelium),

spleen (extramedullary haemag@poiesis), blood (mild regenerative anemia only in males),

accompanied by reduced bQo?/weight gain and food consumption and minor clinical chemistry
and urinalysis changes. TeXicokinetic investigations showed that significant amounts of XDE-

729 Acid are systemically absorbed following dietary administration and that elimination is
rapid, with the urine @?ng a significant route of elimination. The study NOAEL is 250

mg/kg/day. QS)
&

(2009)
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XDE-729 Methyl s§
Study | 1A 5.3.1/02 28-day dietary toxicity study in F344/DuCrl rat%o
Reference | |G (2011) @
Date performed = January — March 2011 Q
Test facility
<
Report reference . Laboratory study ID 111005 bo
Guideline(s) = OECD 407 (2008) @
Deviations from the guideline | None (§
GLP | Yes 03
Test material | XDE-729 Methyl, Lot #E2837-51 TSN03@7-0004, 99.1% purity
Study acceptable | Yes S
(’O\Q
METHODS N
Q@
F334/DuCrl rats, about 7 weeks old at the start of treatment, were rg@domly assigned to the test
groups as shown in the table below. S
S
4]
Table B.6.3.1-12: Study design &
~
Test erou Target dose level of XDE-729 Methy ;'b\\c Number of animals
group (mg/kg/day) (AC} Males Females
—
1 0 L 5 5
2 10 o 5 5
®‘b
3 52 < 5 5
4 261 \*'QQ) 5 5
5 782 O 5 5

N
O.
S
&

R
The test and control diets were prepared ugﬁ?g Lab Diet Certified Rodent Diet #5002. The
stability of the test substance in the dietg‘ﬁr the period of use was established prior to study
commencement. The achieved concentfations of XDE-729 Methyl in analysed samples of test
diet used on the study were within 8% of the nominal, demonstrating satisfactory preparation of

the dietary formulations. c\)@

>
Q
General clinical observations were recorded at least once daily and a more detailed clinical
examination was conducted weekly. Bodyweights and food consumption were measured at least
weekly. Ophthalmoscopy:€xaminations were conducted before dosing commenced and at the end

3
of the study. 4

AN
o
Toxicokinetic inves@f;)ations were conducted at part of this study. On one day during the last
week of the study{fﬁlood samples were taken from the jugular vein of all animals (non-fasted) at
06.00, 09.00 and@7.00 hours, for determination of plasma XDE-729 Methyl and XDE-729 Acid.
Additional bIQ&i samples were taken at study termination, after fasting, for determination of
plasma XDE§729 (Methyl and Acid) levels. Towards the end of the study, 24 hour urine samples
were collgé?ed from all animals for determination of XDE-729 (Methyl and Acid).

o

At theeend of the study, and after an overnight fast, blood samples were taken from the
retr@orbital venous plexus and a standard range of haematology and clinical chemistry
pafameters were measured. Additionally, towards the end of the study, overnight urine samples

éi;?ere collected and a standard range of urinalyses parameters were assessed.

N
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A necropsy was conducted on all animals the end of the 4 week treatment period. The weights
major organs were recorded. Macroscopic changes were recorded. A standard range of organg‘
and tissues were removed and fixed. The liver, kidneys, spleen, bone marrow, cervix, salivagy
gland, thyroids, thymus, uterus, vagina and macroscopic abnormalities from all animals,g;?ﬁ
other organs from only the control and high dose animals, were subjected to microscogig.) light)
examination. Also, peripheral blood smears from control and high dose animals WereO@’Xamined.

>
RESULTS {\@
K(b
Received doses were calculated in terms of mg XDE-729 Methyl/kg body W%Q%t. Mean values
are shown below: 3
<
X
Table B.6.3.1-13 Mean dose received (mg/kg/day) &0@
Target dose level of XDE-729 Methyl Q,
(mg/kg/day) 10 52 (§ 261 782
Males 108 556 | \(o\v 296 822
Females 10.7 555 P 217 825
~X

There were no treatment related deaths or clinical signs ofq;@?icity.

9
There were no treatment-related effects on bodyweights-and food consumption among males (see
Tables B.6.3.1-14 and B.6.3.1-15). However, amog%’females, bodyweight gain at 261 and 782
mg/kg/day was reduced, by 11% and 17%, respectiwely, over the study period. These treatment-
related effects on bodyweight correlated with a slight reduction in food consumption at 261
mg/kg/day and a significant reduction in food g@nsumption at 782 mg/kg/day.

e}
Table B.6.3.1-14 Group mean bodyweights§elected values (Q)
O

Targetg%ge level of XDE-729 Methyl (mg/kg/day)
Day Males (§ Females
0 10 52 n:%’ 261 782 0 10 52 261 782
145 137 1395)G 142 140 93 93 92 93 92
160 154 152(0 160 155 106 104 103 104 99
8 174 170 b& 2 174 170 113 111 111 111 107
15 200 196 |~ 197 200 194 129 126 126 124 120
22 223 224 Q’)x\o 222 227 217 142 141 139 138 132
29 234 2# 235 241 229 150 149 146 144 139
- X
Ga'ln_gays s | fr 17.4 173 14.7 125 113 111 10.9 7.3
V"
Gal'[‘zgﬁ‘ys 88.9 & 100 95.8 98.8 88.7 57.0 55.8 53.8 50.7 47.2
*bodyweight gai@?f/as not subjected to statistical analyses
o
Q
2
N
«Q
X
&
S
S
%b
N
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Table B.6.3.1-15 Group mean food consumption (g/animal/day) ,zo\%
Target dose level of XDE-729 Methyl (mg/kg/day) (S)\
Day Males Females o)@
0 10 52 261 782 0 10 52 261 h‘QU 782

1-4 141 13.8 14.3 14.3 13.1 114 10.8 10.7 10.%{0 9.1*

4-8 151 145 14.9 14.6 145 115 111 11.3 ]@ 9.5*
8-15 15.9 155 16.4 15.8 15.1 11.7 115 115 \Q‘)QI 10.3*
15-22 15.6 15.8 15.6 15.6 14.8 11.9 115 111 <§\ 11.0 9.8*
22-29 15.0 155 154 16.0 14.9 10.7 10.8 10.%,0) 10.3 10.0

* significantly different from control, p<0.05 6;0
There were no treatment-related ophthalmoscopy findings. c}Q

N

N
At the highest dose level, a slightly lower haemoglobin concentratiogfand haematocrit (both
genders) and red blood cell count (RBC) (males only) was observ&ﬁsee Table B.6.3.1-16).
Although the values were within the laboratory historical controgoanges, these differences were
regarded as treatment related because the microscopic pathol@g' examination revealed very
slight erythoid cell hyperplasia of the bone marrow and an increased incidence of very slight
extramedullary haematopoiesis of erythroid cells in the sp}ggn. These findings are consistent with
those of the XDE-728 Acid 28-day study in rats. \(oc}
Table B.6.3.1-16 Selected group mean haematology Egs\{d\ings

Target dose !v;‘%l of XDE-729 Methyl (mg/kg/day)
Parameter Males ,LQ Females
0 10 52 | 261 782 0 10 52 261 782

RBC (10%uL) 913 | 913 | 945 [S930 | 889 | 873 | 849 | 856 | 877 | 860

Historical control 8.14 - 957 8.09 - 9.15
Haemoglobin conc. (g/dl) | 167 | 165 | 169 | 167 [ 159 | 165 | 162 | 162 | 164 | 160

Historical control 148" 17.0 143 16.7
Haematocrit (%) 500 | 499 07510 | 500 | 472 | 485 | 484 | 480 | 485 | 474

Historical control 06’43.5 -56.2 42.1-53.3

* significantly different from control, pg\@g()‘g
Historical control data obtained from f'SZE 28-day dietary studies conducted in this laboratory in 2009 and 2010.

Q
Selected clinical chemis&@oﬁndings are presented in Table B.6.3.1-17. Males and females at 261
and 782 mg/kg/day h%&lgnificamly higher cholesterol concentrations, which were considered to
be treatment-relate ean ASAT activities for males and females at 782 mg/kg/day were greater
than controls, althaugh statistical significance was not achieved; nevertheless, these differences
were considered 40 be treatment-related because two individual males and two individual females
at this dose level had much higher values than any of control animals. The higher cholesterol and
AST activitiei;\\ may be indicative of liver toxicity. Males and females at 782 mg/kg/day had
significantb,'Qlower ALP activities; for males this may be treatment related because the value was
lower thgﬁ\\the historical control range, but for the females this was considered to be unrelated to
treatment because the value was within the historical control range. Males at 782 mg/kg/day and
females at 261 and 782 mg/kg/day had lower triglyceride concentrations, though statistical
sigiificant was not achieved; for males this may be related to treatment because the value was
Igwer than the historical control range, but for females these differences were considered unlikely

*'\\‘?o be treatment-related because of the lack of a dose-response relationship and because the values
“S" were near the historical control range. The lower ALP activities and triglyceride concentrations
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Historical control data obtained from five 28-day dietary stud{@ conducted in the testing laboratory in 2009 and 2010.

There were no treatment-related dlfferencegsm the urinalysis parameters.
S

The organ weight analysis revealed a n&nber of statistically significant differences (see Table
B.6.3.1-18). Relative liver weight W@ S|gn|f|cantly increased in both males and females at 52,
261 and 782 mg/kg/day, in compar, i$8n with controls. The higher liver weights were consistent
with the observation of hepatocyg’\%ypertrophy in the microscopic pathology examination among
males at 52, 261 and 782 mg/k@?%lay and females at the two highest doses levels only (see Table
B.6.3.1-19). Absolute and r@ive thyroid weight was significantly increased in males at the top
two dose levels, which corgesponded with the presence of slight follicular cell hypertrophy in
these groups. Thyroid weight increases also occurred in among females, at 52, 261 and 782
mg/kg/day, but in the a@?ence of a dose-related response and the observation of hypertrophy in

: : AV : :
the microscopic exanwnation these differences were considered not to be treatment-related.
Thymus weights were lower in males and females at the highest dose level which, being
consistent with tl:ﬁobservatlon of lymphoid tissue atrophy in the microscopic examination, were
considered to b@ a treatment-related effect. The observation of significantly higher kidney
weights (onl ‘When adjusted for bodyweight) in males and females at the highest dose group was
consideredanlikely to be treatment-related as there were no correlating microscopic pathology
findings.§
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were considered to have no toxicological significance. Males and females at 261 and 782 g
mg/kg/day had significantly higher total protein and albumin concentrations, which were 5\\
interpreted to be unrelated to treatment because the total protein values were within the histosical
control ranges, and the albumin values lacked a clear dose-response relationship. Qfg’
Table B.6.3.1-17 Selected group mean clinical chemistry findings Q\‘S{Z)
Target dose level of XDE-729 Methyl (mg/kg/day) bU
Parameter Males Fema}l;é’g)
0 10 52 261 782 0 10 58 | 261 782
Alkaline phosph. (u/L) 162 154 156 157 130* 143 136 ﬁsa 128 122*
Historical control 145 - 170 _c120- 144
ASAT (ulL) 91 83 85 89 113 89 865’ | 80 87 110
Historical control 87-103 ,\(\\ 80 - 108
Total protein (g/dl) 7.0 6.9 7.1 7.3* 7.6% 6.4 é\'VG.A 6.4 6.7* 6.6*
Historical control 6.8-79 &V 6.2-6.9
Albumin (g/dl) 46 | 46 | a8 | asr | sor | @8 | 45 | a5 | arr | a7
Historical control 40-46 . § 38-41
Cholesterol (mg/dl) 52 51 58 78" 112*5’2’" 76 82 95 148" | 139*
Historical control 51-71 N 7497
Triglycerides (mg/dI) 81 77 82 72 |53 40 34 37 31 31
Historical control 70 - 137 0:\0 33-47
* significantly different from control, p<0.05 ‘Q
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Table B.6.3.1-18 Selected group mean absolute and bodyweight related organ weights \Q\%
Target dose level of XDE-729 Methyl (mg/kg/day) (S)\\
Parameter Males Females o)@
0 10 52 261 782 0 10 52 26,1;0‘ 782
Final bodyweight (g) 211 211 209 216 205 135 133 130 1@5’ 124
Liver () 6.320 | 6.671 | 6735 | 7.879% | 8.926% | 4.116 | 4127 | 4.273 | @e6a* | 4.849*
Historical control 6.435 - 6.888 3.793 - 4,@3
Liver (% bodyweight) 2984 | 3148 | 3200+ | 3653~ | 4348* | 3047 | 3.099 | 3277% | 3618+ | 3.018*
Historical control 3.106 - 3.492 2.84&)-0%.120
Thymus (g) 0329 | 0319 | 0307 | 0312 | 0.274* | 0350 | 0.334 |<0.354 | 0302 | 0278
Historical control 0.282 - 0.314 5278 0.306
Thymus (% bodyweight) | 0156 | 0.151 | 0148 | 0145 | 0133* | 0.250 | 0252 | 0271 | 0234 | 0204
Historical control 0.130 - 0.168 o 0203-0.235
Thyroid (g) 0.0102 | 00104 | 0.0107 | .0118* | .0132* | 0.0071 §50.0075 | .0079* | .0086* | 0.0078
Historical control - & -

AN
Thyroid (% bodyweight) | 0.0048 | 0.0049 | 0.0051 | .0055* | .0064* | 0,853 | 0.0056 | .0061* | .0066* | .0063*

Historical control

-
Kidneys (% bodyweight) | 0740 | 0.734 | 0752 | 0762 | 0801+ 0843 | 0.831 | 0841 | 0872 | 0.869

Historical control 0.723 - 0.790 S 0.770 - 0.825
* significantly different from control, p<0.05 L
Historical control data obtained from five 28-day dietary studies cond(b ed in the testing laboratory in 2009 and 2010.
@

<
There were no treatment-related macroscopic negfopsy findings. The microscopic pathology
examination, summarised in Table B.6.3.1-19,ddentified the liver and kidneys as primary

targets. Hepatocyte hypertrophy was reportedin males at 52, 261 and 782 mg/kg/day and females

at the two highest doses levels. The severity(very slight to slight) increased with the dose in both

sexes and the distribution of the hypertrofhy expanded from centrilobular/midzonal in males at
52 or 261 mg/kg/day to panlobular in pjales at 782 mg/kg/day. Other treatment-related changes

in liver consisted of very slightly ingeased numbers of mitotic figures (hepatocytes in mitosis) in

males at 52, 261 and 782 mg/kg/da¥ and females at 782 mg/kg/day, and slight hepatocellular
vacuolisation (consistent with fatty change) in males given 52, 261 and 782 mg/kg/day. In the
kidneys, slight multifocal hypettrophy of collecting duct epithelial cells was present in two males
at 782 mg/kg/day. The hypeﬂ%phy was present in a few principal and intercalated epithelial cells
of collecting ducts at the g'&p%f the renal papilla in both affected males; the hypertrophic cells had
increased cytoplasmic v\gmme and enlarged nuclei.

o
Other treatment—rel@?d microscopic effects were diffuse hypertrophy of thyroid gland follicular
cells in males at 58/261 and 782 mg/kg/day. Also, there was a slight diffuse acinar cell
hypertrophy of J\I'Ygsubmandibular salivary gland and very slight lymphoid atrophy of the thymus
in males and t@%ales at 782 mg/kg/day, possibly secondary stress-related changes.

o
Males an ée%nales at 782 mg/kg/day had treatment-related very slight hyperplasia of erythroid
cells in @% bone marrow, and a treatment-related increase in the incidence of very slight
erythrgih cell extramedullary haematopoiesis in the spleen. These changes may be reflective of a
regeérative response to the reduced red blood cell counts, haemoglobin concentrations and
hagmatocrit seen in these groups. However, reticulocyte counts were not significantly increased,
and there was no evidence of polychromasia in the peripheral blood smears of high dose males

&(\\?md females.
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Some females at 782 mg/kg/day had decreased size of the cervix, uterus and vagina. These g
changes are of uncertain toxicological significance; possibly these are secondary to reduced 5\\
bodyweight gain and food consumption. 2
~Q(D
Table B.6.3.1-19 Selected microscopic pathology findings \%{ZJ
Target dose level of XDE-729 Methyl (mg/kg/daxf
Finding Males Fe@%s
10 52 261 782 0 10 (Q%Z 261 782

No. of animals examined 5 5 5 5 5 5 5 2 5 5 5
Liver 6;0
Hypertrophy, centrilob/midzone: v slight 0 0 3 0 0 0 \QO 0 5 1

slight | 0 0 0 5 0 0 4’ 0 0 0 4
Hypertrophy, panlobular: v slight 0 0 0 0 5 ({\@ 0 0 0 0
Increased no. mitotic figures v slight 0 0 1 2 4 (2?8 0 0 0 1

s . RS

o osion et o |0 | s |4 | zgbo |0 |0 |0 | G

slight 0 0 0 0 @9 0 0 0 0 0
Kidney ;\\'OQ.
anh/ﬁ?%ré)arihy, epithelium, collectl\r;gS Iollgﬁ: 0 0 0 .OQ’O\(C 2 0 0 0 0 0
Thyroid gland -$
Hypertrophy, follic. cell, diffuse: v slight 0 0 2 ngb 0 0

slight 0 0, 5 5
Salivary gland §)
Hypertrophy, acinus, diffuse: v slight 0 0 ?\Q 0 0 1 0 0 0 0 4
Thymus OO
Atrophy, lymphoid tissue: v slight 0 ﬁ 0 0 2 0 0 0 0 2
Spleen (DQO
Bone marrow ,§J¢
Hyperplasia,erythroid cell v inghE,bQ 0 0 0 0 4 0 0 0 0 2
Cervix 6(8'
Decreased size: v sl@t - - - - - 0 0 0 0 2
Uterus 55}
Decreased size: AG' slight - - - - - 0 0 0 0 1
Vagina QQ)
Decreased size: ’f(/ v slight - - - - - 0 0 0 0 2

o
S

The toxicokingtic findings are summarised in Tables B.6.3.1-20 and B.6.3.1-21. XDE-729
Methyl was®ot present in most of the blood samples, with the exception of the high dose group
in which @Oethyl levels were <1% of the corresponding XDE-729 Acid concentrations. In
contrast@(DE 729 Acid was present at quantifiable levels in almost all of the blood samples
from <§<posed animals. Daily systemic exposures (as indicated by AUC,4p) for XDE-729 Acid
We§dose proportional (linear) at all dose levels for males, but only up to 261 mg/kg/day for
fetriales; at the highest dose level the AUC,4, for females was considerably less than dose-

-gproportional.

&
O.
N
&



o4

XDE 729 Methyl (Halauxifen-methyl) Volume 3, Annex B.6 00@
O
S

In urine, both XDE-729 Methyl and XDE-729 Acid were present in all urine samples from
exposed animals, except for the low dose group in which no XDE-729 was detected. On aver
0.03% of the dose was excreted as XDE-729 Methyl and 29% as XDE-729 Acid. For both . E
729 Acid and Methyl, the total amounts excreted in the urine in 24 h were dose-proportiggﬁ‘l at

all dose levels in males, but only up but only up to 261 mg/kg/day for females. &
3

@%

The sublinear kinetics in blood and urine for high dose females suggests the possib@qﬁ\aturation
of absorption and/or saturation of the conversion of XDE-729 Methyl to XDE-7 cid at

higher doses. It can be speculated that the saturation of conversion to XDE-729.cid is likely to
be accompanied by conversion to other metabolite(s) via other metabolic pathw%y(s) since there
IS no concurrent increase in XDE-729 Methyl concentrations. N

X
Table B.6.3.1-20 Toxicokinetic investigation: systemic AUC,y, values &0@

Target dose level of XDE-72§VYethyI (mg/kg/day)
Parameter Males {r‘&' Females

0 10 52 261 78229 0 10 52 261 | 782

%
0 105 | 504 | 271 779 0 9.7 | 486 | 245 | 784

Actual dose of XDE-729 Methyl at blood
sampling (mg/kg/day)

oS
AUC,4, for XDE-729 Acid (ug h/mL) NQ | 568 | 2237 | 1089452756 | NQ | 595 | 26.7 | 1136 | 447
AUC,4, for XDE-729 Methyl (ug h/mL) NQ | NQ | NQ Ng}“ NQ | NQ | NQ | NOQ NQ | NQ
NQ = not quantifiable Q

b\

Table B.6.3.1-21 Mean amount of XDE-729 Acid anéZ’XDE 729 Methyl eliminated in urine in 24 h

Target dose level of XDE-729 Methyl (mg/kg/day)
Parameter SMales Females
0 1Q)\\f 52 261 782 0 10 52 261 782

Actual dose of XDE-729 Methyl at urine

o\
sampling (mg/kg/day) 0 |05 | 504 |271 | 779 | o | 97 | 486 | 245 | 784

L4

Amount of XDE-729 Acid in 24 h urine N
(mg/kg) g)

2.61 | 16.87 | 75.87 | 178.7 0 245 | 21.23 | 97.78 | 98.98

403
: ~&
Amount of XDE-729 Methyl in 24 h
urine (mg/kg) szycNQ NQ | 0.009 | 0.069 | 0.258 | NQ NQ | 0.014 | 0.110 | 0.125
0
b(b
S
CONCLUSION N
Q(D

The liver and kldneys@/ere identified as the main targets of XDE-729 Methyl toxicity in the rat,
following 28 days@etary administration. In the liver, at target dose levels of 52, 261 and 782
mg/kg/day, adverse’effects were induced in both genders, observed as increased organ weight,
usually accom |ed by hepatocyte hypertrophy and, mainly in males, by increased numbers of
mitotic figures-(hepatocytes in mitosis) and slight hepatocellular vacuolisation (consistent with
fatty changed. In the kidneys, a slight multifocal hypertrophy of collecting duct epithelial cells
was induggd, but only in males at 782 mg/kg/day. Other targets of XDE-729 Methyl toxicity
were th@olood and thyroids. A slight reduction in haemoglobin concentration and haematocrit
(bothgenders) and red blood cell count (males only) was present at 782 mg/kg/day, accompanied
by gﬁ\ght erythroid cell hyperplasia of the bone marrow and an increased incidence of very slight
:%ﬁamedullary haematopoiesis in the spleen. In the thyroid glands, diffuse hypertrophy of
dollicular cells was reported in males at 52, 261 and 782 mg/kg/day. Additionally, in females
A5 bodyweight gain was reduced at 261 and 782 mg/kg/day and food consumption was reduced at
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782 mg/kg/day. Toxicokinetic investigations showed that almost all systemically absorbed XD
729 Methyl is present as the Acid metabolite. The study NOAEL is 10 mg/kg/day, based on the
presence of evidence of liver toxicity at 52 mg/kg/day and above and hypertrophy of thyrmqg

gland follicular cells in males. Q@
%)
ﬂ (2011)
\@b
Q
&@
(¢)
XDE-729 Acid
Study | 1A 5.3.2/01 90-day dietary toxicity study. @%344/DuCrl rats
Reference \2010)
Date performed = June — September 2009 S
Test facility
Report reference . Laboratory study ID 091016 \
Guideline(s) = OECD 408 (1998) \{D
Deviations from the guideline | None 0\30
GLP | Yes Q
Test material | XDE-729 Acid, Lot #£2978-05-01 TSN030751-0005, 96.5% purity
Study acceptable @ Yes . \oQ
é‘o‘
METHODS -9
&
F334/DuCrl rats, about 7 weeks old at the start of t@%ment, were randomly assigned to the test
groups as shown in the table below. Q)
~Q
X
Table B.6.3.1-22: Study design ?59
. Number of animals
Test group Target dose level of XDE@ Acid (mg/kg/day)
)\ Males Females
\
1 Q)Q;O 10 10
2 10 10 10
(bq
3 C\)b 50 10 10
4 Q‘D 250 10 10
5 0 750 10 10
b\/

The test and control diets \Qﬁre prepared using Lab Diet Certified Rodent Diet #5002. The
stability of the test subs@hce in the diet for the period of use was established prior to study
commencement. The a@hleved concentrations of XDE-729 Acid in analysed samples of test diet
used on the study V\@% all within 12% of the nominal, demonstrating satisfactory preparation of
the dietary formulé@lons

’D

General clinic@%bservations were recorded at least once daily and a more detailed clinical

examinatio
weekly.
of the s;\

as conducted weekly. Bodyweights and food consumption were measured at least
thalmoscopy examinations were conducted before dosing commenced and at the end

Tox,géz(’)klnetlc investigations were conducted at part of this study. On day 86 or 87, blood
les were taken from the jugular vein of 4 non-fasted animals from each group at 06.00,
.00 and 17.00 hours, for determination of plasma XDE-729 Acid levels. Additional blood
&{\\samples were taken at study termination, after fasting, for determination of plasma XDE-729

O
N
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Acid levels. On days 91 to 92, 24 hour urine samples were collected from 4 non-fasted animalso@
3

from each group for determination of XDE-729 Acid levels. s

0
At the end of the study, and after an overnight fast, blood samples were taken from the &
retroorbital venous plexus and a standard range of haematology and clinical chemistry
parameters were measured. Additionally, towards the end of the study, overnight uring\samples
were collected and a standard range of urinalyses parameters were assessed. @bo

X

A necropsy was conducted on all animals the end of the 90 day treatment perio ’ﬁ' he weights of
major organs were recorded. Macroscopic changes were recorded. A standardgange of organs
and tissues were removed and fixed. The kidney and macroscopic abnormagﬁes from all animals,
and other organs from only the control and high dose animals, were subjected to microscopic
(light) examination. Additional samples of kidney were stored in RNA&é?er@ or liquid nitrogen
for possible further investigations. o

N
RESULTS &
D
Received doses were calculated in terms of mg XDE-729 Aci@lkg body weight. Mean values are
shown below: ™
NG
Table B.6.3.1-23 Mean dose received (mg/kg/day) (-\@O
Target dose(lllf;/eligo/t('i;(y?E 729 Acid 10 @(bb 50 250 750
Males 105 ¢ 52.4 262 782
Females 101 & 50.3 252 758

A

o
N . ..
There were no treatment related deaths or\(\ chinical signs of toxicity.

%
Group mean bodyweights are summar's?d in Table B.6.3.1-24. XDE-729 Acid treatment at the
highest dose level only caused a sligg reduction in bodyweight gain throughout the study among
males; at termination bodyweight gain of this was 9% lower than controls. Female bodyweights,
or the amount of food consumedQ By either sex, were not affected by treatment.

@
X3
Table B.6.3.1-24 Group mearb@odyweights, selected values (g)

@ Target dose level of XDE-729 Acid (mg/kg/day)
Day Q(D Males Females
U
0 20 50 250 750 0 10 50 250 750
1 123 (9123 122 122 122 100 101 101 101 102
8 156 o~ 155 153 154 151 116 117 117 119 119
43 2646\(D 264 260 256 251 158 161 160 163 162
92 324 330 325 323 305 183 184 183 187 182
Gain days & %01 208 203 201 183 83 83 81 85 80
1-92 &
*bodyweigh gain was not subjected to statistical analyses
x
&
Th%(e were no treatment-related ophthalmoscopy findings.
O

O
.§élected group haematology findings are presented in Table B.6.3.1-25. The only noteworthy
,QQ\finding was a significant reduction in haematocrit for high dose females. However, this
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difference was considered to be a chance finding as the haematocrit value was within the g
laboratory historical control range, and RBC, haemoglobin concentration and reticulocytes c%l’ht

were not significantly different from the control values. 2
o F
Table B.6.3.1-25 Selected group mean haematology findings &
Target dose level of XDE-729 Acid (mg/kg/day) n{:"
Parameter Males Femalesob
0 10 50 250 750 0 10 50, 250 750
RBC (10%uL) 9.21 9.29 9.11 9.25 9.32 8.48 8.44 g.@} 8.42 8.08
Historical controls - Z.\Qw— 9.01
Haemoglobin conc. (g/dL) | 154 | 156 | 153 | 155 | 155 | 154 | 153 P 152 | 153 | 147
Historical controls - £ 142-168
Haematocrit (%) 456 | 462 | 457 | 459 | 461 | 445 | 480 | 439 | 442 | 424~
Historical control - ,‘SO 40.2 -46.9
Reticulocyte count (10%L) | 205 | 205 [ 238 | 200 | 188 192, 188 | 194 | 193 | 196

* significantly different from control, p<0.05 >
Historical control data obtained from five 28-day dietary studies from the testing I@%’ratory reported 2005-2007 (historical data
for males not presented in study report because no inter-group differences were %),parent)

-O

N
There were no treatment-related clinical chemistry findir@?

o
The urinalysis revealed treatment-related changes ong?%t 750 mg/kg/day (see Table B.6.3.1-26).
Urine volume was significantly greater and specifig{ﬁravity was significantly lower than controls
in both males and females. In addition, females given 750 mg/kg/day had no amorphous crystals
in the urine sediment, which may have been related to the increase in urine volume and dilution
of the microsediment. \bQ
>

>

Table B.6.3.1-26 Selected group mean Li\tbnalysis findings

r\Q)U Target dose level of XDE-729 Acid (mg/kg/day)
Parameter D Males Females
0 100(5) 50 250 750 0 10 50 250 750

Urine volume (ml) 3.7 ,:§.ZB‘ 3.7 3.7 9.7* 4.7 5.9 4.6 44 8.9*

Historical controls ’\bv 3.2-57 3.2-48
Specific gravity 10773 1.077 | 1079 | 1082 | 1.047* | 1057 | 1.048 | 0055 | 1.055 | 1.033*

Historical controls i 1.062 — 1.080 1.052 — 1.075
Microscopic crystals, Q)A‘U Not
triple & amorphous @resent Present | Present | Present | Present | Present | Present | Present | Present present
phosphates l/

* significantly differeuéﬁ'om control, p<0.05
Historical control d@ obtained from five 90-day dietary studies from the testing laboratory reported 2005-2007
&
Relative te(sofé(%, thyroid and brain weights for males at 750 mg/kg/day were significantly higher
than the ¢ontrols (see Table B.6.3.1-27). The absolute weights of these organs were similar to the
controlé@T hese relative organ weight differences are considered to be secondary to the lower
meangfinal body weight observed at 750 mg/kg/day. Relative kidney weight was significantly
higker in both males and females at 750 mg/kg/day, which may be related to the microscopic
ology changes seen in this group. Relative kidney weight was also significantly higher for
-demales at 250 mg/kg/day, but in the absence of correlating histopathological changes this is
A considered to be a chance finding.
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Table B.6.3.1-27 Selected group mean absolute and bodyweight related organ weights g&
Target dose level of XDE-729 Acid (mg/kg/day) o)@
Parameter Males Females ©
0 10 50 250 750 0 10 50 258 | 750
Final bodyweight (g) 305 312 306 304 286 172 172 172 | Siva 1
Historical control 313-315 172 - lgkbo
Testes (g) 3165 | 3.46 | 3.169 | 3.120 | 3179 | | & |
Historical control 3.002 - 3.186 @OJ
Testes (% bodyweight) 1039 | 1009 | 1038 | 1.020 | 1.114* | N | |
Historical control 0.964 - 1.011 \QV
Thyroid (g) 0.0137 | 0.0142 | 0.0142 | 0.0146 | 0.0240 | 0.0093 | 0.0097 | 0.0087 | 0.0098 | 0.0097
Historical control 0.0134 -0.0144 Q\ -
Thyroid (% bodyweight) | 0.0045 | 0.0045 | 0.0046 | 0.0048 | 0.0049* | 0.0054 £30.0053 | 0.0051 | 0.0056 | 0.0057
Historical control 0.0043 — 0.0046 S -
Kidneys (g) 2004 | 2017 | 1997 | 2018 | 2034 | 1@9 | 1175 | 1176 | 1.231* | 1.221
Historical control 2.104 - 2.169 o~ 1.239 - 1.319
Kidneys (% bodyweight) | 0.657 | 0.646 | 0.652 | 0665 | 0.714*4~0.669 | 0.685 | 0.685 | 0.706* | 0.713*
Historical control 0.668 — 0.690 ) O,O 0.720-0.730
Brain (g) 1959 | 1975 | 1972 | 1961 | 1960 | 1813 | 1825 | 1820 | 1.842 | 1.839
Historical control 1.938 - 1.947 ,,‘Z?b -
Brain (% bodyweight) 0644 | 0633 | 0.646 | 0647 Y 0.688* | 1058 | 1065 | 1.062 | 1.057 | 1075
Historical control 0.619 - 0.621 :\;Q -
U

* significantly different from control, p<0.05
Historical control data obtained from five 90-day dietary st@ﬁes from the testing laboratory reported 2005-2007 (historical data
for some female organs not presented in study report bec@ge no inter-group differences were apparent)

%
3
There were no macroscopic necropsy findings that were considered to be treatment-related.
@

The microscopic examination idegﬁfied the kidney as the primary target organ in both males and
females (see Table B.6.3.1-28). @e changes, occurring only at the highest dose level, consisted
of (a) multifocal hypertrophy(gi’the epithelial cells lining the collecting ducts accompanied by
cytoplasmic basophilia and neclear karyomegaly; (b) necrosis of individual collecting duct
epithelial cells; (c) increa@émmitotic figures within the collecting ducts; (d) tubular dilatation;
and (e) vacuolization of\ﬁe epithelium lining the collecting ducts.
The epithelial hypertr@aﬁhy was most prominent in collecting ducts in the vicinity of the inner and
outer medulla. Cellglar hypertrophy was accompanied by karyomegaly (nuclear enlargement
approximately 2 times normal size) and cytoplasmic basophilia. Increased mitotic figures
(mitotic alteratiQi) were occasionally observed, as were necrotic epithelial cells (very slight or slight)
present in affgc?ed tubules/ducts adjacent to the hypertrophic epithelial cells. Dilated tubules were
infrequently@bserved in the medulla, and in some instances, were accompanied by peritubular
fibrosis ang’ inflammation and contained exfoliated cells within the lumens. Epithelial cells of the
coIIecti@ ducts in the distal third of the papilla also were hypertrophic and had a vacuolated
cytogéé‘sm. The papillary interstitium in this region also appeared oedematous; however, there were
no;l} ications of renal papillary necrosis in these animals. Lesions in one high-dose male were more
seyere than the other males in that dose group due to the occurrence of hypertrophy of the collecting
.ﬁhct epithelial cells (moderate) and necrosis of collecting ducts with inflammation (slight) and
,Q@degeneration of tubules (moderate) that were unilateral in distribution.
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No treatment-related microscopic changes were present in other organs. 5\\
&
Table B.6.3.1-28 Selected microscopic pathology findings: no. of affected animals Q@
Target dose level of XDE-729 Acid (mg/kg/day) \‘?U
Finding Males Fema\l@o
0o | 10 [ 50 [ 250 | 750 | o | 10 | 507 | 250 | 750
No. of animals examined 10 10 10 10 10 10 10 @10 10 10
Kidney Q,J)
- . ~Q
Hypertrgphy, eplthel.lum, collecting dyct, 0 0 0 0 6 0 6\ 0 0 4
uni or bilateral, multifocal, v slight \(\
Hy_pertrgphy, eplthel_lum, collecting d_uct, 0 0 0 0 4 0 \go 0 0 0 1
uni or bilateral, multifocal, slight &
itheli i <
Hypertrophy, eplthellum, collecting duct, 0 0 0 0 1 \\’@ 0 0 0 0
unilateral, multifocal, moderate I
Necrosis, epithelium, collecting tubule c\S
CrosiS: ep ; g tbure, 0 0 0 0 3.9 o 0 0 0 0
uni or bilateral, multifocal, v slight QJQ
Necrosis, tubule, medulla, unllateral,_ 0 0 0 0 %‘ 0 0 0 0 1
focal, v slight N
Necrosis with inflammation, unilateral %O
. ) ' o 0 0 0 07 1 0 0 0 0 0
collecting duct, multifocal, slight ) Q’O
. . . . N
Mltotlc figures 1, colle.ctlng duct, uTn or 0 0 0 -Q 4 0 0 0 0 1
bilateral, focal or multifocal v slight (b
Dilatation, collecting tubule, medulla, ,\QJD
uni or bilateral, focal or multifocal, 0 0 %@ 0 8 0 0 0 0 0
v slight 6\,
Va_cuoll_zatlon, paplll_a, collecting duc_t, 0 0 tf\ 0 0 7 0 0 0 0 4
uni or bilateral, multifocal, v slight S
i7ati i i 9
Va_cuollz_atlon, paplllg, collecting duc_t, 0 § 0 0 3 0 0 0 0 4
unil or bilateral, multifocal, slight >
; ; N
Dege_neratlon, tubule, unilateral, 0. T o 0 0 1 0 0 0 0 0
multifocal, moderate OQ))
T
&
({0}

The results of the toxicokineticsdnvestigation are summarised in Table B.6.3.1-29. Daily
systemic exposures to XDE- @3 Acid (as indicated by AUC,41) were approximately dose-
proportional (linear) at all dese levels for both males and females. In males and females,
respectively, 47-62% an :55-89% of the daily intake of XDE-729 Acid was recovered as the
unchanged parent in thes24-h urine samples. Urinary elimination was approximately dose

proportional for males;at all dose levels, but for females elimination did not appear to increase in
proportion to the . Overall, the toxicokinetic investigations confirm that significant amounts
of XR-729 Acid are systemically absorbed following dietary administration and that a significant

route of elimingtion is as the parent via the urine.
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Table B.6.3.1-29 Toxicokinetic investigation: systemic AUC,4, values and urinary elimination Q\%
b\
Target dose level of XDE-729 Acid (mg/kg/day) 6\
Parameter Males Females A'O}O"
0 10 | 50 | 250 | 750 0o [ 10 | s0 | 250 | 750
. R J \%4
Actual dose of XDE-729 Acid attime of | | g5 | 5075 | 2448 | 6967 | 0 | 7.18 | 42671934 | 6531
TK investigation (mg/kg/day) S
Actual intake of XDE-729 Acid at time
of TK investigation (mg/rat/day) 0 3.19 16.0 | 78.9 2115 0 1.30 (,\;QES 356 | 1195
AUC,,, for XDE-729 Acid (pg h/mL) - 32.0 | 119.8 | 406.8 1453 - 31.50~0120.3 426.8 | 2092
Plasma elimination ty, (h) - ND ND ND 3.6-4.1 - Ng’ ND ND ND
— - <
Amount XDE-729 Acid in 24 h urine 0 | 198 | 839 | 374 | 1211 | o |X16 | 426 | 264 | 66.4
(mg/rat) E
Amount of XDE-729 Acid in 24 h urine N
as % of daily intake - 618 | 525 | 474 57.2 (\@ 888 | 549 | 751 | 557
ND = not determined because plasma concentrations of XDE-729 at terminal sacrifice We.r\&)elow the limit of quantitation
(}@
N

CONCLUSION >

Q_.

Dietary administration of XDE-729 Acid for 90 days to theﬁt at a target dose level of 750
mg/kg/day caused adverse effects in the kidney in both ggﬁders, observed microscopically as
hypertrophy, vacuolation and sometimes necrosis of Q%H%cting duct epithelium and tubular
dilatation, accompanied by urine changes (increase vglume and lower specific gravity) and,
among males only, slightly decreased bodyweight
significant amounts of XDE-729 Acid are syster%iasally absorbed following dietary administration
and that a significant route of elimination is as the parent via the urine. The study NOAEL is the
target dose of 250 mg/kg/day (mean actual d\@fs\e 262 mg/kg/day in males and 252 mg/kg/day in

females).
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n. Toxicokinetic investigations confirm that

I (2010)

XDE-729 Methyl
I1A 5.3.2/02 90-day dietary toxicity study in F344/DuCrl rats

May — August 2011
|

Laboratory study ID 111082
OECD 408 (1998)
None
Yes

XDE-729 Methyl, Lot #£2837-51 TSN031117-0004, 97.2% purity
Yes

(2012)

F334/DuCrl rats, about 7 weeks old at the start of treatment, were randomly assigned to the test
ups as shown in the table below.

N

N
O.
S
&
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Table B.6.3.1-30: Study design -9
Q‘Q
T Target dose level of XDE-729 Methyl Number of animals )
est group %)
(mg/kg/day) Males Femalgs
1 0 10 Q;ﬁ';"
2 3 10 <10
3 10 10 $ 10
4 52 10 \@b 10
Q
5 261 10 4:0 10
6 500 10 9 10

The test and control diets were prepared using Lab Diet Certified Rodent Q@t #5002. The
stability of the test substance in the diet for the period of use was establ@n\ed prior to study
commencement. The achieved concentrations of XDE-729 Methyl in afalysed samples of test
diet used on the study were all within 14% of the nominal, demonstr\\a?mg satisfactory preparation
of the dietary formulations. (}{0

N
General clinical observations were recorded at least once dailxqgf%d a more detailed clinical
examination was conducted weekly. Bodyweights and food eensumption were measured at least
weekly. Ophthalmoscopy examinations were conducted b\@ore dosing commenced and at the end

of the study. &

-$
Two additional male rats were dosed with radio-labefted **C-XDE-729 Methyl in 0.5%
METHOCEL™ at a target dose level of 100 mg/k and urine was collected for 12 hours for
quantitation of the following XDE-729 Methyl metabolites; glucuronide conjugate of O-
demethyl XDE-729 Methyl, sulfate conjugate £f O-demethyl XDE-729, O-demethyl XDE-729,
glucuronide conjugate of O-demethyl XDE§29 Methyl, and acyl glucuronide conjugate of XDE-
729. The concentration of the radio-labelled dose was determined by HPLC/UV and the
radioactivity of the dose was determineqﬁy LSS (liquid scintillation spectroscopy). These data
were used to calculate the specific activity of the dose (ug XDE-729 Methyl/dpm). The pooled 0-
12 hour urine was profiled by HPLGvith radio-detection to determine “% radioactivity per peak’
which was converted to a concentration (ug/mL) of each metabolite. This pooled, characterized
urine was used as the analytical Q?tock’ standard and dilutions of the urine were used for
quantitation of metabolites in%ﬁ’e TK samples from the main study animals (urine, terminal blood
extracts and liver extracts). The metabolites were identified by HPLC/MS/MS and quantified as
described above but were;§ot fully characterized as reference substances by GLPs. The
metabolites were identi{:;i?d in pooled urines by HPLC/MS/MS and quantified.
A
During the last we k)%)f the study, blood samples were taken from the jugular vein of 5 non-
fasted males and ales from each group at 06.00, 11.00 and 15.00 hours, for determination of
blood levels of XDE-729 Methyl and its metabolites at steady state. Additional non-fasted blood
samples Were(tﬁ(en from the same animals at study termination for determination of blood levels
of XDE-729Methyl, XDE-729 Acid levels and the five known additional metabolites. From
these anirg%’ls, liver samples were taken at necropsy, and flash frozen in liquid nitrogen, for
determk@tion of levels of XDE-729 Methyl, XDE-729 Acid levels and five known metabolites.
In the.week prior to necropsy, 24 hour urine samples were collected from 5 non-fasted males and
females from each group for determination of blood levels of XDE-729 Methyl, XDE-729 Acid
levels and five known metabolites. Analysis was conducted using High Performance Liquid.
) \ﬁhromatography/EIectrospray lonization/Mass Spectrometry (HPLC/ESI-MS/MS).

N
o.
N
&
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A necropsy was conducted on all animals the end of the 90 day treatment period. The weights
major organs were recorded. Macroscopic changes were recorded. A standard range of organs.”
and tissues were removed and fixed. The liver, kidney, thyroid gland, thymus and macroscogic
abnormalities from all animals, and other organs from only the control and high dose anifgﬁs,
were subjected to microscopic (light) examination. %g)
Liver tissue from all animals was preserved in RNAlater and gene expression analygé\was
conducted. RNA isolated from each individual animal was used in a reverse transgfiption
reaction to create complementary DNA (cDNA) that then served as the templatg‘for assessment
of gene expression using a quantitative real-time polymerase chain reaction PCR)
approach. The targeted gene expression studies were conducted using an lied Biosystems
(ABI) 7500 real-time Polymerase Chain Reaction system using Applied Bfosystems TagMan
Gene Expression Assays. The following genes were selected as biomar sts for nuclear receptor
activation and to aid in understanding possible involvement of other metabolic pathways in
response to XDE-729 Methyl in F344/DuCrl rats: 5P

1. Cyplal “AhR response gene” ABI TagMan ID: Rn00487218 ml

2. Cyp2bl “CAR response gene” [Cyp2b6 in humans, C&)Zblo in mice]. ABI

TagMan ID: Rn01457875_m1

3. Cyp3a23/3al “PXR response gene” [(aka, Cyp3a\§Cyp3a4 in humans,

Cyp3all in mice]. ABI TagMan ID: Rn0306222%\_‘2m1

4. Cypda22 “PPAR-a response gene” ABI TagMan ID: Rn00598510 ml

5. Ugtla6 “Thyroid hormone metabolism- assg&ated” ABI TagMan ID:

Rn00756113 mH Q,
Gene expression was quantified using the comparcatlve Ct method (AACt). For this method, the
amount of target mMRNA is expressed relative tg;a)n endogenous reference mRNA (i.e.
housekeeping gene such as beta-actin) and relative to a calibrator sample (i.e. vehicle control).
For each individual sample well, the Ct of g& housekeeping gene was subtracted from the Ct of
the target gene, and a mean of these value§'is generated for each treatment group (ACt). The ACt
results from each sample were subtractgg from the vehicle control ACt values to generate a AACt
value (ACtieated — ACtcontrol = AACY). Qﬁle expression of the amount of target mRNA, normalized
to an endogenous reference, and relgtive to a calibrator (i.e., vehicle control), was reported as

fold change compared to control 4y the following formula: fold = 2%,
Q
@
RESULTS &

Q
Received doses were caleﬁ?ated in terms of mg XDE-729 Methyl/kg body weight. Mean values
are shown below: &}Q

Q
Table B.6.3.1-31 Méh dose received (mg/kg/day)

Target dose level o &)@E -729 Methyl 3 10 52 261 500
(mg/kgrday)

P&ales 3.07 10.3 53.4 270 513

males 3.03 10.1 52.3 263 504

é‘
There gyere no treatment related deaths or clinical signs.
BQ(;waelght gain was reduced at a target dose level of 500 mg/kg/day in both males and females,
as’shown in Table B.6.3.1-32. At termination, mean bodyweight for this group was 5% and 7%,

@“fn males and females respectively, lower than controls. However, food consumption was not
affected by XDE-729 Methyl treatment.

o
S
&
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Table B.6.3.1-32 Group mean bodyweights, selected values (g) g&
Target dose level of XDE-729 Methyl (mg/kg/day) o)@
Day Males Females ~Q(0
0 3 10 52 261 500 0 3 10 52 @“’261 500
1 152 152 153 150 149 150 110 109 109 1075} 108 107
36 250 245 258 252 250 240 160 162 161 {'@ 159 153
90 315 312 326 315 314 300 184 186 187 | 82 179 171
Gal'f‘ggiys 98 93 105 | 102 | 101 | 90 50 53 52 ¢ % 5 51 46
x
i Q)
Gaindays | ;¢ 160 172 165 | 164 | 151 75 78 8 75 72 64
1-90 o
*hodyweight gain was not subjected to statistical analyses @\7
;\\OQ
There were no treatment-related ophthalmoscopy findings. Q0
2

N
Selected group haematology findings are presented in Table Bz@.oé.l-%. Treatment-related
changes in some red blood cell parameters were observed at 500 mg/kg/day in both sexes.
Haemoglobin concentration and haematocrit were statisticatly significantly lower than the

controls. Additionally, red blood cell count was reducedﬁ

500 mg/kg day in both sexes, a

difference considered likely to be treatment-related thq:u\gh statistical significance was not
achieved. Females at 261 and 500 mg/kg/day had Io@er percent neutrophils and higher percent
lymphocytes, relative to controls; these differences@re thought to be treatment-related, but are
unlikely to be of toxicological significance becg'\ag’e there were no histopathologic correlates in
the bone marrow or lymphoid tissues.

o

<
XS

Table B.6.3.1-33 Group mean selected hag{@%tology findings
Ca

Ta‘rr@t dose level of XDE-729 Methyl (mg/kg/day)
Parameter Male&q’ Females

0 3 10 2,0352 261 500 0 3 10 52 261 500
RBC (E%/ul) 9.61 9.40 9.7953 9.35 9.55 9.26 8.57 8.46 8.49 8.44 8.47 8.20
Haem conc. (g/dL) 15.7 15.4 @% 15.2 153 | 148* | 151 14.8 15.0 14.8 145 | 14.0*
Hct (%) 47.2 46.3 5@7.8 45.8 46.3 | 45.2* | 439 434 43.6 43.1 426 | 41.1*
Neutrophils (%) 17.6 18.20Q“ 16.8 15.8 15.4 15.5 19.6 175 17.8 17.3 14.4 13.6
Lymphocytes (%) 78.5 7(3} 78.6 80.5 80.9 80.3 76.7 79.2 785 78.6 82.2 83.1

o.
S
&

* significantly different from gﬁitrol, p<0.05
Q

The key clinical ché‘histry findings are summarised in Table B.6.3.1-34. Males at 261 and 500
mg/kg/day and fgfales at 52 mg/kg/day and above had treatment-related statistically significant

higher cholestegol concentrations. The higher cholesterol was likely associated with increased

liver Weightsﬁhd histopathologic effects indicative of treatment-related liver effects. Males and
females at g@l or 500 mg/kg/day had significantly lower alkaline phosphatase activities (ALP),
and male@iven 500 mg/kg/day had lower aspartate aminotransferase activities (AST) that were
. Q . . .
interpreted as possibly being treatment-related; however, decreases in these parameters are not
typically indicative of toxicologically significant effects. Statistically significant differences in
T4evels in in males and females and in T3 levels in females were reported; however, in the
alysence of clear dose-response relationships these differences were considered to be due to
&;{\\‘ehance and unrelated to XDE-729 Methyl treatment.
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Table B.6.3.1-34 Group mean selected clinical chemistry and thyroid hormone findings Q\%
Target dose level of XDE-729 Methyl (mg/kg/day) (S)\\
Parameter Males Females A.o}@
0 3 10 52 | 261 | 500 | o 3 10 52 | 2607 | 500

ALP (u/L) 178 176 177 170 140* 133* 174 171 178 165 ~$‘f§* 139*
AST (u/L) 78 76 79 71 85 64* 88 84 104 93 & 77 75
Chol (mg/dL) 70 72 73 75 99* 121* 88 88 93 109@,b 137* 140*
T4 (ng/dL) 3.70 3.79 3.97 4.48* 3.97 2.86* 1.74 1.94 2.71* 2@ 2.28 197
T3 (ng/dL) 90.2 89.4 92.8 77.0 94.0 92.0 86.9 | 88.8 99.2 0&4101 119* 112*

* significantly different from control, p<0.05 éc :

Treatment-related differences in several urinalysis parameters were appagy%t in males only, as
shown in Table B.6.3.1-35. At 261 and 500 mg/kg/day there were high@}incidences of lower
urine pH, decreased amount of urine ketones and bilirubin, increasedurine urobilinogen, relative
to controls. The lower pH is likely due to the presence of the prlma@ metabolite of XDE-729
Methyl (i.e. XDE-729 Acid) in the urine, although the pH of the. @"me from some animals in
these treatment groups was the same as some of the controls. %h%’lower urine ketones and
bilirubin may be related to alterations in liver metabolism, but tannot be regarded as an adverse
change. The cause of the higher urobilinogen is unknown, Q@there was no evidence of
haemolysis in treated males. (oc}

N

Table B.6.3.1-35 Group mean selected urinalysis find@\gs, males, no. of animals with stated value
0.3

Target dose*@(/el of XDE-729 Methyl (mg/kg/day)
Parameter 2
0 3 o 10 52 261 500
UrinepH= 7.0 2 2 o 6 1 8 10
75 3 4 2 0
8.0 4 S 0 0
8.5 1 RS 0 0 0 0
Ketones: small amount 10 Q)(D 10 10 10 6 2
trace 0 52 0 0 0 4 8
Bilirubin small amount 5 q§' 4 6 5 0 0
negative 5 o 6 4 5 10 10
Urobilinogen, EU/dL = 0.2 100 9 7 9 6 2
10 0 1 3 1 4 8

5
N
The organ weight ana@/{gis revealed a number of statistically significant differences for the liver,
thymus and thyroids;as shown Table B.6.3.1-36. Males at 261 and 500 mg/kg/day and females at
52, 261 and 500 mg/kg/day had significantly higher absolute and relative liver weights, which is
considered to bg-treatment-related adverse effect. The higher liver weights corresponded to
microscopic atocellular hypertrophy in males and females given 261 or 500 mg/kg/day.
Males and ?nales at 261 and 500 mg/kg/day had significantly increased and treatment-related
higher abselute and relative thyroid weights. The higher thyroid weights corresponded to
mlcros,g@plc thyroid follicular cell hypertrophy in males and females given 261 or 500
mg/kgfday. Females at 500 mg/kg/day had significantly lower absolute and relative thymus
ts that were interpreted as treatment-related. The lower thymus weights corresponded to
roscopic atrophy of thymic lymphoid tissue in females at this dose level. The significantly
-dower thymus weights in males at 261 mg/kg/day was thought to be a chance finding as a dose-
" response relationship was not present.

Q
S
&



There were no treatment-related macroscopic necropsy findings. Microscopically, the liver,
thyroid and thymus were identified as target organs, as shown inFables B.6.3.1-37 and B.6.3.1-
38. Males and females at 261 and 500 mg/kg/day had treatmng’related panlobular hypertrophy

of hepatocytes with altered tinctorial

properties (increased c

plasmic eosinophilia). The

severity (very slight to slight) increased with the dose in bgth sexes. Other treatment-related
effects in the liver consisted of very slight increased nun,}}ers of mitotic figures (hepatocytes in
mitosis) in females at 261 and 500 mg/kg/day, and heQaTocellular vacuolisation (considered by
the study pathologist to be consistent with fatty char)ge, though no specific staining was
performed to confirm this) among males and femal&s 261 and 500 mg/kg/day and also in males
at 52 mg/kg/day. Both males and females at 261<@nd 500 mg/kg/day had treatment-related very
slight or slight diffuse hypertrophy of thyroid gband follicular cells. Females only at 500
mg/kg/day had treatment-related very slightdymphoid atrophy of the thymus. The thymic atrophy
was a minimal effect that is of unknown agtiology (the Applicant points out that stress is a known
causative factor in thymic lymphoid atrgﬁhy in Fischer 344 rats).

Table B.6.3.1-37 Selected microscoggz pathology findings, males: no. of affected animals
D

X
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Table B.6.3.1-36 Group mean selected organ weights 5\\
Target dose level of XDE-729 Methyl (mg/kg/day) o)\@
Parameter Males Females ¥
0 3 10 52 261 500 0 3 10 52 ,\Q‘O%l 500
Final bwt. (g) 316 313 327 318 317 303* 185 187 189 185 OQ“ 182 172*
Liver (g) 9.897 | 9971 | 1069 | 1035 | 12.08* 13.25% | 5476 | 5.702 5.947 69\@* 6.889* 6.893*
Liver (% bwt.) 3130 | 3.177 | 3269 | 3253 | 3.820* 4374* | 2949 | 3.049 3.146 {@08* 3.784* 4.001*
Thymus (g) 0209 | 0204 | 0213 | 0221 | 0.177* 0.185 0.205 | 0.219 0.212 10194 0.189 0.144*
Thymus (% bwt.) 0.066 | 0.065 | 0.065 | 0.069 | 0.056* 0.061 0.111 | 0.117 0.1,1,\2Q 0.104 0.104 0.084*
Thyroid (g) 0.0124 | 0.0126 | 0.0131 | 0.0134 | 0.0141* | 0.0152* | 0.0085 | 0.0092 05.8'@\56* 0.0091 | 0.0106* | 0.0101*
Thyroid (% bwt.) 0.0039 | 0.0040 | 0.0040 | 0.0042 | 0.0044* | 0.0050* | 0.0046 | 0.0049 | H0051* | 0.0049 | 0.0058* | 0.0059*
* significantly different from control, p<0.05 (\\
N

L c\f Target dose level of XDE-729 Methyl (mg/kg/day)
Finding o

R 0 3 10 52 261 500

Liver (no. examined) > 10 10 10 10 10 10

Hypertrophy, hepatocellular, panlothv slight 0 8 0

\ N
\;\(b slight 0 0 0 2 10
Vacuolisation, consistent wit&fﬁtty change, 0 0 0 5 8 0
hepatocellular, multifocal QO v slight

& slight 0 0 0 0 2 3

x’§ moderate 0 0 0 0 0 7

Thyroid gland (no. Bgmined) 10 10 10 10 10 10

Hypertrophy,;éﬁ{cular cell, diffuse v slight 1 0 0 1 2 0

N slight 0 0 0 0 7 9

e
o
&
S
OC)
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N
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Table B.6.3.1-38 Selected microscopic pathology findings, females: no. of affected animals \Q\%
Finding Target dose level of XDE-729 Methyl (mg/kg/day) . @5:
0 3 10 52 261 ,.?} 500
Liver (no. examined) 10 10 10 10 10 ’:(50 10
Hypertrophy, hepatocellular, panlob. v slight 0 0 0 0 3 \*K,{U 0
slight 0 0 0 0 B 10
Increased mitotic figures v slight 0 0 0 0 \Qﬁ 5
Valucolisation, cqnsistent with fatty change_, 0 0 0 0 {é 8 5
hepatocellular, multifocal v slight N >
Thymus (no. examined) 10 10 10 10 \*'Q\U 10 9
Atrophy, lymphoid tissue v slight 0 0 0 ,1&6’ 0 6
Thyroid gland (no. examined) 10 10 10 (gtot) 10 10
Hypertrophy, follicular cell, diffuse v slight 0 0 1 § 0 5 7
slight 0 0 0 .{0\\’0 0 3 3

The results of the toxicokinetic investigations are summarisedq'ﬁo)Table B.6.3.1-39.

&
In blood, XDE-729 Methyl was not present in quantifiablgg’aomounts in all but a few samples from
the treated rats of either sex. In contrast, XDE-729 Acid.Was present in quantifiable amounts in
most blood samples from treated animals; the blood IQ@IS of the Acid metabolite increased with
XDE-729 Methyl dose, though the increase was Iess@han dose-proportional. Five additional
metabolites investigated, which were demethylatedand/or conjugated XDE-729 methyl and/or
acid, were present at quantifiable levels in the 1a6d of both sexes at 52 mg/kg/day and above;
each was were present at relatively low levels{p to 13% of the levels of XDE-729 Acid) and all

showed dose-proportionality. Sb
o

In the liver, XDE-729 Methyl and XDEJgg Acid were present in all treated groups, with the
levels of Methyl being about between £0- and 2-fold lower than for the Acid. The amount of
parent or Acid metabolite present ingfeased with dose, though the increase was less than dose-
proportional for the Acid in male%bqfhe levels of parent in the liver were very low at dose levels
that did not cause liver toxicity.{@he five additional metabolites were also present in all groups,
except for the sulphate conju of O-demethyl XDE-729 Acid which was absent in males at 3
mg/kg/day and females at 3 &nd 10 mg/kg/day. Except for O-demethyl XDE-729 acid and its
glucuronide conjugate at ti§¢ higher dose groups, the quantities of these metabolites showed dose-
proportionality. N

o
The analysis of urir@qdemonstrated that most of the administered dose of XDE-729 Methyl is
excreted as metahglites in the urine. XDE-729 Methyl was not present in quantifiable amounts in
urine at any dosgdevel (except for one high dose animal). The total amount (as % of administered
XDE-729) engéted in the urine increased with increasing dose, from 48 and 57% in males and
females, res@ctively, at the lowest dose to 61 and 76% in males and females, respectively, at 500
mg/kg/dax\@This indicates that XDE-729 Methyl is extensively absorbed. All six metabolites
were de@’\ctable in urine at all doses, with the acid metabolite predominating. In both sexes, the
proportion of dose excreted in the urine as conjugated metabolites increased with increasing
dose$ This suggests that induction of liver metabolism may occur at higher dose levels, consistent
with the observation of increased liver weight at higher dose levels observed in this study (see
_Jable B.6.3.1-36).

N

N
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N
&
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o

This toxicokinetic investigation demonstrated the presence of an additional metabolite of XDE-=%
729 Methyl that was not identified in the specialised toxicokinetic studies summarised in section
B.6.1. This metabolite is the glucuronide conjugate of O-demethyl XDE-729 Methyl, detected in
blood, liver and urine. The amount of this metabolite excreted in urine in females accounted for
5.5% of the dose of XDE-729 Methyl (adjusted for equivalence) at a dose level of 3 mg/kg/day
and 12.4% at 500 mg/kg/day. The levels of this metabolite were lower in males. This glucuronide
conjugate of O-demethyl XDE-729 Methyl was also detected in two mechanistic stgﬁ’ies (HA
5.5.4/01 and I1A 5.5.4/03) evaluated in Section B.6.5.3.
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Table B.6.3.1-39 Blood, liver and urine kinetics of XDE-729 Methyl and its major metabolites \Q\%
kN
Target dose level of XDE-729 Methyl (mg/kg/day) 6\
Analyte Males Females o)\"o
o | 3 | 10 | 52 |21 |50 | o | 3 | 10| 52 261 | 500
- J
Blood (mean steady state concentration of analyte, ng/g) <
XDE-729 Methyl NQ NQ NQ NQ NQ NQ NQ NQ NQ O<f\\lQ NQ NQ
Glucuronide conj. of O-demethyl b
XDE-729 Methyl NQ NQ NQ | 0.021 | 0125 | 0275 | NQ NQ N%@ 0.069 | 0.335 | 0.785
XDE-729 Acid NQ 0.127 | 0416 | 1.751 | 5.588 | 9.139 NQ 0.123 @%1‘65 1263 | 7.812 | 12.83
O-demethyl XDE-729 Acid NQ NQ NQ 0.006 | 0.042 | 0.081 NQ NQ 3@ NQ 0.010 | 0.048 | 0.077
Sulphate conj. of O-demethyl XDE- o
229 Acid NQ NQ NQ | 0.098 | 0516 | 1.173 | NQ S&@ NQ | 0.045 | 0.265 | 0.436
; ; 9

Glucuronide conj. of O-demethyl
XDE-729 Acid NQ NQ NQ | 0.007 | 0.069 | 0.190 | NQ SQNQ NQ | 0017 | 0.128 | 0.243
Acyl glucuronide conj. of O- N
demethyl XDE-729 Acid NQ NQ NQ | 0.015 | 0.070 | 0.201 m(})QD NQ NQ NQ | 0.143 | 0.330

: ; K
Total of metabolites, excluding c’o\'
XDE-729 Acid NQ NQ NQ | 0.147 | 0822 | 1.920 ,70\) NQ NQ NQ | 0.141 | 0919 | 1.871

Liver (mean concentration of analyte, pg%'liver tissue)

XDE-729 Methyl NQ 0.026 | 0.132 | 0.767 | 2.721 .@3 NQ 0.031 | 0.138 | 0.567 | 3.129 | 6.527
Glucuronide conj. of O-demethyl f’b\

. - N
XDE-729 Methyl NQ 0.017 | 0.050 | 0.285 1.1?3C~ 1.748 NQ 0.036 | 0.124 | 0.603 | 2501 | 4.115
XDE-729 Acid NQ 0.276 | 1.009 | 3.707 | 9.943 | 1213 NQ 0.126 | 0457 | 1.342 | 7.376 | 12.93
O-demethyl XDE-729 Acid NQ 0.004 | 0.012 | 0.056 (7@186 0.293 NQ 0.002 | 0.009 | 0.038 | 0.130 | 0.164
Sulphate conj. of O-demethyl XDE- | o | No | 0032 0.189,1 0848 | 1517 | NQ | NQ | NQ | 0110 | 0500 | 1013
729 Acid A
Glucuronide conj. of O-demethyl X
XDE-729 Acid NQ 0.011 | 0.031 @23 1.275 | 2.237 NQ 0.008 | 0.023 | 0.140 | 0.786 | 1.210

: : o
Acyl glucuronide conj. of O- 3
demethyl XDE-729 Acid NQ 0.024 O.(E?\ 0.448 | 1.991 | 3.300 NQ 0.014 | 0.047 | 0.162 | 1.431 | 2.322
Total of metabolites, excluding 9
XDE-729 Acid NQ 0.056 SQ)QB 1.201 | 5.433 | 9.125 NQ 0.060 | 0.203 | 1.053 | 5.348 | 8.824
- N - - -
Urine (mean totailgﬁa of dose excreted in 24 h, adjusted for equivalence)
XDE-729 Methyl - o7 o 0 0 0 - 0 0 0 0 0
: : O
Glucuronide conj. of O-demethyl ) )
XDE-729 Methyl Q(Zb.gl 0.73 1.46 2.70 4.08 5.50 441 5.71 9.70 12.37
XDE-729 Acid -xé\‘b 42.41 | 33.45 | 28.29 | 30.47 | 32.04 - 4464 | 38.66 | 24.79 | 34.16 | 36.98
O-demethyl XDE-729 Acid QU 0.55 0.53 0.74 1.09 1.35 - 1.12 0.67 1.42 181 2.13
. N _ \\)
Sulphate conj. of O-demethyl XDE- 45 | 187 | 213 | 722 | 1105 | 1201 | - 0 | 180 | 580 | 662 | 652
729 Acid N
Glucuronide conj. of O- demethyl&b ) }
XDE-729 Acid f 0.53 0.56 143 4.02 7.29 2.88 2.29 5.56 10.39 | 13.75
'

Acyl glucuronide conj. of d(/ ) )
demethyl XDE-729 Acid Q 1.78 171 5.24 3.37 4.43 242 2.55 214 3.19 3.96
Total of metabolites, ingluding
XDE-729 Acid %lu - 48.06 | 39.11 | 44.37 | 52.70 | 61.09 - 56.56 | 50.39 | 4541 | 65.86 | 75.71
Total of metabolites; excluding
XDE-729 Acid@‘éb - 5.65 5.66 16.08 | 22.24 | 29.05 - 11.92 | 11.73 | 20.62 | 31.71 | 38.73

NQ = not aoxfs\ntifiable

Base«b%n these blood, liver and urine analysis results, metabolic pathways for XDE-729 Methyl
in tlﬁrat are proposed in Figure 6.1.1-2 (see section B.6.1)

t}OC)

$ d'he hepatic gene expression responses are shown in Table B.6.3.1-40. Cyplal expression was
" increased in both sexes at all dose levels, with the increases being dramatic (>1000-fold) at 52




69

XDE 729 Methyl (Halauxifen-methyl) Volume 3, Annex B.6 00@
O
S

mg/kg/day and above. Ugtla6 expression was increased in both sexes at 52 mg/kg/day and
above. The gene expression profile is consistent with ligand-induced activation of the AhR
signaling pathway. Cyp2bl, Cyp3a23/3al and Cyp4a22 expression were not increased, .o
indicating that the CAR, PXR or PPAR-a signaling pathways were not activated by XDEQIEO’QQ

Methyl. (%)
ethy &

O

N
\\Q
o

The marked increases in Cyplal expression correlated with the increased liver Weigﬁ? and
microscopic changes in the liver (hepatocyte hypertrophy, mitotic figures, vacuol&'z@ation)
observed at 52 mg/kg/day and above (see Tables B.6.3.1-36, B.6.3.1-37 and B.63.1-38). At 3
and 10 mg/kg/day the increased Cyplal expression was much less marked, casrelating with the
presents of a very marginal increase in liver weight and absence of microscgpic liver changes.
The increased Ugtla6 expression at 261 and 500 mg/kg/day correlates w(iolﬁ the increased
thyroid weight and microscopic observation of thyroid follicular cell hypertrophy, and indicated
the possibility of the involvement of the Ugtla6 in mediating the thy(r)@ d changes.

N
Table B.6.3.1-40 Gene expression analysis in liver, shown as fold;\%égnge compared with controls

Target dose level of XDE-729 M%@\P(mg/kg/day)
Gene Males Q~\ Females
0 3 10 52 261 500 &bu 3 10 52 261 500
CYPlal 1 3.6 51.8 1494 6263 12937 \(001 5.7 148.8 2268 10358 17082
CYP2bl 1 0.4 11 1.0 3.9 37.3 -4 1 0.7 0.7 0.6 1.6 14.6
CYP3a23/3al 1 0.9 0.8 0.9 0.9 1.0(2,b 1 0.9 0.9 0.9 15 3.0
CYP4a22 1 0.9 0.8 11 12 %;% 1 11 11 1.0 15 17
Ugtla6 1 1.0 1.2 3.1 9.2 &3.7 1 0.9 14 4.9 36.0 64.2
®
Sb
CONCLUSION L

Dietary administration for 90 days denﬁbnstrated that the liver, thyroids, thymus and blood are
targets for XDE-729 Methyl in the raf. In the liver, organ weight was increased and microscopic
changes (hepatocyte hypertrophy;aézﬁtotic figures; vacuolisation consistent with fatty change)
were present in both sexes; the @AEL for liver toxicity was 52 mg/kg/day for both sexes, based
on presence of vacuolisation igfmales and increased liver weight in females at 52 mg/kg/day. The
liver changes were associatg@with increased serum cholesterol concentrations. Hepatic gene
expression investigations.described below indicate that that the MOA for the liver changes
involves Ah receptor ac\tﬁiation. Thyroid weight was increased and diffuse hypertrophy of
thyroid gland foIIicul%&ells was reported in both sexes at 261 and 500 mg/kg/day. Thymus
weight was reducedcin females at 500 mg/kg/day, which correlated with the microscopic
observation of thythic lymphoid tissue atrophy; these thymus changes were possibly stress
related. Haemogl®bin concentration, haematocrit and red blood cell count were reduced in both
sexes at 500 mg/kg day. Additionally, urine pH was decreased in males at 261 and 500
mg/kg/day, 1Q?’obably due to the presence of the metabolite XDE-729 Acid.

2

The hep\a%?:: gene expression investigations demonstrated increased Cyplal and Ugtla6
expression, notably at dose levels of 52 mg/kg/day and above, which correlated with the
obsetved liver and thyroid changes, and provided evidence of activation of the AhR signaling
pathway. The hepatic gene expression profile did not indicate activation CAR, PXR or PPAR-a
‘og?gnaling pathways by XDE-729 Methyl. Increased Ugtla6 at the higher exposure levels
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correlated with the thyroid changes and indicates the possibility of the involvement of the Q\%
- - - - \
Ugtla6 in mediating the thyroid changes. s
&

A study NOAEL of 10.4 mg/kg/day in males and 10.1 mg/kg/day in females (target 10
mg/kg/day) is identified, based on the observation of liver changes at the target dose Iex\eyl of 52
mg/kg/day. OQ\
Toxicokinetic investigations showed that post-hepatic exposure to parent XDE-7 t}Methyl is
negligible. In blood, the administered dose is present mainly as the XDE-729 A¢id metabolite
and, to a lesser extent, to demethylated and conjugated XDE-729 Acid metabalites. The severity
of the hepatic changes correlated with the levels of XDE-729 Methyl detected in the liver. This
investigation demonstrated the presence of an additional metabolite of XDE-729 Methyl that was
not found in the specialised toxicokinetic studies summarised in sectio £6.1, the glucuronide
conjugate of O-demethyl XDE-729 Methyl, which was found in blood, lever and urine. Most of
the administered dose of XDE-729 Methyl is excreted as the Acid @Qtabolite or as the

N

demethylated and conjugated metabolites. &
*&Q
S (2012)
éb
9
6\{\

B.6.3.2  Oral short-term toxicity in the mouse >
<

(%)
XDE-729 Acid
Study | A 5.@9/03 28-day dietary toxicity study in Crl:CD1(ICR) mice

Reference (2009)
Date performed @ Ogteber — November 2008

Test facility

Report referencé§ Laboratory study ID 081116
Guidelinef§) = OECD 407 (1995)
Deviations from the guid@ne None
@(GLP Yes
Test,ﬁaterial XDE-729 Acid, Lot #E2350-93 TSN030751-0002, 99.0% purity
Studybé:ceptable Yes

S
METHODS &
N
AN
Crl:CD1(ICR) mice, @ﬁ%ut 7 weeks old at the start of treatment, were randomly assigned to the

test groups as shm@)in the table below.

o
Table B.6.3.2—1 cs)(gtuely design

N

0 . Number of animals
Test group Target dose level of XDE-729 Acid (mg/kg/day)
&2 Males Females
\é\ 0 5 5
X
Q,Q 2 10 5 5
&3 50 5 5
OO} 4 250 5 5
e
o 5 1000 5 5
N
o3
S
&
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The test and control diets were prepared using Lab Diet Certified Rodent Diet #5002. The
stability of the test substance in the diet for the period of use was established prior to study  «
commencement. The achieved concentrations of XDE-729 Acid in analysed samples of testaliet
used on the study were within 11.5% of the nominal, demonstrating satisfactory preparatjg% of
the dietary formulations. @

)
General clinical observations were recorded at least once daily and a more detailedgﬁrﬁlical
examination was conducted weekly. Bodyweights and food consumption were measured at least
weekly. Ophthalmoscopy examinations were conducted before dosing commerg)ﬁéd and at the end

of the study. @

N

Toxicokinetic investigations were conducted at part of this study. Blood s@‘h%ples were taken
from the jugular vein of all animals (non-fasted) at the time of necrops \&iay 31) for
determination of plasma XDE-729 Acid concentrations. Spot urine samples were collected from
all animals on day 29 for determination of XDE-729 Acid concentrgﬁons.

$

Blood samples (non-fasted) were taken from the orbital sinus a&iﬁe time of scheduled necropsy
and a standard range of haematology and clinical chemistry E\%’ameters were measured.

QO
A necropsy was conducted on all animals the end of the @eek treatment period. The weights of
major organs were recorded. Macroscopic changes wereaecorded. A standard range of organs
and tissues were removed and fixed. The liver, kidneys and spleen from all males, macroscopic
abnormalities from all animals, and other organs frgfn only the control and high dose animals,
were subjected to microscopic (light) examinati%@,

x
Q
RESULTS bQ
N
Received doses were calculated in terms @9 mg XDE-729 Acid/kg body weight. Mean values are
shown below: L
>

(%)
Table B.6.3.2-2 Mean dose received@glkglday)
=

Target dose level of XDE-729 A&q}’ 10 50 250 1000
(mg/kg/day) S
Males b‘l?’ 10.2 54.0 269 1025
Females ) § 9.94 48.7 241 958
>

N; L .
There were no treatmeg?f related deaths or clinical signs of toxicity.
2

There were no treahgn)ent-related effects on bodyweights or food consumption.

,Q

>
There were ngﬁeatment-related ophthalmoscopy findings or effects on the clinical chemistry
parameters. Qq?

2
Red blogffcell count was significantly reduced in males at 1000 mg/kg/day, as presented in
Tables:B.6.3.2-3. Although this is regarded as probably treatment-related, the underlying cause
of thig' change is unclear as no gross or histological indications of internal or external blood loss
or fistological evidence of accelerated erythrocyte destruction or diminished erythropoiesis were
arent.
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Table B.6.3.2-3 Selected group mean haematology findings \Q\%
Target dose level of XDE-729 Acid (mg/kg/day) é\\
Parameter Males Females A'o)@

0 10 50 250 1000 0 10 50 2596 1000
RBC (10%/uL) 9.70 9.75 9.67 9.18 8.94% 9.49 8.87 9.27 938 9.09
* significantly different from control, p<0.05 OQ

Q)b
Organ weights were not affected by treatment. There were no treatment-related r;g%croscopic or
microscopic pathology findings. S
*QQ)

The toxicokinetic findings are summarised in Table B.6.3.2-4. The plasma_concentration of
XDE-729 Acid, measured at the end of the study, was approximately dosg-proportional in both
genders, indicating that dose level has no influence on systemic bioava@'libility. Urinary excretion
of XDE-729 Acid was also approximately dose-proportional. The extfapolated amount of XDE-
729 Acid excreted in 24 h expressed as a percentage of daily intakg&z‘ZS — 49%) was less than for
rats in the 28-day study (Yano et al 2009), but firm conclusions en excretion should not be drawn
from these data because of uncertainties relating to the extrap@@%%n to 24 h from spot urine

samples. .
&

N
Table B.6.3.2-4 Mean amount of XDE-729 Acid in plasma& y 31) and urine (29)

Target glnge\level of XDE-729 Acid (mg/kg/day)

Parameter Males ¢ q,o Females
0 | 10 [ 250°] 500 [ 1000 [ o [ 20 [ 250 [ 500 [ 1000
: - S
Actual dose of XDE-729 Acid at blood 0 | 858 |32 |221 | 909 | 0 | 824 | 412 | 216 | 876
sampling (mg/kg/day) IS
; R : (e}
Actual intake of XDE-729 Acid 0 | 03| 187 | 959 | 353 | 0 |0253 | 1479 | 673 | 291
(mg/mouse/day) S
Plasma conc of XDE-729 Acid (ug/g) NQ |.0%4 | 1.96 | 1453 | 4534 | NQ | 0.63 | 119 | 13.56 | 3189
- e S
Amount of XDE-729 Acid in 24 hurine |\ @496 | 0512 | 231 | 806 | NQ | 0125 | 0.355 | 1.66 | 7.74
(mg/mouse) Q

26.7 275 | 240 22.7 - 49.0 | 237 24.5 26.8

Amount of XDE-729 Acid in 24 h* urine | ~0
as % of daily intake \q§’

NQ = not quantifiable >
damount XDE-729 extrapolated to a 2%®/alue, based on 24 h urine volume established from historical controls

(‘z,\\OQ
N
Adverse effects of dietdry administration of XDE-729 Acid for 28 days to mice were limited to
the observation of a@ﬁ’ght reduction in blood cell count in males at a target dose level of 1000
mg/kg/day. A study’NOAEL of 269 mg/kg/day (target 250 mg/kg/day) is identified. A
toxicokinetic investigation showed that systemic bioavailability and urinary excretion of XDE-
729 Acid is dgée-proportional.

o

CONCLUSION

3 I (2009)
&
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XDE-729 Acid s{\@
Study | 1A 5.3.2/03 90-day dietary toxicity study in Crl:CD1(ICR) r@@e
Reference | |G (2010) @
Date performed | July — October 2009 Q
Test facility
<
Report reference . Laboratory study ID 091056 bo
Guideline(s) = OECD 408 (1998) @
Deviations from the guideline | None (§
GLP | Yes 03
Test material | XDE-729 Acid, Lot #E2978-05-01 TSNO&@Sl-OOOE, 96.5% purity
Study acceptable | Yes S
(’O\Q
METHODS N
Q@
Crl:CD1(ICR) mice, about 7 weeks old at the start of treatment, we;gé’randomly assigned to the
test groups as shown in the table below. S
S
4]
Table B.6.3.2-5: Study design &
~
Test Target dose level of XDE-729 Acid (mg/kg/d i Number of animals
- Cl
est group arget dose level o (mg/kg a&(p Males Females
—

1 0 L 10 10

2 50 RS 10 10

3 250 & 10 10

4 500 ‘;QQ) 10 10

5 w000 © 10 10

N
O.
S
&

O
The test and control diets were prepared ugﬁw\fg Lab Diet Certified Rodent Diet #5002. The
stability of the test substance in the dietg‘ﬁr the period of use was established prior to study
commencement. The achieved concentfations of XDE-729 Acid in analysed samples of test diet
used on the study were within 12.5%0f the nominal, demonstrating satisfactory preparation of
the dietary formulations. c\)@

&
General clinical observations were recorded at least once daily and a more detailed clinical
examination was conducted weekly. Bodyweights and food consumption were measured at least
weekly. Ophthalmoscopy:.€xaminations were conducted before dosing commenced and at the end

3
of the study. 4

Q@
Toxicokinetic inves@f;)ations were conducted at part of this study. Blood samples were taken
from the jugular of four males and four females (non-fasted) per group on Day 86 for
determination of plasma XDE-729 Acid concentrations. Spot urine samples were collected from
all animals on\«ﬁ%\y 86 for determination of XDE-729 Acid concentrations.

Q
Blood sar@i?les (non-fasted) were taken from the orbital sinus at the time of scheduled necropsy
and a s@dard range of haematology and clinical chemistry parameters were measured.
X
Q
2 : : .
A rLgCropsy was conducted on all animals the end of the 4 week treatment period. The weights of
major organs were recorded. Macroscopic changes were recorded. A standard range of organs
d tissues were removed and fixed. The urinary bladder and macroscopic abnormalities from all

N
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animals, and other organs from only the control and high dose animals, were subjected to g
microscopic (light) examination. 5\\
&
RESULTS P
o
, : . : <
Received doses were calculated in terms of mg XDE-729 Acid/kg body weight. Mea@zalues are
shown below: X0
R
Table B.6.3.2—6 Mean dose received (mg/kg/day) &®
Target dose level of XDE-729 Acid 9
(mg/kg/day) 50 250 500 6;0 1000
Males 494 247 495(»0&Q 989
Females 50.2 258 512 1008
S
There were no treatment related deaths or clinical signs of toxicity,

S

2
NS
There were no treatment-related effects on bodyweights or fogza_@onsumption.

- Q - .
There were no treatment-related ophthalmoscopy findings g¥ effects on the clinical chemistry

Qo
parameters. o>

-9
N
. . -$ . .

There were no treatment-related differences in the h(@natology or clinical chemistry parameters.

@

<
Organ weights were not affected by treatment. THere were no treatment-related macroscopic
necropsy findings. é‘}

o

Treatment-related microscopic pathology fidings were limited to the observation urinary bladder
changes in two high dose males (see Ta I§B.6.3.2—7), comprising of a slight, acute inflammation
which affected the mucosa and/or wal!b the urinary bladder, accompanied by slight or moderate
submucosal oedema. The transitionakepithelium lining the bladder in one of these males was slightly

hyperplastic (thickened) and had muitiple foci of ulceration. Small crystals were noted in the urinary

bladder of one of these males. Qq?
(Y
LR . R
Table B.6.3.2-7 Selected mlc@coplc pathology findings
4\50\ Target dose level of XDE-729 Acid (mg/kg/day)
Finding \Q(b Males Females
O,AQ, 0 50 250 500 | 1000 0 50 250 500 | 1000
Urinary bladder ,O
No. of animals examin@V 10 10 10 10 10 10 0 0 0 10
Inflammation, acuteé\ slight 0 0 0 0 2 - -
Oedema, submucgsa: slight or moderate 0 0 0 0 2 - -
Hyperplasia, tr%%monal epithelium: . 0 0 0 0 1 ) ) 0
{\Q slight
UlcerationSnultifocal 0 0 0 0 1 - - - - 0

&

Tl‘@§esults of the toxicokinetic investigation are summarised in Table B.6.3.2-8. The plasma
géhcentration of XDE-729 Acid, measured on day 86, was approximately dose-proportional in
&{\%oth genders, indicating that dose level has no influence on systemic bioavailability. It can also

O.
S
&
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be concluded that urinary excretion of XDE-729 Acid was also approximately dose-proportion
based on linear regression analysis. 6\\
-0
Table B.6.3.2-8 Mean amount of XDE-729 Acid in plasma and urine on day 86 Qrg’
Target dose level of XDE-729 Acid (mg/kg/day) iéb
Parameter Males Femalg\\
0 50 250 | 500 | 1000 0 50 %@ 500 | 1000
Actual dose of XDE-729 Acid at blood 0 432 | 219 | 461 924 0 43 &Q§77 385 | 1024

sampling (mg/kg/day)

: 729 Aci %
Actual intake of XDE-729 Acid 0 | 166 | 874 | 175 | 349 | 0 | 14| 615 | 129 | 313
S

(mg/mouse/day)
Plasma conc of XDE-729 Acid (ug/g) NQ | 437 | 1845 | 378 | 683 | NQ Os,ér.os 10.15 | 22.6 | 65.4

- - P P
Amount of XDE-729 acid in 24 hurine |\ | 5750 | 281 | 587 | 165 | NOS| 0628 | 251 | 114 | 103
(mg/mouse) <

729 acid in 24 1 uri N
Amount of XDE-729 acid in 24 hturine | | 454 | 324 | 340 | 470 |5~ | 441 | 416 | 861 | 328
as % of daily intake S
NQ = not quantifiable 0\;
damount XDE-729 Acid extrapolated to a 24 h value, based on 24 h urine volume Q@olished from historical controls

&
CONCLUSION e
N

Adverse effects of dietary administration of XDE-729 c>id for 90 days to mice were limited to
the observation of microscopic changes in the urinarybladder, characterised as a slight, acute
inflammation affecting the mucosa and/or wall accg?hpanied by submucosal oedema, in two
males at a target dose level of 1000 mg/kg/day. %&ldy NOAELSs of 495 mg/kg/day (target 500
mg/kg/day) in males and 1008 mg/kg/day (target 1000 mg/kg/day) in females are identified. A
toxicokinetic investigation showed that systenic bioavailability and urinary excretion of XDE-
729 Acid is dose-proportional. §

(2010)

(§‘D XDE-729 Acid
(\b Study | 1A 5.3.1/04 Palatability probe and 28-day dietary toxicity study in
O Beagle dogs
0 Reference | (2010)
A%Date performed | November 2008 — March 2009
@ Testfacility | E
QS) Report reference | Laboratory study no. 133-119; Dow study ID 081127
Q Guideline(s) | Investigations as specified in OECD 409
De\é@%ions from the guideline | Duration of exposure was 28 days
GLP | Yes
Q(bb Test material | XDE-729 Acid, Lot #£2350-93 TSN030751-0002, 99.00% purity
o Study acceptable = Yes
$

Q
METQ&@DS

3
Begﬁe dogs, about 6- 7 months old on receipt, were randomly assigned to the test groups.
o

g&n a palatability probe study, groups of 2 dogs of each sex were fed diets containing the test
S substance at concentrations of 7500, 15000 or 30000 ppm (reduced to 22500 ppm for females)

5
N
&
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for up to 3 days. Reductions (slight in males and marked in females) in bodyweight and food Q@
consumption were observed at 3000 and 22500 ppm. The dose levels for the 28-day study W%@
selected taking account of the results of this probe investigation. X2

In the 28-day study, the following dose levels/group sizes were used: *g:Q
3

N

o

Table B.6.3.3—1 28-day study design >

<&
. Number of@nimals
Test group Dietary concentration of XDE-729 Acid (ppm) O
Males P Females
1 0 2 \~'Q‘0 2
2 300 2 @ 2
3 3000 2 & 2
N

4 15000 < 2
5 30000% \\03

& on days 25-28 group 5 males were also fed control diet because of poor consumptior\\@the test diet
-9

NS
The test and control diets were prepared using Lab Diet Certiﬂgﬁ’Canine #5007. The stability of
the test substance in the diet for the period of use was established prior to study commencement.
The achieved concentrations of XDE-729 Acid in analysed-Samples of test diet used on the 28-
day study were within 5% of the nominal, demonstratingoégtisfactory preparation of the dietary
formulations. \{;\

>
General clinical observations were recorded at Ieas\tz(gnce daily and a more detailed clinical
examination was conducted weekly. Bodyweight§'and food consumption were measured at least
weekly. Ophthalmoscopy examinations were cénducted before dosing commenced and at the end
of the study. \bQ
>
Toxicokinetic investigations were cond cted at part of this study. Blood samples were taken
from all animals via the jugular vein fggb etermination of plasma XDE-729 Acid levels at the
following times: 1, 2, 6 and 16 hoursgostdose on days 27 and 16 hours after the day 28 food
removal (Day 29). The animals werenot fasted prior to the Day 27 blood collection. Additional
blood samples were taken for twesmales at 30000 ppm at 1, 2, 6, and 16 hours postdose on Day
24. Twenty-four hour urine sa‘@ﬁles were collected from all animals (non-fasted) just prior to
necropsy for determination of2XDE-729 Acid levels.
Q
.O
Blood samples were takgﬁ‘\from the jugular vein before treatment commenced and at the end of
the treatment period, aj&r an overnight fast. A standard range of haematology and clinical
chemistry paramert{%JsG(Nere measured. Urine samples were collected before treatment commenced

and towards the end of the treatment period for analysis of the standard parameters.

&

A necropsy wQé\conducted on all animals the end of the 4 week treatment period. The weights of
major organsawere recorded. Macroscopic changes were recorded. A standard range of organs
ere removed and fixed. The fixed organs from all animals were subjected to
microscopic (light) examination.

<
X
RESOLTS
30

O
RBceived doses were calculated in terms of mg XDE-729 Acid/kg body weight. Mean values are

&(\\?hown below:

o.
S
&



N

77 é@?
>
@)
¥

XDE 729 Methyl (Halauxifen-methyl) Volume 3, Annex B.6
Table B.6.3.3—-2 Mean dose received (mg/kg/day) \Q\%
X
- - N
Dietary concentration of XDE-729 300 3000 15000/30000 (e)
Acid (ppm) O}Q
Males 11 80 635 Y
Females 9 85 323 \\S{Z)

N
There were no unscheduled deaths. The only clinical signs that could possibly be daeoto
treatment were observed in high dose males during the last week of treatment. Ong animal had
atypical muscle tone (lower than normal) and one had atypical palpebral closurgsq(eyes closed
more than normal). <

&

Adverse effects on bodyweight and food consumption occurred in high dtgé\e males and females,
as shown in Tables B6.3.3-3 and B6.3.3-4. Group mean bodyweight ofgﬁales and females at
termination was 17% and 5% lower, respectively, than at the start of treatment. The amount of
food consumed by high dose males was markedly lower than contrgls throughout the study. For

. ) . &
high dose females, food consumption was slightly reduced. X2

S

o
Table B.6.3.3-3 Group mean bodyweights, selected values (k%),Q-

Dietary concentration of XDE§§’29 Acid (ppm)
Week Males &S Females
0 300 3000 30000 \Q‘ 0 300 3000 15000
0 9.025 8.000 8.750 7.850 Q)(zy 7.350 8.375 9.150 9.500
1 9.075 8.100 8.950 7.225;\ 7.350 8.575 9.345 9.475
2 9.260 8.350 8.975 6.3;9) 7.465 8.500 9.200 9.240
3 9.100 8.565 8.975 6‘%25 7.525 8.515 9.440 9.450
4 9.070 8.490 8.835 §b6.475 7.460 8.470 9.355 8.990
S
2

Table B.6.3.3—-4 Group mean food cons(lz??ption, selected values (g/animal/day)

%%fary concentration of XDE-729 Acid (ppm)
Week Mal/@g Females
0 300 £ 3000 30000 0 300 3000 15000
1 240.6 316.90(3“/ 232.0 153.2 227.5 247.1 261.8 169.4
2 303.3 3.18:6 2534 159.0 252.5 252.7 272.1 212.8
3 217.9 @.6 237.5 155.3 285.3 245.1 274.9 222.1
4 246.9 \(}%88.7 2335 69.3 305.0 260.4 243.3 226.5

[
There were no treaaér{ent-related ophthalmoscopy findings.
Q
>
There were no differences in haematology, clinical chemistry or urinalysis findings that were
attributable gﬁ(DE-?Zg Acid treatment.
2
Organ WC@hts were not affected by treatment. There were no treatment-related macroscopic or
microﬁbpic pathology findings.
o
T icroscopic pathology examination identified the kidneys at the main target organ, as shown
if°Table B6.3.3-5. Both high dose males had slight, multifocal, tubular degeneration and
\i\\‘?egeneration, involving approximately 5 to 10% of the renal parenchyma. Both high dose females
.~ and one mid dose male had very slight, focal or multifocal tubular degeneration and regeneration,

K
S
&
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involving less than 1% of the renal parenchyma. The degenerative effect was characterized by ;&
clusters of cortical and outer medullary tubules that had distended lumens and were lined by s~
flattened epithelial cells. Regenerative tubules were lined by small cuboidal epithelial cells.with
increased cytoplasmic basophilia. The treatment-related degeneration and regeneration of tHe
kidneys involved the proximal and distal tubules of the cortex, and collecting ducts of g[ga outer
zone of the medulla. Chronic interstitial inflammation and occasional necrotic tubularc’épithelial
cells were present in the areas of tubular degeneration and regeneration. @bo

X
The microscopic examination revealed an additional treatment-related effect, t é§of atrophy of
the thymic lymphoid tissue, seen in high dose males and females. This findirjg, as characterised
by thinning of the cortical lymphoid tissue. There was no increase in the ameunt of cellular
debris or lymphocytic necrosis in the thymus of affected dogs as compared-to the control group
animals. The thymic atrophy was possibly stress-related, and not an in%ip‘%tion of primary

toxicity to the thymus. o
&
Table B.6.3.3-5 Selected microscopic pathology findings \(0\\
[
Dietary concentratioQg‘\‘ XDE-729 Acid (ppm)
Finding Males L Females
0 300 3000 3@00 0 300 3000 15000

Number examined 2 2 2 .o_,o 2 2 2 2 2
Kidneys 6$~\
Tubule degeneration & regeneration, o
bilateral, multifocal v slight 0 0 @J@ 0 0 0 0 !

slight 0 0 ,LQO 2 0 0 0 0

. . o
Tubule degeneration & regeneration, N
unilateral, multifocal v slight 0 0 \b 0 1 0 0 : 1
")

Thymus ~(\O
Atrophy, lymphoid tissue v slight 0 b% 0

slight @0 1

(4]
moderate 0 Q’g) 0 1

\b

O
The results of the toxicokinetic hg(/estigations, conducted during the last week of the study, are
summarised in Table B.6.3.3-,§~.Z’For males, systemic absorption of XDE-729 Acid, based on the
calculated AUC,4n values, was dose-proportional at the low and mid dose levels, but greater than
dose proportional at the highest dose level. For females, systemic absorption of XDE-729 Acid
was approximately dose;%’roportional at all treatment levels. Urinary elimination in the 24 hour
urine samples ranged from 13 to 53% and 41 to 70% of daily intake in males and females,

respectively. QS)
Q
>
&
Q%
2
N
«Q
X
&
S
O
¥
X2
N
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Table B.6.3.3—-6 Toxicokinetic investigation: mean systemic AUC,4, values and urinary elimination®

during last week of study S
Q
Dietary concentration of XDE-729 Acid (ppm) D}@
Parameter Males Females 627
0 300 3000 30000 0 300 SOQQ@ 15000
Actual dose of XDE-729 Acid at time 0 10 79 331 0 9 & 264
of blood sampling (mg/kg/day) >
AUC,4, for XDE-729 Acid (pg h/mL) - 16 185 5893 26 <§Q') 167 1900
L o
Amount of XDE-729 Acid in24 h NO 13 391 177 NQ 38 OK) 548 115
urine (mg/kg) Q
L ~Q
Amount of XDE-729 Acid in 24 h
urine as % of daily intake ) 13 49 53 ‘(\&1 0 a4
NQ = not quantifiable §
N

CONCLUSION

above (males) or 15000 ppm (females) caused adverse effects#n the kidney (slight tubular

degeneration and regeneration). At the highest dose level '2\6500 ppm in males and 15000 ppm in

females) the kidney changes were accompanied by lymph@id tissue atrophy in the thymus, a
slight bodyweight loss and by lower food consumption:Zhe study NOAELSs are 300 ppm for
males (intake of about 11 mg/kg/day) and 3000 ppmgé? females (intake of about 85 mg/kg/day).
\‘Z’(b
A toxicokinetic investigation showed that systemi¢ bioavailability of XDE-729 Acid is dose-
proportional at dietary levels of up to 3000 pp@in males and up to 15000 ppm in females.
o

S
®
& I (2010)

&

]
fbo’ XDE-729 Acid
,gt‘-udy I1A 5.3.3/01 90-day oral (dietary) toxicity study in Beagle dogs
Reference (2011)
Date ﬁfcrmed December 2009 — March 2010
Test facility | |
Re,@\rt reference Laboratory study no. 133-122; Dow study ID 091070
% Guideline(s) | OECD 409
Deviations fﬁn the guideline : None
> GLP | Yes
O Test material | XDE-729 Acid, Lot # E2978-05-0 TSN030751-0005, 96.5% purity
« Study acceptable . Yes
&

“
METHODS ,°
&

Q . .
Beagle dogs, about 5 months old on receipt, were randomly assigned to the test groups as shown
in the table below.
X
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Table B.6.3.3-7: Study design -9
<
. Number of animals (s)\
Test group Dietary concentration of XDE-729 Acid (ppm) %)
Males Fem?\tgs
1 0 4 ol
(%]
2 500 4 L4
3 2500 4 $ 4
4 12500 4 Q)b 4
R\

Q

The test and control diets were prepared using Lab Diet Certified Canine #500?§I’he stability of
the test substance in the diet for the period of use was established prior to s uo%’/ commencement.
The achieved concentrations of XDE-729 Acid in analysed samples of test®iet used on the 28-
day study were within about 9% of the nominal, demonstrating satisfactg%y preparation of the
dietary formulations. R

.Q
General clinical observations were recorded at least once daily anQ;E\ more detailed clinical
examination was conducted weekly. Bodyweights and food consgimption were measured weekly
during the study. Ophthalmoscopy examinations were conduc@ before dosing commenced and

at the end of the study. S

§

G
Toxicokinetic investigations were conducted at part of tbgi% study. Blood samples were taken
from all animals via the jugular vein for determinatiorge\f plasma XDE-729 Acid levels at the
following times: 1, 2, 6 and 16 hours after initiation(§?f the light cycle on Day 88 and 16 hours
after the day 90 food removal (on Day 91). The anifhals were not fasted prior to the Day 88 blood
collection. Twenty-four hour urine samples We[ga%’ollected from all animals (non-fasted) during
Week 13 for determination of XDE-729 Acid Jévels.

O
N
Blood samples were taken from the juguIQ@o\/ein before treatment commenced and during Weeks
7 and 13, after an overnight fast. A stangfﬂd range of haematology and clinical chemistry
parameters were measured. Urine samgles were collected over 16 hour periods at the same time
intervals as for blood sampling, for Qg%éasurement of the standard parameters.
\b
O
A necropsy was conducted on a@nimals the end of the 13 week treatment period. The weights
of major organs were recorde%‘bl\/lacroscopic changes were recorded. A standard range of organs
and tissues were removed and fixed. The fixed organs from all animals were subjected to
microscopic (light) examigation.
\ofb
RESULTS G
QQ)

Received doses weré calculated in terms of mg XDE-729 Acid/kg body weight. Mean values are

shown below: @
O

&~
Table B.6.3.§@ Mean dose received (mg/kg/day)

(&
§ Dietary concentration of XDE-729 500 2500 12500
«Q Acid (ppm)
S Males 16.75 80.6 424
$ Females 18.7 79.9 415
(@)
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Bodyweight gain was reduced among males, and to a lesser extent in females, at 12500 ppm. B
the end of the treatment period bodyweights of males and females at this dose level were 14%.~
and 8% lower, respectively, than controls (see Table B.6.3.3-9). The lower bodyweights of.males
at 12500 ppm were statistically significantly different from controls. The reduced bodyw%iﬁnt
gain at 12500 ppm correlated with slightly lower food consumption in this group, thoug\l\@

statistical significance was not achieved (see Table B.6.3.3-10). Q"
bO
Table B.6.3.3-9 Group mean bodyweights, selected values (kg) {\@
Dietary concentration of XDE-729 Acid (ppm) o\f}
Day Males Femal@z’
0 500 2500 12500 0 500 \0\ 2500 12500
-1 6.91 6.99 7.03 6.98 6.09 6.1953’ 6.24 6.26
7 7.26 7.34 7.31 6.94 6.32 6.3@@ 6.58 6.32
14 7.38 7.75 7.67 7.05 6.52 g:?s 6.85 6.28
49 8.16 8.66 8.56 6.94 6.71 \{ZBJS 7.18 6.15
90 8.91 9.73 9.56 7.62% 7.33 3\? 7.58 7.81 6.74
*significantly different from control p<0.05, taking account of time and dose &
;\\OQ
Table B.6.3.3-10 Group mean food consumption, selectegé?alues (g/animal/day)
Dietary concentration o@EDE-729 Acid (ppm)
Week Males 0 Females
0 500 2500 1250(91\v 0 500 2500 12500
1 252 284 280 &]3 215 202 226 193
2 255 305 293 bQCZ>36 217 252 235 181
5 278 319 312 DS 250 335 280 297 220
7 244 269 245 (§ 220 272 233 214 214
10 254 274 280{\b 249 253 251 213 219
12 265 285 g&)@ 276 306 276 250 225
(9))

(g
There were no treatment-relatedQ@%thalmoscopy findings.

>
There were no differences in@inical chemistry or urinalysis findings that were attributable to
XDE-729 Acid treatment. §

N
&>

Haematology findings@% summarised in Table B.6.3.3-11. At 12500 ppm, in both sexes, there
were decreases in redZell mass (RBC, haemoglobin concentration and haematocrit) at weeks 7
and 13, although tlig differences were not statistically significant. No effects on reticulocyte
count were appargnt. These findings, observed only at the highest dose level, were considered
likely to be a se‘:&ondary effect of XDE-729 Acid treatment, related to the decreases in

bodyweight(gﬁn.
2

X,
@Q
S
O()
S
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Table B.6.3.3-11 Selected group mean haematology findings \Q\%
Dietary concentration of XDE-729 Acid (ppm) (S)\\
Parameter Week Males Females A.o}@
0 500 2500 | 12500 0 500 25000°| 12500
Pretest 6.26 6.38 5.90 5.99 6.41 6.56 6?@? 5.76
RBC (10%/uL) 7 7.16 6.87 6.78 6.00 7.04 6.74 on?94 6.18
13 7.20 6.96 6.78 5.73 7.24 6.88 {séU 6.95 5.61
Pretest 13.48 13.35 12.55 12.98 13.83 14. 13.98 12.63
Haemoglobin (g/dL) 7 15.60 14.85 14.75 13.20 15.58 ;6490 15.20 13.78
13 15.78 15.18 14.88 12.93 16.35 (\6\'15.48 15.65 12.78
Pretest 42.23 42.35 39.23 40.85 43.380%' 44.65 43.63 39.68
Haematocrit (%) 7 47.33 45.35 44.93 40.40 46&@ 45.23 46.23 42.15
13 47.30 45.73 4453 39.03 %&23 45.70 46.05 38.83
N
4
The organ weight analysis revealed significantly increased bo yﬁ?eight-related liver weight in
males (by 20%, in comparison with controls) and females (b¥, 1%) at 12500 ppm (see Table
B.6.3.3-12). S
éb
Table B.6.3.3-12 Selected group mean organ weights Q\“’
Dietary Sétn‘centration of XDE-729 Acid (ppm)
Parameter Males h’\Q’ Females
0 500 \‘Q“SJOO 12500 0 500 2500 12500
Final bodyweight (kg) 8.71 950 9 9.39 7.26* 7.10 7.20 7.48 6.45
Liver weight (g) 228 230\§b 247 224 192 206 199 265**
Liver weight (% bodyweight) 2.61 2£§ 2.64 3.13* 2.74 2.89 2.66 4.14%*
Liver/brain weight ratio 3.12 r\603 3.42 3.13 2.62 2.99 2.67 3.64*

*significantly different from control p<0.05

changes are summarised in Tabl;‘é

**$§ignificantly different from control p<0.01
@
(bq
N . o . :
There were no treatment-related giacroscopic necropsy findings. The key microscopic pathology

B.6.3.3-13. Treatment-related changes occurred only at 12500

ppm, with the kidney being @ntified as the main target organ in both males and females. The
changes in the kidney congsisted of slight degeneration with regeneration of renal proximal and
distal tubules, slight degeperation of collecting ducts and the presence of a focal granuloma in the
cortex or medulla. Theaﬁdney effects involved less than 1% of the renal parenchyma in most of
the affected animals. The tubular degeneration was characterized by clusters of proximal and

distal tubules in t

hQs:‘ortex with distended lumens which were lined by flattened epithelial cells,

and sometimes cgptaining proteinaceous fluid. Regenerative proximal and distal tubules were
lined by small ¢uboidal epithelial cells with increased cytoplasmic basophilia. A few necrotic
epithelial ceIJ§Were present in some areas of tubular degeneration in two high-dose males.
Chronic inzg?stitial inflammation and fibrosis were present in the areas of tubular degeneration
and regené\ration. The degeneration of collecting ducts was characterized by dilated ducts lined
by flatté‘%ed or hypertrophic epithelial cells, with associated interstitial fibrosis. Some affected
coll@ng ducts contained exfoliated epithelial cells and proteinaceous fluid.

N}
@ﬁer changes present at 12500 ppm were slight atrophy of the thymus (possibly stress related)
gﬂyperplasia of the bone marrow (characterised by an increase in myelopoiesis) and, in females
A only, extramedullary haematopoiesis of the liver and spleen. Microscopic examination of the

K
S
&
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o
peripheral blood smears of the female with moderate bone marrow hyperplasia and a left-shift
myeloid cell line of the bone marrow revealed neutropenia, characterised by a complete lack
mature segmented neutrophils at the final sampling time, and low numbers of band stage .
neutrophils. The predominant white blood cell types in the peripheral blood of this anim awere
reactive lymphocytes and monocytes. These findings were consistent with ineffective &
myelopoiesis and maturation arrest. OQ"

Table B.6.3.3-13 Selected microscopic pathology findings: no. of affected animals{\@

o

Dietary concentration of XDE-729 Aci@g{)pm)
Finding Males ~QQ’ Females
500 2500 12500 0 (\O\ 500 2500 12500
Number examined 4 4 4 4 4 \(:o\' 4 4 4
Kidneys (\@V
Degeneration with regeneration, tubule, .O
bilateral, multifocal vslight | © 0 0 3 0 0 0 2
X
slight 0 0 0 1 0\50 0 0 0 0
Degeneration, collecting duct, unilateral, 0 0 0 @gJ 0 0 0 1
multifocal v slight o
Degeneration, collecting duct, bilateral, 0 0 0 \\O 3 0 0 0 1
multifocal v slight 80
Granuloma, cortex, focal v slight 0 0 09 1 1
Granuloma, medulla, focal v slight 0 bé\ 1 0
Thymus ,\QSD
Atrophy, lymphoid tissue v slight 0 \QQ) 0 2
slight 05" 0
Bone marrow \b\
Hyperplasia slight 0 QO\} 0 1 1
N
moderate 0.9 o0 0 1
Liver Q?\,
Extramedullary haematopoiesis, multifocal Q@
slight \@QO 0 0 0 0 0 0 1
T $)
Extramedullary haematopoiesis, diffuse ~ QF
moder arS?Q 0 0 0 0 0 0 0 1
"
Spleen b(b
Extramedullary haematopoiesis, mt@focal 0 0 0 0 0 0 0 1
;8.\ slight
Extramedullary haematopoiesi,%‘?iffuse 0 0 0 0 0 0 0 1
O,A moderate
Hematopoietic/lymphoi stem
Neutropenia ’§ moderate 0 0 0 0 0 0 0 1
S
&

o
The results.of the toxicokinetic investigations, conducted during the last week of the study, are
summarjsed in Table B.6.3.3-14. For both genders, systemic absorption of XDE-729 Acid, based
on the alculated AUC,4;, values, was dose-proportional at the low and mid dose levels, but much
greakg@r than dose proportional at the highest dose level. Urinary elimination as a proportion
intake was lower at the mid and high exposure groups, suggesting that the elimination processes

aperating at 500 ppm may be saturated at these higher exposure levels.
2
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Table B.6.3.3-14 Toxicokinetic investigation: mean systemic AUC,4, values and urinary eliminatiof

$

during last week of study S
Q
Dietary concentration of XDE-729 Acid (ppm) D}@
Parameter Males Females 60
0 500 2500 12500 500 ZSOQg’ 12500
N
Dose of XDE-729 Acid at time of 0 125 | 6051 | 3801 16.6 03 | 400.1
blood sampling (mg/kg/day) >
AUC,4, for XDE-729 Acid (pg h/mL) - 41 183 2917 44 {\\Q') 212 3794
Plasma elimination t,, (h) - ND ND 2.37 ND OK;D ND 4.89
- idi (%]
Amount of XDE-729 Acid in 24 h 0 1255 | 443 | 1071 168 | 206 | 1345
urine (mg/kg/day) 6\.
- idi <
Ar_nount of XDE_ 72_9 Acid in 24 h ) 102 73 28 ) . 106 47 32
urine as % of daily intake 3’
ND = not determined because plasma concentrations of XDE-729 at terminal sacrifice were E\QDW the limit of quantitation
&
CONCLUSION S

NS
Dietary administration of XDE-729 Acid for 90 days to the ng?gf a dose level of 12500 ppm
caused adverse effects primarily in the kidney (slight tubular-degeneration and regeneration,
degeneration of collecting ducts, focal granuloma in the cogtex or medulla), accompanied by
microscopic changes in thymus (lymphoid atrophy), bqr}?émarrow (hyperplasia), spleen and liver
(extramedullary haematopoiesis, females only), liver weight increases, and decreased bodyweight
and food consumption. A study NOAEL of 2500 pp;p?intake of about 80 mg/kg/day in both
sexes) was identified. &

~Q®

A toxicokinetic investigation showed that sys@wic bioavailability of XDE-729 Acid is dose-
proportional at the low (500 ppm) and mid (2500 ppm) dose levels, but much greater than dose
proportional at the highest dose level (12580 ppm). Urinary elimination processes occurring at
500 ppm appeared to be saturated at the&f?ld and high dose levels.

S

4 I (2011)

@
{bq
\b
S

& XDE-729 Acid
<4 Study | I1A 5.3.4/01 One-year oral (dietary) toxicity study in Beagle dogs
eference | N (2012)
D@E performed | December 2010 — December 2011
& Test facility - |
port reference = Laboratory study no. 1797-006; Dow study 1D 101163
¢'  Guideline(s) OECD 452

Deviatighs from the guideline i None

& GLP | Yes
r§ Test material | XDE-729 Acid, Lot # E2837-52 TSN030751-0006, 95.3% purity
\6\ Study acceptable = Yes
S
@
METHqg§

Q
Beagleﬁ%gs, 5-6 months old on receipt, were randomly assigned to the test groups as shown in
the tgﬁe below.

N}
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Table B.6.3.3—15: Study design \Q\%
X
. Number of animals (s)\
Test group Dietary concentration of XDE-729 Acid (ppm) %)
Males Fem?\tgs
1 0 4 ol
(%]
2 500 4 L4
3 2500 4 $ 4
4 10000/5000° 4 @b 4
RN

®for females only the dose level was reduced to 5000 ppm on day 47 following the observation of bodyweight loss

S
The test and control diets were prepared using Lab Diet Certified Canine #50§7. The stability of
the test substance in the diet for the period of use was established prior to i\f&dy commencement.
The achieved concentrations of XDE-729 Acid in analysed samples of test diet used on the 28-
day study were within about 3% of the nominal, demonstrating satisfac\tl?ry preparation of the
dietary formulations. S
&

General clinical observations were recorded at least once daily agea more detailed clinical
examination was conducted weekly. Bodyweights and food ¢ %mption were measured weekly
during the study. Ophthalmoscopy examinations were condugcted before dosing commenced and
at the end of the study. (§O
o
Toxicokinetic investigations were conducted at part ofgﬁs study. Blood samples (non-fasted)
were taken from all animals via the jugular vein for determination of plasma XDE-729 Acid
levels at the following times: 1, 2, 6 and 16 hours aﬁér initiation of the light cycle on one day at
3, 6 and 12 months. Twenty-four hour urine samgtles (non-fasted) were collected from all animals
on one day during Weeks 13, 26 and 52 for de{t@'mination of XDE-729 Acid levels.
O

Blood samples were taken from the jugula@?ein before treatment commenced and at 3, 6 and 12
months, after an overnight fast. A stand rd range of haematology and clinical chemistry
parameters were measured. Urine samptes were collected over 16 hour periods at the same time
intervals as for blood sampling, for geasurement of the standard parameters.

v

\b
A necropsy was conducted on alkzanimals the end of the 12 month treatment period. The weights
of major organs were recordedeMacroscopic changes were recorded. A standard range of organs
and tissues were removed and’fixed. The fixed organs from all animals were subjected to
microscopic (light) examy\;@ion.
G
N
RESULTS Q@
(2
Received doses Wé[)ce) calculated in terms of mg XDE-729 Acid/kg body weight. Mean values are
shown below: _ &
&

X
Table B.6.3.3Qé16 Mean dose received (mg/kg/day)

Z . .
§ Dietary con;er_ntratlon of XDE-729 500 2500 10000/5000
9 cid (ppm)
S Males 13.9 82.4 354.8
o
& Females 16.7 89.9 219.8
N}
S
%'Fhere were no unscheduled deaths or treatment-related clinical signs of toxicity.
N
N
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Group mean bodyweights are summarised in Table B.6.3.3-17. Bodyweights of females at the g
highest treatment level were reduced during the early weeks of the study, with mean weight s~
being about 9% lower than pre-dose values. Because of this bodyweight loss the dose level.for
high dose females was reduced from 10000 ppm to 5000 ppm during week 6. By week @vo’and
for the remainder of the study, bodyweight of females at the highest dose level appearedznot to be
affected by XDE-729 Acid treatment. Bodyweights of males were not affected by tregfment.

There were no treatment related effects on food consumption. bo
| &
Table B.6.3.3-17 Group mean bodyweights, selected values (kg) &®
Dietary concentration of XDE-729 Acid (ppm) QQ
Week Males Femalés
0 500 2500 10000 0 500‘050\' 2500 1388(?/
-1 7.84 7.84 8.11 8.09 6.55 6395 6.69 6.55
6 7.59 8.62 8.48 8.18 6.71 {ﬁ'\.30 7.06 5.99
13 8.10 9.20 8.64 8.66 7.28 {2\ 7.56 7.22 6.34
26 8.61 9.53 8.98 9.23 7.49 ng’ 7.92 7.48 7.60
39 9.16 9.85 9.46 9.78 7'940' 8.41 8.29 8.15
52 9.06 9.92 9.59 9.78 80'~$? 8.48 8.48 8.18
O

There were no treatment-related ophthalmoscopy find@\gs. There were no differences in the
haematology, clinical chemistry or urinalysis finding?that were attributable to XDE-729 Acid
treatment. &
&

There were no treatment-related organ weighé@\fferences or macroscopic necropsy findings.

N
Treatment-related microscopic pathology@?dings were present in the kidneys only, in males at
10000 ppm and in females at 2500 and @000/5000 ppm, as summarised in Table B.6.3.3-18.
The kidney changes were all graded as;very slight, and involved less than 1% of the renal
parenchyma in all of the affected aniffials. The tubular degeneration was characterised by clusters
of proximal and distal tubules in tgg’cortex that had distended lumens, were lined by flattened
epithelial cells, and sometimes @tained proteinaceous fluid. Regenerative proximal and distal
tubules were lined by small cyloidal epithelial cells with increased cytoplasmic basophilia.
Interstitial fibrosis and occasional interstitial lymphocytes were present in some areas of tubular
degeneration and regener@n. The degeneration of collecting ducts was characterised by dilated
ducts lined by flattened\q? hypertrophic epithelial cells, with or without associated interstitial
fibrosis. Some affecte@c{Zbollecting ducts contained exfoliated epithelial cells and proteinaceous
fluid. The granulomas were present in the outer cortex of both affected animals. The high dose
male with cortical.gfanulomas also had circular areas of interstitial fibrosis of the outer cortex of
both kidneys, wiiich were consistent with resolved granulomas. The glomerulosclerosis was
characterized h? thickened collagen of Bowman’s capsule, with or without thickening of the
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Table B.6.3.3-18 Selected microscopic pathology findings: no. of affected animals -9
<
Dietary concentration of XDE-729 Acid (ppm) 6\
X%
N
Finding Males Females c@
0 500 2500 10000 0 500 250@:Q 10000/
S 5000
Number examined 4 4 4 4 4 4 {\(\4 4
Kidneys c§>
. . . <
Degeneration with regeneration, tubule, Q
bilateral, multifocal v slight 0 0 0 2 0 OOK)Q’ 1 1
Degeneration, collecting duct, bilateral, Q6
. . 0 0 0 2 0 Q 1 0
multifocal v slight 6\,
Fibrosis, cortex, bilateral, multifocal 4
. 0 0 0 1 0 2 0 0 0
v slight $o
s, b | &
Glomerulosclerosis, bilateral, multlfocgl 0 0 0 2 0 0 1 0
v slight QO
. . X
Granuloma, cortex, bilateral, multlfoca_l 0 0 0 1 \4;27 0 0 0 0
v slight 0\?
Granuloma, cortex, unilateral, focal (%)
v slight 0 0 0 ;Q— 0 0 0 1
N
O

The results of the toxicokinetic investigations, conducte At 3, 6 and 12 months, are summarised
in Table B.6.3.3-19. Based on the calculated AUCyqp, ,\\@Tues, systemic absorption of XDE-729
Acid was approximately dose-proportional at all dosglevels in females at 3 and 6 months.
However, absorption was dose-proportional only at?the low and mid dose levels in males at 3 and
6 months, but greater than dose proportional at th& highest dose level. At 12 months, there were
too few plasma samples with quantifiable lev Sof XDE-729 Acid to assess kinetic linearity
across doses. On average, males excreted 40% of the dose intact in the urine and females
excreted 55% of the dose intact in urine. The amount of XDE-729 Acid excreted in the urine over
24 hours exhibited a linear relationship fér all three dose levels in females and at the low and
middle doses in males. At the high dosglevel for males, urinary excretion of XDE-729 Acid
appeared to be less than dose proportional at all time points, though this sublinear relationship
was not confirmed in the statisticacl}iﬁnalysis.
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Table B.6.3.3-19 Toxicokinetic investigation: mean systemic AUC,4, values and urinary eliminatiof

at 3, 6 and 12 months (‘@
Q
Dietary concentration of XDE-729 Acid (ppm) D§J
(o
Parameter Males Females Q:Q
0 500 2500 10000 0 500 2500 10000/
o 5000
3 months b\)
- i i N
Dose of XDE-729 Acid at time of 0 13 86 392 0 18 & g9 243
blood sampling (mg/kg/day) Oéb
Plasma AUC,,;, for XDE-729 Acid
N 32 177 1220 N 200 486
(ug h/mL) Q Q 6‘%@
Amount of XDE-729 Acid in 24 h g
urine (mg/kg/day) NQ 51 294 71.0 NQ ? 115 49.3 111.0
N
Amount of XDE-729 Acid in 24 h i 38.1 38.1 182 BT 55 5 415
urine as % of daily intake : ' ' s ' ' '
6 months {(3‘\
Dose of XDE-729 Acid at time of 0 N -8 a1 K o 6 g7 177
blood sampling (mg/kg/day) QS)OJ
Plasma AUC,,, for XDE-729 Acid .
N 33 196 13 N 43 182 735
(g himL) Q ol
Amount of XDE-729 Acid in 24 h
urine (mg/kg/day) NQ 5.6 42.7 .3’3286.6 NQ 10.1 54.3 82.1
Amount of XDE-729 Acid in 24 h &
urine as % of daily intake - 47.9 54.8‘7}5 30.9 - 66.5 61.9 46.0
12 mor})tﬁg
- id at ti Q.
Dose of XDI_E 729 Acid at time of 0 12 .68 311 0 15 73 154
blood sampling (mg/kg/day) 1O
N
Plasma AUC,,, for XDE-729 Acid Xe
N N N 541 N N N 285
(g /mL) Q 39\3 Q Q Q Q
Ar_nount of XDE-729 Acid in 24 h NQ &f% 449 99.9 NQ 95 318 815
urine (mg/kg/day) IN
L o
Amount of XDE-729 Acid in 24 h
- (4] -
urine as % of daily intake mo) 415 68.9 313 61.8 42.3 49.7
NQ= not quantifiable qg\f
Q
(Y
x$
CONCLUSION @

Q

Dietary administration of??DE-?ZQ Acid for 1 year to the dog at a dose level of 10000 ppm
(males ) or 2500 ppm @‘3 above (females) caused adverse effects in the kidney (tubular
degeneration and regeneration, degeneration of collecting ducts, fibrosis or focal granuloma in
cortex, glomerulosé?érosis, all graded very slight). At 10000 ppm in females, these effects were
accompanied by Bodyweight loss. Study NOAELSs of 2500 ppm in males (intake of about 82
mg/kg/day) arL(aBSOO ppm in females (intake of about 16.7 mg/kg/day) were identified.

&
A toxicokia&ic investigation showed that systemic bioavailability of XDE-729 Acid is
approximately dose-proportional at all dose levels in females and at the low (500 ppm) and mid
(2500 ppm) dose levels in males. Respectively, males and females excreted on average 40% and
55%,0f the dose as intact XDE-729 Acid in the urine.

QO
S I (2012)
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B.6.3.4 Short-term dermal toxicity in the rat (11A 5.3.7) Q@
Q
&
0
; 2
XDE-729 Acid @
Study | I1A 5.3.7/01 28-day dermal toxicity study in F344/ Ducg:?ats
Reference | [EG_—N (2010) &
Date performed | April — May 2010 §
Test facility | |
N
Report reference | Laboratory study ID 101031 Q&
Guideline(s) OECD 410 Q)O)
Deviations from the guideline ; None ~’;Q
GLP  Yes o
Test material = XDE-729 Acid, Lot #£2837-52 TSNQ%O%SI—OOOG, 95.3% purity
Study acceptable | Yes @\)
S
METHODS N
(}(I)
F334/DuCrl rats, about 8 weeks old at the start of treatment, wege randomly assigned to the test
groups as shown in the table below. <&
o
XS
Table B.6.3.4-1: Study design R
.{OO .
. Number of animals
Test group Dose level of XDE-729 Acid (mg/kg/%’agr\)
S Males Females
1 0 < 10 10
2 100 ~§Q® 10 10
4 300 e 10 10
5 1000 © 10 10
o

The test substance was administered as g(:?(\aqueous suspension in 0.5% methylcellulose, at a dose
volume of 4 ml/kg bodyweight. The stdbility and homogeneity of the test substance in the vehicle
was established prior to study comméhcement. The achieved concentrations of XDE-729 Acid in
analysed samples of formulationsg?ed on the study were within 7% of the nominal,
demonstrating satisfactory prepQg@tion of the dosing formulations.
N4

Exposure was for 6 hours/da??? days/week, for 28 days. The dosing suspensions were applied to
a clipped area on the baclg\&ﬁat was not less than 10% of the total body surface. The exposure site
was semi-occluded Wit@auze dressing and non-absorbent cotton. The animal was then wrapped
in an elastic bandage é@hold the test material, gauze dressing and cotton in place. The dressings
were removed at the end of each 6 hour exposure period and any residual test substance was
wiped or washed ﬁ@m the site.

>
General clini(;\ais\observations were recorded at least once daily and a more detailed clinical
examinatiorx@vhich included an evaluation of the dosing site for irritation, was conducted
weekly. B\é’dyweights and food consumption were measured at least weekly. Ophthalmoscopy

examin@ons were conducted before dosing commenced and at the end of the study.

&

At tﬁg’ end of the study, and after an overnight fast, blood samples were taken from the
reg%orbital venous plexus and a standard range of haematology and clinical chemistry
_ parameters were measured. Additionally, towards the end of the study, overnight urine samples
,@\Nere collected and a standard range of urinalyses parameters were assessed.

5
N
&
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A necropsy was conducted on all animals the end of the 4 week treatment period. The Welghtglbf
major organs were recorded. Macroscopic changes were recorded. A standard range of organs
and tissues were removed and fixed. Organs from only the control and high dose animals{ga%re
subjected to microscopic (light) examination. &
3
N
RESULTS N
o
X
N .

There were no treatment related deaths. No signs of local effects or clinical sig @ndlcatlve of
systemic toxicity were observed.

\.

o
Bodyweights and food consumption were not affected by treatment. <

There were no treatment related ophthalmoscopy, haematology or cIi@§aI chemistry findings.

\\.
There were no organ weight differences or macroscopic and mlcr,g‘scoplc pathology observations
that could be attributed to treatment. QgJOJ
CONCLUSION S
\
\(D

Dermal administration of XDE-729 Acid to the rat at de@e levels of up to 1000 mg/kg/day, 6
hours/day for 4 weeks, did not cause any local effectggr systemic toxicity. Therefore, a study
NOAEL of 1000 mg/kg/day is identified. rid

B.6.3.5 Short-term inhalation toxicitysin the rat (11A 5.3.3)
3

S
XDE-729 has a vapour pressure of 5g73< 10 Pa (4.4 x 10" mmHg) at 25 °C (Annex I1A 2.3.1.
As the vapour pressure is less than 487 Pa, assessment of short-term (28-day or 90-day)
inhalation toxicity is not required,&
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B.6.3.6 Summary of short-term toxicity studies Q@
RS
SN
. . o
Table B.6.3.6 Summary of short-term toxicity studies X2
[2)
&ference
Study NOAEL LOAEL Effects at LOAEL Q
3 (study 1D)
M: | bodyweight gain & food consumption; mild §
Rat, 28 day oral , , regenerative anemia; kidney: tubular degenerative changes,
dietary M: 270 M: 734 hypertrophy & vacuolation of collecting duct epithelitif;
- mg/kg/day mg/kg/day yp Py -cting duct ep ’
XDE-729 Acid spleen: extramedullary haematopoiesis; urine: 1 Vo@le &
0-10-50-250- | specific gravity & 2009
1000/500 F: | bodyweight gain & food consumption; kj\t@ey: (081115)
mg/kg/day target F: 250 F: 982 tubular degenerative changes, hypertrophy %@acuolation
mg/kg/day mg/kg/day of collecting duct epithelium; urine: 1 VOI%DC & | specific
gravity N
Rat, 28 day oral M: liver: T weight, hepatocyte hypert{q%hy, hepatocytes in
dietary mitosis, slight hepatocellular vacu%@ation; thyroids:
XDE-729 Methyl M&F: 10.7 M&F: 55.5 diffuse hypertrophy of follicular geHs 2011
mg/kg/day mg/kg/day -9 111
0-10-52-261-782 F: liver: 1 weight @o) 005
mg/kg/day target &
Rat, 90 day oral M: 262 M: 782 M: | bodyweight gain; kidniey: 1 weight, h_yper_trophy,
dietary ma/k vacuolation, necrosis o@ollectlng duct epithelium, tubular
g/kg/day mg/kg/day . Lo . .
. dilatation; urine: 1 v e & | specific gravity
XDE-729 Acid o . - e o 2010
: : ) rt ) tion,
otosozorso |Faw o |mTm [ LR v ! gsong
mg/kg/day mg/kg/day . ’ ’
mg/kg/day target volume & | specific gravity
Rat, 90 day oral M:10.3 M: 53.5 M: liver he@%cellular vacuolisation, consistent with fatty
dietary mg/kg/day mg/kg/day change Q
XDE-729 Methyl N 2012
0-3-10-52-261- F: 10.1 F:52.3 S I .
500 mg/kg/day mg/kg/day mg/kg/day F: T\éerum cholesterol concentration; liver: T weight (111082)
target S
<
Mouse, 28 day M: 269 M: 1025 1% ..
oral dietary mg/kg/day mg/kg/day Qb%‘ slight | RBC
XDE-729 Acid [ 2 oo o7 2009
0-10-50-250-1000 m /ka/da F: - ®) F: no adverse effects observed (081116)
mg/kg/day target g/kgrday \éb
Mouse, 90 day M: 495 M: 98%;) M: urinary bladder: slight inflammation of mucosa or wall,
oral dietary mg/kg/day mgikzg ay submucosal oedema
XDE-729 Acid Qo 2010
0-50-250-500- F: 1008
‘- : 091056
1000 mo/kg/day mg/kg/day \& F: no adverse effects observed ( )
target {9
Dog, 28 day oral M: 300 M: 3000 ppm
die?ar Y pp@ PP M: kidney: slight tubular degeneration & regeneration
y 11 mg/lggfé’ay 80 mg/kg/day
XDE-729 Acid & — — ‘ I 2010
0-300-3000- = 3@0 ppm F: 15000 ppm F: | bodyweight gain & food consumption; kidney: sl1_ght (081127)
15000(F)- 8 %mg/kg/day 323 mg/kgiday tubular degeneration & regeneration; thymus: lymphoid
30000(M) ppm | 2~ atrophy
QU M: | bodyweight gain & food consumption; kidney: slight
éo M: 12500 ppm tubular_ degeneration & regeneratipn, degeneration of_
Dog, 90 day Q,\@f collecting ducts, focal granuloma in cortex/medulla; liver:
i ) 424 mglkg/day | 4 weight; thymus: lymphoid atrophy; bone marrow:
dietary  x M&F: 2500 I & e ymus: Ly 2011
XDE-729.&¢id | PpM yperprasia — m}
F: | bodyweight gain & food consumption; kidney: slight
-500- - 80 mg/kg/da:
0 SOOO?;UO 12500 goday F: 12500 ppm | tubular degeneration & regeneration, degeneration of
PPMes; Ikald collecting ducts, focal granuloma in cortex/medulla; liver:
{\\o_, 415 mg/kg/day 1 weight, extramedullary haematopoiesis; thymus:
AN lymphoid atrophy; bone marrow: hyperplasia; spleen:
®.
S
&
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NS
The short-term toxicity of XDE-729 Acid has been investigated in 28 afid 90 day oral feeding

studies in rats, mice and dogs, and in a 1-year feeding study in dog%@dditionally, the toxicity of
XDE-729 Methyl has been investigated in 28 and 90 day oral feedifig studies in rats. Also, a 28
day repeated dose dermal exposure study for XDE-729 Acid has¥een conducted. Inhalation
studies have not been conducted because XDE-729 Acid and XDE-729 Methyl are non-volatile
substances and inhalation is not expected to be a significant Omute of exposure to humans.

(B\'\

XDE-729 Acid S

.\Q\
The oral dietary studies demonstrate that the main ta@et organ for XDE-729 Acid is the kidney
in rats and dogs. The primary changes in the rat kidfiey are renal tubular degeneration together
with hypertrophy and vacuolation of the coIIectjrﬁ duct epithelium. In the dog, degenerative and
regenerative changes in the tubules and slight gégeneration of collecting ducts are induced at 28
and 90 days and, additionally, slight fibrosis@r focal granuloma in cortex and slight
glomerulosclerosis are induced at 1 year. @ther findings in the dog include decreased red blood
cell (RBC) mass and subsequent extrarrg%fulary hematopoiesis in the spleen and liver. In mice the
only noteworthy findings are a slight ifflammation of the urinary bladder mucosa in the 90 day
study and a reduction in red blood cefl count in the 28 day study. The most sensitive NOAELS
for short-term toxicity are 252 m%&%/day in rats, 11 mg/kg/day in dogs (this is from the 28 day
study, which identified a lower NOAEL than did the 90 day and 1 year dog studies) and 269
mg/kg/day in mice ;§U

o
By the dermal route, XD(E§§29 Acid does not cause local effects or systemic toxicity in rats.
N

XDE-729 Methyl @
O
Standard short—te@? repeated dose toxicity studies are available in rats only. In contrast to the
findings for the.d€id, oral dietary studies identify the liver as the main target for XDE-729
Methyl in rat%ﬁhe primary changes in the liver are hepatocyte hypertrophy, mitotic figures and
vacuolisatiod’consistent with fatty change, observed at exposure levels of 52 mg/kg/day and
above. Ot@%r targets, affected only at higher exposure levels, are kidneys, thyroids, thymus and
blood. f{&e kidney changes are slight multifocal hypertrophy of collecting duct epithelial cells;
for thezthyroid, organ weight is increased, accompanied by a diffuse hypertrophy of follicular
cells§in the thymus, lymphoid tissue atrophy are induces; in blood, haemoglobin concentration,
hagmatocrit and red cell count are reduced. For XDE-729 Methyl, a short-term NOAEL of 10

ﬁg/kg/day is identified in the rat, based on the presence liver toxicity at 52 mg/kg/day. However,

,\‘Q\\in a XDE-729 Methyl rabbit developmental toxicity study (Ellis-Hutchings et al 2012, 11A

;
S
&
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o
extramedullary haematopoiesis d\\%
Dog, ;year day M: 2500 ppm M: 10000 ppm M: kidney: very slight tybular degene_eration & _ _ (SD\\
oral dietary regeneration, degeneration of collecting ducts, fibrosis or
XDE-729 Acid 82 mg/kg/day | 355 mg/kg/day | focal granuloma in cortex, glomerulosclerosis * 2012
0-500-2500- F: 500 ppm F: 2500 ppm F: kidney: very slight tubular degeneration & regeneration, 5@1163)
10000/5000 ppm 16.7mg/kg/day | 90mg/kg/day degeneration of collecting ducts, glomerulosclerosis L
Rat, 28 day dermal b§
XDE-729 Acid Mg/‘k': : /}1000 M&F: - M&F: no systemic of local effects observed é\q.’ 2010
0-100-300-1000 | MOrKQ/day ) (101031)
S
mg/kg/day (e))
Rat, inhalation Studies not required ‘:Qw
\Q
9
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5.6.11/04; see Section 6.6) a lower oral dietary NOAEL for maternal toxicity of 5.78 mg/kg/da\\go
is identified, based on the observation of increased liver weight and slight hypertrophy and 6\\
altered tinctorial properties of periportal hepatocytes at 18.5 mg/kg/day. 2

@
Toxicokinetic investigations, conducted as part of the short-term repeat dose studies, s mﬁ that
following XDE-729 Methyl administration post-hepatic exposure to the parent is neg@lble. In
blood, the administered dose is present mainly as the XDE-729 Acid metabolite angfto a lesser
extent, to demethylated and conjugated XDE-729 Methyl and Acid metabolites. Most of the
administered dose of XDE-729 Methyl is excreted as the Acid metabolite or as tfie demethylated
and conjugated metabolites. Hepatic gene expression investigations in the 90-gday XDE-729
Methyl study demonstrate increased Cyplal and Ugtla6 expression, notabjy at dose levels of 52
mg/kg/day and above, which correlates with the observed liver and thyroid-changes, and provides
evidence of activation of the AhR signalling pathway. @o@

N
Classification {5\@
b\

No hazard classification for repeated exposure toxicity is propo@@fa because XDE-729 Acid and
XDE-729 Methyl do not cause severe toxicity at the classifica{ﬁbn dose level triggers specified in
Directive 67/548/EEC and Regulation (EC) 1272/2008. \.\\o*\
NG
.\(oo

B.6.4 Genotoxicity studies (1A 5.4) 5\0
>

@
The genotoxicity of XDE-729 Acid, XDE-729 Me,t*hyl and a technical batch of XDE-729 Methyl
have been investigated in standard in vitro bac rial and mammalian cell gene mutation assays
and in chromosome aberration tests. Also, anofh vivo micronucleus test has been conduced with

XDE-729 Acid. 5&
AN

B.6.4.1 Genotoxicity in vitro (11A 5&.1)
>

XDE-729 Acid
Qqétudy I1A 5.4.1/01 Salmonella — Escherichia coli mammalian-microsome
X reverse mutation assay, pre-incubation method

b(ﬁeference Dakoulas EW, Vandyke MR (2010)

D.%@ performed - December 2009 — January 2010

(5\\ Test facility = BioReliance, Rockville, Maryland, USA

port reference = Laboratory study 091134
N Guideline(s) | OECD 471

Deviatigns from the guideline ; None

& GLP  Yes
(§ Test material .= XDE-729 Acid, Lot #E2837-52 TSN030751-0006, 95.3% purity
é\ Study acceptable = Yes
&
Q‘b
9
METHgﬁS

X
XDEg729 Acid was evaluated in a bacterial mutagenicity assay using four strains of Salmonella
typtmurium (TA1535, TA1537, TA98 and TA 100) and Escherichia coli tester
strain WP2 uvrA, in the presence and absence of a Aroclor 1254 induced rat liver-derived

-gmetabolic activation system (S9).
N

O.
N
&
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The pre-incubation method was used. A
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pg/plate to the test limit concentration o

Concentrations of 50 to 5000 pg/plate were used for the confirmatory assay. The study d

included the testing of appropriate posit
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n initial assay was conducted, which established the dos€

y. XDE-729 Acid concentrations ranging from 1.5 5\\
f 5000 pg/plate were used in the initial assay. X2
esin

ive and solvent (DMSOQO) controls. For all test s@stance,

solvent control and positive control treatments, duplicate plates were used in the initiql\assay and

triplicate plates were used in the confirmatory assay. >

RESULTS

O

&
&@
S

@
There were no increases in the number of revertants in the XDE-729 Acid gﬁes. The expected
S

responses were observed in the positive

control plates. >

N
No evidence of toxicity to the bacteria, or precipitation of the test sut())éﬁnce, was reported.

CONCLUSION

XDE-729 Acid is non-mutagenic in this
mutation assay.

Study

Reference
Date performed
Test facility ¢

Report referencé”
Guideli
Deviations from the guidétine

OGLP
Testzg%terial

N
&0
.o)\(o
- Q) - - -
Salmonella typhlmugfél'm - Escherichia coli reverse
&9
éb
% Dakoulas EW, Vandyke MR (2010)
(2,6\0
&

(%]
XDE-729 Methyl
A 5.451/02 Salmonella — Escherichia coli mammalian-microsome
re:&@e mutation assay, pre-incubation method
Dakoulas EW, Vandyke MR (2011)
bruary — March 2011- January 2010
?BioReIiance, Rockville, Maryland, USA
Laboratory study 111006
OECD 471
None
Yes
XDE-729 Methyl, Lot #E2837-51 TSN031117-0004, 97.2% purity

Studygy?ceptable
<

P
Q@
METHODS Sy
&

XDE-729 Methyl

Yes

evaluated in a bacterial mutagenicity assay using four strains of

Salmonella typhigurium (TA1535, TA1537, TA98 and TA 100) and Escherichia coli tester
strain WP2 uvrA, in the presence and absence of a Aroclor 1254 induced rat liver-derived

metabolic actjvation system (S9).
Q

2
The pre-ifcubation method was used. An initial assay was conducted, which established the dose
ranges,:ﬁllowed by a confirmatory assay. XDE-729 Methyl concentrations ranging from 1.5

M
Co
ig@(fuded the testing of appropriate posit

a/plate to the test limit concentration of 5000 pg/plate were used in the initial assay.
entrations of 50 to 5000 pg/plate were used for the confirmatory assay. The study design

ive and solvent (DMSO) controls. For all test substance,

S
(@)
S

-golvent control and positive control treatments, duplicate plates were used in the initial assay and
A" triplicate plates were used in the confirmatory assay.

;
S
&
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RESULTS &
0
There were no increases in the number of revertants in the XDE-729 Methyl plates. The ggcop’ected
responses were observed in the positive control plates and tubes. &
3

<
No evidence of toxicity to the bacteria was reported. Precipitation of the test substag@e occurred
o

at concentrations of 150 or 500 pg/plate and above. &
>
<
CONCLUSION on)
X
o
XDE-729 Methyl is non-mutagenic in this Salmonella typhimurium - Escligrichia coli reverse
mutation assay. &o@

<
Dako;g%s EW, Vandyke MR (2011)
N

-9
NS
D
XDE-729 Acid TGAT
Study  11A 5.4.1/03 Bacterial gle'verse Mutation Test using Salmonella
typhimurium ;z;\.
Reference = Nagane RM (2012%3
Date performed | May — June 2012~
Test facility | Jai Research Foundation, Gujarat, India
Report reference . Laboratory %%y 481-1-06-4562, Dow study ID 120589
Guideline(s) | OECD 471
Deviations from the guideline | None \~'Q
GLP | Yes O
Test material XDE}%Q Methyl TGAI, Lot 201101758-63B, TSN302167, 93.3%

P
R
Q
@
METHODS &
&

Study acceptable

XDE-729 Methyl TGAI was evs:i%ated in a bacterial mutagenicity assay using five strains of
Salmonella typhimurium (TA@§’35, TA1537, TA98, TA 100, TA 102), in the presence and
absence of a Aroclor 12540'@%uced rat liver-derived metabolic activation system (S9).

N
The plate incorporatio Q’ethod was used. An initial cytotoxicity assay was conducted, which
established that no toxicity was present at the limit dose of 5000 pg/plate. A dose range of 156.25
to 5000 pg/plate wés)used in a first assay, and a range of 51.2 to 5000 pg/plate was used in a
confirmatory assay. The study design included the testing of appropriate positive and solvent
(DMSO) contrgslg? For all test substance, solvent control and positive control treatments, triplicate

plates were u%ed.
Q
RESULTS’
«Q

Ther%@ere no increases in the number of revertants in the XDE-729 Methyl TGAI plates. The
ex&@ted responses were observed in the positive control plates.

S
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There was no evidence of toxicity to the bacteria in the main tests. Precipitation of the test
substance was reported at concentrations of 2500 and 5000 pg/plate in a preliminary solubilitg\
trial, but precipitation was not reported in the main assays.

CONCLUSION

<
XDE-729 Methyl TGAI is non-mutagenic in this Salmonella typhimurium reverse rgﬁtation
o

assay. I

lggane RM (2012)

(%]
~Q
S
XDE-729 Acid \Q

Study | 11A 5.4.2/01 Chromosome aberration §8say utilising rat
lymphocytes &
Reference | (2010) $

Xe)
Date performed | December 2009 — January 2010‘5\-
Test facility

Report reference . Laboratory study 0911162~
Guideline(s) | OECD 473 Q'
Deviations from the guideline ; None \\,O
GLP | Yes O\q’
Test material XDE-729 Acid, L6t #E2837-52 TSN030751-0006, 95.3% purity

Study acceptable | Yes b\{\

>
KQ’
Q
METHODS 65’

S
XDE-729 Acid was evaluated in an in vitros?romosomal aberration assay using rat
lymphocytes, in the presence and absenc%c& Aroclor 1254 induced rat liver-derived metabolic

activation system (S9). Qb
>

Approximately 48 hours after the i itiation of whole blood cultures, cells were treated for 4 hours
in the absence of S9 at XDE-729 Acid concentrations ranging from 0 to 3400 pg/ml or in
presence of S9 activation with cQ‘%centrations ranging from 0 to 3000 pg/ml. Cultures were also

treated for 24 hours in the abgg?{ce of S9 at XDE-729 Acid concentrations ranging from 0 to 1500
pg/ml. o

P
Based on the presence ‘Marked mitotic index reductions at higher concentrations, cultures
treated for 4 hours wigh concentrations of 0, 800, 1500, and 2000 pg/ml in the absence of S9
activation and conggmtrations of 0, 400, 800, and 1500 pg/ml in the presence of S9 activation
were selected for gdétermining the incidence of chromosomal aberrations. Cultures treated for 24
hours with 0, 1@& 250, and 300 pg/ml in the absence of S9 were selected for determining the
incidence of %hromosomal aberrations.
Q

Solvent @?/ISO) and positive controls (mitomycin C and cyclophosphamide) were included in
each experiment.

.Q

3
Co@ slides were evaluated using a light microscope. Chromosomes of approximately 200

aphases per concentration, i.e. 100 metaphases from each of two parallel cultures, were
.&@xamined.

&
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RESULTS &
$
o

The chromosome assessment did not reveal any relevant or statistically significant increases4n
numbers of metaphases with aberrations at any time points in the XDE-729 Acid treated gﬁftures,

either in the presence or absence of S9. o

)

N
The sensitivity of the system was demonstrated by the significant increases in metagﬁases with
aberrations in the positive control cultures, both with and without S9 mix. é@
G
S
6;0

XDE-729 Acid is not clastogenic in rat lymphocytes treated in vitro in tg@presence or absence of

metabolic activation. N
N

-O

N
| (,0@‘ I (2010)
S

Q@

XDE-729 MetR/QI
Study | 11A 5.4.2/02 Chror@ome aberration assay utilising rat
lymphocytes -9
Reference | (%@2)
Date performed = April 2011 o>
Test facility

CONCLUSION

Report reference  Laboraory study 101203

Guideline(s) | OECD-473

Deviations from the guideline | No
GLP
Test material »~XDE-729 Methyl, Lot #E2837-51 TSN031117-0004, 97.2% purity

Study acceptabl9§~ Yes

(DQQ
c\)b
&
>
X
XDE-729 Methyl was evaluatéd in an in vitro chromosomal aberration assay using rat
lymphocytes, in the presen\gé and absence of Aroclor 1254 induced rat liver-derived metabolic
activation system (S9). &
o
A
Approximately 48 rB@rrs after the initiation of whole blood cultures, cells were Jreated for 4 hours
in the absence of S9or in presence of S9 activation with at XDE-729 Methyl concentrations from
0 (solvent controf) to 50 pg/ml. Cultures were also treated for 24 hours in the absence of S9 at
XDE-729 Me@l concentrations ranging from 0 (solvent control) to 50 pg/ml; a confirmatory 24
h treatment g&ay was conducted because of an unusual positive control response in the original
assay. 2
O§
Cultur{gs\were treated for 4 hours with targeted concentrations of 0 (solvent control), 12.5, 25,
and 59 pg/ml in the absence (4 and 24 hour treatment) and presence of S9 (4 hour treatment)
were selected for determining the incidence of chromosomal aberrations. The choice of highest
¢dhcentration was based on the observation of a slight reduction in mitotic index and on the limit

METHODS

&i\fbf solubility of the test substance in the treatment medium.

O.
N
&
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Solvent (DMSO) and positive controls (mitomycin C and cyclophosphamide) were included ingc@
each experiment. &
0

Coded slides were evaluated using a light microscope. Chromosomes of approximately 2
metaphases per concentration, i.e. 100 metaphases from each of two parallel cultures, were
examined. N

o

>
RESULTS {\@
&

The chromosome assessment did not reveal any relevant or statistically signiﬁg%nt increases in
numbers of metaphases with aberrations at any time points in the XDE-729:Methyl treated
cultures, either in the presence or absence of S9. (,OS
N
The sensitivity of the system was demonstrated by the significant incge%\ses in metaphases with
aberrations in the positive control cultures with one exception, both:with and without S9 mix.
The exception was the lack of a significant increase in aberrations:in cells treated with 0.075
pg/ml mitomycin C in the 24 h assay; however, a significant ing,@ase was seen in a concurrent
positive control group exposed to a slightly higher concentraéféT\ of mitomycin C (0.05 pg/ml).
QO
Mitotic indices were slightly reduced at the highest conc%ﬁ?\ration tested, which was 50 pg/ml.
Relative mitotic indices of 90.4, 75.7 and 88.6 were repérted at this concentration for the 4 h
treatment in absence of S9, 4 h treatment in presence.of S9 and 24 hour treatment, respectively.
However, mitotic indices were not reduced in a confirmatory 24 hour treatment assay.
Precipitation of the test substance in the treatmentzh]edium was present in all cultures at 25 pg/ml
and 50 pg/ml (described as ‘slight” at 25 |Jg/m|%:Q
N

Sb
CONCLUSION &
9
. e S
XDE-729 Methyl is not clastogenic infat lymphocytes treated in vitro in the presence or absence
of metabolic activation. &
@
&
& I (2012)
N4
bfb
S
N
\)fb XDE-729 Methyl TGAI
A% Study : 1A 5.4.2/05 In vitro chromosome aberration test in human
(72) peripheral blood lymphocytes
QS) Reference | (2012)
o Date performed . May — June 2012
@ Test facility |
) Report reference | Laboratory study 481-1-06-4564, Dow study ID 120590
& Guideline(s) | OECD 473
@%eviations from the guideline | None
§ GLP | Yes
«Q Test material | XDE-729 Methyl TGAI, Lot 201101758-63B, TSN302167, 93.3%
\' -
Q purity
é@ Study acceptable = Yes
>
OO
%b
&



99

XDE 729 Methyl (Halauxifen-methyl) Volume 3, Annex B.6 00@
O
S

METHODS

XDE-729 Methyl TGAI was evaluated in an in vitro chromosomal aberration assay using hlgds%an
peripheral blood lymphocytes, in the presence and absence of Aroclor 1254 induced rat Ijég?r-
derived metabolic activation system (S9). §
Approximately 48 hours after the initiation of whole blood cultures, cells were trea@é\in the
presence or absence of S9 with XDE-729 Methyl TGAI at concentrations rangingfrom 15.6 to
500 pg/ml. The concentration range was selected on the basis of a preliminary sgtubility and
cytotoxicity studies which showed that XDE-729 Methyl TGAI did not causegytotoxicity and
that 500 pg/ml was the highest feasible concentration taking account of theéglubility of the test
substance in the DMSO vehicle. In phase | of the study, cultures were treated for 3.5 h in the
presence or absence of S9. In phase I, cultures were treated for 24 h ir&ﬁ’e absence of metabolic
activation. In phase Ill, cultures were treated for 3.5 h in the presenc%(o metabolic activation.

N

Solvent (DMSO) and positive controls (mitomycin C and cycloplgﬁsbphamide) were included in
the study. Qg’&)

In all phases, concentrations of 125, 250 and 500 pg/ml we§éelected for evaluation, by light
microscopy. Chromosomes of approximately 200 metaphéx&es per concentration, i.e. 100
metaphases from each of two parallel cultures, were scoted for chromosome aberrations.

N

RESULTS @;vb

@
The chromosome assessment did not reveal angi%levant or statistically significant increases in
numbers of metaphases with aberrations at any time points in the XDE-729 Methyl TGAI treated
cultures, either in the presence or absence %gg
S

Precipitation of the test substance in thg@ulture medium was observed at concentrations of 250
and 500 pg/ml, and turbid appearancngf the solution was observed at 62.5 and 125 pg/ml, both
in the absence and presence of metabolic activation. Significant cytotoxicity was observed only
in cultures treated for 24 h in absghbce of metabolic activation at a concentration of 500 pg/ml

Q

- > e : : :
The sensitivity of the system.was demonstrated by the significant increases in metaphases with
aberrations in the positive 8@ntrol cultures, both with and without S9 mix.

N
S
N
CONCLUSION RN

Q
XDE-729 Methyl ¥GAl is not clastogenic in peripheral blood lymphocytes treated in vitro in the
presence or absg@e of metabolic activation.
o

& B (2012)
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XDE-729 Acid
Study | 1A 5.4.3/01 In vitro Chinese hamster ovary cell/hypoxanthi.r@)-
guanine-phosphoribosyl transferase (CHO/HGPRT) forwa;gi;ene
mutation assay. Q
Reference N (2010) &
Date performed | February 2010 Q\'

Test facility . |
-

4
Report reference | Laboratory study 091118 Qé\\
Guideline(s) | OECD 476 S
Deviations from the guideline | None QQ
GLP | Yes S

Test material | XDE-729 Acid, Lot #E2837-52 TSNOQ&‘/SI—OOOG, 95.3% purity
Study acceptable | Yes Y
N

METHODS ™
K(D

b\
XDE-729 Acid was tested in vitro for its ability to induce forwa@’mutations in mammalian cells
by assessing the mutation of the HGPRT locus in Chinese hamster ovary cells.
&
Two independent sets of experiments were conducted in tbép\opresence and absence of a rat liver
(Aroclor 1254 induced) derived metabolic activation syg@m (S9-mix). Concentrations of 187.5
to 3400 pg/mL were tested, using a 4 hour XDE-729 Aeid exposure period. The highest
concentration was based on the 10 mM limit in the a&ay system and exceeded the solubility of
the test material in the treatment medium. Q)@’
Q
For each treatment, duplicate cultures were se@p. The study design included the testing of
appropriate positive controls (ethyl methan@lfonate, EMS, without S9; 20-methylcholanthrene
(20-MCA, with S9) and solvent controls gQ\/ISO). After the exposure period, treatment media
were replaced by culture medium and thecells were incubated for 8 days for expression of
mutant cells. This was followed by a Qzﬁay incubation of cells in selection medium containing 6-
thioguanine. &
v
&
RESULTS @Q‘U
X
There were no increases in (bnumbers of mutant colonies in the XDE-729 Acid treated cultures.
The expected responses v(\g@e observed in the positive control cultures.
N
Toxicity, seen as a g‘%&ed reduction in relative cell survival, occurred at the highest

concentration tested; 3400 pg/mL. Precipitation of the test substance was observed at
concentrations of 21500 pg/mL
>

S\
CONCLus[z@RI

Q
XDE-729@3<cid is not mutagenic in Chinese hamster ovary cells treated in vitro in the presence or

absence\é\f metabolic activation.
X

S I (2010)
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XDE-729 Methyl

Study | 1A 5.4.3/02 In vitro Chinese hamster ovary cell/hypoxanthi.r@)-
guanine-phosphoribosyl transferase (CHO/HGPRT) forwa;gi;ene
mutation assay. Q
Reference | (2011) \\'é’)
Date performed = May 2011 o
Test facility
.. - ©
Report reference | Laboratory study 101204 (§
Guideline(s) | OECD 476 S
Deviations from the guideline | None QQ
GLP | Yes o
Test material | XDE-729 Methyl, Lot #E2837-51 TSI\LG31117-0004, 97.2% purity
Study acceptable | Yes Y
N
METHODS (§@°

S
XDE-729 Methyl was tested in vitro for its ability to induce for\@ﬁ’rd mutations in mammalian
cells by assessing the mutation of the HGPRT locus in Chinesehamster ovary cells.
&
. . e :
Two independent sets of experiments were conducted in the presence and absence of a rat liver
(Aroclor 1254 induced) derived metabolic activation syg@m (S9-mix). Concentrations of 3.13 to
50 pg/mL were tested, using a 4 hour XDE-729 Methytexposure period. The selection of the
highest concentrations was based on the limit of solk@ility of the test substance in the treatment
medium. &
&
x
For each treatment, duplicate cultures were settp. The study design included the testing of
appropriate positive controls (ethyl methan@lfonate, EMS, without S9; 20-methylcholanthrene
(20-MCA, with S9) and solvent controls gQ\/ISO). After the exposure period, treatment media
were replaced by culture medium and thecells were incubated for 8 days for expression of
mutant cells. This was followed by a Qzﬁay incubation of cells in selection medium containing 6-
thioguanine. &
v
&
RESULTS i
4
X
>
There were no increases in the numbers of mutant colonies in the XDE-729 Methyl treated
cultures. The expected re%@nses were observed in the positive control cultures.
N
AN
Precipitation of the teéﬁ%ubstance in the culture medium was observed at concentrations of 25
pHg/mL and above. QS)
N
CONCLUSIO%[Z’
(\.
XDE-729 I\/tgfhyl Is not mutagenic in Chinese hamster ovary cells treated in vitro in the presence
or absen(ig%f metabolic activation.
«Q

& I (2011)
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XDE-729 Methyl TGAI oS
Study : 11A 5.4.3/03 In vitro mammalian cell gene forward mutation (st at
the HGPRT locus of the Chinese hamster ovary cell (CHO)D 1 cell
line Q
Reference | (2012) \\'QQJ
Date performed | May — July 2012 o
Test facility | ©
Report reference = Laboratory study 482-1-06-4563, Dow study ID @591
Guideline(s) | OECD 476 >
Deviations from the guideline | None &)
GLP | Yes Q®
Test material | XDE-729 Methyl TGAI, Lot 201101758§§88, TSN302167, 93.3%
purity
Study acceptable | Yes &50\

N
METHODS %\@
$
XDE-729 Methyl TGAI was tested in vitro for its ability to indu’@fé forward mutations in
mammalian cells by assessing the mutation of the HGPRT loct€ in Chinese hamster ovary cells.
o~
. . ) :
Two independent sets of experiments were conducted in the presence and absence of a rat liver
(Aroclor 1254 induced) derived metabolic activation syg@m (S9-mix), using a 4 h XDE-729
Methyl TGAI exposure period. In the first experimentceoncentrations of 15.6 — 500 pg/mL were
tested and in the second, concentrations of 18.75 — 5§0 pg/mL were tested. The highest
concentration was selected as the highest one that ¢duld feasibly be tested based on the solubility
of the test substance in the DMSO solvent, as determined in a preliminary experiment.
Q
S
For each treatment, duplicate cultures Wereg@t up. The study design included the testing of
appropriate positive controls (ethyl methadesulfonate, EMS, without S9; benzo(a)pyrene with S9)
and solvent controls (DMSQO). After the@?posure period, treatment media were replaced by
culture medium and the cells were incabated for 8 days for expression of mutant cells. This was

followed by an 8 day incubation of(g%lls in selection medium containing 6-thioguanine.

&

RESULTS d
4
X
. . 5D ..
There were no increases in the numbers of mutant colonies in the XDE-729 Methyl TGAI treated
cultures. The expected reész;@)nses were observed in the positive control cultures.
N
AN
Evidence of slight toxj¢ity, seen as a marginal reduction in relative cloning efficiency, was
present in the XDE<7%29 Methyl TGAI cultures in both main experiments. Whether or not
precipitation of the'test substance occurred in the main experiments was not reported.
>

“
CONCLUSIq@RI

Q
XDE-729<MethyI TGAI is not mutagenic in Chinese hamster ovary cells treated in vitro in the

presena@)r absence of metabolic activation.
x

& I (2012)
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B.6.4.2 Genotoxicity in vivo (11A 5.4.2)

0
g D
XDE-729 Acid @
Study | I1A 5.4.4/01 In vivo peripheral blood micronucleus assa)@ﬂ the
mouse N
Reference | (2010) $
Date performed = December 2009 >
Test facility

|

Report reference Laboratory study 091117
Guideline(s) | OECD 474 {Q
Deviations from the guideline ; None (9
GLP  Yes X
Test material  XDE-729 Acid, Lot #E2837-52 TSN§80751-0006, 95.3% purity
Study acceptable @ Yes o

Q

;\\'O
METHODS &L
9

S
XDE-729 Acid was evaluated for its ability to induce micron&?eated reticulocytes in the
peripheral blood in groups of 6 male Crl:CD1(ICR) mice, aggd about 8 weeks. Two gavage doses
of the test substance were administered on consecutive daﬁ\ at levels of 0 (0.5% methocel™
vehicle control), 500, 1000 and 2000 mg/kg/day. The dcg% levels were chosen on the basis of the
results micronucleus test using a different batch of XBE-729 Acid. The highest dose is the limit
dose for this type of assay. A positive control groupy ceived a single gavage does of 40 mg/kg
cyclophosphamide. ~Q®K

x
The concentration of the test substance in th%v%hicle was analytically verified.
N

Clinical signs, bodyweight and body temperature were monitored during the study. The animals
were killed 48 hours after the second d@e for collection of peripheral blood and the evaluation of
micronucleated reticulocytes by flowq)@tometry. About 5000 reticulocytes per animal were
assessed. )
&
RESULTS L
>
There no indications of geng%l toxicity in the 500 or 1000 mg/kg/day groups. At 2000
mg/kg/day, general toxicity was elicited in one male. This individual had slow and shallow
respiration, decreased/absent activity, partially closed eye lids, fixed posture, and was cold to
touch with a body tergperature of 25.9°C five hours post-dosing on the second day of dosing.
This animal was foiad dead at the end of the second day. There were no abnormal macroscopic

necropsy finding
Gl

o
There were qg\increases in the proportion of micronucleated reticulocytes in the XDE-729 Acid
treated groups, as shown in Table B.6.4.2-1. The proportion of micronucleated reticulocytes was
significapfly increased in the positive control group, demonstrating the sensitivity of the test

system<®
e



104

XDE 729 Methyl (Halauxifen-methyl) Volume 3, Annex B.6 00@
O
S
Table B.6.4.2-1 Numbers of micronucleated reticulocytes (MN) and % reticulocytes (+ SD) \Q\%
X
Treatment group No. animals Number of MN/1000 on vopi S
A % reticulocytes )
(mg/kg/day) assessed reticulocytes &
Vehicle control 6 143+ 0.70 1.85+0.24 O‘éo
XDE-729 Acid NI
6 1.56 £0.37 1.70+£0.15 &
500 O
1000 5° 1.16 £0.33 1.92+ @@4
2000 6 1.07 £0.41 1. 50&‘16 51
Positive control
) 6 133 +5.0* Q“Sz +0.10%
Cyclophosphamide 400 S
*significantly different from control, p<0.05  *one animal died due to gavage dosing error
<
CONCLUSION <
&
XDE-729 Acid is not clastogenic in this in vivo peripheral bloodg)?icronucleus assay.
&
. I (2010)
<
-O
N
éb
B.6.4.3 Summary of genotoxicity studies Q\(o
N
>

Table B.6.4.3-1 Summary of genotoxicity studies @,‘77

Study I@‘?system Result Reference (study ID)
In vitro QQ
. . i . S. typhi ium, TA 98, TA 100, TA . Dakoulas & VanDyke,
Bacterial mutation: XDE-729 Acid 1535\§Z 1537: E. coli WP2uvrA Negative 2010 (091134)
. N typRimurium, TA 98, TA 100, TA . Dakoulas & VanDyke,
Bacterial mutation: XDE-729 Methyl & TA 1537: E. coli WP2uvrA Negative 2011 (111006)
. N @. typhimurium, TA 98, TA 100, TA .
Bacterial mutation: XDE-729 Methyl TGAI #7102, TA 1535 & TA 1537 Negative I 2012 (120589)
Chromosome aberration: XDE-729 Acid Aq? Rat blood lymphocytes Negative I 2010 (091116)
Chromosome aberration: XDE-729 Mg{@?ﬁ Rat blood lymphocytes Negative I 2012 (101203)
Chromosome aberration: XDE-729 hyl . .
TGAI (\Q@ y Human peripheral blood lymphocytes | Negative I 2012 (101590)
\ -
. . . Chinese hamster ovary cells . 2010
Mammalian cell mutation: X 29 Acid Negative '
A(%ébi (CHO/HGPRT) (091118)
. . Chinese hamster ovary cells .
Mammalian cell mutatloe.)g(DE-729 Methyl (CHO/HGPRT) Negative I 2011 (101204)
Mammalian cell mutan XDE-729 Methyl | Chinese hamster ovary cells .
TGAI \ (CHOJHGPRT) Negative I 2012 (120591)
In vivo *\\.\)
Micronucleus:(iﬁ)E-?ZQ Acid Mouse peripheral reticulocytes Negative I 2010 (091117)
4
$

Theg

S
Qg&oxicity of XDE-729 Acid has been adequately investigated in the standard tests. This

substg@nce tests negative in in vitro assays for gene mutation and clastogenicity and in an in vivo

mi

nucleus test. It is therefore concluded that XDE-729 Acid is not genotoxic.

é?DE 729 Methyl also tests negative in standard in vitro assays for gene mutation and

& clastogem(:lty and it can therefore be concluded that XDE-729 Methyl is not genotoxic. A

<)
S
&
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technical batch of XDE-729 Methyl (Lot 201101758-63B, TSN302167, 93.3% purity) is also Q@
negative in standard in vitro assays for gene mutation and clastogenicity. An in vivo genotoxighy
assay on XDE-729 Methyl is not necessary because, firstly, the negative in vitro genotoxicity
assays indicate that the ester form is unlikely to express genotoxic activity in vivo and, se Oﬁdly,
systemic exposure in an in vivo assay of the ester form will be mainly to XDE-729 chgg(see

section B.6.1.3) which has been testing in an in vivo assay. N
o

>

<9

Q
o‘;b
@
A chronic/carcinogenicity study in rats and a carcinogenicity study in miceggve been conducted
with XDE-729 Acid. Additionally, a series of liver mode of action (MoA) fhvestigations have
been conducted, with the aim of providing support for bridging from toxicity studies conducted
with XDE-729 Acid. o

P
Y
X
2

Q)Q

XDE-729 Acid &
Study i 11A5.5.1/01 Two—ye@r§h’ronic toxicity/oncogenicity study in
F344/DuCrL rats &

B.6.5 Chronic toxicity and carcinogenicity studies (11A 5.5)

B.6.5.1 Chronic toxicity and carcinogenicity in the rat

Reference - (2012)
Date performed @ January 2010 — January 2012
Test facility ]

Report reference | Laborator gudy ID 091121

Guideline(s) | OECD (2009)
Deviations from the guideline | None O
GLP | Yesy
Test material XBE—?ZQ Acid, Lot # E2837-52 TSN030751-0006, 95.3% purity
Study acceptable %Bs
O
METHODS >
@

)
F334/DuCrl rats, about 6 weeks (()Dw at the start of the study, were randomly assigned to the test
groups as shown in the table be(DIQw.

X

&
Table B.6.5.1-1: Study desigh
$

Number of animals

o
Test arou Ta;g;é?fmg of Carcinogenicity study Chronic toxicyy study
group (m%k%j/day) (terminated at 24 months) (terminated at 12 months)
& Males Females Males Females
1 a0 50 50 10 10
2 S 2 50 50 10 10
&~
3 > 100 50 50 10 10
4 @Q 400 50 50 10 10
\6 625 50 - 10
5 O
X 750 - 50° - 10
afemg\@é’receiving 750 mg/kg/day were terminated prematurely at 18 months because of excessive mortality (68%)

N}
O
The test substance was administered by the dietary route. The test and control diets were
\i\\‘prepared using Lab Diet Certified Rodent Diet #5002. The stability of the test substance in the
S diet for the period of use was established prior to study commencement. The achieved

5
N
&



O
Tar: \ﬁose level of XDE-729 Acid
Aég@‘ (ke /day) 20 100 400 625 750
Males- chronic study 20.4 102 409 640
@@/Iales- carcinogenicity study 20.2 101 404 633
O} Females- chronic study 204 102 408 - 548
é) Females- carcinogenicity study 20.3 102 407 - 766
-9
&
o.
S
Q_
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concentrations of XDE-729 Acid in analysed samples of test diet used on the study were all Q@
within 4.4% of the nominal, demonstrating satisfactory preparation of the dietary formulations.”
0
A cage-side examination of all animals was conducted at least once daily. General cIinicggbo’
observations, including an examination for unusual swellings and palpable masses, werey
conducted every two weeks. More detailed clinical examination was conducted mont@y on the
first 10 surviving animals/sex/dose. Bodyweights and food consumption were mea%fPed weekly
for the first 13 weeks and monthly thereafter. Ophthalmoscopy examinations werg‘onducted
before dosing commenced and just prior scheduled terminations at 12 and 24 n&dﬁths.

@
At 3, 6, 12, 18 and 24 months, and after an overnight fast, blood samples wsr% taken from the
retroorbital venous plexus of 10 animals/sex/dose and a standard range of Raematology and
clinical chemistry parameters were measured. In addition, at 24 month&g‘é’n automated white
blood cell (WBC) count and differential WBC count was performed oq-all animals remaining on
study. Overnight urine samples were collected from all animals at 3;:% and 12 months and from
10 animals/sex/dose and a standard range of urinalyses parameter\gﬁwere assessed.

Toxicokinetic investigations were conducted at part of this Stlﬁg))/. On one day at months 6 and 12
blood samples were taken from the jugular vein of 4 non-fa\sﬁad animals/sex/dose from each
group at 06.00, 09.00 and 17.00 hours, for determination@plasma XDE-729 Acid levels.
Additional blood samples were taken at the 12 month tetmination from 4/animals/sex/dose, after
fasting, for determination of plasma XDE-729 Acid levels. Overnight urine samples were
collected at 6 and 12 months from 4 non-fasted anigfals/sex/dose for determination of XDE-729
Acid levels. \qu

x
A necropsy was conducted all animals. The Oghts of major organs were recorded and
macroscopic changes were recorded. A standard range of organs and tissues were removed and
fixed. All tissues from the following grougs were subject to microscopic examination: control
males and females killed at 12 and 24 @nths; high dose males (625 mg/kg/day) and females
(750 mg/kg/day) killed at 12 monthS'Qfﬁgh dose males (625 mg/kg/day) and females (400
mg/kg/day) killed at 24 months; allahimals dying/killed prematurely. Microscopic examination
of tissues from the low and interr{rgediate dose 12 month groups was limited to the kidneys and
relevant gross lesions. Microscgpic examination tissues from survivors from the low and
intermediate dose 24 month groups was limited to the kidneys and relevant gross lesions for both
sexes, and the urinary blaqger, adrenal glands, and mesenteric tissues for males.

NN
{4
RESULTS N
\

(2
Received doses WQ@calculated in terms of mg XDE-729 Acid/kg body weight. Mean values are

shown below: N
S

Table B.6.5.1—q§2' Mean dose received (mg/kg/day)
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L
Mortality for the carcinogenicity study is presented in Table B.6.5.1-3. Mortality was increas
for both the males and females receiving the highest dose level, which was probably related4o
the high incidence of treatment-related renal disease, based on macroscopic and microscg
pathology findings (see Tables B.6.5.1-10 and B.6.5.1-12). The increased mortality WQ@also

associated with a marked reduction in bodyweight gain (see below). There were no p@mature

deaths among animals assigned to the chronic study. bo
g
- . - N
There were no treatment-related clinical signs of toxicity. &)‘b
&
Table B.6.5.1-3 Mortality at 24 months, expressed as % S
Target dose level of XDE-729 Acid (mg/kg/day) ;0&\
Males Fer@l@s
0 20 100 400 625 0 20 | oo 400 750
32 44 44 34 62 16 10 (0 28 30 68"
®mortality at 18 months is presented, at which time this group was terminated 0\30
o

Group mean bodyweights for the chronic and carcinogenicitx%?udies combined are summarised
in Table B.6.5.1-4. XDE-729 Acid treatment at 400 and 625°’mg/kg/day caused a reduction in
bodyweight gain in males; at termination mean bodywei(@w(zf gain for these two groups was 4%
and 10% lower than controls, respectively. Female bog'yweights at the highest dose level (750
mg/kg/day) only were also reduced, from about 11 r}bmnths; when this group was terminated at 18
months, bodyweight gain was 12% lower than contfols. Food consumption was not affected by

XDE-729 Acid treatment. <
.

)
Table B.6.5.1-4 Group mean bodyweights, se\g%ted values (g)

Targe&@z\)’se level of XDE-729 Acid (mg/kg/day)
Day Males bfo Females
0 20 100 (§ 400 625 0 20 100 400 750
1 132 131 131 (bo‘f" 131 131 84 84 83 83 83
50 269 268 26@\‘ 268 261* 159 159 161 159 159
176 378 375 g% 369* 356* 190 190 193 190 190
344 438 436 | (’Z}(Dé‘.SS 423* 410* 217 215 220 215 211*
512 471 475 Qb 465 452* 432* 264 260 268 258 232*
729 437 43%50 434 424 402* 297 300 298 290
Gain d 1-50% 137 ,§\6 134 136 130 74 74 78 77 75
Gain d 1-512 339 | &42 334 320 300 179 176 185 175 148
Gain d 1-729 304 QSJ 305 302 293 273 212 216 215 208

*hodyweight gains V)@Te not subjected to statistical analyses *significantly different from control p<0.05
“

The haemato bgy investigations revealed some slight changes in red blood cell (RBC) parameters
in females only at 750 mg/kg/day, which are shown in Table B.6.5.1-5. Haemoglobin
concentratfons at 3 and 6 months were significantly lower than controls. At 3 and 6 months, RBC
count gf@ haematocrit for this group were also lower than the controls, and reticulocyte count
was sffghtly higher, though the differences did not achieve statistical significance. Historical
corgﬁ)I ranges were reported of three of these parameters (see Table B.6.5.1-5), though the
refevance of a comparison with historical data is debatable because RBC count for the concurrent
«gontrols at 3 months was outside the historical control range. As the reduced RBC correlated
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with an increased reticulocyte count, these slight changes are considered likely to be treatment .
related. >
.\o_,o
Table B.6.5.1-5 Group mean selected haematology findings; females ,gJ
Parameter Month Target dose level of XDE-729 Acid (mg/kg/day) LaboraJ@q‘S/ historical
0 20 100 400 750 copt itrol range®
3 9.35 9.35 9.32 9.18 9.11 n‘b 7.57-9.05
9.05 8.97 8.91 8.85 8.59 n{\‘v 7.86-9.12
?EBe/fllgoum 12 8.41 8.39 8.59 8.10 8.12 %o‘) 7.89 - 8.65
18 9.27 9.37 9.20 8.62 - 9 7.99-9.11
24 8.23 8.63 8.29 8.51 - QO' 7.95-8.61
3 16.1 16.2 16.0 15.8 15%* 135-16.8
Haemoglobin 15.6 15.4 15.4 15.2 A@u* 14.7-16.2
concentration 12 15.0 15.0 15.2 145 O 145 14.7 -15.4
(g/dl) 18 167 16.7 16.6 155 & - 15.0-16.5
24 15.1 15.7 15.3 15,55 - 14.2-15.9
3 49.4 495 49.4 483 48.0 38.7 - 49.4
_ 47.9 476 47.2 ;\\&16.8 455 40.7 - 48.9
(Hoz;amatocr't 12 47.7 474 484 N0 463 46.1 455-47.1
18 49.8 50.3 494 N 465 - 42.0-49.5
24 456 47.4 46,5 46.9 - 437-47.1
3 173.8 174.9 176.0 1711 186.4
_ 147.8 149.0 ‘&1.3 158.4 164.6 o
sfljftu(lgg,’f_;’ 12 202.0 2075 |0 1828 278.4 217.1 H'smrr:gi"rgggggé range
18 225.7 217.0 § 216.5 2345 -
24 249.9 193,45 236.3 204.9 -
% historical control range from 10 studies conducted %0‘7 - 2011 (3 months) or 4 studies conducted 2007 — 2010
*significantly different from control p<0.05 (§
Q

The clinical chemistry investigatiq@o’revealed one change considered to be treatment-related.

Blood urea nitrogen (BUN) in f

of the uterus. Si

interpreted t

control ra

addition é\@

18, angf24 months.
&
)

S

&
O.
S
Q_

les at 750 mg/kg/day was significantly increased at 12
months (see Table B.6.5.1-7).Fhis corresponded with microscopic changes identified in the
kidney (see below). BUN in éﬁales at 625 mg/kg/day was significantly increased at 6 months
(Table B.6.5.1-7), which v@s considered less likely to be treatment-related because the value
was within the hlstorlcalof&‘)ntrol range and no increases were seen for this parameter at other time
points. Females at 400@19/kg/day had a higher mean BUN (though not statistically significant) at
18 months; however this group mean value was driven by one female that was prematurely killed
because of poor clinical condition 2 weeks after this sampling interval, due to a leiomyosarcoma
ficantly higher cholesterol levels were reported for females at 750 mg/kg/day
at 3 months apdéfor females at 400 mg/kg/day at 24 months. These higher cholesterol levels were

e unrelated to treatment because the values were within or near the historical
es, and were not significantly higher at any other time points; additionally in
ales at the highest dose level cholesterol levels were actually slightly lower at 6, 12,




X
109 @Q’Q
N
@)
S

XDE 729 Methyl (Halauxifen-methyl) Volume 3, Annex B.6
Table B.6.5.1-6 Group mean selected clinical chemistry findings: males \Q\%
kN
Target dose level of XDE-729 Acid (mg/kg/day) Laboratory hist&cal
Parameter Month a
0 20 100 400 625 control rarige
3 20 18 19 19 20 145a9
_ 15 16 16 16 18* 1621

Urea Nitrogen <

12 14 14 14 14 15 O1l4-16
(mg/dlI) 0

18 15 16 15 15 15 <9 15-16

24 15 15 14 14 15 &Q§ 15-19

3 62 62 58 59 63 ¢ O 47 - 74

6 77 75 74 70 74 <7 56 - 78
Cholesterol %)

12 85 86 81 80 81 <& 76 - 100
(mg/dl) &

18 144 144 116 133 i\ﬁﬂ)* 111-151

24 169 175 128 141 ,\(\\116 159 - 201

% historical control range from 10 studies conducted 2007 - 2011 (3 months) or 4 studies ggﬁﬂucted 2007 — 2010
*significantly different from control p<0.05 ;0\\
RS

S
Table B.6.5.1-7 Group mean selected clinical chemistry findingg?females

Target dose level of XDE-729 Acu@ﬁg/kg/day) Laboratory historical
Parameter Month a
0 20 100 [? 400 750 control range
19 20 20 ¥ 20 21 15-18
_ 19 18 17 5 19 19 17-19
Urea Nitrogen Q
12 16 17 w 16 19* 17
(mg/dlI)
18 16 17 a7 27 - 16-18
24 14 15 | O 1 15 - 13-17
3 81 % 9 88 77 92* 65 - 93
9 7. O | 104 102 109 92 - 116
Cholesterol >N
12 135 129 142 139 148 117-143
(mg/dl) &
18 135 w43 158 149 - 123-133
24 136 | O 141 131 166* - 117 - 152

# historical control range from 10 studies condticted 2007 - 2011 (3 months) or 4 studies conducted 2007 — 2010
*significantly different from control p<0. 050

O
There were number of treatrrt@ht related changes in urinalysis parameters. As shown in Table
B6.5.1-7, urine volume was Sincreased and specific gravity was decreased in both males and
females at 400 and 625/@0 mg/kg/day. Specific gravity was also significantly lower in females
at 100 mg/kg/day at 1&Zmonths however, the difference at this dose level was considered
unlikely to represerﬁﬁ‘treatment related change as the observed mean value was within the
laboratory historica¥ control range (1.004-1.056, from 4 studies conducted 2007-2010) and
significant difo{@ceS for this parameter at 100 mg/kg/day were not present at any other time
points. Altho@ not shown on the table, there was a general trend for slightly lower urinary pH
in both genqgrs at 400 and 625/750 mg/kg/day. This is considered to be a non-adverse change,
caused by the presence of the acidic parent (XDE-729 Acid) in urine. Additionally, there was an
absencq\ microscopically observable triple phosphate and amorphous phosphate urinary
crystals-in both genders at 400 and 625/750 mg/kg/day; these crystals tend to form in the
preg@@fce of more alkaline urine, so their absence is likely to be the result of the lower urinary pH.
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Table B.6.5.1-7 Group mean selected urinalysis findings Q\%
Target dose level of XDE-729 Acid (mg/kg/day) é\\
Parameter Month Males Females A'o)@
0 20 100 | 400 | 625 0 20 100 | 400" | 750
2.7 3.3 3.1 3.9 8.3* 2.5 2.7 2.8 QQ“.% 6.9*
] 3.1 4.1 35 6.6* 11.5* 3.9 4.8 55 §7.1* 11.0*
k’n:'lg‘e volume 12 35 3.9 41 | 75 | 98* | 50 47 5107 7.8 | 105
18 5.6 5.1 4.8 8.3 9.9* 6.2 6.2 @ 12.0*
24 6.8 7.2 6.3 8.7 104 8.3 8.3 Q)%.S 11.9*
1.089 1.077 1.077 1.071 1.044* 1.071 1.067;\\ 1.067 1.058* | 1.037*
_ 3 1081 | 1074 | 1079 | 1.055* | 1.036* | 1.060 | 1.055 | 1.048 | 1.039* | 1.029*
;’rZCﬁ ;pec'f'c 12 1075 | 1.071 | 1.073 | 1.049* | 1.040* | 1.053 {@Vés 1.050 | 1.037* | 1.031*
18 1.061 1.064 1.063 1.048* | 1.039* | 1.053 ,\(\1.052 1.045* | 1.031*
24 1050 | 1049 | 1.048 | 1.039* | 1.033* | 1.0393y 1.039 | 1047 | 1.030*
*significantly different from control p<0.05 0\?\\'

[
At 12 months, the organ weight analysis revealed treatment-réféted differences for the kidney.
Absolute and/or relative kidney weight was significantly in\@%ased in both genders at 400 and
625/750 mg/kg/day (see Table B.6.5.1-8). These changess@brresponded to the microscopic
pathology finding of hypertrophy of renal collecting du€t epithelium in these groups. Relative
kidney weight was also significantly higher for malegﬁ 100 mg/kg/day; however, this was
considered unlikely to represent a treatment-related,adverse effect as this did not correlate with
any microscopic pathology findings in the kidne the mean value was within the historical
control range, and a similar difference was not gresent at 24 months. At 12 months, relative liver
weight was significantly higher for females at400 and 750 mg/kg/day; however, in the absence
of correlating clinical chemistry or micros@ic pathology findings and because the increase was
less than 10% in comparison with controls; these liver weight differences were considered not to
be adverse. L

Q)fv

Consistent with the findings at 12 mgnths, the 24 month organ weight analysis identified a
treatment related increase in absojfute and relative kidney weights in males at 400 and 650
mg/kg/day and females at 400 ;g%)/kg/day (see Table B.6.5.1-9). The statistical analysis identified
significant weight difference?’or other organs at 12 and 24 months, but these were not
considered to be treatment related because dose-response relationships were not present and/or
corroborating microscopi§\pathology finding were not observed and/or values were within the
historical control rangg@
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Table B.6.5.1-8 Selected group mean organ weights: chronic toxicity study \Q\%
Target dose level of XDE-729 Acid (mg/kg/day) é\\
Parameter Males Females ,;0)\0)
0 20 100 400 625 0 20 100 4096 750
Terminal bodywt. (g) 421 410 416 390* 398 203 202 211 @? 204
Kidney (g) 2.49 251 2.60 2.57 2.68* 1465 | 1472 | 1545 | d%27* | 1.710%
Kidney (% of bodywt.) | 0.591 | 0.613 | 0.627* | 0.659* | 0.675* 0.722 0.729 | 0.733,¢ 0.803* | 0.838*
Historical control 0.602 — 0.654 0.683 —&@5.741
Liver (g) 10.317 | 10.065 | 10.119 | 10.005 10.017 5.203 5.194 %%7 5.516 5.613
Liver (% of bodywt.) 2.449 2.455 2.432 2.565 2.516 2.565 2.570 (@.558 2.718* | 2.746*
Historical control® Not reported ’,:2\.501 -3.119
®historical control range from 4 studies conducted 2007 — 2010  *significantly different from c@qﬁfrol p<0.05
Table B.6.5.1-9 Selected group mean organ weights: carcinogenicit&é’\udy
Target dose level of XDE-729 A&:}’ﬁ’ (mg/kg/day)
Parameter Males AD Females
0 20 100 400 625 (\\.QO 20 100 400 750
Terminal bodywt. (g) 413 418 414 402 381 ,;SO 281 284 284 274 -
Kidney (g) 2.868 | 2.898 2.904 | 3.012* 2.903}“ 1.856 1.864 1.907 | 2.307* -
Kidney (% of bodywt.) | 0.703 | 0.696 | 0.702 | 0.753* 0,.(6)* 0.662 0.958 | 0.673 | 0.751* -
Historical control® 0.703 - 0.840 S 0.695 — 0.740

*historical control range from 4 studies conducted 2007 — 2010 *sighificantly different from control p<0.05
Q

Q

No treatment-related gross pathology changes{@Ere found in the chronic toxicity study.
O
N

In the carcinogenicity study the main changg detected in the macroscopic pathology examination
was in the kidneys, observed as an increased incidence of roughened surface of the organ in
males at 625 mg/kg/day and females ati750 mg/kg/day (see Table B.6.5.1-10 for a summary of
gross findings). Additionally, in males at 750 mg/kg/day, a calculus was present in the kidney of
animal and urinary bladder of anotfér, which was possibly treatment-related. There were
increased incidences of decreas%b(body fat in high dose males and females and excessive
gastrointestinal gas in high dose males, which was considered to be secondary to kidney disease-
related morbidity. The lowerdihcidences pituitary masses and increased spleen size, indicators of
the possible presence of t%cﬁours, in high dose males and females was considered to be the result
of increased mortality. \0‘0

A(b
"4}
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Table B.6.5.1-10 Selected gross pathology findings: carcinogenicity study, no. of affected animgio@
Target dose level of XDE-729 Acid (mg/kg/day) (S)\\
Finding Males Females A.o}@
0 20 | 100 | 400 | 625 | 0 20 | 100 | 480 [ 750
No. surviving to terminal kill at 24 mo. 34 28 28 33 19 42 45 36 ¢$§JS a
General; decreased amount of fat 0 1 1 1 6 0 0 ZXO\ 1 19
General; gas, gastrointestinal tract 1 3 3 2 0 0 lg)v 0 1
Kidneys; roughened surface 5 5 3 6 32 0 0 \(Z?l 2 39
Kidneys, calculus, left, pelvis 0 0 0 0 1 0 0 A@J) 0 0 0
Liver; increased size 7 8 8 7 0 4 6»\1 4 3 0
Liver; roughened surface 13 11 9 8 2 5 ;A\Ql 5 6 0
Pituitary gland; mass/nodule 0.2 - 0.5 cm 9 7 8 11 4 8 &f 12 9 9 1
Pituitary gland; mass/nodule 0.6 - 1.0 cm 7 4 5 5 0 S 1 6 5 1
U ; N
i{%e:r?éig‘fﬁgi‘: size, probable 15 14 11 10 L cg@s 2 9 7 0
Urinary bladder, calculus 0 0 0 0 ,1’(7,.Q 0 0 0 0 0
a = group terminated prematurely at 18 months because of excessive mortality; 16 were alive at the time of the premature
termination QOQ.

Q@
The key microscopic findings at 12 months are summariééd in Table B.6.5.1-11. Treatment-

related changes were present in only the kidneys, in males and females at 400 mg/kg/day and
625/750 mg/kg/day. The effects consisted of increa%& incidence of chronic progressive
glomerulonephropathy (females only at 400 or YSQ\mg/kg/day), hyperplasia of the pelvic
epithelium, hypertrophy of collecting duct epith&hum, increased number of mitotic figures in the
collecting duct epithelium, chronic interstitial éfflammation of the medulla, necrosis of collecting
duct epithelium (females only at 750 mg/kg@ly) and vacuolisation of collecting duct epithelium
in the papilla. §°
O
Hyperplasia of the pelvic epithelium vids noted most commonly at the base of the renal pelvis,
with a focal or multifocal distributions. Hypertrophic epithelial cells in the collecting ducts were
present in the renal papilla and inagr and outer zones of the medulla. Hypertrophic epithelial cells
had increased cytoplasmic basopf‘ﬁlia, and sometimes had nuclei which were two or three times
larger than normal. The hypecg@bphy occurred in principal and intercalated cells of the collecting
ducts. The chronic inflamm\aﬁon consisted of small clusters of interstitial lymphocytes around the
hypertrophic collecting dugts in the inner medulla and papilla. Necrosis of collecting duct
epithelial cells was char@(&erised by individual epithelial cells in the inner medulla and papilla
that had pyknotic or orrhectic nuclei. The vacuolisation of collecting duct epithelial cells was
characterised by cygoplasmic clearing in individual cells near the tip of the renal papilla.
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Table B.6.5.1-11 Selected microscopic pathology findings: chronic toxicity study, no. of affected- %
animals ‘\‘\@
Q
Target dose level of XDE-729 Acid (mg/kg/day) D}@
Finding Males Females 627
0 20 100 | 400 | 625 0 20 100 @@100 750
No. of animals examined 10 10 10 10 10 10 10 104 10 10
Kidneys ®b
) . x$

Chronic progressive _ 10 10 10 9 10 2 2 4(§4 6 10

glomerulonephropathy v slight o)

Hyperplasia, pelvic epithelium, uni or QQ

bilateral, focal, multifocal or diffuse, 2 0 0 4 6 0 50 1 6 9

slight or moderate <

Hypertrophy, epithelium, collecting duct,

bilateral, multifocal, slight or v slight
Increased no. of mitotic figures, .\OQ
epithelium, collecting duct, uni or bilateral, 0 0 0 3 1 &}} 0 0 0 3 5
v slight O
Inflammation, chronic, interstitium, (0)
medulla, uni or bilateral, focal or 0 0 0 1 Q% 1 0 1 4 7
multifocal, v slight Iy
Necrosis, epithelium, collecting duct, uni S
or bilateral, multifocal, N R T I T e e e e
M4
Vacuolisation, papilla, collecting duct, uni . >
or bilateral, multifocal, vsligt | O | O | O b@ S I I R I R S
Jo
&

The key microscopic non-neoplastic findings in;ﬁ%e carcinogenicity study are summarised in Table
B.6.5.1-12. The primary treatment-related chafiges were present in the kidneys and urinary bladder
in males at 400 and 650 mg/kg/day and femg%s at 400 mg/kg/day (microscopic examination was
not conducted on females at 750 mg/kg/da¥). Tubular degeneration with regeneration occurred in
males at 400 and 625 mg/kg/day and femﬁ’les at 400 mg/kg/day. Most of the animals with
degenerative tubular changes also had@iecrosis of individual tubular epithelial cells. The tubular
degeneration/regeneration and necrgsjs was not seen at 12 months. The degeneration with
regeneration was present in the proximal and distal tubules of the cortex and medulla, resulting in
an undulant cortical surface. Deg?nerative tubules had reduced diameters and smaller lumens, and
were lined by flattened or cubg’?dal epithelial cells that had increased cytoplasmic basophilia as
compared to unaffected tubg%s. Some of the degenerative tubular epithelial cells had variably sized
clear circular cytoplasmic$acuoles. Regenerative tubules were lined by enlarged cuboidal or
columnar epithelial cellsg(azilith increased size nuclei, prominent nucleoli, and increased cytoplasmic
basophilia. Some reg@(@rative tubules had two or more layers of epithelial cells that projected into
the lumens. Some afiimal had a few mitotic figures in epithelial cells of the regenerative tubules.
Small clusters of interstitial lymphocytes accompanied the tubular effects. In addition, most of the
animals with d@’@nerative tubular effects had necrosis of individual tubular epithelial cells. Other
treatment-related changes in the kidneys at 400 and 625 mg/kg/day were similar to those seen in at
12 months(iqu{he chronic study.

One femﬁle at 100 mg/kg/day had severe bilateral degeneration with regeneration of renal tubules,
and aéé‘ociated very slight necrosis of tubular epithelial cells. The severe tubular degeneration with
reg@eration was interpreted to be a spontaneous alteration because of its isolated (singular)
¢eurrence in this dose group, and the lack of a dose-response in terms of severity (the
d generation/regeneration in females at 400 mg/kg/day was graded slight or moderate). It should be

A5 noted that the microscopic characteristics and severity of the renal lesions of this female were
O.
S
&
N
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¥
similar to one male given 20 mg/kg/day that had unilateral severe degeneration with regeneratigfrof
renal tubules and associated unilateral very slight necrosis of individual tubular epithelial cellﬁ\\ he
renal alterations of this low-dose male were interpreted to be unrelated to treatment becausedhe
contralateral kidney from this animal did not have these lesions, and there were no males@m the
next higher dose of 100 mg/kg/day that had similar renal alterations. %@
The incidence of pelvic epithelial hyperplasia in females at 100 mg/kg/day was sigrg‘ﬁ\cantly
greater than controls. This was interpreted to be an equivocal finding that was unlikely to be an
adverse effect of dietary administration of XDE-729. This conclusion is suppop@@é&t()y the
following points: 1) many of the cases of pelvic epithelial hyperplasia at this dose level were
unilateral and focal, which is an unlikely distribution for a potential treatment-related systemic
effect; 2) there were no accompanying treatment-related effects in the collgcting ducts or tubules
of the kidneys in any rat from this dose level; 3) there were no accompafying treatment-related
effects in the urinary bladder or in urinalysis parameters at this dose lgvel; and 4) there were no
treatment related kidney effects (including pelvic epithelial hyperplasia) in females at 100
mg/kg/day at 12 months study. It should be noted that the pelvic gpithelial hyperplasia in all
females given 100 mg/kg/day was graded as slight, with no accgﬁpanying cellular atypia or
prominent outward or inward growth of the epithelial cells. H%erplasia of the renal pelvic
epithelium has been reported to be a common spontaneouséﬁding in Fischer 344 rats, frequently
seen in association with spontaneous nephropathy. There-gre no laboratory historical control data
for pelvic epithelial hyperplasia as this specific lesion is@sually incorporated into the more
generalised diagnosis of chronic progressive glomer%&mephropathy

>

Additionally, one male at 400 mg/kg/day and twozﬁ?ales at 625 mg/kg/day had calculi present in
the pelvis of one or both kidneys, considered t be treatment-related. The calculi were pale
eosinophilic and particulate, with irregular (Lgﬁghened) outer surfaces.
N}

The treatment-related microscopic changeﬁgln the urinary bladder were present in three males at
400 mg/kg/day and 7 males at 625 mg/@/day. The effects consisted of slight to moderate, diffuse
or focally extensive hyperplasia of tk@qfransitional epithelium, and very slight to slight subacute
to chronic inflammation in the submiticosa beneath the hyperplastic epithelium. The submucosal
inflammation consisted of accu tions of mononuclear inflammatory cells. One male at 400
mg/kg/day and two at 625 mg/ky/day with the hyperplasia/inflammation also had microscopic
calculi in the lumen of the uripary bladder, considered to be treatment-related. The calculi were
pale eosinophilic and partjg: ate, with irregular (roughened) outer surfaces, and were similar in
appearance to the calculisg‘reviously described in the pelvis of the kidneys.

AN
Treatment-related chaﬁ(ges in the adrenals were present in males at 400 and 625 mg/kg/day,
though likely to bQéécondary (an adaptive response) to the kidney toxicity. The incidence of
slight hypertrophy-of the zona glomerulosa of the adrenal cortex was increased; the hypertrophy
was characterisgd by an increase in cell size and eosinophilic staining of the cytoplasm as
compared to@e controls. Most of the males at 625 mg/kg/day with this hypertrophy also had
vacuolisatigﬁ (consistent with fatty change) of the zona glomerulosa. The vacuolisation was
characteriSed by single or multiple clear circular vacuoles in the cytoplasm of hypertrophic cells
in the z@%a glomerulosa. All of the males with hypertrophy and/or vacuolisation of the zona
glomerulosa had treatment-related tubular degeneration with regeneration of the kidneys. Males
at 8% mg/kg/day had a treatment-related increase in the incidence of atrophy of mesenteric
agipose tissue, most probably related to the reduced bodyweight gain in this group.

\;
&
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Table B.6.5.1-12 Selected microscopic non-neoplastic pathology findings: carcinogenicity studyé{o
X

no. of affected animals

&
Target dose level of XDE-729 Acid (mg/kg/day) o}"’J
Finding Males FemalesQ(D
0 20 100 400 625 0 20 icfe)o 400
No. of animals in group 50 50 50 50 50 50 50 4~ 50 50
Kidneys Q)b
v
Degeneration with regeneration, tubule, uni or - <
bilateral slight, moderate or severe 0 1 0 4 26 0 3\;&0 1 4
Necrosis, individual cell, epithelium, tubule, uni or - QQ
bilateral, multifocal v. slight 0 1 0 1 21 8\ 0 1 2
Hyperplasia, pelvic epithelium, unilateral, 5 7 5 5 1 ,\,J\4 1 11 3
focal, slight Q>o
Hyperplasia, pelvic epithelium, unilateral, 12 14 11 17 < 2 3 5 17%
multifocal, slight ;\\’g\
Hyperplasia, pelvic epithelium, unilateral, 0 0 0 1 \fb 5 0 0 0 0
multifocal, moderate Q{’
Hyperplasia, pelvic epithelium, unilateral, 0 0 0 Q@‘ 0 0 0 0 0
diffuse, moderate &
Hyperplasia, pelvic epithelium, bilateral, ;;?
focal, slight 0 0 10\‘0 0 0 2 0 4 2
Hyperplasia, pelvic epithelium, bilateral, 9 * * -
multifocal, slight 3] 2 ;}\@ 26 | 357 | 0 L2
q
Total with hyperplasia, pelvic epithelium, uni or Y - - - -
bilateral, focal, multifocal or diffuse, slight or mod. 20 2{}@ 23 49 48 8 5 22 43
Calculi, pelvis, uni or bilateral, focal or multifocal: Q
il il y \'
slight 0 9 0 0 1 2 0 0 0 0
Hypertrophy, epithelium, collecting duct, uni or O - - -
bilateral, focal or multifocal v. slight, slight or mod. E\S 29 30 48 47 8 5 1 49
Necrosis, epithelium, collecting duct, uni or ?0(\3 0 0 3 5 0 0 1 6*
bilateral, multifocal v. slight hZ)
Inflammation, chronic, interstitium, medulla, uni 8)1’27 14 18 17 37* 3g* 9 3 14 40*
bilateral, multifocal v. slightsy
Urinary bladder Ac\fu
Hyperplasia, transitional epithelium diffuse(ﬁf 0 1 0 3 7% 0 0 0 0
focally extensive slight o{@oderate
Inflammation, subacute to chronic, s vucosa,
multifocal or diffuse v:‘&?t or slight 0 0 0 3 ~ 0 0 0 0
Adrenal gland QQ’V
Hypertrophy, zona glomerulo@nilateral, diffuse -
@ v.slightorslight | ° 0 0 2 | % 0 0 ! 0
Vacuolisation, consisten@fh fatty change, zona 0 0 0 0 19% 0 0 0 0
glomerulosa s v. slight or slight
Mesenteric tissue c")\u
Atrophy, adipose 5;?5ue slight or moderate 4 6 3 8 15* 5 0 1 2

*significantly ‘doﬁerent from control p<0.05

N

The miefoscopic neoplastic pathology findings are presented in Table B.6.5.1-13. This table

showﬁlearly that there were no treatment-related increases in the incidence of neoplasms in the

XDE-729 Acid treated groups.
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Table B.6.5.1-13 Microscopic neoplastic pathology findings: carcinogenicity study, no. of affect%@

animals >
Target dose level of XDE-729 Acid (mg/kg/day) {AO
Finding Males Females &
0 20 100 400 625 0 20 ;60” 400

No. of animals in group 50 50 50 50 50 50 50 .,SYS’O 50
Adrenal glands 4O

Adenoma; unilateral 0 0 1 0 0 0 0> 0 0

Complex pheochromocytoma 0 1 0 0 0 0 Q’ﬁu 0 0

Ganglioneuroma; benign 1 0 0 0 0 0o <%0 0 0

Pheochromocytoma; medulla; benign 3 4 5 7 4 19 ) 0 0
Auditory sebaceous gland A\V

Carcinoma 0 1 0 1 0o .%o 0 0 0
Bone 3’

Chordoma; sacrum or vertebra; malignant 0 1 0 Q\Q 0 0 0 0

Osteosarcoma; humorous or hindlimb; malignant 1 0 1 Y 0 0 0 0
Bone marrow ,‘@

Leukemia; lymphoid cell; malignant 0 0 1 09 0 0 0 0 0
Brain Qg’ i

Astrocytoma; medulla oblongata; malignant 0 0 0 |0 0 1 0 0 0

Carcinoma 2 0 1 0 0 1 0 3 1

Granular cell tumor; meninges; benign 1 0 OO\‘U 0 0 0 0 0 0

Mixed glioma; cortex; malignant 0 0 A‘? 0 0 0 0 0 0
Heart S

Schwannoma; endocardium; benign 1 OJQJQJ 1 0 0 1 0 0 0
Jejunum Q)\

Adenoma; polypoid 0 [« 0 0 0 0 0 0

Leiomyosarcoma; malignant o. g o 0 1 0 0 0 0 0
Kidneys NS

Adenoma; one; cortex; tubule Q‘d 0 0 0 0 0 0 0

Liposarcoma; malignant va 0 0 1 0 0 0

Transitional cell carcinoma; pelvis q§ 0 0 1 0 1 0 0 0 0
Liver g;’

Adenoma; hepatocyte r“o 2 2 3 3 2 0 0 0 0

Carcinoma; hepatocyte 0‘2? 1 0 0 0 0 0 0 0 0

Haemangiosarcoma; malignant ,@‘ 0 0 0 0 2 0 0 0 0

Lipoma; benign R 0 0 0 1 0 0 0 0 0
Lung S

Adenoma; bronchiolo - alveolary” 1 1 0 0 1 0 0 0 1

Carcinoma; malignant (}\7 1 0 0 0 0 0 0 0 0

Haemangiosarcoma; maliﬁnt 0 0 0 0 1 0 0 0 0

Osteosarcoma, malign@ﬁj;J 1 0 0 0 0 0 0 0 0

Squamous cell carcinAQﬁ\]'a; malignant 0 0 1 0 0 0 0 0 0

Leukemia; large gpgh‘ﬂlar lymphocyte 0 0 0 0 0 0 0 1 0
Mammary gland(\v

Adenocarcinqﬁ%; malignant 0 0 0 4 3 2 0

Adenomam%ibroadenoma; benign 1 4 1 2 0 8 8 7 8
Mediastira\d‘tissue

Hiberﬁbma or squamous cell carcinoma 0 0 2 0 0 0 0 0 0
Mese,g‘l‘éric tissue

@}cinoma; poorly differentiated 0 0 0 0 0 0 1 0 0
I‘Qﬁfltiple organs

@ Adenocarcinoma; malignant 0 1 0 0 0 0 0 0 0
Mesothelioma; malignant 1 1 2 2 0 0 0 0 0
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Nasal tissue - pharynx

Squamous cell carcinoma; malignant 0 0 2

Oral tissue

Odontoma; malignant 0 1 0

Squamous cell carcinoma; gingival or palate 2 1 0

Ovaries

Adenoma; tubulostromal; benign

Pancreas

Adenoma; islet cell or mixed acinar 7 5

Carcinoma; islet cell 0 0 1

Pituitary gland

Adenoma or carcinoma, pars distalis 27 19 18

Ganglioneuroma; pars nervosa; benign 1 0 0

Preputial/clitoral gland

Adenoma; benign 0 0 0

o

w

Carcinoma; malignant 3 0

w

Prostate

Adenocarcinoma; malignant 0 1 0

=
o

%y

Skin and subcutis

./?@

Basal cell adenoma; benign

oo
s
7

Basal cell carcinoma; malignant

Fibroma; benign

g

Fibrosarcoma; malignant

o

Keratoacanthoma; benign

Keratoacanthoma; malignant

Lipoma; benign

Neurofibrosarcoma; malignant

PIONION OW OO

%4

Papilloma; benign

Sarcoma: malignant

Vi,

Squamous cell carcinoma

OiI0OiIRIOIFRIOIFRIO

(4
o

Trichoepithelioma; benign

oo ricooowr srooO
oror oPrRr oo o NMOO
coo oo oo riooior
olrr oo oo oioioirio
coooocoocoriocooo o
cooocooriocooriooo

4
Spleen @

o
o

Haemangiosarcoma or sarcoma; malignant Q}O) 0 1 0

wWinN

Leukemia; large granular lymphocyte c\)b 17 16 13
Histiocytic sarcoma; malignant Q(D

Testes 0

Interstitial cell adenoma o’ 42 42 44

Thymus . OQ

Lymphosarcoma; malignant {5’ 0 0 0

Thyroid gland @

Adenoma or carcinoma;_fé{licular or

parafollicular cell; beqlﬁ# or malignant 14 2 !

Urinary bladder &

Transitional cell cﬁ:ﬁ:‘ljnoma 0 0 1

Uterus &

i (
Adenocarcmaq‘ﬁa

Adenoma(@

Carcingma

o
oo
o

Endo@strial stromal polyp

Lejgﬁﬁyoma; myometrium; benign

lcgfomyosarcoma; malignant

bustromal cell sarcoma; malignant

@ Leukemia; malignant;

or oo
cociooiARiEL ®
oOr ok
RiINiRiO



118

XDE 729 Methyl (Halauxifen-methyl) Volume 3, Annex B.6 00@
O
S

The results of the toxicokinetic investigations, conducted at 6 and 12 months, are summarised lE?
Table B.6.5.1-14. Based on the calculated AUC,4, values, systemic absorption of XDE-729 %c"i‘d
was approximately dose-proportional at all dose levels, except for males at 6 months at the.»
highest dose level which showed less than dose-proportionality. Urinary excretion of int X DE-
729 Acid appeared to be approximately dose proportional at all dose levels and at both time
points. less than dose proportional at all time points. At 6 months a mean of 72% adnﬁlmstered
dose of XDE-729 Acid was excreted intact in the urine; at 12 months the proportiorgﬁf doses
excreted in the urine had declined to a mean of 41%, which may be due to an age=f€lated decline
in renal clearance. Trace amounts of XDE-729 Acid were detected in some of t&@ urine samples

from controls; the reason for this contamination is not known. &
S
B.6.5.1-14 Toxicokinetic investigation: mean systemic AUC,4, values and Qﬁnary elimination at 3,
6 and 12 months R
D
Target dose level of XDE-728-Acid (mg/kg/day)
Parameter Males !(‘Z}\V Females
0o [ 20 | 100 | 400 [ 625.4" 0 | 20 | 100 | 400 | 750
()]
6 months QgJ

Dose of XDE-729 Acid at time of blood .
sampling (mg/kg/day) 0 21 111 | 444 ! \0949 0 20 97 428 | 823

B - N
Blood AUCs4, for XDE-729 Acid (ng NQ | 82 | 176 | 1009| 1356 | NQ | 59 | 255 | 1151 | 2376
h/mL)
Amount of XDE-729 Acid in 24 h urine X
(mg/kg/day) NQ 12.3 89 o(b 311 553 0.08 16.9 92 247 454

o : N
Amount of XDE-729 Acid in 24 h urine
as % of daily intake ) 59 3? 70 3 ) 85 9 57 55

\129nonths
Dose of XDE-729 Acid at time of blood S’
sampling (mg/kg/day) 0 \2(\6 102 414 623 0 20 105 425 832
: 2]
Bloood AUCqu, for XDE-729 Acid (ng | N |Dgs | 197 | 1278 | 2235 | NQ | 56 | 286 | 1328 | 2603
h/mL) S
- id i i @

Amount of XDE-729 Acid in 24 h urine 0@ 77 36 167 274 NQ 92 38 212 347
(mg/kg/day) R

- ; O
Amount of_ XI_DE-729 Acid in 24 h urine Q(D ) 37 35 40 44 ) 45 36 50 77
as % of daily intake o)
NQ = not quantifiable bq?‘

S
CONCLUSION ;8.\
N

. . @ . .
Dietary administratiog'of XDE-729 Acid to rats for up to 2 years causes non-neoplastic changes,
but is not carcinogérdc in this species.

Q
Regarding the @%-neoplastic effects, the kidneys are identified as the principal target, with
effects being @bserved at 400 mg/kg/day and above. The adverse effects seen at 12 months were
chronic progtessive glomerulonephropathy, hyperplasia of the pelvic epithelium, hypertrophy of
collecting$®uct epithelium, increased number of mitotic figures in the collecting duct epithelium,
chroniqfhterstitial inflammation of the medulla, necrosis of collecting duct epithelium and
vacuefization of collecting duct epithelium in the papilla, accompanied by increase kidney
we@t. Additional pathology changes in the kidney were observed at 24 months, namely tubular
eﬁeneration with regeneration and necrosis of individual tubular epithelial cells and, in
-a@ccasional males, the presence of calculi in the pelvis. At 24 months there were also changes in
.&che urinary bladder, characterised by hyperplasia of the transitional epithelium and inflammation

K
S
&
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in the submucosa beneath the hyperplastic epithelium and, in one animal, the presence of
microscopic calculi in the lumen. Secondary to the kidney toxicity, slight hypertrophy and
vacuolisation of the adrenal zona glomerulosa was seen at 24 months. The kidney toxicity was
accompanied by reduced bodyweight gain from 400 mg/kg/day and increased urinary vojgﬁe
and, at the highest dose level, increased blood urea nitrogen and reduced survival. Additionally,
the haematology investigations revealed slightly reduced haemoglobin concentration,cR C count
and haematocrit and a slightly increased reticulocyte count in females at 750 mg/k%g@ay. A study

NOAEL of 102 mg/kg/day (target 100 mg/kg/day) is identified. &
G
<

A toxicokinetic investigation showed that systemic bioavailability of XDE-72‘90Acid is
approximately dose-proportional (except for males at the highest dose Ieve@?G months). A mean
of 72% of the administered dose of XDE-729 Acid was excreted intact in.fhe urine at 6 months,
but at 12 months the proportion of dose excreted in the urine had declig@zof to a mean of 41%,
which may be due to an age-related decline in renal clearance.

O

N
\\Q
9

B.6.5.2 Chronic toxicity and carcinogenicity in the mgé%'e

N
XDE-728Acid
Study @ 11A 5.5.3/01 18Month dietary oncogenicity study in Crl:CD1(ICR)
mice >
Reference | G (2012)

Date performed | March 20 — September 2011
Test facility

Report reference | Labgratory study ID 101021
Guideline(s) D 451 (2009)
Deviations from the guideline . Kone
GLPc»bYes
Test materi@;P XDE-729 Acid, Lot # E2837-52 TSN030751-0006, 95.3% purity
Study accep\t&@e Yes

O

METHODS Q
5
Crl:CD1(ICR) mice, about g\%eeks old at the start of the study, were randomly assigned to the

test groups as shown in tt;)eotable below.
N

Table B.6.5.2-1: Study'design
<>J ) Number of animals
Test group I Target dose level of XDE-729 Acid (mg/kg/day)
e Males Females
1 (\0 0 50 50
2 Q‘D 50 50 50
3 6@ 250 50 50
@ 750 50
S 1000 - 50
&

ng test and control diets were prepared using Lab Diet Certified Rodent Diet #5002. The
.é%bility of the test substance in the diet for the period of use was established prior to study
,@\commencement. The achieved concentrations of XDE-729 Acid in analysed samples of test diet

0.
S
&
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used on the study were within 4% of the nominal, demonstrating satisfactory preparation of th%@

dietary formulations. 5\\

0
A cage-side examination of all animals was conducted at least once daily. General cIinicggbo’
observations, including an examination for unusual swellings and palpable masses, werey
conducted every two weeks. More detailed clinical examination was conducted mont@y on the
first 10 surviving animals/sex/dose. Bodyweights and food consumption were mea%fPed weekly
for the first 13 weeks and monthly thereafter. Ophthalmoscopy examinations werg“onducted
before dosing commenced and just prior scheduled terminations at 18 months. O&)Q’
@
Toxicokinetic investigations were conducted at part of this study. On one dé/oat months 6 and 12
blood samples were taken from the pedal vein of 4 non-fasted animals/sexfdose from each group;
Spot urine samples were collected on one day at 6 and 12 months from 4hon-fasted
animals/sex/dose. The animals selected for blood or urine sampling were individuals that had not
scratched their food at the time of sampling. Plasma and urine sam%@s were analysed for XDE-
729 acid by LC/MS/MS. §

S

Blood samples (non-fasted) were taken from the pedal vein at@[QZ) months and orbital sinus at 18
months the time of scheduled necropsy. A total white bIoo@ell (WBC) count and differential

WBC count were determined from the 18 month samples&‘b
-9
N

A necropsy was conducted on all animals. Surviving.animals were terminated after 18 months.
Macroscopic changes were recorded. Brain, liver, kifineys, heart, adrenals, testes, epididymides,
uterus, ovaries and spleen weights were recordedQA standard range of organs and tissues were
removed and fixed. Microscopic examination as conducted on all tissues from the control and
high dose animals and from decedents. Relevant gross lesions, liver, lung, kidneys and urinary
bladder from all low and mid dose animals Were subject to microscopic examination.
Additionally, from males of the low and p§id dose groups, adrenals, coagulating glands, seminal
vesicles, prostate and spleen were exargi?ned microscopically.

Q
RESULTS >
&

>
Received doses were calculated $ terms of mg XDE-729 Acid/kg body weight. Mean values
were very close to the targetgbses, as shown below:

<
Table B.6.5.2-2 Mean dos(g\.?eceived (mg/kg/day)
N

Target dos vvel of XDE-729 Acid
@(mg/kg/day) 50 250 750/1000
Qy Males 50 251 751
(§ Females 50 251 1004
S

& - . ..
There were gétreatment-related clinical signs of toxicity.

2
Mortalit&%tes are presented in Table B.6.5.2-3. Mortality was significantly increased for males
at 750@g/kg/day, a difference that was considered to be treatment-related. Many of the males
dyi r killed prematurely had treatment-related pathological changes in the kidneys and urinary
blagider, as discussed below. For females mortality was slightly higher at 1000 mg/kg/day but the
difference was insufficient to be ascribed to XDE-729 Acid treatment.
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Table B.6.5.2-3 Mortality at 18 months, expressed as % \Q\%
kN
Target dose level of XDE-729 Acid (mg/kg/day) é\
Males Females A'o)@
0 50 250 750 0 50 250 31000
26 26 20 46* 22 28 24 §J 34

*significantly different from control p<0.05 OC
S
There were no treatment-related effects on bodyweights or food consumption. é\‘
&
S

There were no treatment-related ophthalmoscopy findings or effects on totaj;&ld differential

WBC counts. Qo

&

There were no treatment-related organ weight differences. @Q
N
The key macroscopic pathology findings are presented in Table B. 0.2-4. Treatment-related
macroscopic changes were present in the urinary bladder in malesonly. At 250 and 750
mg/kg/day, calculi were present in the bladder of some males at 750 mg/kg/day there was an
increased incidence of thickened wall of bladder. The latter finding was also present in two males
at 50 mg/kg/day, but in the absence of a dose-response relattonship and corroborating
microscopic changes this observation was not regarded a@&?reatment-related.
N

Table B.6.5.2-4 also presents the incidence of liver §s nodules, which are indicative of
possible tumours. The incidence of liver mass nodules in males was higher than concurrent
controls in all treated groups but in the absence of“a dose-response relationship this was not
considered to be treatment-related. This interp&étation receives additional support from a
reference to historical control data, which shew that the incidence of liver mass nodules in the
treated males is similar to that observed in ¢ontrol males in two previous mouse carcinogenicity
studies conducted by testing Iaboratory.bé\

S
Table B.6.5.2—4 Selected macroscopg);?athology findings: no. of affected animals

:)\bu Target dose level of XDE-729 Acid (mg/kg/day)
Finding Q‘ Males Females
\(,Z;{D 0 50 250 750 0 50 250 1000
Number examined QU 50 50 50 50 50 50 50 50
Urinary bladder 5;5\)
Calculus N 0 0 1 10
Thickened wall o 0 7
Liver @J
Massnodule o 5 12 9 1 3 1 0 1
q;Q.o Historical controls 8/50, 1%5007 igt;/\(/)()l(s)t’ur(:is(;sécct(i)\;zlp)leted in Not reported

R
<

The keycgfﬁcroscopic non-neoplastic pathology findings are presented in Table B.6.5.2-5.
Treatmént-related effects occurred in the urinary bladders of males at 250 and 750 mg/kg/day,
the kidneys of males and females at 750 mg/kg/day, and the adrenal glands and spleen of males
at /50 mg/kg/day.
¥

{§~rhe treatment-related changes in the urinary bladder of males consisted of subacute to chronic
inflammation and presence of microscopic calculi within the bladder lumen at both 250 and 750

K
S
&
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mg/kg/day and hyperplasia of the transitional epithelium lining the mucosa, increased numbers
mitotic figures within the transitional epithelium, necrosis of individual transitional epithelialé\
cells and ulceration of the transitional epithelium at 750 mg/kg/day only. The inflammation.awas
characterised by the presence of mononuclear and polymorphonuclear inflammatory cell and
submucosal oedema. Inflammatory reactions graded as slight were generally restricted l@ he
mucosa and submucosa, while the moderate and severe inflammatory reactions extengbd into the
deeper muscular layers. Hyperplastic transitional epithelial cells had variably increrg‘éd amounts
of cytoplasm, enlarged and vesicular nuclei, which contained prominent and multiple nucleoli
and variable amounts of chromatin. The calculi were of two different types of appearance. One of
the types was crystalline in appearance, light grey to colorless, and had a star-purst internal
pattern. These crystals were estimated to be approximately 300-500 microrgl?n diameter. The
second type of calculi was eosinophilic but lacked the colorless/grey crystalline appearance. It
was not clear whether there was a progression from the eosinophilic calguli to the crystalline
calculi. The exact composition of these crystals/calculi was not determined and therefore, it is
also not clear as to whether they were composed of the test materiakand/or its metabolites or
other substances. Although the exact pathogenesis of the bladder }¢sions is not clear, it is likely
that the treatment-related presence of urinary crystals/calculi inQ;Ee bladders of male mice given
250 or 750 mg/kg/day contributed to physical injury and /or cﬁfonic irritation of the bladder
mucosa resulting in varying degrees of inflammation, necr%é“s of individual cells of the
epithelium, ulceration of the mucosa and epithelial hypergﬁtasia. This interpretation is consistent
with the observation that females given up to and including 1000 mg/kg/day had no urinary
crystals/calculi in the bladders and none of the treat eht-related bladder lesions observed in the
affected males. A lower incidence of aggregates of gaononuclear cells occurred in the urinary
bladder of males given 750 mg/kg/day than that oj}the controls and was statistically identified.
This was interpreted to be a secondary effect a aresult of the significant degree of inflammation
of the urinary bladder in males given 750 mg/kg/day that masked the small and often incon-
spicuous aggregates of mononuclear cells igSt e urinary bladder.
>N
2

In the kidneys, treatment-related degen@ation with regeneration of cortical tubules was observed
in males at 750 mg/kg/day. This Was‘gﬁaracterised by the presence of small tubular epithelial
cells that did not have the volume agd eosinophilic staining of normal tubular epithelium while
regeneration was characterised b)gﬁmreased numbers of similar appearing small tubular epithelial
cells. The pathogenesis of this tféatment-related change is not clear. Glomeruli in affected
regions were atrophic but werg not sclerotic or hyalinized. Tubules in kidneys of some males at
750 mg/kg/day without dg@neration/regeneration demonstrated that was also interpreted to be
treatment related. This legfon was characterised by an increase in the size and appearance of the
tubular lumen and a fla,;;éning of the lining tubular epithelium. Enlarged cells (hypertrophy),
interpreted to be intergalated cells, were microscopically observed in the collecting ducts in
males and fermalegga’( 750/1000 mg/kg/day and in some females at 250 mg/kg/day. This effect
was characterisedocby an enlargement of the epithelial cells, estimated to be 3 to 5 times the
normal size thatthad a granular, pale eosinophilic cytoplasm which protruded into the lumen of
the collectinggducts. These cells occurred singly or up to 3 or 4 cells in a row, primarily in the
outer zonegﬁthe medulla, in the region of the intersection of the inner and outer stripes and were
consistent'with intercalated cells. The nuclei of affected cells were also enlarged and on occasion
the celjg\%ontained multiple nuclei. Hypertrophy of intercalated cells was interpreted to be a
trea;g‘ént-related effect that was likely compensatory in pathogenesis and not an adverse effect.
Hypertrophy of intercalated cells has been reported to be a physiologic response to several
fglgfors affecting acid-base homeostasis, including acute respiratory acidosis, chronic metabolic

-cacidosis, and hypokalaemia (Hansen et al., 1980; Madsen et al., 1991; Madsen and Tischer,

.’\Q 1983; 1984; 1986; Verlander et al., 1987).

5
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Hansen, G. P., Tisher, C. C., and Robinson, R. R. (1980). Response of the Collecting Duct to Disturbances of é@id-
Base and Potassium Balance. Kidney Internat. 17, 326-337. (g}
Q
Madsen, K. M., Verlander, J. W., Kim, J., and Tisher, C. C. (1991). Morphological Adaptation of the Coé@cting
Duct to Acid-Base Disturbances. Kidney Internat. 40 (Suppl. 33), S57-S63. Q\'
(®)
Madsen, K. M. and Tisher, C. C. (1983). Cellular Response to Acute Respiratory Acidosis in Rat @jullary
Collecting Duct. Am. J. Physiol. 245(6), F670-F679. &(§
Madsen, K. M. and Tisher, C. C. (1984). Response of Intercalated Cells of Rat Outer Medul@’y Collecting Duct to
Chronic Metabolic Acidosis. Lab. Invest. 51, 268-276. o
<
X
Madsen, K. M. and Tisher, C. C. (1986). Structural-Functional Relationships Along thg/Distal Nephron. Am. J.
Physiol. 250, F1-F15. N

<

O
Verlander, J. W., Kirsten M. M., and Tisher, C. C. (1987). Effect of acute respiragéry acidosis on two populations of
intercalated cells in rat cortical collecting duct. Am. J. Physiol. 253(6), F1142—<|§1156

In the adrenals, seven males at 750 mg/kg/day had a slight hyﬁgrtrophy of the zona glomerulosa
of the cortex, which was characterised by a decrease in the prmal vacuolation of the cells in the
zona glomerulosa and an increase in cell size and eosinop\kﬁic staining of the cytoplasm as
compared to the controls. Five of these males were four@Omoribund and were killed prematurely
and two died spontaneously. All of these males had sighificant kidney disease, either severe
nephropathy (1/7) or the treatment-related moderatewr severe tubular degeneration with
regeneration (6/7) that was previously discussed. g‘his adrenal change was interpreted being
secondary to the significant degree of renal dis%a?e rather than a primary treatment-related effect.
S
There was an increased incidence of spleni@ﬁrophy in males at 750 mg/kg/day, characterised by
a decrease in the overall size of the spleencdiue to decrease in the amount of splenic red and white
pulp. Splenic atrophy only occurred in gbales that were killed prematurely due to their moribund
condition or died spontaneously. Ther&were no statistically identified differences in the splenic
weights of males given 750 mg/kg/day that survived until the scheduled necropsy and in fact,
they were slightly higher than thatof the controls. Therefore, the splenic atrophy was interpreted
to be secondary to non-specific Q{ZFess possibly associated with exceeding the MTD and was not
considered to be a primary a(gg?rse effect of treatment.
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\Q
Target dose level of XDE-729 Acid (mg/kg/day) é\\
Finding Males Females A'o)@
0 50 | 250 | 750 0 50 | 2500°| 1000
No. of animals in group 50 50 50 50 50 50 N3 50
Urinary bladder oo
Aggregates of mononuclear cells slight or v.slight 31 31 32 11* 30 33\@0 33 31
; : S
S e e oreae | 2 | 2 | 0 | 4 | o | & | o | o
Inflammation, sub acute to chronic, dlffusve. dlight 0 3 1 1 0 r\é:O 0 0 0
slight 0 1 0 11 8>
moderate 0 0 2 12* @\6
severe 0 0 0 3 ‘.‘é‘
Inflammation, acute, focal v. slight 0 0 0 J,\\ > 0 0 0 0
Transitional epithelium: n’o{f
Mitotic figures, increased,  slight or v. slight 0 0 0 Q—‘?lo* 0 0 0 0
Hyperplasia, focal/multifocal/diffuse slight 0 1 0 § 7* 0 0 0 0
Necrosis slightor v. slight | 0 1 O | 1* 0 0 0 0
Ulcer 0 0 |90 2 0 0 0 0
Calculi 0 0~ 2 10* 0 0 0 0
Kidneys {Q)(D
De_genergtion With_ regeneration1 cortex, tubules, QQ
uni- or bilateral, diffuse or multlfoc_al 0 5\ 0 0 12* 0 0 0 0
slight to severe ')
Dilatation, tubule, bilateral v. slight to moderate JSO 1 3 14* 1 0 0 0
:ﬁ?t?lt(t)?aﬁhy, nercalated CEI\I/s.’skl)ii;:te :gllmoderate bé\\z) 0 0 39 ! ! 8" 36*
Adrenal gland ,ﬂ;
Hypertrophy, zona glomerulosa, cortex, b";ﬁ' 0 0 0 7% 0 0 0 0
Spleen Q(b’
Atrophy N 1 2 2 15* 2 2 1 4
*significantly different from control p<0.05
P

The microscopic neopl%s‘%’c pathology findings are presented in Table B.6.5.2-6. There were no
tumours that were cogsidered to be related to XDE-729 Acid treatment. However, the
distribution of Iive&/&umours across the dose groups and presence of haemangiosarcoma in
skeletal muscle oq‘r;;two females at 400 mg/kg/day requires a more detailed comment.

%
. (O . .

The incidencesof liver adenomas in males of the XDE-729 Acid treated groups of males was

increased, the incidence of males with one or more adenomas and/or carcinomas being

statisticagsc'osignificantly higher than controls at the highest dose level. Despite the significant
diﬁereQéé, the observations were considered to be chance findings, unrelated XDE-729 Acid
treatrgent, because clear dose response relationships were not present. This interpretation
rec@es additional support from a reference to historical control data, which show that the
incidence of liver tumours in the treated males is similar to that observed in control males in two

i
@egarcinogenicity studies in CD1 mice recently conducted by the test facility
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Regarding haemangiosarcoma, two females at 1000 mg/kg/day had primary haemangiosarcomggo
in skeletal muscle, a rare tumour type not seen in control males or females in two carcinogen'@[y
studies in CD1 mice recently conducted by the test facility (although one control male with.a
secondary haemangiosarcoma in skeletal muscle in one study was reported). For the following
reasons, these tumours in muscle were considered not to be treatment-related. Firstly, &
haemangiosarcomas are malignant neoplasms of endothelial cells which can arise in Qn\y organ,
and can be observed in multiple sites including spleen, uterus, liver and bone marrog@in CD-1
mice (Chandra and Frith, 1992). Indeed, in the present study, haemangiosarcomash control mice
were observed in different organs including the liver in one male, multiple orgass in two males
(liver/heart in one and liver/spleen in another), ovary in one female, uterus in ene female, skin
and subcutis in one male, and the spleen in one male. The specific location g?the
haemangiosarcoma (i.e. skeletal muscle) should not be judged as a cause for concern, particularly
when the incidence is so low (2/50) because if XDE-729 Acid were to igduce malignant
transformation of endothelial cells, one would reasonably expect haemangiosarcomas in
significantly higher numbers in other organs (such as liver, spleen gg@.) of the high dose females
as compared to the controls. Actually, the combined incidence of $faemangiosarcomas in different
organs of control (3/50) and 400 mg/kg/day (4/50) females wasqﬁery similar. Finally, the overall
toxicity profile of XDE-729 Acid indicates there are no treatn%'nt-related effects on skeletal
muscle, so there is no reason to suspect indirect or direct in@lvement of skeletal muscle in the
formation of a low incidence of haemangiosarcoma in th%‘é\keletal muscle of the high dose
females. 9

&

Reference ‘Zrb
Chandra M, Frith CH (1992) Spontaneous neoplasms in ag&éZ’CD—l mice. Toxicology Letters, 61, 67-74.
~Q



126
XDE 729 Methyl (Halauxifen-methyl) Volume 3, Annex B.6
Table B.6.5.2-6 Microscopic neoplastic pathology findings: no. of affected animals \Q\%
Target dose level of XDE-729 Acid (mg/kg/day) 6\\
Finding Males Females A'o)\@
0 50 | 250 | 750 0 50 | 2500°| 1000
No. of animals in group 50 50 50 50 50 50 N3 50
Adrenal glands §
Adenoma O,g? 0
Carcinoma 0 0 0 &c& 0
Bone marrow Q)O-’
Haemangioma; benign 2 0 0 0 0 N 0 0 0
Cervix \Q
Leiomyoma; benign &\V 0
Leiomyosarcoma; malignant ,_4;\\ 1 0
Stromal cell sarcoma; malignant ,;Z;'\\ 0
Duodenum A{o\\'
Adenoma 0 0 R 0 0 0 0
Haematopoietic/lymphoid system Q\
Lymphosarcoma; malignant 1 1 ;‘7§) 1 6 2 4 1
Lacrimal/extraorbital gland . 0_’0
Schwannoma; malignant 1 0o £ 0 1 0 0 0 0
Lacrimal/Harderian gland ,;’Z)O
Ademona 5 b 2 3 1 1 1 1
Liver ;:,Q
Adenoma, hepatocyte 4 }\Q'u 9 8 8 1 0 0 0
Historical controls (9 /50, 12/50 in 2 studies? Not reported
Carcinoma, hepatocyte ?0% ‘ 2 ‘ 2 ‘ 1 0 ‘ 0 ‘ 0 ‘ 0
Historical controls {\0 1/50, 2/50 in 2 studies? Not reported
Total no. with adenoma and/or carcinoma Q»u 4 ‘ 10 ‘ 10 ‘ 9* 1 ‘ 0 ‘ 0 ‘ 0
Historical ¢ Ofs 10/50, 13/50 in 2 studies? Not reported
Haemangiosarcoma; malignant O(D\J 1 2 1 0 1 2 0
Lymphosarcoma; malignant ;\@ 0 1 0 0 0 0 0
Lung Abu
Adenocarcinoma; bronchiolo-alyéelar 2 2 4 1
Adenoma; bronchiolo-alveol;iéa 10 11 6 2 4
Carcinoma; cortex Q)&U 0 0 1
Lymph node, mediasti@@
Adenocarcinoma; br[g@cvhiolo-alveolar 0
Histiocytic sarcor@:?nalignant 0
Lymph node, meé?nteric
Haemangiorsa; benign 0 0 0 0 1 0 0 0
Mammary&%nd
AdenQQarcinoma 1
Ad@%’ma 1
Mgﬁﬂastinal tissue
o,q\denocarcinoma; bronchiolo-alveolar 0 0 0 0 1 0 0 0
“Multiple organs
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Adenocarcinoma; malignant 0 1 1 0 0 0 &(0
Carcinoma; follicular cell 0 0 1 0 0 0 6\75
Haemangiosarcoma; malignant 2 0 0 1 0 0 0 a?J 1
Histiocytic sarcoma; malignant 0 1 0 0 0 0 OQ(D 0
Stromal cell sarcoma; malignant 0 0 0 0 2 0 ,;Q&' 0
Lymphosarcoma; malignant 1 0 2 1 6 1 § 3 1
Oral tissue ‘Q)b’
Papilloma; lip; benign 0 0 0 0 1 !pé\\ 0 0
Ovaries 09\)
Adenoma, cystic 1 ,:QV 0 0
Haemangiosarcoma; malignant }&(&) 0 0
Pituitary gland (\SO
Adenoma 0 0 0 SE 1 0 0
Skeletal muscle S
Haemangiosarcoma; malignant 0 0 0 jgsv 0 0 0 2
Historical controls 0/50, 0/50 in 2 studie;’a_o) 0/50, 0/50 in 2 studies?
Skin and subcutis (\‘C
Haemangiosarcoma; malignant 1 0 %§ 0 0 0 0 0
Spleen o\o\‘u
Haemangiosarcoma; malignant 1 0 ,4\—\\ 0 1 0 1 0 0
Stomach ,bb
Carcinoma 1 67 0 0 0 0 0 0
Testes .,;QU
Interstitial cell adenoma 1 XQ:) 0 0 0
Thyroid glands SQ
Adenocarcinoma; follicular cell o*)Qb) 0 1 1
Adenoma; follicular cell \b 1 0 0 0 0 0
Uterus A@‘D
Endometrial stromal polyp \@o_) 1 2 0 1
Hemangioma; benign Aqg’ 1 1 0 0
Hemangiosarcoma; malignant ,@Y 1 1 1 2
Leiomyoma; benign b‘D 0 0 0 1
Leiomyosarcoma; malignant i\é 0 0 0 1
Stromal cell carcinoma; malig\Qgﬁt 3 0 0 2

*significantly different from cdfitrol p<0.05 (Peto mortality adjusted test)
®the two earlier studies W%ézéonducted in 2007 and 2010

<

The toxicokinetigfindings are summarised in Table B.6.5.2-7. The plasma and urine
concentration af XDE-729 Acid, measured at 6 and 12 months, were approximately dose-

proportionalQé? both genders.
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Table B.6.5.2-7 Toxicokinetic investigation: mean plasma and urinary concentrations of XDE-729%
Acid ":&
Q
Target dose level of XDE-729 Acid (mg/kg/day) D}@
Finding Males Females 627
o | s0 | 250 | 750 o | 50 | 25¢ | 1000
6 months S
Actual dpse of XD_E-729 Acid at time of 0 593 258 805 0 56.2 \@b 246 888
blood/urine sampling (mg/kg/day) Q
XDE-729 Acid plasma conc. (ug/g) NQ 4.59 1957 | 44.95 NQ 2.%%(2’ 11.85 | 32.18
XDE-729 Acid urine conc. (ng/g) <1 506 3680 8796 NQ | $b7 2148 4993
12 months I
Actual dose of XDE-729 Acid at time of &
blood/urine sampling (mg/kg/day) 0 46.2 | 240 | 792 0>7| 08 | 228 | 838
XDE-729 Acid plasma conc. (ug/g) NQ 4.20 30.78 62.30 NQ 2.57 19.37 67.18
XDE-729 Acid urine conc. (ng/g) <1 563 2433 6358 |5 NQ 115 1574 3723
NQ = not quantifiable \cS'
@Q
Q_.
CONCLUSION o
S
Dietary administration of XDE-729 Acid to mice for 18 months causes non-neoplastic changes,
but is not carcinogenic in this species. Q@
N

Regarding the non-neoplastic effects, the urinary blé??der and kidneys are identified as the
principal toxicity targets, affecting males. At ZSQ)mg/kg/day and above inflammation of the
urinary bladder and microscopic calculi were pkesent in the urinary bladder lumen of males. At
750 mg/kg/day the effects on the urinary blaqé%r were additionally characterised by hyperplasia,
increased numbers of mitotic figures, necrq?t\s of individual cells and ulceration of the
transitional epithelium; also, kidney tubukar degeneration with regeneration and dilatation were
present. The urinary bladder and kidneyttoxicity was associated with increased mortality among
males at 750 mg/kg/day. Treatment-related hypertrophy of the intercalated cells of the kidney
was present in males at 750 mg/k qﬁy and females at 250 and 1000 mg/kg/day; this was
interpreted as being an adaptive rgsponse, possibly related to maintaining acid-base homeostasis.
Study NOAELSs of 50 mg/kg/q\qﬁin males and 1004 mg/kg/day (target 1000 mg/kg/day) in
females are identified for nog2neoplastic toxicity.
Q

A toxicokinetic investigaﬂ?o)n indicated that systemic bioavailability and urinary excretion of
XDE-729 Acid are ge@?\'ally dose-proportional.

(2

I (2012)
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B.6.5.3 Mode of action (MoA) and supporting data in the rat and mouse Q@
3
N
XDE-729 Acid & XDE-729 Methyl . @O

Study ' 1A 5.5.4/01 Hepatic gene expression and biomarker analyﬁ in
male F344/DuCrl rats administered XDE-729 Acid or XDE-729
Methyl in diet for 7 days N

Reference | G (2012)
>

Date performed | May 2011

Test facility —
(b
Report reference . Laboratory study ID 111088 &

Guideline(s) | N/A <
Deviations from the guideline = N/A >
GLP  Yes &
Test material | XDE-729 Methyl, Lot #E2837-51, T§QO31117-0004, 97.2% purity
XDE-729 Acid, Lot #E2837-52, TS:N\030751-0006, 95.3% purity

<
Study acceptable = Yes %’9
&
b\
METHODS &;0
Q®
Male F334/DuCrl rats, 9-10 weeks old at the start of the study, were randomly assigned to the
test groups as shown in the table below. ;§O
~N
o
. @
Table B.6.5.3—1 Study design S
Test group Treatment (dietary ad&m%istration) Number of males
\ )
1 Contrf@,
2 XDE-729 Meth)gv\fBZ mg/kg/day
3 XDE-729 Agid 750 mg/kg/day
&

The test and control diets were preparedbt’}ging Lab Diet Certified Rodent Diet #5002. The
stability of the test substances in the digt for the period of use was established prior to study
commencement. The dose level for the XDE-729 Methyl group was selected as a dose expected
to elicit liver and thyroid responsec\j&’t e equivalent dose in terms of XDE-729 was selected for
the XDE-729 Acid group. Qfo
O
General clinical observationg$vere recorded at least once daily. Bodyweights and food
consumption were monitored.
G
Prior to necropsy, norh‘t\aosted blood samples were taken from the jugular vein and 24-hour urine
samples were takencfﬁﬁm all animals. Liver samples were taken at necropsy, and flash frozen in
liquid nitrogen. BIod, urine and liver samples were analysed for levels of parent compound,
ester, and kno ajor metabolites (O-demethylated metabolite and its conjugates, as well as the
acyl glucuronj\g% of XDE-729 Acid) using HPLC/ESI-MS/MS.
o

. Q : :
A I|m|ted<§ecropsy was conducted on all animals the end of the 7 day treatment period, after
killing Q\}decapitation under CO,/O; anaesthesia. Liver and thyroids were removed and samples
proce®$ed for microscopic (light) examination.

Liver tissue from all animals was preserved in RNAlater and gene expression analysis was

‘ conducted. RNA isolated from each individual animal was used in a reverse transcription
&Q\reaction to create complementary DNA (cDNA) that then served as the template for assessment

5
N
&
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of gene expression using a quantitative real-time polymerase chain reaction (QRTPCR)
approach. The targeted gene expression studies were conducted using an Applied Biosystemg\
(ABI) 7500 real-time Polymerase Chain Reaction system using Applied Biosystems TagMap
Gene Expression Assays. The following genes were selected as biomarkers for nuclear regeof)tor
activation and to aid in understanding possible involvement of other metabolic pathwaysin
response to XDE-729 Methyl in F344/DuCrl rats: Q\

1. Cyplal “AhR response gene” ABI TagMan ID: Rn00487218 m1 bo

2. Cyp2b1 “CAR response gene” [Cyp2b6 in humans, Cyp2b10 in mice]. A@

TagMan ID: Rn01457875_m1 0&?
3. Cyp2b2 “CAR response gene” [Cyp2b6 in humans, Cyp2b10 in micggp
ABI TagMan ID: Rn02786833_m1 3

4. Cyp3a23/3al “PXR response gene” [aka, Cyp3a3; Cyp3a4 in humans,
Cyp3all in mice]. ABI TagMan ID: Rn03062228 m1 N
5. Cyp4a22 “PPAR-a response gene” [aka Cyp4al] ABI TaqMOQS\ ID:

Rn00598510_mi &
6. Ugtla6 “Thyroid hormone metabolism-associated” ABI \}j}quan ID:

Rn00756113_mH S
7. Ugt2b1 “Thyroid hormone metabolism-associated” A%I TagMan ID:
Rn00756519_m1 S
8. Ugtlal “Thyroid hormone metabolism-associatec@ ABI TagMan ID:
Rn00754947 m1 -9
6\0
Gene expression was quantified using the compargﬁve Ct method (AACt). For this method, the
amount of target MRNA is expressed relative to@n endogenous reference mRNA (i.e.
housekeeping gene such as beta-actin) and reldtive to a calibrator sample (i.e. vehicle control).
For each individual sample well, the Ct of t\g‘é\housekeeping gene was subtracted from the Ct of
the target gene, and a mean of these values’is generated for each treatment group (ACt). The
ACt results from each sample were subteacted from the vehicle control ACt values to generate a
AACt value (ACtyeated — ACtcontrol = AAEL). The expression of the amount of target mRNA,
normalized to an endogenous reference, and relative to a calibrator (i.e., vehicle control), was
reported as fold change comparegg% control by the following formula: fold = 244",
>
RESULTS o
G
Received doses were calcyfated in terms of mg XDE-729 Methyl or XDE-729 Acid/kg body

weight. Mean values areoé\mwn below:
AN

O
Table B.6.5.3—2 Mea(rﬂﬁose received (mg/kg/day)
)

Target dose level Received dose
) & Test substance (mg/kg/day) (mg/kg/day)
.\0 XDE-729 Methyl 782 766
Q’D XDE-729 Acid 750 672

2
There vg@'ée\ no treatment related deaths or clinical signs.
X

Q
Red@%tions in bodyweight weight gain (by 31% vs. controls) and food consumption (15%) were
observed in the XDE-729 Methyl group, which were considered to be treatment-related adverse
ects (see Table B.6.5.3-3). Bodyweights and food consumption were unaffected in the XDE-

&'@?29 Acid group.

K
S
&
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Table B.6.5.3-3 Group mean bodyweights and food consumption, days 1-8 (g/animal/day) &\\%b
Treatment (mg/kg/day) é\
Parameter -
Control XDE-729 Methyl (782) XDE-729 Acid (7?\&

Bodgweight, day 1 191.3 1915 1915 O

Bodgweight, day 8 213.8 214.0 207.Q~§)

Bodyweight gain days 1-8 22.6 225 15§

Food consumption days 1-8 15.6 14.7 \@.2

Q

U

Absolute and relative liver weights were increased, by about 18% compared v&l@\ controls, in the
XDE-729 Methyl group (see Table 6.5.3-4). These liver weight changes weré’associated with
microscopically observed very slight panlobular hypertrophy of hepatocyteS'and very slight
increases in the numbers of mitotic figures in the hepatocytes (see Tablej?.s.B-S). Also, in the
thyroid very slight diffuse hypertrophy of the collecting duct epitheliurft and very slight increased

numbers of mitotic figures in follicular cells was observed in the X
were no microscopic changes in the liver or thyroids of the XDE-(O@Q Acid group.

-729 Methyl group. There

N
Table B.6.5.3—-4 Group mean liver and thyroid weights QQQ
Treatment{ig/kg/day)
Parameter -
Control XDE-729Methyl (782) XDE-729 Acid (750)
Final bodyweight (g) 213.8 -9 2140 207.0
. . K
Liver weight ~  10.65
°r weight (9) 9.05 RS 7.33
[% increase vs. control] Q [18%)]
Liver weight (% bwt 4.97
or weight (3 bwt) 422 < 3.54
[% increase vs. control] C‘)\' [18%)]
Thyroid weight (g) 0.0085 \b\ 0.0110 0.0077
Thyroid weight (% bwt) 0.0040 & 0.0051 0.0037
-~

QO
Table B.6.5.3-5 Microscopic pathologyﬁndings: no. of affected animals

@)

v Treatment (mg/kg/day)
Parameter & -
1003 Control XDE-729 Methyl (782) XDE-729 Acid (750)
Number examined ‘DY 4 4 4
X
Liver b(b
Hypertrophy, hepatocellular panlobuJ@Qvery slight
N
Increased mitotic figures 0‘0 very slight
Thyroid 4@
- Q.
Hypertrophy, epithelium, c@l}ectmg duct,
multifocal & very slight 0 4 0
Increased number of mitﬁc figures, follicular 0 4 0
cell, multifocal o very slight
N
o

The result&ﬁ‘ the toxicokinetic investigations are summarised in Table B.6.5.3-6.

S
XDE-ZZS Methyl group: The parent was present in the liver and, at very low concentrations, in

an

the blood. XDE-729 Acid was present in relatively higher (~3-fold) concentrations in the liver,
n significant concentrations in the blood, suggesting extensive conversion of the

administered dose to XDE-729 Acid. Five metabolites were detected in liver; these were the
\i\\‘glucuronide conjugate of O-demethyl XDE-729 Methyl, O-demethyl XDE-729 Acid and the
A sulphate, glucuronide and acyl glucuronide conjugates of the O-demethyl XDE-729 Acid

@.
S
Q_

§V'
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metabolite. In urine, only about 0.03% of the administered dose was excreted as parent, and 3.3
was excreted as a methyl metabolite, namely the glucuronide conjugate of O-demethyl XDE-
Methyl. However, about 24.7% of the administered dose was excreted in urine as XDE-729%
Acid, and a total of about 16.6% of the dose was excreted as O-demethyl XDE-729 Acid g? its
sulphate, glucuronide or acyl glucuronide conjugates. §
XDE-729 Acid group: The parent was detected in the blood and liver, at levels sligth{/\higher
(~1.5-fold) that found in the XDE-729 Methyl treated group. XDE-729 Methyl was'also found in
the blood and liver, but only in trace amounts. The Applicant suspects that the %@sence of XDE-
729 Methyl represents an artefact of the extraction method which used metharol as the solvent.
The extraction method was changed for subsequent XDE-729 toxicokinetigﬁtudies; samples
were collected in deuterated methanol to distinguish artefact methyl ester.from XDE-729 methyl
ester. None of the five identified metabolites identified in the XDE-729~I§?IethyI group were
present in blood or liver. In urine, 47.4% of the administered dose Waégxcreted as parent, and a
total of about 4.5% of the dose was excreted as O-demethyl XDE-Z@ Acid or its sulphate,
glucuronide or acyl glucuronide conjugates. \(0\\

S
The toxicokinetic investigations show that administered XDE?%29 Methyl is extensively
converted to XDE-729 Acid and excreted mainly as either %@E-?Zg Acid or as O-demethyl
XDE-729 Acid and its sulphate, glucuronide or acyl glucs@onide conjugates. O-demethylation of
the parent followed by glucuronide conjugation constitutes a minor metabolic pathway for XDE-
729 Methyl. In comparison, for administered XDE-729 Acid the extent of O-demethylation and
subsequent sulphate, glucuronide or acyl glucuroni\qgconjugation appears to be lower than is the

case for XDE-729 Methyl. )
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Table B.6.5.3-6 Blood, liver and urine kinetics of XDE-729 Methyl, XDE-729 Acid and the major -9
metabolites (‘@
Q
Treatment (mg/kg/day) -9
Analyte —5
Control XDE-729 Methyl (782) | XDE-729 AQ@R?SO)
Blood, mean concentration of analyte as pg/g iig)
XDE-729 Methyl NQ 0.04 £03
Glucuronide conj. of O-demethyl >
XDE-729 Methyl NQ NQ {éq') NQ
XDE-729 Acid NQ 10.29 OK;D 17.97
O-demethyl XDE-729 Acid NQ NQ o NQ
Sulphate conj. of O-demethyl 6\'
XDE-729 Acid NQ NQ N NQ
Glucuronide conj. of O-demethyl N
XDE-729 Acid NQ NQ (\@ NQ
Acyl glucuronide conj. of O- O
demethyl XDE-729 Acid NQ NQ L NQ
Liver, mean concentration of analyte as ;@‘ZJ
XDE-729 Methyl NQ 9 0.29
Glucuronide conj. of O-demethyl ) <
XDE-729 Methyl NQ (~§O 3.34 NQ
XDE-729 Acid NQ . @O\ 11.92 16.36
N
O-demethyl XDE-729 Acid NQ xS 0.34 NQ
Sulphate conj. of O-demethyl q,b
XDE-729 Acid NQ P 2.29 NQ
- : o
Glucuronide conj. of O-demethyl Q
XDE-729 Acid NQ 6\' 4.91 NQ
. . <
Acy! glucuronide conj. of O- D
demethyl XDE-729 Acid NS 2.82 NQ
Urine, total amount ex&ted in 24 h as mg/kg bw [as % of dose']
XDE-729 Methyl mﬁ 0.2 [0.03%)] NQ
Glucuronide conj. of O-demethyl Q)(b
XDE-729 Methyl O NQ 36.9 [3.3%] NQ
XDE-729 Acid Qg\)b NQ 181.4 [24.7%)] 318.8 [47.4%)]
O-demethyl XDE-729 Acid Q NQ 3.9 [0.5%] 2.2 [0.3%]
Sulphate conj. of O-demethyl (b
XDE-729 Acid <\b NQ 78.4 [8.9%)] 18.1 [2.2%]
. . o
Glucuronide conj. of O-demethyl <&
XDE-729 Acid \0@ NQ 58.5 [5.3%] 4.1[0.4%]
o
Acyl glucuronide conj. of O--\ o 0
demethyl XDE-729 Acid - ¥ NQ 215 [1.9%] 16.2 [1.6%]

NQ = not quantifiable </
! based on mg equivalt;él‘s of XDE-729 Methyl (Group 2) or mg equivalents of XDE-729 Acid (Group 3) excreted in urine in 24 h

The hepatic Qr?e expression analysis results are summarised in Table B.6.5.3-6. For the XDE-
729 Methylgroup Cyplal and Ugtla6 expression were markedly increased, by over 20000- and
33-fold re@(ﬁectlvely, in comparison with controls. This profile is consistent with ligand-induced
actlvatlcﬂh of the AhR pathway. Expression of Cyp2b1 and Cyp2b2 showed a modest increase
(17- fgﬁ and 4-fold respectively) in the XDE-729 Methyl group; however, the magnitude of
response is not consistent with a ligand-specific activation of the CAR pathway. Cyp3a23 and
4a2?2 expression was not increased, indicating that the PXR and PPAR-a signalling pathways
cyvere not activated by XDE-729 Methyl. Similarly, no gene expression changes were noted for
Ny “XDE-729 Methyl for the phase 11 glucuronidation-associated Ugtlal or Ugt2bl. In contrast, in

<)
S
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the XDE-729 Acid group there were only minimal alterations in gene expression, considered tgg
be of no toxicological significance. 5\\
0
Table B.6.5.3—7 Gene expression analysis in liver, shown as fold-change compared with qg'oorirolsl
Gene Treatment (mg/kg/day) iéb
Control XDE-729 Methyl (782) XDE-7@$‘Acid (750)
Cyplal AhR responsive 1 23970 \@b 4.2
Cyp2bl CAR responsive 1 16.9 (§ 15
Cyp2b2 CAR responsive 1 4.0 &) 1.3
Cyp3a23 PXR responsive 1 1.9 ‘;QQ) 1.2
Cyp4a22 PPAR-q responsive 1 15 P 13
Ugtlal Thyroid hormone metab 1 14 5? 1.2
Ugtla6 Thyroid hormone metab. 1 33.6 & 19
Ugt2bl Thyroid hormone metab. 1 3.7 ;\\OQ 1.4
T fold-change calculated after normalisation to an endogenous control gene (beta-actin)(}(o
N
CONCLUSION Q—Q’Q
&

Dietary administration of XDE-729 Methyl to the male ratz';%r 7 days at a target dose level of 782
mg/kg/day elicited toxicity, observed as reduced bodyw@ht gain and food consumption,
increased liver weight and minor microscopic changegjﬁ the liver (panlobular hypertrophy and
increased number of mitotic figures in hepatocytes, @aded very slight) and thyroids (diffuse
hypertrophy of collecting duct epithelium and incréésed numbers of mitotic figures in follicular
cells, graded very slight). In contrast, no evidenee of toxicity was observed in male rats receiving
the equivalent dose (target 750 mg/kg/day) 0fg§bE-729 Acid.
N

The toxicokinetic investigations show tha@\aministered XDE-729 Methyl is extensively
converted to XDE-729 Acid and excret@’mainly as either XDE-729 Acid or as O-demethyl
XDE-729 Acid and its sulphate, glucugdnide or acyl glucuronide conjugates. O-demethylation of
the parent followed by glucuronide e§njugation constitutes a minor metabolic pathway for XDE-
729 Methyl. By comparison, the %(-@ént of O-demethylation and subsequent sulphate, glucuronide
or acyl glucuronide conjugation@r administered XDE-729 Acid appears to be lower than is the
case for XDE-729 Methyl. &

D
Hepatic gene expression ig§estigations provided evidence of activation of the AhR signalling
pathway by XDE-729 M&hyl, based on increased expression of Cyplal and Ugtla6 genes. In
contrast, there was no.€Vidence of activation of the AhR signalling pathway by XDE-729 Acid.
For both XDE-729 M%thyl and XDE-729 Acid, the hepatic gene expression profile indicates that
the CAR, PXR or PPAR-a signalling pathways are not activated.

e

I (2012
s (2012)
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XDE-729 Methyl
1A 5.5.4/02 7-day dietary toxicity probe study in Crl:CD1(ICR)

: 4
Study : mice (D@
Reference G (2012) N
Date performed = November 2011 Q@
Test facility

Report reference = Laboratory study ID 110177 ,@b
Guideline(s) | None (§
Deviations from the guideline | N/A S

GLP | Yes 4]
Test material | XDE-729 Methyl, Lot #E2837-51 TSN031117-@4, 97.2% purity

Study acceptable | Yes \(\
Ni
METHODS N
.O
N
Crl:CD1(ICR) mice, about 6-7 weeks old at the start of the study%\ﬁere randomly assigned to the
test groups as shown in the table below. @CS
Q_.
Table B.6.5.3-8: Study design .O’\\'
XN
T Target dose level of XDE-729 Methyl (}(D Number of animals
est group X%
(mg/kg/day) (\\ Males Females
0 > 5 5
261 @q’ 5 5
782 F 5 5

o
The test and control diets were prepared usin\gﬁ_ab Diet Certified Rodent Diet #5002. The
stability of the test substance in the diet fg(r\d%e period of use was established prior to study
commencement. b%
S
General clinical observations were r (grded at least once daily. Bodyweights and food
consumption were monitored. Blog#é samples (non-fasted) were taken from the orbital sinus at
the time of scheduled necropsy gzﬁﬂ a standard range of clinical chemistry parameters were
measured. O
D
Toxicokinetic investigatio\aﬁ were conducted at part of this study. Blood samples were taken
from all animals (non-fag&ed) from the pedal vein at 06.00 h on day 7 and from obital sinus at
necropsy (08.00-11.00@n day 8). Blood was analysed for XDE-729 Methyl, XDE-729 Acid, and
XDE-729 Methyl mirtor metabolites: glucuronide conjugate of O-demethyl XDE-729, sulphate
conjugate of O-defdethyl DE-729, O-demethyl XDE-729, glucuronide conjugate of O-demethyl
XDE-729 methytyand acyl glucuronide conjugate of XDE-729 using HPLC. Spot urine samples
were collected from all animals on day 29 for determination of XDE-729 Methyl and XDE-Acid
using HPLC/ESI-MS/MS. Liver samples were taken at necropsy (approx 100-200 mg) and flash
frozen by ismersion in liquid nitrogen. Liver extracts were analyzed for XDE-729 Methyl,
XDE-728"Acid and for XDE-729 Methyl minor metabolites (as for blood, above) using
HPL%@%I-MS/MS.
A fimited necropsy was conducted on all animals the end of the 7 day treatment period. The

ights of major organs were recorded. Macroscopic changes were recorded. A standard range

{\\G{’)f organs and tissues were removed and fixed. The liver and kidneys were weighed and
processed for microscopic examination.

5
N
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Liver tissue from all animals was preserved in RNAlater and gene expression analysis was
conducted. RNA isolated from each individual animal was used in a reverse transcription .o
reaction to create complementary DNA (cDNA) that then served as the template for assessment
of gene expression using a quantitative real-time polymerase chain reaction (QRTPCR)
approach. The targeted gene expression studies were conducted using an Applied BiQs\ystems
(ABI) 7500 real-time Polymerase Chain Reaction system using Applied Biosystemgﬁ’aqMan
Gene Expression Assays. The following genes were selected to aid an understandi( the potential
mode of action and other possible metabolic pathways of XDE-729 Methyl in %ﬁ:CD(ICR)
mice. @

1. Cyplal: “AhR response gene” Mouse ABI TagMan ID: Mm004%§318_m1

2. Cyp2b10: “CAR response gene” [Cyp2b6 in humans, Cyp 2b1 iftrats]. Mouse

ABI TagMan ID: Mm00456591_m1, a biomarker for the CAR signalling pathway

3. Cyp3all: “PXR response gene” [(aka, Cyp3a3; Cyp3a4 in humans, Cyp3a23/3al in

rats)]. Mouse ABI TagMan ID: Mm00731567_m1 5P

4. Cyp4al0: “PPAR-a response gene” Mouse ABI TaqM@*ﬁD: MmO01188913 gl

S
o

Gene expression was quantified using the comparative Ct meﬁﬂbd (AACY). For this method, the
amount of target mMRNA is expressed relative to an endogemﬁjs reference mMRNA (i.e.
housekeeping gene such as beta-actin) and relative to a calibrator sample (i.e. vehicle control).
For each individual sample well, the Ct of the housekeefiing gene was subtracted from the Ct of
the target gene, and a mean of these values is generated for each treatment group (ACt). The ACt
results from each sample were subtracted from the <1;@hicle control ACt values to generate a AACt
value (ACtieated — ACtcontrol = AACt). The expression of the amount of target mRNA, normalized
to an endogenous reference, and relative to a c@i%rator (i.e., vehicle control), was reported as

fold change compared to control by the follo\gﬁhg formula; fold = 244,
&
RESULTS b§
S
Received doses were calculated in te@ﬁs of mg XDE-729 Methyl/kg body weight. Mean values
are shown below: \@03
O
o
Table B.6.5.3-9 Mean dose recejz\)féd (mg/kg/day)
Ko
Target dos&vel of XDE-729 Methyl
'S (mg/kg/day) 261 782
> Males 250 778
N
Q@ Females 276 863
Q@
There were no tregMent related deaths. No treatment-related clinical signs were reported.
>

There were nq\&eatment-related effects on bodyweights, food consumption or clinical chemistry

parameters. sz?
2

There wg;‘g no treatment-related macroscopic or microscopic pathology findings. Absolute and

relativ@iver weights were higher at 782 mg/kg/day in both males and females (see Table

B.6.§22-10). As the relative liver weight increase was less than 10% in comparison with controls,

angd-there were no correlating microscopic findings, this organ weight difference was considered

to represent an adverse effect of treatment.
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Table B.6.5.3-10 Group mean liver weights §
Target dose level of XDE-729 Methyl (mg/kg/day) @é\
Parameter Males Females g}
0 261 782 0 261 782 o]
Final bodyweight (g) 30.0 29.0 305 23.8 23.7 ZZ{Q\\'
Liver weight (g) 1.664 1.656 1.849 1.250 1.251 3\,}9_2
[% increase vs. control] [+11.1] 5\\?45.0]
Liver weight (% bwt) 5.537 5.712 6.067 5.247 5.275 CS(D 5.738
[% increase vs. control] [9.6] Q@ [9.4]
>

S
The toxicokinetic investigation showed that XDE-729 Methyl was pres@ in the blood and urine

at levels ~100- and ~9000-fold lower, respectively, than the levels of tHe metabolite XDE-72
Acid. Concentrations of XDE-729 methyl were considerably highe(ﬁliver than in blood
(approximately 50-100-fold higher in liver). Concentrations of XDE-729 Acid in liver were
similar to those in blood. XDE-729 Methyl and XDE-729 Acid @hibited generally linear
kinetics in both sexes in blood, liver, and urine. Levels of botlQ5(DE-729 Methyl and XDE-729
Acid were generally lower in females compared to males, g@*gesting that female mice may
eliminate XDE-729 Methyl more efficiently than male mige. These data show that in mice most
of the parent XDE-729 Methyl is rapidly converted to ).@\E-729 Acid, as has been shown to

occur in rats. L
O
Q)‘b
Table B.6.5.3-11 Toxicokinetic investigation: mear‘b}(DE-MethyI and XDE-Acid concentrations in
blood, urine and liver ‘;Q
Q
Target dose level of XDE-729 Methyl (mg/kg/day)
Sampling R
Sample Analyte time S°Males Females
0 xo_‘ 261 782 0 261 782
o)
Day 7 NQ & N 0.06 N N N
XDE-Methyl y Q’b Q Q Q Q
Blood Terminal I}I@ 0.03 0.05 NQ 0.04 0.07
(ng/mL) DE-Acid Day 7 r\gﬁlé 4.11 5.75 NQ 1.23 5.64
-ACI O
Terminal Q‘b NQ 5.72 15.18 NQ 6.63 17.89
Urine XDE-Methyl Day 7 (;gr NQ NQ 0.20 NQ NQ 0.24
(ug/mL) | XDE-Acid Day?” | NQ 1033 2377 NQ 636 1371
Liver XDE-Methyl Te/@;@nal NQ 2.43 4.95 NQ 1.39 3.69
(ng/g) XDE-Acid {iﬁ’minal NQ 4.75 11.94 NQ 2.83 7.32
AV
(%)

The glucuronide cé&cafugate of O-demethyl XDE-729, sulphate conjugate of O-demethyl DE-729,
O-demethyl X B729, glucuronide conjugate of O-demethyl XDE-729 methyl, and acyl
glucuronide cofRjugate of XDE-729 were all detected in blood and liver samples for XDE-Methyl
treated micleb

2
There vy\gg no treatment-related macroscopic microscopic pathology findings.
X

Exag?f%ation of the hepatic gene expression responses for Cyplal in both males and females

revealed a dose-responsive induction profile consistent with ligand-induced activation of the

ARR pathway (see Table B.6.3.2-12). Relative to controls, Cyplal expression was markedly
&(@ncreased in both males and females. However, gene expression responses for Cyp2b10, Cyp3all

O.
S
&



XDE 729 Methyl (Halauxifen-methyl)

and Cyp4al0 suggests that XDE-729 Methyl does not activate the CAR, PXR and PPAR-

o signalling pathways.
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Table B.6.5.3.-12 Gene expression analysis in liver, shown as fold-change compared Withgﬁtrols

(94

Target dose level of XDE-729 Methyl (mg/kg/day) :\-Q
Gene Males Females o
0 261 782 0 261 ;\\Q) 782
CYP1al, AhR responsive 1 445 308.5 1 15.%;0 662.9
CYP2b10, CAR responsive 1 3.3 5.1 1 2@ 5.8
CYP3all, PXR responsive 1 0.7 0.6 1 0\\89 0.8
CYP4al0, PPAR-a responsive 1 0.7 0.7 1 5 o9 05
N
CONCLUSION ™

Y

X
Dietary administration of XDE-729 Methyl to mice for 7 days ag;férget dose levels of 261 and
782 mg/kg/day for 7 days did not cause changes that are cons’@@red to be adverse, though liver

weight increases were induced at the highest dose level. Ne

rtheless, hepatic gene expression

investigations provided evidence of activation of the AhR,§rgnaIIing pathway in mice, based on
the increased expression of Cyplal, as is the case in rats; he hepatic gene expression profile
indicates that XDE-729 Methyl does not activate the GAR, PXR or PPAR-a signalling pathways.
Study NOAELSs of 778 mg/kg/day in males and 863(ﬁglkg/day in females (target 782
mg/kg/day) are identified. Comparison with the r s{ilts of the 7 day in rats (LeBaron et al 2012)

indicate that mice are less sensitive to XDE-72

ethyl induced liver toxicity and hepatic

Cyplal gene expression than rats for short expdsure period. Toxicokinetic investigations

demonstrated that most of the parent XDE-@D

Methyl is rapidly converted to XDE-729 Acid in

mice, as has been shown to occur in rats.é\O

e}
5 N, (2012)
]
(bq
&
F XDE-729 Methyl
0 Study | 1IA 5.5.4/03 Evaluation of molecular and cellular changes in the
bq’ livers of male F344/DuCrl rats after a 4 week dietary exposure and
) O(\ a 4 day or 28 day recovery period
> Reference (2012)
\xlgate performed = February — April 2012
A Test facility |
OQJ
&, Report reference | Laboratory study ID 120037
N Guideline(s) = None
Dewjations from the guideline = N/A
& GLP Yes
Q‘b Test material XDE-729 Methyl, Lot #E2837-51 TSN031117-0004, 97.2% purity
< Study acceptable = Yes
$
L
O
METHODS

Male F334/DuCrl rats, 11-12 weeks old at the start of the study, were randomly assigned to the
fest groups as shown in the table below. Slightly older rats, in comparison to those used on
&{\%revious XDE-729 Methyl studies, were used to minimise the background hepatocellular

0.
N
&
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proliferation that is usually present in younger rats which could reduce the power of the study Lg@
detect treatment-related changes. 6\\
0
. 2
Table B.6.5.3—-13 Study design Q@
Number of males ;éz’
Test group Target dose level of XDE-729 - S
Methyl, for 28 days (mg/kg/day) Main group, 4 day recovery | 28‘day recovery
day 29 termination S
A

1 5 3 {:§ 5

2 5 @0.

3 10 5 3 .0

o
4 52 5 - \Q
2
5 261 5 o
N

The test and control diets were prepared using Lab Diet Certified R§8ent Diet #5002. The
stability of the test substances in the diet for the period of use Wa§§éstablished prior to study
commencement. The achieved concentrations of XDE-729 Methyl in analysed samples of test
diet used on the study were within 6% of the nominal, demon&rating satisfactory preparation of
the dietary formulations. S

Q
éb
General clinical observations were recorded at least ong@ daily. Bodyweights and food
consumption were monitored. >
>
@

All study animals (excluding the 4-day recoverygbup animals) were implanted with mini-
osmotic pumps model 2ML1, (Alzet Corporatign, Palo Alto, California) seven days prior to
scheduled necropsy and infused with 5-bromg€?’-deoxyuridine (BrdU; a structural analog of
thymidine). BrdU is used as a marker of hqgitocellular proliferation.

>
Animals were submitted for necropsy Q@day 29 (main groups), day 33 (4 day recovery) or day
57 (28 day recovery). The liver and lgjﬂneys were weighed at necropsy. Liver tissue was
preserved for microscopic examin tion, BrdU proliferation analysis (excluding 4-day recovery
group animals), gene expressionQ@alysis and for toxicokinetic analysis.

>
In the hepatocellular prolifergﬁ”on analysis, a labeling index was calculated based on BrdU
positive nuclei which were scored as percentages based on 1000 hepatocytes in each of four three

hepatolobular zones: cenot?ﬁ obular, midzonal, periportal and panlobular regions.

3

Liver tissue from all ahimals was preserved in RNAlater and gene expression analysis was
conducted. RNA i@l’ated from each individual animal was used in a reverse transcription
reaction to create;complementary DNA (cDNA) that then served as the template for assessment
of gene expression using a quantitative real-time polymerase chain reaction (QRTPCR)
approach. Tk}}?targeted gene expression studies were conducted using an Applied Biosystems
(ABI) YSOQ,?eaI-time Polymerase Chain Reaction system using Applied Biosystems TagMan
Gene Exgression Assays. The following genes were selected as biomarkers for nuclear receptor
activation:

<§Cyp1a1 “AhR response gene” ABI TagMan ID: Rn00487218 ml

. Cypla2 “AhR response gene” ABI TagMan ID: Rn00561082_m1
5 3. Cyp2bl “CAR response gene” [Cyp2b6 in humans, Cyp2b10 in mice]. ABI TagMan ID:
Rn01457875_m1
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4. Cyp3a23/3al “PXR response gene” [aka, Cyp3a3; CYP3A4 in humans, Cyp3all in

mice]. ABI TagMan ID: Rn03062228 m1l S

5. Cyp4a22 “PPAR-a response gene” [aka, Cypdal] ABI TagMan ID: Rn00598510_mk>

6. Ugtla6 “Thyroid hormone metabolism-associated” ABI TagMan ID: Rn007561 I%Z?nH

7. Ugtlal “Thyroid hormone metabolism-associated” ABI TagMan ID: Rn00754947 m1

8. Ugt2bl “Thyroid hormone metabolism-associated” ABI TagMan ID: Rn0075O 9 ml

>
Gene expression was quantified using the comparative Ct method (AACt). For thgg’method, the
amount of target mMRNA is expressed relative to an endogenous reference mRNA(i.e.
housekeeping gene such as beta-actin) and relative to a calibrator sample (i.e,wehicle control).
For each individual sample well, the Ct of the housekeeping gene was subtgacted from the Ct of
the target gene, and a mean of these values is generated for each treatment‘group (ACt). The ACt
results from each sample were subtracted from the vehicle control ACt ¥alues to generate a AACt
value (ACtyeated — ACtcontrol = AACt). The expression of the amount of-target mRNA, normalized
to an endogenous reference, and relative to a calibrator (i.e., vehiclexontrol), was reported as
fold change compared to control by the following formula: fold ;{;’E'Am.
S
[
Toxicokinetic investigations were conducted at part of this sttfé'y. Blood (non-fasted) and liver
samples taken at necropsy and overnight urine samples ob'ggﬁed in the week prior to necropsy
were analysed for XDE-729 Methyl and XDE-729 Acid B@]’ng HPLC/ESI-MS/MS.
9

There were no treatment relatg@ deaths or clinical signs. One male at 3 mg/kg/day was killed

prematurely due to problem{&/\/ith the mini-osmotic pump surgical implantation.
.0

There were no treatmen(§>related effects on bodyweights or food consumption.
As shown in Table

highest dose Ievebﬁ%
in comparison

RESULTS $
®‘b
Received doses were calculated in terms of mg )é@%-729 Methyl or XDE-729 Acid/kg body
weight. Mean values are shown below: 3
<
Table B.6.5.3—-14 Mean dose received (mglkggj:ay)
(@)
Target dose level of XDE-729 Methyl NS
(mg/kg/day) &3 10 52 261
Main group, day 29 termination (§ 3.18 10.6 55.5 280
4 day recovery group Q:)Q)’ 10.3 - -
r
28 day recovery group C\)b 53.7 277
)

Q

N
o

\

Methyl treatnéent.

Q
B.6.5.3-15, there was a treatment-related increase in liver weight at the

the main group, by 19% (absolute weight) and 15% (bodyweight adjusted)
h controls. Liver weights for the recovery groups were unaffected by XDE-729

Volume 3, Annex B.6 00@
S
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Table B.6.5.3—15: Group mean liver weights &\\%
Target dose level of XDE-729 Methyl (mg/kg/day) é\\
Parameter 5
0 3 10 52 26,1’?)\
Main group, day 29 termination n‘éu

Final bodyweight (g) 303 304 300 299 2304

Liver weight (g) 113 10.9 1.2 116 O 135+

[% increase vs. control] > [19%)]

Liver weight (% bodyweight) 3.74 3.60 3.75 3.88 (§' 4.45%

[% increase vs. control] & [15%]

4 day recovery group QQ

Final bodyweight (g) 310 - 312 & -

Liver weight (g) 11.0 - 11.3 9 - .

Liver weight (% bodyweight) 3.54 - 3.62 @V - -

28 day recovery group ;\é

Final bodyweight (g) 335 - e 345 331

Liver weight (g) 12.2 - - 5 12.7 12.4

Liver weight (% bodyweight) 3.65 - & 3.70 3.75

*significantly different from control, p<0.05 ;\\OQ.

N

The microscopic findings for the liver for animals of th@anain group are presented in Table

B.6.5.3-16. At 52 and 261 mg/kg/day very slight or slight hepatocellular hypertrophy with altered
tinctorial properties and increased numbers of mitoti@figures were present, together with an
increased incidence of very slight vacuolisation ( ofisistent with fatty change). There were no
treatment-related microscopic findings in the “c\>@ for the 4 day and 28 d recovery group animals.

Table B.6.5.3-16 Microscopic pathology find\@gs for liver: no. of affected animals: main group
Finding | (‘06} Target dose level of XDE-729 Methyl (mg/kg/day)
P o 3 10 52 261
No. examined A@‘o 5 5 5 5 5
Liver \ébu‘)
Hypertrophy, with altered tinctorial propetﬁ'és, 0 0 0 5 0
centrilobular/midzonal X slight
bé‘ slight 0 0 0 0
Increased number of mitotic figgr§ v slight 0
Nt R A B : : : s

*significantly different g&’n control, p<0.05
O

The results of the®BrdU hepatocellular proliferation analysis conducted on the main and 28 day
recovery group$; using a manual method of counting BrdU positive nuclei, are presented in Table
6.5.3-17. Thegk was evidence of treatment-related, though modest, hepatocyte proliferative
response opﬁ' in the main group at 261 mg/kg/day, seen as significantly increased labelling
indices fof-all hepatolobular zones. In the main group the labelling indices were also significantly
increasgﬂ at 3 mg/kg/day for the panlobular and periportal zones and at 52 mg/kg/day for the
periportal zone; however, in the absence of a dose-dependent pattern these differences were
re%sreded as being unrelated to XDE-729 Methyl treatment.
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The interpretation of the proliferation analysis results for the 28 day recovery group is less Q@
straightforward. Statistically significant and dose-dependent increases in the labeling indices 5\\
were observed at both 52 and 261 mg/kg/day for all hepatolobular zones. The Applicant argues
that these differences were not treatment-related and can be attributed to unusually low !?%Iing
indices in the recovery group controls, below that observed for the main group controls,él'he
Applicant states that studies published in literature (but no references are presented) Qeﬁﬂonstrate
that hepatic labelling index responses are stable in rats between 10 and 20 weeks oft@e, arange
which encompasses the age of the animals for this study, and therefore it is approg?late to
compare the results of the 28 day recovery 52 and 261 mg/kg/day groups with tié main group
controls. Such a comparison, in the opinion of the Applicant, shows that the response of the 28
day recovery group was within the background range at 52 mg/kg/day and g&e to background at
261 mg/kg/day; the high dose group findings indicate a reversibility of the‘of the modest increase
seen at this dose level in the main group. The Applicant’s interpretatio 48 supported by the
reversal of the treatment-related liver weight increases and microscom’g\ pathology changes,
observed at 261 mg/kg/day main group animals, in the 28 day reco%é?y group. However, the
RMS considers that a comparison with concurrent controls must b given priority, and it must be
concluded that reversibility has not been convincingly demonst@ed for hepatocellular
proliferation as measured by BrdU labelling, although the Rlvfé‘can agree that the absence of
liver weight increases and of histopathological changes in g@ 28 day recovery group provide
strong evidence that the hepatocellular proliferation is re\é&sible.

-9

N
Automated BrdU positive nuclei counting was also yiducted, which showed a similar pattern of
results to the manual counting, though the response@f the main group at 261 mg/kg/day less than
seen in the manual count. qf

Q
Table B.6.5.3-17 Mean hepatocellular BrdU Iab{@lng index values (%)

G Hepatolobular Sol'arget dose level of XDE-729 Methyl (mg/kg/day)
rou
P zone 0¥ 3 10 52 261
Panlobular 369 5.26* 3.09 4.95 8.15%
29 termination Midzoneal & 4.04 5.38 3.40 4.32 7.80*
Centrilobular Qgﬁ 2.24 3.13 2.04 3.00 3.84*
Panlobular o3| 232 - - 4.99* 6.61*
28 day recovery Periportat? 3.24 - - 6.88* 8.32%
group Midzopéal 2.46 - - 5.00% 6.40%
%
Centrifobular 1.26 - - 3.10* 5.12*
*significantly different fréim control, p<0.05
(2
O

The hepatic gene expression analysis results are summarised in Table 6.5.3-18. Gene expression
changes were sgén only in the main group. Cyplal and Cypla2 expression was increased in a
dose-dependegf’manner at 52 and 261 mg/kg/day, a profile consistent with ligand-induced
activation ot@he AhR signalling pathway. These responses correlate with liver weight increases
seen at 262 mg/kg/day and microscopic pathology changes seen at 52 and 261 mg/kg/day. A
modest@crease in Cyplal was also present at 10 mg/kg/day in the main group. Similarly, the
response and magnitude of the response for Ugtla6 at 261 mg/kg/day in the main group is
congistent with activation of the AhR signalling pathway with previously reported alterations in
thyroid weights and microscopic pathology. Cyp2b1 expression was modestly increased (7.9-
4% d) in the main group at 261 mg/kg/day. However the magnitude of induction is not consistent
,QQ\Nith a ligand-specific activation of the CAR pathway resulting in hepatic phenotypic alterations

;
S
&
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as observed for prototypical CAR ligands and, furthermore, absence of a Cyp2bl response at 52
mg/kg/day is inconsistent with the presence of a hepatic hypertrophic response at this dose leyel;
therefore these differences should not be regarded as evidence of activation of the CAR patwvay
by XDE-729 Methyl. Cyp3a23 and Cyp4a22 expression was not increased, indicating th;agz?he
PXR and PPAR-a signalling pathways were not activated by XDE-729 Methyl. Similq&@y, no
gene expression changes were noted for the phase 11 glucuronidation-associated Ugt1at or
Ugt2bl. The absence of gene expression responses in the recovery groups demonst@?es that the
XDE-729 Methyl induced activation of the AhR signalling pathway was transier(lbgé”

S
Table B.6.5.3-18 Gene expression analysis in liver, shown as fold-change corpQ@gfed with controls

Target dose level of XDE-729 M@iyl (mg/kg/day)
Group 0 3 10 & 52 261
Cyplal AhR responsive 1 1.2 7.7 @V 684 12180
Cypla2 AR responsive 1 11 15 4.2 21.9
Main Cyp2bl CAR responsive 1 15 ’ ,0\@.1 0.8 7.9
group, day | Cyp3a23 PXR responsive 1 0.8 & 08 0.9 11
29 | Cyp4a22 PPAR-q responsive 1 07 & o7 0.8 11
termination Ugtlal Thyroid hormone metab 1 0.9 . § 0.8 0.9 11
Ugtla6 Thyroid hormone metab. 1 1'2,@\ 1.2 14 10.8
Ugt2b1 Thyroid hormone metab. 1 ’1\{5’ 1.0 1.1 1.8
Cyplal AhR responsive 1 6\\- 1.0 -
Cypla2 AhR responsive 1 kq,(b - 1.0 -
Cyp2bl CAR responsive 1 @ - 3.0 -
4 day Cyp3a23 PXR responsive 1 ré)\ - 0.9 -
recovery :
group Cyp4a22 PPAR-o responsive 10 - 0.5 -
Ugtlal Thyroid hormone metab \(\Cf - 0.8 -
Ugtla6 Thyroid hormone metab. bfo 1 - 2.3 -
Ugt2bl Thyroid hormone metab. | 1 - 18 -
Cyplal AhR responsive mo‘)“ 1 - - 1.5 15
Cypla2 AhR responsive ,,S\}: 1 - - 1.0 0.9
Cyp2bl CAR responsive mQU 1 - - 1.2 1.9
28day | Cyp3a23 PXR responsive™ 1 - - 0.9 0.9
recovery o—
group Cyp4a22 PPAR-a responsive 1 - - 1.0 0.9
Ugtlal Thyroid hq’p\%’one metab 1 - - 1.1 1.2
Ugtlab Thyroi@?cr)rmone metab. 1 - - 1.0 15
Ugt2bl Th}cr@ hormone metab. 1 - - 0.8 0.9

&

,Q
The results of tg\@toxicokinetic investigations are summarised in Table B.6.5.3-19.

&
In blood, XQE-729 Methyl was not present in quantifiable amounts. In contrast, XDE-729 Acid
was preseg? in quantifiable amounts in the blood of the treated groups, in amounts that were
approxi@"ately dose-proportional. In the liver, XDE-729 Methyl was quantifiable, at low levels,
and dgse proportional at doses of 10, 52, and 261 mg/kg/day. The primary metabolite, XDE-729
Acid;was by far the most abundant metabolite in the liver; this was present in all treated groups
infuantities that increased with XDE-729 Methyl dose, though the increase was less than dose
oportional at 261 mg/kg/day. The five additional metabolites investigated, which were

,Q@demethylated and/or conjugated XDE-729 methyl and/or acid, were generally present at

S
(@)
S
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quantifiable levels in the liver at all dose levels; all were present at relatively low levels (less th

18% of those of XDE-729 Acid) and all showed approximate dose-proportionality. 5\\

0
In the 4 and 28 day recovery groups, no XDE-729 Methyl or its metabolites was detectechﬁ the

blood, liver or urine. )
D)
<
Table B.6.5.3-19 Blood, liver and urine kinetics of XDE-729 Methyl and its major metagélites, main
group Q
&
Target dose level of XDE-729 Methyl (mg/@gay)
Analyte
0 3 0 | 52 [ 21
Blood, mean concentration of analyte as pg-eq/g r\é\'
XDE-729 Methyl NQ NQ NQ SNQ NQ
XDE-729 Acid NQ 0.059 0.222 @1.143 4.341
- - '
Liver, mean concentration of analyte as pg-eq/g o
XDE-729 Methyl NQ NQ 0.076\{3' 0.358 3.011
Glucuronide conj. of O-demethyl R
XDE-729 Methyl NQ 0.019 OQ- 0.341 2.452
XDE-729 Acid NQ 0.343 Q1.273 4.567 13.447
O-demethyl XDE-729 Acid NQ 0.003 (~§O 0.010 0.040 0.145
N
Sulphate conjugate of O-demethyl o)
XDE-729 Acid NQ NQ Q@ 0.021 0.106 0.741
Glucuronide conjugate of O- .
demethyl XDE-729 Acid NQ 0%@ 0.018 0.108 1.088
<
Acyl glucuronide conjugate of O-
demethyl XDE-729 Acid NQ 59.008 0.018 0.107 1.083

Urine, total amount excrete iﬁ\\ﬁ4 h as mg-eq/kg bw [as % of dose]

XDE-729 Methyl NQ O§ 0.003 [0.1%] | 0.005 [0.04%] | 0.036 [0.07%] | 0.185 [0.07%]
XDE-729 Acid NQS™ | 1.34[43%] | 527[51%)] | 28.05[52%] | 131.8 [49%]
QO
Qj§
CONCLUSION Q,O)
&

Dietary administration of XDE-Q{EQ Methyl to the male rat for 4 weeks elicited changes in liver,
observed as increased organ V)@éqght at 261 mg/kg/day and microscopic pathology findings at 52
and 261 mg/kg/day (very slight or slight hepatocellular hypertrophy with altered tinctorial
properties, increased numigers of mitotic figures, and increased incidence of very slight
vacuolisation which was>consistent with fatty change). These liver changes were not present in a
28 day recovery group; BrdU hepatocellular proliferation analysis demonstrated a modest
proliferative respopSe at 28 days in the 261 mg/kg/day group and also possibly at 52 mg/kg/day,
though reversibilé of this effect was not convincingly demonstrated.

%
Hepatic gene ea?pression investigations provided evidence of activation of the AhR signalling
pathway byo%@DE-?Zg Methyl, based on increased expression of Cypla, Cypla2 and Ugtla6
genes aftgs*4 weeks exposure. The dose-response relationships for these changes in gene
expresys:i@n correlates with the liver weight and microscopic pathology changes described above.
Genegxpression changes were not present in 4 or 28 day recovery groups.

N}
He toxicokinetic investigations show that administered XDE-729 Methyl is extensively
-sonverted to XDE-729 Acid. About 50% of the administered dose is excreted in the urine as the
A5 XDE-729 Acid metabolite. The glucuronide conjugate of O-demethyl XDE-729 Methyl and O-

K
S
&
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demethyl XDE-729 Acid and its sulphate, glucuronide and acyl glucuronide conjugate were Q@
confirmed as metabolites of XDE-729 Methyl. XDE-729 Methyl or its metabolites were not 5\\
detected in the blood, liver or urine of 4 and 28 day recovery groups. P
@
E——— (2012)
3
O
XDE-729 Acid & XDE-729 Methyl <0

Study | I1A 5.5.4/04 Evaluation of AhR activation potential v'{@quciferase
reporter and ligand binding assays S

Reference N (2012) F
Date performed .= Completed December 2011 >
Test facility
I S
Report reference | Laboratory study ID NS000063 N

Guideline(s) - None
Deviations from the guideline ' N/A
GLP  No X3
Test material | XDE-729 Acid (RSMP# 107705WDE-729 Methyl technical
(97.2%) (RSMP# 1076831), XE-729 Methyl (99.1%)
(RSMP#1076831), and XDE—§29 Methyl ultrapure (99.7%)

<
&
x$

(RSMP#1082768) S
Study acceptable = Yes, as a study providing@@pporting information
RS
Q
METHODS (bb
@)
Cell-based luciferase reporter assay F

X

o
XDE-729 Acid, XDE-729 Methyl technical@?.Z%), XDE-729 Methyl high purity (99.1%), and
XDE-729 Methy! ultrapure (99.7%) were tested for AhR agonist activity in mouse (Hepa 1.1
cells) and human (Hep G2 40/6 cells) stable cell lines containing a luciferase reporter vector
driven by dioxin-responsive elements that are responsive to AhR agonists. 2-(1'Hindole-
3’-carbonyl)-thiazole-4-carboxylic agid methyl ester (ITE), a potent AhR agonist, was included
as a positive control and a referencéfor relative potency. Based on the solubility of the test
substances in the cell culture medsa, the concentrations tested were 0.001, 0.01, 0.1, 1, 10 or 50
uM. Duplicate testing was co(nb\cbu ted.

o

Competition llgand-bln%tﬁ\g assay

To determine if XDE-@% Methyl ultrapure (99.7%) is an actual AhR ligand that binds directly to
the ligand-binding pa€ket of the AhR, a photoaffinity ligand competition-binding assay was
performed. The AKR photoaffinity ligand was 2-azido-3-[**I]iodo-7,8-dibromodibenzo-p-dioxin
(PAL). The so ree of the AhR was a hepatic cytosol preparation derived from homogenised male
Sprague Dawlgy rat liver. ITE served as a positive control and a reference for relative potency.
The concentrations of test substance and positive control tested in this assay were 0.01, 0.1, 1,
10,50 uplicate testing was conducted. Protein samples were subject to SDS-PAGE
analysisand transferred to membrane, the membrane was stained with Ponceau Red S to
demonstrate the quality of the protein transfer. The membrane was subjected to autoradiography
and the radioactive Ah receptor band detected and the bands excised and the number of cpm
d%@rmined. Results were expressed as percent competition with the photoaffinity ligand.

O
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RESULTS S:@\
o
Cell-based luciferase reporter assay 2
(5
. Q
The results are summarised in Table B.6.5.3-20. &
“’\.
XDE-729 Acid did not exhibit any agonist activity in either the mouse or human reg@rter cell
lines. {\@
Q&

In contrast XDE-729 Methyl technical (97.2%), XDE-729 Methyl high purit Q@9 1%) and XDE-
729 Methyl ultrapure (99.7%) all exhibited significant and dose-dependent agonist activity at 10
and 50 uM in the mouse reporter cell line. The agonist activity of the XD@ZQ Methyl samples
was lower in than for ITE, and not quantitatively influenced by the lev of purity. None of the
XDE-729 Methyl samples exhibited significant agonist activity in theqh man reporter cell line.
\.
At 0.001 uM XDE-729 Methyl high purity (99.1%) in the moused;%ll reporter line, luciferase
activity appeared to be increased, an observation that did not ccuﬁ?lelate with the dose and was
inconsistent with the observations for XDE-729 Methyl technﬂ:‘al (97.2%). The reason for this

anomalous result is not known. §°
g
Table B.6.5.3-20 Cell-based luciferase reporter assay (mrﬁsurmg AhR activation): mean luciferase
activity (relative units) b\{\
Concentration ,\Q‘gst substance
(g - ITE : XDET29 XDE-729 ITE XDE-729
su(sl\a/ll)ce (+ve control) XDE-729 Acid Metr@r(w 2%) | Methyl (99.1%) | (+ve control) | Methyl (99.7%)
Mo@ Hepa 1.1 cells
0 (vehicle con.) 0.4 0.4 0.4 0.4 0.03 0.06
0.001 19 0.3 ,\59 0.4 49
0.01 31 04 @ 0.4 0.3 7.9 0.1
01 50 03,0 0.4 0.4 12 0.2
1 52 03" 05 0.9 13 0.2
10 62 (77% 4 4.3 4.4 16 1.2
50 103 b‘l? 19 18 24 7.3
S Human Hep G2 40/6 cells
%
0 (vehicle con.) 7.1 @?‘ 7.1 7.1 7.1 1.7 1.7
0.001 5.7 A‘D 6.4 6.7 6.5
0.01 %,” 6.7 6.0 6.7 39 26
0.1 A 6.6 6.0 6.2 46 2.2
1 \(0122 6.6 6.1 6.3 49 25
10 ‘\\,Q 170 6.2 6.5 6.9 67 25
50 Qo 158 7.0 10.2 10.3 31 4.0

blank cell({ at test substance concentration was not tested

X
Comment from France coRMS: it is unfortunate that XDE-729 Methyl was not tested in a cell-
based luciferase reporter assay using rat reporter cell line, which would have allowed a
cémparison of the AhR transactivation potential between rat (the most sensitive species) and

This table ir(;g‘ffs the results of the first assays; the results of the duplicate assays were very similar

~human. The Applicant has responded by stating the luciferase reporter assays should be regarded

’\ as preliminary MoA investigations, with the hepatocyte study using mouse, rat, and human

Q
S
&
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primary hepatocytes to investigate species sensitivity in Cyplal induction (Laethem; Murphy &
2012, 11A 5.5.4/05) being the definitive study. Furthermore, it appears that rat reporter cell Iir@%
were not available in the testing laboratory. X2

Competition ligand-binding assay &Q
Q\
The results are summarised in Table B.6.5.3-21. @bo
X
A comparison of the ECsp values for ITE and XDE-729 Methyl ultrapure (99.79 ?8.4 x107 M
and (1.5 x 10° M) respectively, indicate that XDE-729 methyl ultrapure (99.7%) is an AhR
ligand that weakly competes with the photoaffinity ligand for the rat Ah receptor. This result is
consistent with the observation of AhR agonist activity for the XDE-729 Methyl samples in the
luciferase reporter assay using a mouse cell line. @o@
The source of the AhR was Sprague-Dawley rats, although the maj Qy of the studies showing
that XDE-729 Methy! targets the liver were conducted in the F344-rat. However, the XDE-729
Methyl rat developmental toxicity study (I1A 5.6.10/03) showeq)@)hat the liver is also a target for
XDE-729 Methyl in the Sprague-Dawley rat with similar potéﬁ‘cy to that observed in F334 rats,
although the microscopic pathology findings differed?. ThL\@Q‘It is reasonable to use the results of
this competition ligand-binding assay to support the hypothesis that the XDE-729 Methyl
induced liver toxicity observed in the F334 rat studies isi%hR-mediated. Furthermore, both
Sprague Dawley and Fischer 344 rat livers have showstinduction of Cyplal mRNA in response
to the prototypical AhR activator, dioxin, following/a single oral dose of 40 ng/kg body weight,
with F344 rats displaying a higher induction of ggg%al MRNA than the Sprague Dawley rats
(Jana, NR, et al. 1998). Although direct ligand gl ding of XDE-729 methyl to Fischer 344 rat
AhR was not conducted, gene expression re from 7-day, 28-day, and 90-day repeated dose
toxicity studies demonstrated that there is se-responsive increase in the Cyplal mRNA
levels following exposure to XDE-729 yl. Cyplalis a well-characterized target gene for
regulation by AhR and serves as a sens&ﬁve biomarker for AhR activation (Nebert, et al 2000;
Schwarz and Appel, 2005; Whitlockgj)f?P. 1999).

v
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T ﬁver microscopic pathology findings were: altered cytoplasmic homogeneity of centrilobular/midzonal
atocytes in the Sprague-Dawley rat developmental toxicity study (I1A 5.6.10/03); hypertrophy of
. \d,‘entrilobular/midzonal hepatocytes, increased number of mitotic figures, hepatocyte vacuolisation consistent with
LS fatty change in the F344 rat 28 day study (1A 5.3.1/02)
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Table B.6.5.3-21 Competition ligand-binding assay (assessing ability to directly bind to AhR): % -©
photo-affinity labelling s\s@
Qo
Concentration of test Test substance D}@
substance (M) ITE (+ve control) XDE-729 Methyl ultrapure (99&%)
1% assay 2" assay 1% assay ZVE\"Q%ﬁsay
0 (vehicle control) 83.8 83.0 82.8 OQ 79.3
0.001 78.8 74.0 72.1 > 669
0.01 54.3 54.5 77.4 Q§' 66.2
0.1 415 40.5 67.0 n¢$ 51.9
1 28.9 27.0 50.4 <f5‘ 40.1
50 2.9 8.1 219 & 326
ECso 8.4x107 M FP1L5x10°M
<
;\\OQ
CONCLUSION é?

activity in a human reporter cell line. The agonist activity ojg‘fhe XDE-729 Methyl samples was
not quantitatively influenced by the level of purity. XDE-#29 Acid has no AhR agonist activity
in either the mouse or human reporter cell lines. A cell-ﬁ%e in vitro photoaffinity ligand
competition-binding assay, using AhR sourced from Sprague Dawley male rat liver cytosol,

demonstrated that XDE-729 Meth
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,@TA 5.5.4/05 In vitro assessment of AhR nuclear receptor activation
~and CyplA and CYP1A induction potential of XDE-729 Methyl in
primary hepatocyte cultures
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assess the potential of XDE-729 methyl to induce Cyplal

Thesobjective of this study was to
Cypla2 in primary cultures of human, mouse and rat hepatocytes.

S
(@)
S



149

XDE 729 Methyl (Halauxifen-methyl) Volume 3, Annex B.6 00@
O
b

Evaluation of the degree of CYP induction was performed by measuring and comparing mRN
levels between the various treatment groups by RT-PCR (TagMan). Freshly isolated human s\\
hepatocytes from six separate donors were cultured on collagen-coated plates and incubatedawith
control inducers, vehicle controls, or test article for varying amounts of time up to 24 hrs, Fhe
same was done for mouse and rat hepatocytes using 3 separate pools of 3 mice and 3 ratg each.
Samples at 6 and 24 hours were also taken to assay for Lactate Dehydrogenase (LDH,}Z‘reIease as
a marker of toxicity using the Promega CytoTox-ONE™ Homogeneous Membran%ﬂtegrity
System. Gene expression of Cyplal and Cypla2 were analyzed using RNA prepg&d at the
specified time points. Control induction experiments were conducted using a doseé response of 3-
methylcholanthrene (3-MC) and 1 mM phenobarbital (PB, used as an additional control to
monitor the induction of a different CYP isoforms). The 3-MC controls wegéoquantltated for
CYP1A or Cypla expression levels and the PB samples were assayed for\GY P2B or Cyp2b
expression levels. N
Q@
Cultures were treated with XDE-729 Methyl at seven concentrations®0, 0.01, 0.1, 1, 10, 30, and
100 uM. mRNA expression measurements were made at 0, 2, 4, @\ 12, and 24 hours of
incubation. S
Q_.
RESULTS §°
The results of the Cyp1/CYP1 induction investigations.ié}mouse, rat and human hepatocytes are
summarised in Table B.6.5.3-22 and Figures B.6.5.3-1$B.6.5.3-2 and B.6.5.3-3.
(z>
XDE-729 Methyl elicited inductive Cypl/CYP1 @%ponses in hepatocytes from all species
generally only at the two highest concentrations tested, 30 and 100 uM. For Cyplal, the rat was
the most responsive, with human being the | ast responsive. For Cyplb, the rat was again the
most responsive; the mouse was the least réonsive for Cyplb, showing only a marginal (2-fold)
response. For both enzymes, all species were much more sensitive to 3-MC than to XDE-729
Methyl. Temporally, maximum responses occurred in the mouse at 4-6 h, in the rat at 2-8 hours
and in human at 2-8 h (CYP1A1) or §b 4 h (CYP1A2).
S
For the positive control, 3-MC, a d‘gse responsive increase in Cyplal and Cypla2 was observed
in mouse, rat and human hepatoQ(f/tes. Cyplal was more responsive compared to Cypla2 in the
mouse and human, but Cypla(g@{Nas induced to a greater extent in the rat. For Cyplal induction,
mouse was the most sensitive to 3-MC, followed by the human. The rat was most responsive to
3-MC with respect to Cypda2 induction, with the mouse being the least responsive. Rat was most
responsive to 3-MC wigrespect to Cypla2 induction
A

(2
The second positiv@;é_laontrol, PB, induced robust induction responses by Cyp2b in the rat and by
CYP2B in humansHowever, the Cyp2b response in the mouse was very marginal (1.3-fold,
rather than an agfﬁcipated ~10-fold response); the reason for this is unknown, but the fact that the
mouse hepatotytes demonstrated strong Cyp1l responses to 3-MC indicated that biological
functlonlngo he hepatocytes was probably not compromised.

No 5|gnx@|cant cytotoxic effect was observed in any species with any treatment, which was
emo@trated by the absence of LDH leakage (results not shown in this summary).



\;
Q
150 &
XDE 729 Methyl (Halauxifen-methyl) Volume 3, Annex B.6 00
Y
Table B.6.5.3-22 Maximum fold mRNA induction and ECsy values g
k.
Hepatocyte Maximum fold induction ECso (uM) 6\
culture XDE-729 Methy! 3-MC PB XDE-729 Methyl 3-MCy”
Cyplal Cypla2 Cyplal Cypla2 Cyp2b Cyplal Cypla2 Cyplal ’*Q‘%yplaz
Mouse 37.8 2.0 1770 9.9 13 116 0.6 17 & 19
Rat 147.7 47.2 115.8 146.8 8.6 29.7 28.7 145 1.8
CYP1Al | CYP1A2 | CYP1Al | CYP1A2 | CYP2B | CYP1Al | CYP1A2 C@Al CYP1A2
Human 1 6.2 3.2 201.8 27.3 15.3 19.3 ND ,\q§ 0.8 0.7
Human 2 45 3.2 122.9 46.2 478 ND ND ,[” ND ND
Human 3 34.0 10.4 232.4 44.7 20.3 19.1 11.;\&“’ 2.1 0.4
Human 4 8.7 4.4 266.0 117 29.4 107 ND 0.6 0.01
Human 5 2.9 3.4 254.0 29.6 2.9 93 | ~301 2.1 25
Human 6 103 11 108.7 12.7 10.1 64.8 ,i?\ 20.3 13 1.9
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Figure B.6.5.3-1 Mean AAC, values in mouse hepatocytes Q@
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CONCLUSION ((S)

XDE-729 Met 'ﬁnduced Cyplal/CYP1AL in rat, mouse and human hepatocytes, with the rat

being the most-Sensitive and human being the least. XDE-729 Methyl induced Cypl1a2/CYP1A2

in rat, mousézﬁnd human hepatocytes, with the rat being the most sensitive and the mouse being

the least. \E%’r both enzymes, all species were much more sensitive to induction by the positive

contro!i@-MC, than by XDE-729 Methyl.

Q
Th Q)K RMS notes that there is a lack of correlation between the results of this study, which
howed some induction of CYP1A1/CYP1A2 in human hepatocytes by XDE-729 Methyl, and
.dhe cell-based luciferase reporter assay (Purdew 2012, I1A 5.5.4/06) in which XDE-729 Methyl
/(Q\had essentially no AhR agonist activity in a human reporter cell line. However, it should be

;
S
&
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noted that induction of CYP1A1/CYP1AZ2 in human hepatocytes by XDE-729 Methyl appeareQéO
minimal when compared to the response to XDE-729 Methyl in the rat and the response to a 5\\
prototypical AhR activator 3-MC by human hepatocytes. Also, the validity of a direct X2
comparison between the transactivation data to the gene expression data is uncertain bec%t?e the
transactivation assays were conducted in a stably transfected continuously cultured cell #ine while
the gene expression analysis was conducted in six different human primary hepatocyég“donors.

>
I (author of report) S (author of MII sg@hmary) (2012)
G
N\

o)
Q

é;o
XDE-729 Acid & XDE-729 Methyl \Q
Study | I1A 5.5.4/06 XDE 729 Methyl: Determinati@?of in vitro hydrolysis
rates in liver S9, blood and synthetic gastri¢-fluid of mouse, rat and
human, and physiologically-based phan@okinetic simulations of
systemic exposure in rats and humans(’z;-\

Reference (2012)
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Report reference

Guideline(s) = None SY
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Test material | XDE-729 Methyl, L&# E2837-51, TSN031117-0004, 97.2%
purity, XDE-729, L%t # E2837-52, TSN030751-0006, 95.3% purity
Study acceptable | Yes <

X

&
Sb
o
In this study rates of metabolism of XD%§29 Methyl to XDE-729 Acid were determined by
conducting in vitro incubations of XDE729 Methyl in key physiological matrices
(liver S9 cell fraction, whole blood, %d synthetic gastric fluid (SGF)) of mouse, rat, and
human. These rates were then incafporated into a whole-body, physiologically-based
pharmacokinetic (PBPK) model to predict systemic exposures to XDE-729 Methyl and
XDE-729 Acid in the blood aggr iver of rats and humans.

o

In vitro incubation with‘J\\&\er S9 fractions

G
XDE-729 Methyl was @%ubated with S9 cell fractions prepared from livers of mice (strain
Crl:CD1(ICR)), ratg%’train F344/DuCrl) and humans. Liver S9 was shipped from the vendor
(Xenotech, LLC) én packages containing dry ice. Upon receipt, the liver S9 was transferred to
freezers maintajngd at -80 °C. The in vitro incubations were conducted, at 37 °C in an incubating
water bath. Inc@ibations with rat liver S9 and human liver S9, were conducted at XDE-729
Methyl concentrations were 0.5, 1.0, 2.0, 5.0, and 10.0 uM. Incubations with mouse liver S9
were condycted at XDE-729 methyl concentrations of 0.25, 0.5, 1.0, 5.0, and 10.0 uM. Samples
were takén from each incubation vessel at 0, 3, 8, 15, and 30 min (rat and human liver) or 0, 3, 8,
15, ang-30, 60, and 120 min (mouse liver) and processed for analysis by HPLC/ESI-MS/MS for
XD\}@Z’/29 Methyl (substrate) and the primary metabolite XDE-729 Acid.

METHODS
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In vitro incubation with whole blood

received from the vendor (Bioreclamation, LLC) via overnight shipment, chilled on wet i 5 one
day after the blood was drawn and shipped by the vendor. Upon receipt, the blood was placed in
a refrigerator, in the TERC facilities, where it was kept overnight pending the followi@g day’s
scheduled incubation. Incubations with whole blood were conducted at 37 °C in angﬁcubating
water bath, in two sub-sets per species. In the first sub-set, whole blood (of each sgécies) was
incubated with XDE-729 Methyl at concentrations of 1 and 100 uM and duplicafe time course
samples were taken at 0, 0.08, 0.25, 0.5, 1, 2, 4, 8 and 24 hours. In the secondsub-set, whole
blood was incubated with XDE-729 Methyl at concentrations of 0.25, 0.5, %\%, and 10 pM to
allow mathematical derivations of ‘saturable’ (Michaelis-Menten) kineticsSif applicable. Time
course samples were taken from the second series of whole blood incubations at 0, 0.05, 0.13,
0.25, 0.5, 1, and 2 hours. The samples were processed for analysis by HPLC/ESI-MS/MS for
XDE-729 methyl (substrate) and the primary metabolite XDE-729 @%id.
$

In vitro incubations with SGF Qg’éo
Incubations with SGF prepared at pHs of 1.2, 3.0, and 4.0 vgﬁe conducted at 37 °C in an
incubating water bath at XDE-729 Methyl concentrations®f 1 uM and 100 uM. The acidity of
the SGF preparations were intended to approximate thepH of gastrointestinal fluids of human,
rat and mouse, respectively, according to values reported in literature. Samples were taken from
the incubations at 0, 0.08, 0.25, 0.5, 1, 2, 4, 8 and ours and processed for analysis by
HPLC/ESI-MS/MS for XDE-729 Methyl (subst[gzé) and the primary metabolite XDE-729 Acid.

x

Q
Computer simulations with PBPK model bQ
N

N}
The rates of conversion of XDE-729 Met‘t,jﬁ to XDE-729 Acid determined from in vitro
experiments with liver S9, whole bIoo@nd SGF were incorporated into a physiologically-based
pharmacokinetic (PBPK) model that &%s used to generate predictive simulations of XDE-729
Methyl and XDE-729 Acid in tissugsof interest (liver and blood) in rats and humans exposed to
XDE-729 Methyl. The PBPK mqggl is written in the acsIX modeling language (AEgis
Technologies, Huntsville, Alabama, USA) with the details of the model construct (PBPK
flowchart, model code, etc.) g’éscribed in a publication by Bartels et al., (20122).
Q
After all of the activities Jgéoeded to adequately inform the PBPK model were completed (i.e.
derivation of in vitro-d%ﬁned rates of metabolism/hydrolysis, physiological allometric scaling,
parameter estimationlﬂbtimisation, proofing of model against experimental dataset), the model
was adapted to simélhte various hypothetical exposure scenarios. The PBPK model runs were
executed to siqu&a{e 28 days of dietary exposure of XDE-729 Methyl to rat and human at intakes
of 0.001 (a predicted human exposure level according to the Applicant), 0.1 (an intake slightly
higher than tt? proposed ADI) and 10 mg/kg/day (a proposed NOAEL for repeat dose toxicity).
The modelrﬁsumes alternating blocks of 12 hours feeding and 12 hours non-feeding. The
primary rdodel output variables from the model were concentrations over time of XDE-729
Metmgéhd XDE-729 Acid in liver and blood.
o

N

390

,Q{\\?Bartels et al. (2012) Development of PK- and PBPK-based modeling tools for derivation of biomonitoring
guidance values. Comput Methods Programs Biomed, 108: 773-788

5
N
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RESULTS s:@\
. . . .. )
In vitro incubations of XDE-729 Methyl in liver S9, blood and SGF 2
fb

The results of the in vitro investigations of the metabolism of XDE-729 Methyl to XD e729
Acid in liver, whole blood and SGF are summarised in Table B.6.5.3-23, which showg mand
Vmax Values in liver and half lifes in blood and SGF. ®b

X
In liver S9, XDE-729 Methyl was rapidly hydrolysed to XDE-729 Acid in all s Qies, with the
relative rates being human >> rat > mouse. The rate of hydrolysis was so rapid that XDE-729
Methyl was not detected after 8 minutes of incubation. The metabolism of XDE-729 Methyl in
incubations with liver S9 appeared saturable (i.e. followed Michaelis-Menten kinetics), which is
in contrast to the in vitro findings for blood and SGF which followed si (%Ie 1st order Kinetics. A
good mass balance was obtained from analyses of liver S9 incubationamedia for the parent XDE-
729 Methyl and the hydrolysis product XDE-729 Acid in that the sgm of the molar
concentrations of the ester and acid yielded values that were appr@(lmately equivalent (within +
10%) to the concentration of the XDE-729 Methyl substrate in ificubation media at the start of
the incubations. This indicates that XDE-729 Acid was the prf?ﬁary metabolite of XDE-729
Methyl, and furthermore, that there was minimal downstrez@\ metabolism by liver S9 of XDE-
729 Acid. &
In whole blood, hydrolysis of XDE-729 Methyl to Xgﬁ-729 Acid followed 1st order kinetics
(i.e. rates were proportional to substrate concentrattgn) and the rates did not appear to be
saturable (plateau) over the range of concentratloa,s tested. There was a clear difference observed
in rates of hydrolysis of XDE-729 Methyl in blgﬁd of the three species, with the fastest rate
occurring in blood of rat > mouse >> human. As was the case for incubations with liver S9, a
good mass balance was obtained from analyses of whole blood for the parent XDE-729 Methyl
and the metabolic product XDE-729 AcidSindicating that XDE-729 Acid was the primary
metabolite of XDE-729 Methyl. (§b

The rate of hydrolysis of XDE-729(§|)ethyl by SGF was the slowest of all test media evaluated.
As for blood, 1st order kinetics e followed. The fastest rate of conversion occurred in SGF at
pH 1.2 (representing the pH of(g%lman Gl tract), with a half-life of approximately 100 hours, but
much slower than the rates o@netabolism determined for whole blood and liver S9.

<
Following appropriate scg}?ng from in vitro- to in vivo-specific values and adjustments based on
parameter estimation, t@?se species-specific kinetic parameters were incorporated into the PBPK
model described in thé next section.
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Table B.6.5.3-23 Summary of results of in vitro investigations of metabolism of XDE-729 Methyl te%

XDE-729 Acid in liver, whole blood and SGF N
Species -9
Parameter P r’}
Rat Mouse Human &7
- @)
Liver S
Km (uM) 16.1 5.60 118
Vmax (MMol/hr/mg S9 protein) 0.147 0.0214 3<§2
Blood ,§
Mean half life in blood (hours) | 0.26 +0.08 | 1.32£0.38 | n§3 7+
Synthetic gastric fluid \"Qv
Mean half life in SGF (hour) | 725at pH 3 | 2573 at pH 4 L& 929atpH 1.2
&
Computer simulations with PBPK model Q@

The primary outputs of the simulations, which are concentrations Q%r time of XDE-729 Methyl
and XDE-729 Acid in liver and blood, are shown in Figures B. 65? , B.6.5.3-4 and B.6.5.3-5.

The simulated results indicate that XDE-729 Methyl and XQEQ-729 Acid achieve their steady
state concentrations soon after exposure is begun, and thar,ge%ither XDE-729 Methyl nor XDE-
729 Acid would be expected to accumulate in either Iivq%)r blood following 28 days of dietary
intake of XDE-729 Methyl. This is due to the rapid m@é olism of XDE-729 Methyl (to XDE-
729 Acid) and to the rapid elimination (via urine) of,§(DE-729 Acid. The peak concentrations of
XDE-729 Methyl from a simulated 28-day exposurg to XDE-729 Methyl at 0.0001 mg/kg/day
were predicted to be 10000- to 15000-times lowef’than the limits of quantitation in humans; and
at 0.1 mg/kg/day, predicted levels of XDE- 72@ethyl in humans that are 10- to 15-times lower
than the limits of quantitation (LOQs: in blo@d ~0.01 pg XDE-729 Methyl/g; in liver ~0.04 pg

XDE-729 Methyl/qg). QO
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Figure B.6.5.3-3: PBPK model simulation of 28-day repeated dietary intake by rats and huma.Qg of
10 mg/kg/day XDE-729 Methyl P
Q
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{\O Dietary dose 24 hour AUCs (ug-hr/g)
Speﬁ’es level for 28 days XDE-729 Methyl XDE-729 Acid

:éo (mg/kg/day) Liver Blood Liver Blood
\\O 0.0001 4.294E-05 7.567E-06 1.966E-04 1.255E-04
<§ Rat 0.1 4.295E-02 7.568E-03 1.966E-01 1.255E-01
§ 10 4.335E+00 7.638E-01 1.965E+01 1.254E+01
é)o 0.0001 5.288E-05 9.885E-06 4.402E-04 1.583E-04
,Qi\\q, Human 0.1 5.288E-02 9.885E-03 4.402E-01 1.583E-01
0. 10 5.297E+00 9.901E-01 4.401E+01 1.583E+01

§
&
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Based on the in vitro-derived and rate constant for 1st order metabolism of XDE-729 Methyl i%\{o
blood, and Michaelis-Menten values (K, and Viay) for liver metabolism, calculations were e
to assess ‘instantaneous’ rates of metabolism in liver and blood, which are shown in Table .
B.6.5.3-24. Those calculations show that the liver is the primary organ responsible for th an vivo
hydrolysis of XDE-729 Methyl. The rates of hydrolysis are ~120-fold and ~25000-folqoéaster in

liver than in blood of rats and humans, respectively. Q\

(@)
O
Table B.6.5.3-24 Calculations of ‘instantaneous’ rates of metabolism of XDE-729 Mefhy! in liver and

blood, based on in vitro-derived metabolic rate constants outputs of simulations(ézy
Dietary dose Est. peak conc. XDE-729 Methyl | Int. rate of metab. at peak CQ@.J Liver metabolism
Species level : ) = rate X-times faster
(mg/kg/day) Liver (ug/g) Blood (ug/g) | Liver (mg/hr)® | Blood (@%r)b than blood
0.0001 0.00000358 0.000000631 0.00000340 0.00\O;OOOOZ?O 126
Rat 0.1 0.00358 0.000637 0.00340 A@OOOOZ? 126
10 0.361 0.0637 0.328 \\'O 0.00272 121
0.0001 0.00000439 0.000000789 0.00237 (}*U 0.0000000940 25193
Human 0.1 0.00440 0.000810 2.37 ,.(bo’ 0.0000965 24597
10 0.439 0.0790 235 % 0.00941 25002

8Instantaneous rate of hydrolysis in liver = [conc. of XDE-729 Methyl in Iiverl@nc. of XDE-729 Methyl in liver + Km)] x Vmax
For rat: Km = 7.841 mg/L; Vmax = 7.457 mg/hr.  For human: Km = 57. 43{311g/L; Vmax = 31001 mg/hr

. . O .
®|nstantaneous rate of hydrolysis in blood = 1st order rate of hydrolysis (k-2 order) x conc. of XDE-729 in blood x blood volume
For rat: k_1 order = 3.166 hr-1; blood volume =0.0135 L For human<k_1 order = 0.0229 hr-1; blood volume =5.2 L

To further assess the relative impact among the vaﬁi?gus sites of metabolism (liver, blood, GIT) on
the overall metabolism of XDE-729 Methyl in viyo, a series of simulations were conducted with
the various sites of metabolism interchangeab@‘de-activated’. Those simulations suggested that
the liver accounts for about 60% of the total.metabolism of XDE-729 Methyl in rats (data not
shown). In humans, the liver was shown tode the primary organ responsible for metabolism of
XDE-729 Methyl, accounting for >95%b the total metabolism.

S

AUCs were calculated from simulatj (bs for XDE-729 Methyl and XDE-729 Acid in liver and
blood, at the 28th day of simulated 8ietary exposures to 0.0001, 0.01 and 10 mg/kg/day, as
shown in Table B.6.5.3-25. The gomparison of AUCs for rats and humans corroborate the
graphical presentation of simulation results in that AUCs are comparable for all four model
output variables. The proportﬂgnality observed between AUC values calculated from simulations
of dietary exposures to th%cfﬁree levels of XDE-729 Methyl (for a given species/tissue) suggests
that there would be probgbly be no appreciable saturation of metabolic processes within the
exposure range o.ooogto 10 mg/kg/day.

Q
Table B.6.5.3-25 24<ar AUCs for liver and blood following XDE-729 Methyl exposure, calculated
from PBPK simy\l’éﬁons
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CONCLUSION &
X2
In vitro, XDE-729 Methyl is rapidly hydrolysed to XDE-729 Acid in liver S9 for all three@sted
species, with the relative rates being human >> rat > mouse. Metabolism of XDE-729 M{&hyl by
liver S9 appears to follow (saturable) Michaelis-Menten kinetics; thus, Ky and Vpax t fms can be
derived to mathematically define the metabolism of XDE-729 Methyl in liver tissue.9n blood,
XDE-729 Methyl is hydrolysed according to 1st order kinetics, with the relative rages between
species being rat>mouse>>human. The rate of metabolism of XDE-729 Methyl&iﬁ SGF also
follows 1% order kinetics, but is the slowest of all test media evaluated; the fasg?ét rate of
conversion occurred in SGF at pH 1.2 (representing the pH of human GIT)gﬁth a half-life of
approximately 100 hours. (;
N

PBPK modelling, which incorporated metabolic rates determined in t £in vitro incubations,
predicted the liver and blood concentrations of XDE-729 Methyl and®XDE-729 Acid following
28 days dietary exposure of rats and humans to XDE-729 Methyl ééghe predicted hydrolysis of
XDE-729 Methyl to XDE-729 Acid was most dependent on the #ate of metabolism in liver tissue
for both species, accounting for ~60% of total hydrolysis in ratand >95% in human. The model
simulations indicate that XDE-729 Methyl and XDE-729 Agid achieve their steady-state
concentrations soon after exposure is begun, the levels cl@r\ rapidly from blood and liver
following the cessation of exposure, and that neither XQ@-?ZQ Methyl nor XDE-729 Acid would
be expected to accumulate in either liver or blood follewing exposures to XDE-729 Methyl.
Model-derived peak concentrations and 24-hr AUC@%f XDE-729 Methyl in liver and blood are
comparable between rats and humans at XDE-YZ%‘MethyI dietary exposure levels of 0.0001, 0.1
and 10 mg/kg/day. The peak concentrations froga simulated 28-day exposure to XDE-729
Methyl at 0.0001 mg/kg/day, a relevant exposn?e level based on residue data, resulted in
predicted levels of XDE-729 Methyl in humans that are 10000- to 15000-times lower than the
limits of quantitation; at 0.1 mg/kg/day, a%b%xposure level slightly higher than the proposed ADI,
predicted levels of XDE-729 Methyl in bumans that are 10- to 15-times lower than the limits of

quantitation (LOQs: in blood ~0.01 uqc)j§(DE-729 Methyl/g; in liver ~0.04 pug XDE-729
Methyl/qg). )
&
>
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QOQStudy I1A 5.5.4/07 XDE 729 Methyl: Mode of action and human
\Q(b relevance framework analysis for XDE-729-induced rodent liver
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1. Mode of action hypothesis

XDE-729 Methyl induces rodent liver effects via a proposed aryl hydrocarbon receptor-me(ﬁgted
mode-of-action (MoA) through the following key events (1) presystemic liver exposure Lg&DE-
729 Methyl, (2) aryl hydrocarbon receptor (AhR) activation with associated liver weightincrease
and hepatocyte hypertrophy, leading to (3) hepatocellular proliferation. These key evg&s have
been evaluated in a series of guideline toxicity and MoA studies aimed at characterg%g the MoA
for XDE-729 Methyl-mediated liver effects. This document represents the weight6f evidence
approach used to evaluate the data based upon the Bradford-Hill criteria foIIow&@ by subsequent
@

application in a Human Relevance Framework (HRF).

N

Following dietary administration to rodents, XDE-729 Methyl is rapidly W(()jrolysed to the
primary metabolite XDE-729 Acid. Although XDE-729 Methyl is an activator, XDE-729
Acid has been shown through both in vitro and in vivo assays not to induce AhR activation and
associated liver responses. Therefore, this MoA/HRF analysis is fogused on XDE-729 Methyl
induced AhR-mediated effects in the liver. Presystemic exposure §f the rodent liver to XDE-729
Methyl results in a dose responsive increase in Cyplal transcrig@levels as a sensitive biomarker
for AhR activation. In addition, corresponding increases in Ii\fé? weight and associated
hepatocellular hypertrophy were observed. Supporting eve@ for an AhR-mediated MoA for
hepatocellular effects include ligand binding to the recepgir, and a series of in vitro assays, which
have collectively indicated that XDE-729 Methyl is a wéak AhR agonist. Presystemic liver
exposure to XDE-729 Methyl, followed by activatio of rat AhR, leads to liver weight increases
with hepatocellular hypertrophy and increases in hegatocellular proliferation. Importantly, these
effects (i.e. measureable molecular and apical endzboints) occur at doses >50 mg/kg/day XDE-
729 Methyl with a clear threshold for liver effegts at NOAEL of 10 mg/kg/day. The data from
these evaluations provides a high level of co%ﬁdence that XDE-729 Methyl induces rodent liver
effects through an AhR-mediated MoA. OS
>N
%
2. Background on AhR Activation é@
Activation of the AhR signalling paﬁ‘%/vay and downstream hepatic effects have been extensively
characterised with prototypical ligands which have high receptor binding affinity and are
metabolically stable and persistént. For these prototypical AhR agonists, sustained, long-term
activation of the AhR is requized to elicit changes in hepatocellular proliferation that could result
in liver tumour formation.% alker, et al. 1998).

N

It is important to note tgétbhumans are typically exposed to an array of AhR ligands on a daily
basis, primarily throug?‘h the diet, and that these ligands are metabolically labile. Flavonoids
found in vegetabl%,@fruits, and teas, represent the largest group of naturally occurring dietary
AhR ligands, andcconcentrations in human blood, have been found to be in the low micromolar
range that likely;activate the AhR pathway (Denison and Nagy 2003 and references therein;
Jeuken, et aIQ?OOS). Other AhR ligands include the indoles (weak AhR ligands) found in
brussels sp‘ro&lts, broccoli, and cauliflower, which are converted in the digestive tract to more
potent AGR ligands; interestingly, tryptophan can also be converted to indoles in the mammalian
digestisz?tract (Denison and Nagy 2003). Importantly, these dietary AhR ligands do not result in
adverge hepatic responses probably because of their rapid metabolism and lack of sustained
acti&éltion of the AhR.

O

X

-Lomprehensive toxicokinetic analysis in the course of the studies evaluated in this MOA/HRF

.’Qﬁ\determined that XDE-729 Methyl is rapidly metabolised and excreted in the urine following

5
N
&
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dietary administration. Low levels of XDE-729 Methyl were present in the liver following Q@
dietary administration; however, after a four or 28 day recovery period there was no XDE-729."
Methyl present in the livers of rats. Therefore, based on the observed rapid metabolism and.weak
agonist activity on AhR, XDE-729-methyl may induce biological responses consistent Wj@?
naturally occurring dietary ligands as opposed to the prototypical AhR ligands. &
Q\
3. Human Relevance @bo

X
A physiologically-based pharmacokinetic (PBPK) model for XDE-729 Methyl éﬁ)osure
predicted similar levels of XDE-729 Methyl in the livers of humans and rats a:b%?\e overall
NOAEL from the toxicity studies of 10 mg/kg/day, and also at exposure Ie\é?s of 0.1 and 0.0001
mg/kg/day, exposure levels relevant to predicted human exposure and a proposed ADI
respectively. Although PBPK model outputs indicate that human liver weuld be exposed to
XDE-729 Methyl, at realistic predicted human exposure levels the concentrations are well below
those that would cause hepatic effects based on rodent toxicity studies. Furthermore, human AhR
binding affinity for AhR ligands is quantitatively lower (~10-fold)}than rodent AhR (Connor and
Aylward 2006). S

Q_.

Several in vitro studies for AhR receptor activation were algét\ i:ompleted as part of the assessment
of human relevance. A conclusion from the rodent MoA data and in vitro mechanistic studies is
that humans would be significantly less sensitive than ra?to XDE-729 Methyl based on the
following: 1) kinetic analysis of XDE-729 Methyl ingﬁated this molecule is rapidly hydrolyzed
to XDE-729 Acid by human liver S9 and does not bfoaccumulate in rat liver tissues, 2) in vitro
transactivation and binding assays with XDE-?29¢JVethyI indicated that this molecule was a
relatively weak ligand for rodent AhR and had a0 transactivation activity for human AhR, 3) at
concentrations of XDE-729 Methyl that eIici& substantial induction of Cyplal transcript levels
in the rat, primary human hepatocytes had minimal induction of CYP1A1 and CYP1A2. In
addition, a clear threshold for liver effectgexists for XDE-729 Methyl with comprehensive MoA
and mechanistic data indicating that mQI%cuIar and apical endpoints (Cyplal induction, liver
enlargement with associated hypertrqgﬁy, and hepatocellular proliferation) do not occur below
the dose level of 10 mg/kg/day XI:\)§2>729 Methyl.

&

4. Conclusions N
&>

The data from these evaluatigns provide a high level of confidence that XDE-729 Methyl induces
rodent liver effects throu@h an AhR-mediated MoA. Although XDE-729 Methyl was able to
activate the AhR, it is ag»?/eak agonist that is rapidly metabolised; therefore, XDE-729 Methyl
would not result in sustained activation of the AhR signalling pathway. In addition, all hepatic
molecular and apitz@)end points were reversible after short recovery periods. Analysis of toxicity,
toxicokinetic andbqnolecular end points following XDE-729 Methyl administration indicated a
clear threshold for liver effects. Also, in vitro transactivation studies and gene expression studies
in human Iiv%”*cells demonstrated minimal activation of the human AhR with exposure to XDE-
729 Methytlﬁ/vhich is coupled by the fact that in vitro hydrolysis studies using human and rat
liver S9 détermined that hydrolysis of XDE-729 Methyl is faster in the human compared to the
rat. Ev@?though the human relevance of an AhR-mediated MoA conservatively cannot be
excluded, a margin of exposure risk assessment utilizing the 10 mg/kg/day NOAEL from the 90-
dayssubchronic toxicity study in the rat to derive a chronic reference dose/acceptable daily intake

fD/ADI) of 0.1 mg/kg/day for XDE-729 Methyl would be protective of human health.
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X
UK RMS comments on mode of action and human relevance fram%w(%rk analysis

The UK RMS agrees that AhR MoA for the XDE-729 Methyl indu@ liver effects in rats has
been convincingly demonstrated, and that this MoA must be regarged as relevant to humans
although it is likely that humans will be less sensitive to AhR agonist activity. The UK RMS
agrees that the NOAEL for XDE-729 Methyl AhR-mediated Kiver toxicity in the rat for the oral
route is 10 mg/kg/day. S
(§
However, the UK RMS is not convinced of the Validity\e?one of the Applicant’s arguments in
support of the proposition that humans will be less senSitive to XDE-729 Methyl mediated AhR
agonist activity than rats. The Applicant proposes that proposes that the faster in vitro hydrolysis
rates observed for XDE-729 Methyl in presence uman liver S9 as compared to rats and mice
(Rick et al 2012; 11A 5.5.4/06) provides evidengé“that in vivo humans will have lower exposure
of the liver to XDE-729 Methyl. However, theesults of the in vitro hydrolysis investigations are
contradicted by the PBPK simulations which-predict comparable peak concentrations and 24-hr
AUCs of XDE-729 Methyl in liver and blood in rats and humans at XDE-729 Methyl dietary
exposure levels of 0.0001, 0.1 and 10 g/day. Nevertheless, the UK RMS agrees that there is
persuasive evidence that humans are é)'rkely to be less sensitive to XDE-729 Methyl mediated
AhR agonist activity, provided by the results of the in vitro transactivation studies and gene
expression studies, as discussed i(g\}Section B.6.5.3.2 below.
Q
Also, the UK RMS does not aé?ee that the NOAEL of 10 mg/kg/day for AhR-mediated liver
toxicity is the appropriate sga?ting point for deriving a dietary reference dose for human risk
assessment because a lo NOAEL of 5.78 mg/kg/day was identified for XDE-729 Methyl
mediated liver toxicityj(gthe rabbit in a developmental toxicity study (Ellis-Hutchings et al 2012,
11A 5.6.11/04), as disgtissed Sections B.6.5.3.2 and B.6.10.1 below
O
France (coRMS(gcomments on mode of action
%
O

Based on theq’§‘ell-free in vitro photoaffinity ligand competition-binding assay, with AhR sourced
from rat Ii\;ﬁ cytosol (Perdew 2012, 11A 5.5.4/04), XDE-729 Methyl seems to be only a weak
partial agénist of AhR in this species. This result does not match up with the very high level of
CYP1AT gene expression (23970-fold increase) observed in rat exposed to XDE-729 Methyl in
diet for 7 days (LeBaron et al 2012, 1A 5.5.4/01). In addition, induction of CYP1A1/CYP1A2
was§f\ound in human hepatocyte by XDE-729 Methyl in a in vitro assay (Laethem; Murphy 2012,
HA 5.5.4/05) while no AhR agonist activity was found in a human reporter cell line (LeBaron et

-aal 2012, 11A 5.5.4/01). France is of opinion that the MoA of XDE-729 Methyl is not clearly

A demonstrated as the partial AhR agonism cannot explain alone the strong CYP 1A1 gene

5
N
&
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expression increase observed in rat after XDE-Methyl exposure. Other mechanisms could be \Q@
involved such as stabilisation of CYP1A1 mRNA, activation of AhR via other signalising 6\\
pathways (Delescluse et al. 2000). X2

&
Reference Q:Q
Delescluse C, Lemaire G, de Sousa G, Rahmani R (2000) Is CYP1A1 induction always related to AHR3jgnaling
pathway? Toxicology 153:73-82. $

>
The Applicant has responded to the French comments by pointing out that, in 'ggbq)opinion, the
ligand binding and reporter cell line assays provided only preliminary data regatding the MoA
for XDE-729 Methyl mediated liver effects. They consider that the primary hépatocyte study
utilizing mouse, rat, and human primary hepatocytes to investigate species sensitivity in Cyplal
induction (Laethem; Murphy 2012, 1A 5.5.4/05) is the definitive study, providing the most direct
and relevant comparison. In this study, a concurrent positive control (S&ethylcholanthrene) was
run in each species of primary hepatocytes to determine dynamic range for Cyplal induction and
to provide a direct comparison of the magnitude of XDE-729 Met@? mediated Cyplal induction
relative to a prototypical AhR Activator. Differences in metaboglbf@apacity, nuclear receptor
activation, and magnitude of Cyp induction are a limitation foxdirect in vitro to in vivo
comparisons of AhR activation. Gene expression analyses inthe seven day MoA (LeBaron et al
2012, 11A 5.5.4/01), 28-day MoA (Boverhof et al 2012, 11A%.5.4/01) and 90-day studies
(Stebbins et al 2012, 1A 5.3.2/02) were performed foIIO\@%g constant, repeated dietary exposure
to XDE-729 methyl which resulted in induction of Iivp@(?netabolism as evidenced by detectable
amounts of XDE-729 methyl in the liver along with treatment-related increases in Cyplal
induction, increased liver weights, hepatocellular hyfgertrophy, and increased mitotic figures at
doses >52 mg/kg/day. F

S

The Applicant also believes that there is a re@c?gnised limitation in relation to in vitro ligand
binding assay and subsequent correlation ¥in vivo results. It is suggested that there are data to
indicating that competitive ligand bindi%@assays in which a higher affinity ligand, such as dioxin
(as was used in the XDE-729 competitive ligand binding assays, Perdew 2012, I1A 5.5.4/04) may
under estimate binding affinity of a weaker ligand since the higher affinity ligand could
preferentially and persistently bing-{Bohonowych, et al 2007). Furthermore, although high-
affinity AhR ligands strongly bipgd to the AhR and induce Cyplal, the correlation of binding
affinity for structurally diversedigands to in vivo Cyplal induction is not as well-characterized
(Denison and Nagy 2003). qu’

P

Overall, in the opinion Q’[@the Applicant, data from the MoA assessment strongly support that
XDE-729 methyl is q@%kly eliminated from tissues and does not bioaccumulate and that
observed liver effegts are reversible following withdrawal of exposure to XDE-729 methyl.
These results, taken together, with the in vitro binding data and gene expression analyses are
indicative of a R-mediated MoA mediated by a metabolically labile ligand. This is in
contrast to pratotypical AhR ligands which are metabolically stable, resistant to degradation,
have a high b?nding affinity for the AhR and elicit the full spectrum of AhR-mediated toxic

effects. &
L
«Q
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B.6.5.3 Summary of chronic toxicity and carcinogenicity studies g
>
&
0
Table B.6.5.3-1 Summary of chronic toxicity and carcinogenicity studies Q(g’
Q
Study NOAEL LOAEL Effects at LOAEL 3 Reference
& | (study ID)
Non-neoplastic M: | bodyweight, kidney: 1 organ weight, tubular bv
M&E: 100 M: 404mg/kg/day | degeneration & regeneration, necrosis of individu@l
mg/ké/day tubular epithelial cells, hyperplasia of pelvic 4
epithelium, hypertrophy of collecting duct epithelium,
increased number of mitotic figures in collgbting duct
epithelium, interstitial inflammation of medulla,
Rat 12 mo. vacuolization of collecting duct epithe&gn in papilla,
chronic/2 year 1 urine volume : o
carcinogenicity, F:407 mg/kg/day | F: kidney, 1 organ weight, tubula??generatlon &
oral die%ary y regeneration, necrosis of indivi tubular epithelial | [N
XDE-729 Acid cells, chronic progressive glongerulonephropathy I 2012
0-20-100-400- hyperplasia of pelvic epithe}\i’ﬁ‘n, hypertrophy of (091121)
625/750 collecting duct epithelium\f}ncreased number of
mg/kg/day target mitotic figures in collecgbg duct epithelium,
interstitial inﬂammati@-of medulla, and
vacuolization of coILQeting duct epithelium in papilla;
1 urine volume ;O
Neoplastic: O\(D
M: 625mg/kg/day | M&F: - No evidence-@bcarcinogenicity
F: 400 mg/kg/day ;\Q
Non-neoplastic: . M: Urinary bladder: inflammation, microscopic
Mouse, 18 mo. M: 50 mg/kg/day M: 251mg/kg/day | caicutid lumen
carcinogenicity, [F: kyfpertrophy of kidney intercalated cells present at
oral dietary F:1004mg/kg/da F:- Z%mg/kg//day and above, considered to be an
XDE-729 Acid : gikgiday ) T - ) ! .
0-50-250 _ddaptive non-adverse effect] (101021)
Neoplastic: ¥
750/1000 i K ) O\) . . L
mg/kg/day target M: 751mg/kg/day | M&F: - N No evidence of carcinogenicity
F:1004mg/kg/day >\(0
UK RMS: There is a high level ofigonfidence that XDE-729 Methyl induces liver effects in rat
through an AhR-mediated MoAg,Although human relevance of this MoA cannot be excluded,
humans are expected to be sighificantly less sensitive than rat to activation of AhR by XDE-729
Methyl and human exposurgof the liver to XDE-729 Methyl is likely to be lower relative to rats.
The Applicant argues th ADI for XDE-729 Methyl can justifiably be developed by the
Mode of action application of an uncertainty factor to the NOAEL of 10 mg/kg/day from the 90-day dietary rat
and human study for XDE-729 yl. g 2012
relevance analysis | France coRMS: While it is clearly demonstrated that XDE-729 Methyl causes liver toxicity, (120247)
hepatocellular p@feration and hepatic CYP1A gene expression, the MoA for the liver effects is
not clearly der@&strated. This is because partial AhR agonism alone cannot account for the
strong CYP LA gene expression increase observed in rats in response to XDE-729 Methyl.
Other mechahisms could be involved such as stabilisation of CYP1A1 mRNA, activation of
AhR vi;;(mher signalising pathways.
<

Q
2

B.6.5.3.1 C%r:eomogenicity and chronic toxicity conclusion
Q

A standar\éocarcinogenicity study in the rat and one in the mouse demonstrate that XDE-729 Acid
is not carcinogenic. As discussed in section B.6.5.3.2 below, these finding can be extrapolated to

o

9 Methyl. Toxicokinetic investigations demonstrated that post-hepatic systemic exposure
ing oral administration of XDE-729 Methyl is mainly to XDE-729 Acid, so it can be also

eSconcluded that XDE-729 Methyl will not be carcinogenic to organs other than the
-gastrointestinal tract (local effects) and liver. Concerning the liver, it can be concluded that XDE-
A5729 Methyl is not carcinogenic to this organ at oral dose levels of up 10 mg/kg/day, which is the

K
S
&
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NOAEL for for AhR-mediated liver toxicity in the rat (the potential carcinogenicity to the level- £
at dose levels above 10 mg/kg/day cannot be assessed). Concerning the gastrointestinal tract, 5\\
XDE-729 Methyl does not cause irritation in this organ system in 28 and 90 day dietary studies
in the rat, and it is not genotoxic, so there are no concerns for gastrointestinal carcinogenicty.

@
Regarding the long-term non-neoplastic toxicity, the kidneys are identified at the prir@%al target
for XDE-729 Acid in the rat, as is the case for short-term exposure (see section B.G@. Kidney
changes occur at exposure levels of 400 mg/kg/day and above. The kidney effectﬁéen at 12
months are chronic progressive glomerulonephropathy, hyperplasia of the pelvi¢&pithelium,
hypertrophy of collecting duct epithelium, increased number of mitotic figures;in the collecting
duct epithelium, chronic interstitial inflammation of the medulla, necrosis (g:%ollecting duct
epithelium and vacuolization of collecting duct epithelium in the papilla, .d@écompanied by
increase kidney weight. Additional pathology changes in the kidney ar observed at 24 months,
namely tubular degeneration with regeneration and necrosis of indivi@él tubular epithelial cells
and, in occasional males, the presence of calculi in the pelvis. At 243months there are also
changes in the urinary bladder, characterised by hyperplasia of the-transitional epithelium and
inflammation in the submucosa beneath the hyperplastic epithe&ﬁm and, in one animal, the
presence of microscopic calculi in the lumen. Secondary to th@'kidney toxicity, slight
hypertrophy and vacuolisation of the adrenal zona glomeru@Ea IS seen at 24 months. The kidney
toxicity is accompanied by reduced bodyweight gain frorgﬁoo mg/kg/day and increased urinary
volume and, at the highest dose level, increased blood ufea nitrogen and reduced survival. A
NOAEL of 102 mg/kg/day (target 100 mg/kg/day) isgéi\entified for the long-term toxicity of
XDE-729 Acid in the rat. @‘D

@
In mice the urinary bladder and kidneys are ideatified as the principal toxicity targets of XDE-
729 Acid, affecting only males. At 250 mg/kgfday and above inflammation of the urinary bladder
and microscopic calculi are present in the ary bladder lumen of males. At 750 mg/kg/day the
effects on the urinary bladder are additiogally characterised by hyperplasia, increased numbers of
mitotic figures, necrosis of individual (;§Hs and ulceration of the transitional epithelium; also,
kidney tubular degeneration with reggﬁeration and dilatation were present. The urinary bladder
and kidney toxicity is associated witf? increased mortality among males at 750 mg/kg/day.
Treatment-related hypertrophy ofgiﬁe intercalated cells of the kidney was present in males at 750
mg/kg/day and females at 250 afid 1000 mg/kg/day; this is interpreted as being an adaptive
response, possibly related to.maintaining acid-base homeostasis. NOAELSs of 50 mg/kg/day in
males and 1004 mg/kg/day {target 1000 mg/kg/day) in females are identified for the long-term
toxicity of XDE-729 Aciﬁ’&m the mouse.

AN
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B.6.5.3.2 Integrating the results of the MoA investigations with information from core aQéP

bridging toxicokinetic and toxicity studies. 5\\
0
Table B.6.5.3-2 Summary of mode of action studies Q(g’
]
Main endpoints Test substance, N
- . exposure Results Q Reference
investigated e
conditions b
Liver toxicity, hepatic 7 d oral dietary | bodyweight gain, food consumption, 1 liver welghté'()
gene expression and XDE-729 Methyl 0 microscopic liver changes (Zr
toxicokinetics 782 mg/kg/day 1 expression of Cyplal and Ugtla6 genes, cons@oﬁt with
Male F344 rats activation of AhR pathway
Extensively converted to XDE-729 Acid & &reted W 2012
mainly as either XDE-729 Acid or its O- d%nethyl 111088
conjugates (Q
XDE-729 Acid 0, 750 | No evidence of general or liver '[OXI
mg/kg/day Extent of formation of O-demeth &'onjugates for XDE-
729 Acid lower than for XDE- 7éMethyI
Liver toxicity, hepatic 7 d oral dietary Slight 1 liver weight, conmde@ an adaptive response, at
gene expression and XDE-729 Methyl 0 782 mg/kg/day
toxicokinetics 2612, 782 mg/kg/day | 1 expression of Cyplal@e consistent with activation of | 5010
CD1 mice AhR pathway 110177
Most of parent XD@QZQ Methyl rapidly converted to
XDE-729 Acid Q
S
Liver toxicity, hepatic 28 d oral dietary 1 liver weight @61 mg/kg/day; hepatocellular
gene expression, 4, 28 d recovery prollferatlon,\@easured by BrdU labelling, at 261
hepatocellular g’roups mg/kg/day@nd possibly at 52 mg/kg/day; microscopic
proliferation, liver ch s (hypertrophy) from 52 mg/kg/day; 1
toxicokinetics XDE-729 Methyl 0, 3, | expression of Cyplaland Cypla2 from 52 mg/kg/day &
Male F344 rats 10,52, 261 mg/kg/day | ygtrab at 261 mg/kg/day, consistent with activation of
pathway. Except for BrdU labelling, these changes
e shown in recovery groups to be reversible. § 2012
{DXDE-729 Methyl extensively converted to XDE-729 120037
(§ Acid. ~50% of administered dose excreted in the urine as
@ | XDE-729 Acid. A conjugate of O-demethyl XDE-729
Qyo) Methyl and conjugates of O-demethyl XDE-729 Acid
c\f confirmed as metabolites of XDE-729 Methyl. Parent or
Qq’ metabolites not detected in blood, liver or urine of
O recovery groups.
{
Luciferase reporter XDE-YZQ&:id No AhR agonist activity in mouse or human cell lines
assay fo_r AhR agonist XDE,@*Q Methy! Significant, dose-related AhR agonist activity in mouse
activity in mouse & techrical (97.2%), cell ling; activity not influenced by purity. Agonist activity
human reporter cell igh’purity (99.1%) &, | of +ve control (ITE) much higher. 2012
lines 53krapure (99.7%) No AhR agonist activity in human cell line.
AhR ligand <<S)XDE-729 Methyl XDE-729 Methyl is a weak AhR ligand NS000063
competition binding ultrapure (99.7%)
assay using AhR from:
SD rat liver cytos
In vitro assessn@?’t of XDE-729 Methyl Cyplal induced in rat, mouse and human hepatocytes; rat
Cyplal and la2 most sensitive, human least. 2012
induction i A man, Cypla2 induced in rat, mouse and human hepatocytes; rat
MOUsE epatocyte most sensitive, mouse least.
culture measuring ) N ) ] 2012
mRNATevels All species much more sensitive to induction by +ve SP0014001
control (3-MC)
IrfVitro assessment of XDE-729 Methyl Liver S9: rapid hydrolysis to XDE-729 Acid with the
hydrolysis rates in liver relative rates human >> rat > mouse. Hydrolysis saturable, 2012
\&‘9 S9, blood and synthetic i.e. following Michaelis-Menten kinetics. 110199
,& gastric fluid of mouse, Blood: hydrolysis to XDE-729 Acid follows 1% order
>
S
Q_
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rat and human kinetics, with the relative rates rat>mouse>>human. \Q\O.J
Gastric fluid: hydrolysis to the Acid follows 1% order (s)\\

kinetics, but very much slower than liver or blood; fastest

rate at pH of 1.2, representing human GIT (g)\@
PBPK simulations of Simulated XDE-729 Hydrolysis to XDE-729 Acid is most dependent on the Q
systemic exposure in Methyl exposure rates of metabolism in liver, accounting for ~60% of total &@
rats and humans hydrolysis in rat and >95% in human. Predicted >

concentrations XDE-729 Methyl in liver and blood §
comparable between rats and humans at XDE-729 Me
dietary exposure levels of 0.0001, 0.1 and 10 mg/kg/c@/.
Human liver/systemic exposure to XDE-729 Methyl4s
predicted to be negligible (i.e. considerably below tHe
LOQ) at 0.0001 and 0.1 mg/kg/day, exposure evels
relevant to predicted human exposure and a @‘posed
ADI, respectively o

5.)

N
<

The core registration toxicological studies were conducted with XD§)-729 Acid. Bridging studies
have been conducted with XDE-729 Methyl with the aim of demgpstrating toxicological
equivalence between XDE-729 Acid and XDE-729 Methyl. Th@%ridging studies included a
toxicokinetics study in rats, genotoxicity studies, acute toxicit@‘studies, a 28-day and 90 day
repeat exposure (oral dietary) studies in the rat, and a deve@mental toxicity study in both the rat
and rabbit. N
.\(oo
Toxicokinetic investigations in rats, mice and rabbitst'p%monstrated that post-hepatic systemic
exposure following oral administration of XDE-?2@,‘ZMethyI is mainly to XDE-729 Acid, and that
the systemic levels are quantitatively similar follawing oral administration of equivalent doses of
XDE-729 Methyl and XDE-729 Acid (i.e. XDE;:729 Methyl and XDE-729 Acid have
‘toxicokinetic equivalence’). XDE-729 I\/Ieth@ﬁ‘and XDE-729 Acid have also been shown to be
toxicologically equivalent for acute toxicit@nd genotoxicity endpoints, and both do not cause
specific developmental toxicity in rats anégtrabbits. However, on 28 and 90 day repeated oral
dietary administration in rats XDE-729¢®'IethyI and XDE-729 Acid have different main toxicity
target organs; for XDE-729 Methyl itzjg the liver (short-term NOAEL 10 mg/kg/day) and for
XDE-729 Acid it is the kidney (sh&é@term NOAEL 250 mg/kg/day in rat).
O
MOoA studies with XDE-729 Mg‘&?yl demonstrated that the liver effects were mediated through
activation of the aryl hydrocg@on receptor (AhR). The Applicant conducted additional MoA
studies to investigate the A@R-mediated MoA and hydrolysis of XDE-729 Methyl to XDE-729
Acid both in vivo and inoq;’tro studies across multiple species.
o
Integrating the resultsiof the MoA studies, the bridging studies and core registration studies, it
can be concluded tdz%’[:
,Q
1. Systemic (p\és?hepatic) exposure following dietary intake of XDE-729 Methyl is to XDE-
729 Acid Q(g

2
Additional toxicokinetic investigations consistently confirm the presence of negligible levels of
XDE-ZZ@ Methyl in blood or urine of rats, mice and rabbits in a wide range of studies at various
oral dose levels of XDE-729 Methyl, ranging from 10 to 782 mg/kg/day. These data demonstrate
thatpost-hepatic systemic exposure following the administration of XDE-729 Methyl is mainly
tg-ts hydrolysis product XDE-729 Acid. Evidence of systemic exposure to a direct metabolite of

*‘\@he parent, namely a glucuronide conjugate of O-demethyl XDE-729 Methyl, has been seen in

S some XDE-729 Methyl rat studies, but this conjugate is present in blood only at dose levels

;
S
&
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above the rat NOAEL of 10 mg/kg/day and no free O-demethyl XDE-729 Methyl has been g
detected in blood, liver or urine at any exposure level of XDE-729 Methyl, indicating low 6\\
toxicological concern for this direct metabolite, certainly at the rat NOAEL for liver toxicityof
10 mg/kg/day. Overall, in relation to potential effects in the organs other than the gastroi[ge tinal
tract (local effects) and liver, the toxicity studies on XDE-729 Acid in rats, mice and rapbits can
be regarded as predictive for XDE-729 Methyl for the oral route, especially at dose Ie@els of 10
mg/kg/day and below. X0
@
PBPK modelling predicted comparable peak concentrations and 24-hr AUCs of<XDE-729
Methyl in liver and blood between rats and humans at XDE-729 Methyl dietary exposure levels
of 0.0001, 0.1 and 10 mg/kg/day, providing evidence that in humans systemicexposure is also
mainly to the hydrolysis product. The PBPK modelling also predicted neglgible (i.e.
considerably below the LOQ) liver and post-hepatic systemic exposure o XDE-729 Methyl at a
human exposure levels of 0.0001 and 0.1 mg/kg/day, exposure levels#elevant to predicted
human exposure and a proposed ADI, respectively. {z’)x@
b\
2. Hepatic exposure to XDE-729 Methyl causes AhR-mediat@foliver toxicity and the 90-day
dietary rat study defined the NOAEL for these effects as lOQﬁ%‘g/kg/day in the rat
.Q
In a XDE-729 Methyl 90 day dietary study conducted at \\e levels 3, 10, 52, 261 and 500
mg/kg/day, a NOAEL of 10 mg/kg/day was identified. At dose levels of 52 mg/kg/day and
above, the induction of hepatic Cyplal gene express"o(ﬁ was notable and liver toxicity (increased
organ weight, hepatocyte vacuolation) was observed? The severity of the hepatic changes
correlated with the levels of XDE-729 Methyl detg%ted in the liver. Thyroid changes were
observed in the 90-day rat study, from 261 mglgalday, interpreted as being secondary to
increased glucuronidation in the liver because‘markedly increased hepatic Ugtla6 gene
expression was seen from 261 mg/kg/day. The induction of hepatic Cyplal and Ugtla6 gene
expression, which correlated with the obsgrved liver and thyroid changes, provides evidence of
activation of the AhR signalling pathw@. A 28-day dietary MoA study in rats showed that XDE-
729 Methyl induced liver toxicity, hqgﬁtocellular proliferation, and hepatic Cyplal gene
expression which are reversible af\tg?a short recovery period.
O
Comparison of the results of 7 Y dietary toxicity in rats and mice indicate that mice are less
sensitive than rats to XDE-7%$” ethyl induced liver toxicity and hepatic Cyplal gene
expression in relation to qsobort exposure period.
N
3. XDE-729 Methyl i&ﬁ(hbe AhR agonist and not an impurity, metabolite or XDE-729 acid
(2
AhR transactivatiqééssays demonstrate that XDE-729 Methyl is a weak AhR agonist in a mouse
reporter cell Iine(gnd essentially has no activity in a human reporter cell line. The agonist activity
of the XDE-729:Methyl samples is not quantitatively influenced by the level of purity, indicating
that it is unIi@ly to be an impurity that is responsible for the observed AhR agonist activity.
XDE-729 ,g%id has no AhR agonist activity in either the mouse or human reporter cell lines. A
cell-free jf¥ vitro photoaffinity ligand competition-binding assay, using AhR sourced from
Spragugsbawley male rat liver cytosol, demonstrates that XDE-729 Methyl is an AhR ligand in
this gp%cies.
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4. Rats are significantly more sensitive to AhR activation by XDE-729 Methyl than human\sé@
N
In vitro Cyplal and Cypla2 gene expression studies in primary cultures of freshly isolated.\@<>
human, mouse and rat hepatocytes provide evidence of rats being more sensitive to AhR &
activation by XDE-729 Methyl than humans. For expression of Cyp1al/CYP1Al by XRE-729
Methyl, the rat was the most sensitive and human being the least. For Cyp1a2/CYP1Q‘Z
expression, the rat was also the most sensitive, and the mouse being the least. For bgfh enzymes,
all tested species were much more sensitive to induction by the positive control, @/IC, than by
XDE-729 Methyl. &)‘0
@
As mentioned in point 3 above, AhR transactivation assays demonstrate thaé&DE-?ZQ
essentially has no AhR agonist activity in a human reporter cell line. This provides additional
evidence that humans may have relatively low sensitivity to AhR activg@%n by XDE-729 Methyl.

N
5. The NOAEL of 10 mg/kg/day established for AhR-mediated liver toxicity in the rat 90-day
dietary study with XDE-729 Methyl is applicable to the human pgalth risk assessment for
longer-term exposures Qg?\)
The 90 day XDE-729 Methyl dietary study identified a NO\@%L of 10 mg/kg/day for AhR-
mediated liver toxicity in the rat. A framework analysis sggws that it is appropriate to make a
conservative assumption that this MoA is relevant to hufmans. The 90 day NOAEL is considered
to also be applicable for XDE-729 Methyl exposure §Ionger duration because there was no
increase in severity of liver toxicity in the 90 day -729 Methyl dietary study in rats as
compared to the 28 day XDE-729 Methyl dietary@{tudy (both studies identified NOAELSs and
LOAELSs of 10 and ~50 mg/kg/day, respectivelgy. This NOAEL of 10 mg/kg/day for AhR-
mediated liver toxicity in rats is probably cora}éérvative in relation to humans because humans are
likely to be less sensitive than rats to AhR gBtlvation and to subsequent induction of
CYP1A1/CYP1A2 by XDE-729 Methylb.é‘

Human post-hepatic systemic expos%@ollowing XDE-729 Methyl intake by the oral route will
primarily be to the Acid, for which #fere is a full set of regulatory toxicity studies. Bridging
studies are available for XDE-72g\Nethyl which show that XDE-729 Methyl and XDE-729 Acid
are toxicologically equivalent i&%Qats at dose levels of up to 10 mg/kg/day based on the absence
of AhR-mediated effects in the'liver at this dose level and below in the XDE-729 Methyl studies,
although XDE-729 Methyl and XDE-729 Acid have different target organs and NOAELSs at
higher dose levels. Althog@% a NOAEL of 10 mg/kg/day has been identified for AhR-mediated
liver toxicity in the rat,,§>lower NOAEL of 5.78 mg/kg/day was identified for XDE-729 Methyl
mediated liver toxicityfin the rabbit in a developmental toxicity study (Ellis-Hutchings et al 2012,
1A 5.6.11/04). This-fower NOAEL will be used as the starting point for deriving a dietary
reference dose fq§t e human risk assessment.

%

o
Regarding th%\dog, the toxicokinetics of XDE-729 Methyl have not been investigated in this
species. Thg?efore, it must be assumed that the toxicokinetics of XDE-729 Methyl in the dog will
be similagto the rat (i.e. post hepatic systemic exposure in the dog following XDE-729 Methyl is
mainly\‘t8 its hydrolysis product XDE-729 Acid) for the XDE-729 Acid dog studies to be
regarded as predictive of the post-hepatic systemic toxicity of XDE-729 Methyl; in the opinion
of the RMS, this is a reasonable assumption especially for dose levels up to the rat NOAEL of 10
rgg(7kg/day. To consider the liver as the target organ of XDE-729 Methyl, it is likely that the dog

-awill be less sensitive than the rat to XDE-729 Methyl AhR-mediated liver toxicity, based on the
.’@following arguments provided by the Applicant:

5
N
&
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1. The peer-reviewed literature indicates that dogs would likely be less sensitive tha ’§t
to XDE-729 Methyl mediated liver effects. Existing literature for AhR activation,
focuses primarily on dioxin and receptor binding affinity in rat, mouse, and hyman.
The binding affinity of human AhR for AhR ligands (i.e. dioxin) is substangi\al y
lower with binding affinities that are < 1/10 AhR binding affinities in spe@'s such as
rat and mouse (Connor and Aylward, 2006). A previous study (Sandoz ngo\l., 1999)
investigated the binding affinity of beagle dog AhR for dioxin, a potent’AhR
activator, using liver S9. This paper utilized competitive binding with°TCDF as well
as charcoal stripping to determine that beagle dog AhR has relatively low binding
affinity for dioxin which is similar to that of human AhR. Previ@%ly conducted
ligand binding assays with XDE-729 Methyl in Sprague Dawlgy rat liver cytosol
indicate that although XDE-729 methyl binds to the ligand hinding pocket of rat AhR,
overall it has weak AhR binding potential (11A 5.5.4/04). Collectively, these data
indicates that dogs would likely be less sensitive than r XDE-729 methyl
mediated liver effects based on species differences in AhR binding affinities for AhR
ligands. S

Q_.

2. In further support of species differences in AhR&tivation, 28- and 90-day toxicity
studies were conducted in the rat and dog usi pIndole-3-Carbinol (13C), which forms
ICZ, a potent AhR activator, through acidic-éondensation in the digestive tract. Liver
was identified as a target organ in the rat i the 28- and 90-day studies and effects
included increased liver weights with acgompanying histopathological effects which
were indicative of hepatic enzyme induction. Kidney and Gl tract were identified as
target organs for the dog in studies gﬁhe same duration of exposure (NCI, DCPC,
1996) bQ

N
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<

For the dermal rofite of exposure to XDE-729 Methyl, systemic exposure is shown also to be
primarily to XDE-729 Acid following the single application of concentrations up to 7.5 g/L for
10 hours (IIIA‘*S.L 7.6.1/01; De Bie and Grossouw, 2011). Therefore, the results of the oral XDE-
729 Acid stdies can be extrapolated to the dermal route.

Q
L QL . L . .
No mfg‘?"matlon is available on the toxicokinetics for the inhalation route. However, human
exwre is likely to be to material with particle size greater that 10 um and so inhaled particles
e

wi cleared to the stomach rather than penetrating the deep lung. Thus, oral XDE-729 Acid
sttidies are relevant for the inhalation route of exposure.
&
G
S
Q_
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o
France (coRMS) comments on integrating the results of the MoA investigations with
information from core and bridging toxicokinetic and toxicity studies.
0
France agrees that it has been clearly demonstrated that XDE-729 Methyl causes liver tozg@o)lty,
hepatocellular proliferation and hepatic CYP1A gene expression. However, France is of¢opinion
that the MoA of XDE-729 Methyl has not been not clearly demonstrated because the yartial AhR
agonism cannot explain alone the strong CYP 1Al gene expression increase observ@ﬁl rat after
XDE-729 Methyl exposure. Nevertheless, a NOAEL can be established for the Iiggf effects and
the coORMS is agrees with the NOAEL of 5.78 mg/kg/day proposed by the UK RMS (based on
liver toxicity observed in the rabbit developmental toxicity study after XDE-72 Methyl
exposure). Also, France agrees that the bridging strategy based on the demgnstration of the

saturation of hydrolysis of hydrolysis of XDE-729 Methyl may be accepgﬁle.
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A two-generation reproductive toxicity (and probe study) on XDE-279 Acid has been condueted.
A rat developmental toxicity study (plus probe study) and a rabbit toxicity study (plus pr
study) have been conducted on both XDE-729 Acid and XDE-729-Methyl. All these stgdles used

dietary administration.

>

$
- - - Q)b
B.6.6.1 Multi-generation study in the rat N
$®
XDE-729 Acid O
I1A 5.6.1/01 A reproductive/developmental toxic@ probe study in
Crl:CD(SD) rats L
Reference
(2010) S
Date performed | September — November 2009 Q
Test facility
Report reference | Laboratory study 091061 0\)
Guideline(s) | None QZJ
Deviations from the guideline | N/A &~
GLP Yes 9
Test material | XDE-729 Acid, Lot #E291§05-01 TSNO030751-0005, 96.5% purity
Study acceptable : Yes . \@O
&
METHODS &
&Q’
(%) .
Crl:CD(SD) rats, about 8 weeks old at the start o treatment, were randomly assigned to the test
groups as shown in the table below. 6{9
BN
N
Table B.6.6.1-1: Study design L
[2)
S . Number of parental animals
Test group Target dose level of X&JZQ Acid (mg/kg/day)
R Males Females
)
1 c\)@ 0 12 12
2 1003 50 12 12
3 @Q 250 12 12
4 & 7500500° 12 12
5 S 1000° 12 12

®the target dose reduced to 500 g/day on study day 16 because of excessive toxicity
%he 1000 mg/kg/day group WA erminated on study day 8 because of bodyweight loss and reduced food consumption

(2
The test substance&@as administered by incorporation in the diet. The test and control diets were
prepared using Lab Diet Certified Rodent Diet #5002. The stability of the test substance in the

diet for the per'@ﬁ

of use was established prior to study commencement. The achieved

concentratior;bs\of XDE-729 Acid in analysed samples of test diet used on the study were within
9% of the rgO@ninal, demonstrating satisfactory preparation of the dietary formulations.

$

The pa@tal animals were exposed to the test substance for 4 weeks prior to pairing for mating,
through the mating period, gestation and until termination on study day 47 for parental males or

PNB14 for parental females.
O

o
.\oﬁ%r the parental animals, clinical signs of toxicity, bodyweights, and food consumption were
g&*\ recorded. Vaginal smears were examined daily during the mating period. Parameters assessed in

5
N
&
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the offspring during lactation were litter size, sex, presence of gross abnormalities, clinical signs®
and weekly bodyweights. All litters were standardised on PND 4 to contain, as near as possib&e\,4
males and 4 females by culling of excess pups. All surviving pups were killed on PND 14. P

@
A necropsy was conducted on all parental animals, during which macroscopic abnoerL&?es were
recorded. Uteri were stained with 10% sodium sulphide and examined for presence ot\l‘
implantation sites. Liver and kidney weight were recorded. Liver and kidneys fromg%ntrol and
high dose parents, and gross lesions from animals from all groups were subject to:ficroscopic
(light) examination. At termination the offspring were subjected only to a exter&%\ macroscopic
examination. @

N

Toxicokinetic investigations were conducted at part of this study. Blood sé?%ples were taken
from the jugular vein of 4 parental rats/sex/group for determination of pfasma XDE-729 Acid
levels. Samples were taken from males at ~09.00 h on study days 15 28 and from females at
~09.00 h on PND 4. Additionally, in the offspring, terminal blood samples were taken from the

left ventricle of the heart from one randomly selected culled pup/\s?x from the litters of the dams

sampled on PND 4. D
Q_.
RESULTS S
\
R
Parental generation Y
6\{\

Doses received by the parents were calculated in tegfns of mg XDE-729 Acid/kg body weight.
Mean values for the pre-mating period are showg@%low:
x

©)
Table B.6.6.1-2 Mean dose received (mglkgl@?)

- id P
Target dose level of XDE-729 ACId\Q 50 250 750/500
(mg/kg/day) )\(0
\
Males (§ 53.4 266 818/520
Females 6{) 53.9 269 754/535
>

\b
At 1000 mg/kg/day, a number ogé)nimals (4/12 males, 4/12 females) lost weight and had reduced
food consumption during the fipst week of the study. On study day 8 this group was removed
from the study, and is not di\@(zﬁssed hereafter in this summary.
S
Treatment-related effec\@t\)n clinical condition were observed in females at 750 mg/kg/day.
Decreased faecal output'was reported in 5/12 females, which resolved for all but one female
when the dietary cowqéntration was reduced to 500 mg/kg/day. The one female that continued to
be affected was k'kfl@d prematurely on study day 26 because of poor general condition.
>

Parental body{\@ights and food consumption are summarised in Tables B.6.6.1-3 and B.6.6.1-4.
The mean b@yweights of males and females at 750 mg/kg/day were lower than controls from
study days-15, mainly due to bodyweight losses in several individual animals, although the
group r@’*an changes did not achieve statistical significance. Bodyweights for this group were
similatto those of the other groups after the target dose level was reduced to 500 mg/kg/day.
Foo@%onsumption was reduced in this group for the period when the target dose level was 750

g/day, notably among females.
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Table B.6.6.1-3 Group mean parental bodyweights, selected data (g) \Q\%
Target dose level of XDE-729 Acid (mg/kg/day) 6\\
Day Males Females A'o)\@

0 50 250 750/500 0 50 250 077501500
Study day 1 261 259 261 261 192 193 1918 194
Study day 15 370 360 371 355 233 235 238" 221
Study day 29 425 413 422 416 247 248 @2 245
Study day 43 471 455 474 456 - - ﬂ? - -
Gestational day 0 - - - - 255 252 @ 244 248
Gestational day 7 - - - - 290 291.° 284 282
Gestational day 14 - - - - 325 §§§> 316 311
Gestational day 20 - - - - 396 ’\3498 391 377
Post natal day 1 - - - - 299 (\Q 294 294 288
Post natal day 14 - - - - 332 i 355 325 323

.§
(%)
Table B.6.6.1-4 Group mean parental food consumption, selegt%'d data (g/animal/day)
Target dose level of X .§f729 Acid (mg/kg/day)
Day Males . o_,o Females

0 50 250 759@0 0 50 250 750/500
Study days 1-4 25.9 24.9 24.6 @(é%.s 16.7 16.9 16.8 15.6
Study day 8-15 26.3 25.3 254 Q:\ 24.1 185 18.2 17.7 16.1
Study day 19-22 26.1 24.4 24.8 6;0 25.1 18.4 176 17.8 15.9
Study day 26-29 25.8 25.4 24.9\0 24.6 17.6 18.0 16.3 175
Gestational day 0-7 - - o‘\”\V - 221 225 223 222
Gestational day 7-14 - - 20(\ - 23.3 23.3 23.6 220
Gestational day 14-20 - - Qb - - 23.3 222 22.8 22.8
Post natal day 1-4 - - ol - - 317 33.0 29.1 28.6
Post natal day 11-14 - -\@0) - - 57.8 56.4 55.4 56.1

O

o

Mating performance and ferti(lz')L«tﬁNas not affected by XDE-729 Acid treatment.

o
There were no treatment rgﬁted kidney or liver weight changes, or macroscopic necropsy
findings. &
AN
o
The findings of the pitcroscopic examination, which identified the kidney as the target organ for
XDE-729 acid tredtment, are summarised in Table B.6.6.1-5. The kidney changes, observed only
in the 500/750 mg/kg/day group, consisted of (a) multifocal hypertrophy and hyperplasia of the
epithelial cell Jining of the kidney collecting ducts with accompanying nuclear karyomegally; (b)
necrosis of imdividual collecting duct epithelial cells; (c) increased mitotic figures (mitotic
alteration)avithin the collecting ducts; and (d) tubular dilatation. The lesions were more
proming\ among females.
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Table B.6.6.1-5 Selected microscopic pathology findings \Q\%
kN
Target dose level of XDE-729 Acid (mg/kg/day) 6\
Parameter Males Females o)\"o
0 50 250 500 0 50 25001 500
Number examined 12 12 12 12 12 12 J;!g“u 12
Kidneys t)OQ
Hypertrophy, epithelium, collecting duct, @
uni or bilateral, multifocal v slight 0 0 0 6 0 0 Q§ 0 9
moderate | 0 0 0 0 0 (o) 0 1
: S : Q
Hyperplasia, epithelium, collecting duct, Q
bilateral v slight or slight 0 0 0 3 0 (\C‘)\' 0 0 9
Mitotic alteration, increased, collecting <
duct, bilateral, multifocal sight | © 0 0 0 0&0(0 0 0 1
Necrosis, individual cell, epithelium, IS
collecting tubule, uni or bilateral, 0 0 0 2 ;\_\00 0 0 3
multifocal, v slight \(D
Dilatation, tubule, unilateral, focal or <l
multifocal, vslight | 2 1 2 ég)o’ 1 1 1 1
Dilatation, tubule bilateral, multifocal .
ilatation, tubule |aera,mU|oca_ 0 0 0 §O 0 0 0 5
slight N
. . N
Inflammation, subacute to chronic, 0 0 0 o_,o 2 0 0 0 2
unilateral, focal v slight Q\
Inflammation, subacute to chronic, >
unilateral, multifocal vslight | © 0 ®(§2 0 0 0 0 0
. . <
Inf_lammatlon, s_ubacute to chronic, _ 0 0 @ o0 0 0 0 0 3
unilateral, multifocal v slight \*9
Degeneration, tubule, focal or multifoc('?ll 12 &&9 10 9 6 4 10 4
v slight S
Degeneration, tubule, multifocal moderate 0 \l\o 0 0 0 0 0 0 1
. T . %
Hyperplasia, pelvic epithelium, uni or D
bilateral v slight or slight OQ)Q 0 0 2 0 0 0 4
Q
. O
F1 offspring &
o
Q

There were no treatment-relate@ clinical signs or malformations, or effects on litter size, pup

survival or bodyweights. qu’
R
Toxicokinetic mvestlggﬁ’o
>

A
Systemic exposures('gg’ XDE-729 Acid (as indicated by plasma concentrations) appeared to be

approximately do ‘élproportional (linear) at all dose levels for both male and female parents and
offspring (see Tables B.6.6.1-5 and B.6.6.1-6).
o

&




178
XDE 729 Methyl (Halauxifen-methyl) Volume 3, Annex B.6 00@
¥
Table B.6.6.1-6 Toxicokinetic investigation: mean XDE-729 Acid dose and plasma concentration for -9
male parents S\“\Q
)
Target dose level of XDE-729 Acid (mg/kg/day) @
Parameter <>
0 50 250 500
Actual dose of XDE-729 Acid at blood &
sampling on study day 15 (mg/kg/day) 0 49 266 Q\ 788
. . @)
XDE-729 Acid plasma concentration on >
day 15 (ug/e) NQ 4.73 26.35 s 90.25
Actual dose of XDE-729 Acid at blood D)
S
sampling on study day 28 (mg/kg/day) 0 50 264 @0) 483
XDE-729 Acid plasma concentration on ~Q
N 4.47 29.5 65.42
day 28 (ug/e) © B
NQ = not quantifiable &
&
Table B.6.6.1-7 Toxicokinetic investigation: mean XDE-729 Acid dose ang plasma concentration for
female parents and offspring ;Z?'\O
Ke
Target dose level of XDB-729 Acid (mg/kg/day)
Parameter =)
0 50 % 250 500
Actual parental dose of XDE-729 Acid Q&
on PND 4 (mg/kg/day) 0 B9 392 623
. . @
XDE-729 Acid plasma concentration on S
PND 4 (ug/g): mothers NQ 0@3 24 1098
XDE-729 Acid plasma concentration on N
PND 4 (ug/g): male pups NQ Q)"Db 165 415 754
. . <
XDE-729 Acid plasma concentration on @
PND 4 (ug/g): female pups NQ P 153 6.50 10.57
NQ = not quantifiable N
XS
N
CONCLUSION &
%)

In a preliminary study, dietary adminisﬁbation of XDE-729 Acid for about 7 — 9 weeks to the rat
at a target dose level of 500 mg/kg/dgy caused adverse effects in the kidney (hypertrophy,
hyperplasia, necrosis and/or mitoti¢-alteration of collecting duct epithelial cells, tubular
dilatation) in the parental generatjon. At 750 mg/kg/day, reductions in bodyweight gain and food
consumption were elicited. Ne®vidence of reproductive toxicity was observed. Toxicokinetic
investigations show that systemic exposures to XDE-729 Acid (as indicated by plasma
concentrations) are approgg'ﬁately dose-proportional (linear) at all dose levels for both male and
female parents and offspfing. The study NOAEL for general parental toxicity is about 266
mg/kg/day (target 250.fhg/kg/day). The study NOAEL for reproductive effects is 520 mg/kg/day

(target 500 mg/kg/{(/ , the highest dose level tested.
L N (2010)
O
Q%
2
N
«Q
X
&
S
O
S}
&
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Study

Reference
Date performed
Test facility

Report reference
Guideline(s)

Deviations from the guideline

GLP
Test material
Study acceptable

METHODS

Crl:CD(SD) rats, about 6 weeks old at the start of treatment, wer

179

groups as shown in the table below.

Table B.6.6.1-8: Study design

XN
Target dose level of A@mber of animals
Test group XDE-729 Acid -9
(mg/kg/day) Fo parental males | Fq paljeeihl females | F; parental males | F; parental females
1 0 27 & 2 27 27
2 20 27 G 7 27 27
3 100 27 & 2 27 27
4 450 27 Ko 27 27 27

o
N
The test substance was administered by i?\g?\fporation in the diet. The test and control diets were

prepared using Lab Diet Certified Rode
diet for the period of use was establis

iet #5002. The stability of the test substance in the
prior to study commencement. The achieved

concentrations of XDE-729 Acid in@alysed samples of test diet used on the study were within
13% of the nominal, demonstrating%atisfactory preparation of the dietary formulations.
>

Exposure commenced with the{lFQo generation and continued until study termination at the time of
weaning of the F, generationb‘?o animals were mated within each dose group after 10 weeks
exposure to produce the E.écﬁeneration. The parental F; animals were selected at weaning and
similarly mated after 10 Weeks post-weaning exposure to produce the F, generation. Non-

selected F; pups were
development event

led at weaning on PND 21. F, pups were killed at weaning on PND 21.
occurred.

For the Fy genet\&?on and parental F; animals, clinical signs of toxicity, bodyweights, and food

consumption

re recorded. Vaginal smears were examined daily for 3 weeks prior to mating

and during tgé mating period and on the day of sacrifice for assessment of the oestrous cycle

stage. A

count (

imp

ropsy was conducted on all Fo and F; parents. Sperm were sampled sperm motility,

icular and epididymal) and morphology assessments; counts and morphology

assessfents were conducted only in control and high dose animals. The number of uterine

tation sites were counted. The weights of major organs were recorded. Major organs,

irg:lﬁding reproductive organs, for control and high dose animals, together with gross lesions,
ney and aorta from the low and mid dose groups, were subjected to microscopic analysis. The

&{\\microscopic examination of the testes included a qualitative assessment of stages of

Volume 3, Annex B.6 00@
%bo
S
XDE-729 Acid ‘\‘\&
I1A 5.6.1/02 Two generation dietary reproductive toxicity study in @O
Crl:CD(SD) rats (b@\
(2011)0
March — November 2010 &
Laboratory study ID 091148 ,@b
OECD 416 (§
None 03
Yes K
XDE-729 Acid, Lot #£2837-52 TSN030751-0086, 95.3% purity
Yes &
9
N
Q@
P
%ﬁndomly assigned to the test
N
Q)Q
Q_.
S
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spematogenesis. A quantitative evaluation of the ovarian primordial follicles was conducted on;o@
H 3
15 F, parental females from the control and high dose groups. s
Parameters assessed in the offspring during lactation were litter size, sex, presence of gro
abnormalities, clinical signs and bodyweights. All litters were standardised on PND 4 tgzcontain,
as near as possible, 4 males and 4 females by culling of excess pups. The pups Killed gft*culling
were discarded. All litters were weaned on PND 21 and (when possible) and one pu\‘ﬁsexllitter
was randomly selected for a necropsy which included the measurement of organ weights and two

additional pups/sex/litter were randomly selected for gross necropsy only. Thz‘?ge at which

vaginal opening and preputial separation occurred was recorded for the retaipQ 1 pups.
x
RESULTS \QO
Ni
Fo and F, parental generations Q&
N
Mean actual dose levels, calculated in terms of mg XDE-729 Aqiﬂg body weight are shown in
Table B.6.6.1-9 below: S
Q_.
Table B.6.6.1-9 Mean dose received during premating perio\,g§(mg/kglday)
R N
e eaee | a [
Fo parental males 20.7 N 104 465
F, parental females 205 @ 103 465
F. parental males 203 101 459
F, parental females 19.@ 98 443
Sb

There were no treatment related deaths. §o

o
The only clinical signs considered to bé treatment related were seen only in two Fo females at
450 mg/kg/day during the gestation &fid lactation periods. One female had decreased faecal
production and another female and:generally poor clinical appearance.
>

Treatment-related adverse eff%&s on bodyweight and food consumption were limited to the
observation of bodyweight 63, of 23 and 14 g respectively, and food consumption reductions, to
24 and 46% of the control&alue, during the last week of gestation in the two F, females at 450
mg/kg/day which also ((abgﬂibited clinical signs.

A
As shown in Table &%.6.1-10, there were no treatment related effects on mating performance or
fertility of the Fo F1 generations. F; post-implantation loss was increased in the treated
groups, and greafér than the historical control range at 200 and 450 mg/kg/day; however, in the
absence of a Qleoar dose-response and the absence of confirmatory observations in the Fg
generation, iﬁ’the reproductive toxicity probe study (see 1A 5.6.1/01) and in the developmental
toxicity s&\éﬁies (see 11A 5.6.10/01-03), these differences were regarded as chance observations.

9\0
&
$
$
%b
N
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Table B.6.6.1-10 Fpand F; parental mating and fertility data Q\%
Target dose level of XDE-729 Acid (mg/kg/day) (S)\\
Parameter Fo parents F, parents A.o}@
0 20 100 450 0 20 100 7 450
No. of M/F paired for mating 27127 26/27 27127 27127 25/27 26/26 2626< | 27/27
Male mating index (%) 96.3 100 100 100 92.0 96.2 Qﬁ 100
Female mating index (%) 96.3 96.3 100 100 92.6 96.2 ,@.3 100
Male fertility index (%) 96.3 88.5 100 92.6 92.0 96.2 k(z§ 80.8 100
Female fertility index (%) 96.3 88.5 100 92.6 92.6 96.2 ) 80.8 100
Gestation index (%) 100 100 96.3 100 100 10{%,\) 100 100
Mean time to mating (days) 2.0 2.3 2.4 3.3 3.1 25 2.7 2.4
Mean gestation length (days) 21.8 21.3 215 21.6 216 | D216 21.7 21.7
Mean post implantation loss (%) 111 7.3 4.8 115 5.0 ,\o\ 10.4 14.4 13.4
Historical control range® 5.1-10.7 !(‘Z}\V 6.8-10.8
Mating index = % animals paired that mated S
Fertilit_y in.dex = % of animals pai(ed thgt sired a pregnancy or were pregnant. @Q\
Gestation index = % of females with evidence of pregnancy that delivered a litter Q~
'From 7 studies, conducted 2006-2010 §

N

There were no treatment related effects on oestrous cycli@@. There where no treatment-related
effects on sperm motility, counts and morphology in e'gﬁer the Fo or F; generation parental
males. F; ovarian primordial follicle count was not %ﬁécted.

&

<
Organ weight changes considered to be treatmentg'related were observed in F; females at the
highest dose level. As shown in Table B.6.6.1-&1, kidney weights were significantly increased.
This change is considered likely to be treatrqgﬁt related because it correlated with microscopic
pathology changes which are summarised\Q@Table B.6.6.1-12.

%

Table B.6.6.1-11 Selected group mean (%%an weights: F; generation parents

AQQ) Target dose level of XDE-729 Acid (mg/kg/day)
Parameter C\JEU Males (F;) Females (F,)
o’ 20 100 450 0 20 100 450
Final bodyweight (g) b(‘g‘%m 630 647 620 313 313 313 322
Kidney weight (g) o 4.100 4.242 4.363 4.324 2.236 2.319 2.336 2.469*
Kidney weight (% bodyweight) (;?O 0.680 0.678 0.675 0.700 0.714 0.744 0.748 0.767*

*significantly different from coq;@rol p<0.05
AN

(2
The key macroscoq% and microscopy pathology findings are presented in Tables B.6.6.1-12 (Fo
parents) and B.6£:1-13 (F; parents). Treatment-related macroscopic necropsy findings were
limited to the observation of aortic mineralization at 450 mg/kg/day in 2/27 Fo females and 5/27
F; females. T&atment-related microscopic changes were also seen only at 450 mg/kg/day, which
identified tlg% kidney a primary target organ in both sexes and generations. Additionally, in Fg
and F, f%gﬁ%\ales at 450 mg/kg/day, mineralisation of the aorta, confirming the macroscopic
findings; renal arteries and kidney tubular basal lamina, was observed in a small number of
anirlé%ss.
>

The adverse effects noted in the kidneys were characterised as (a) focal or multifocal, very slight
{\\‘fo moderate, unilateral or bilateral multifocal hypertrophy of the epithelial cells lining the

collecting ducts; (b) multifocal, very slight to moderate, unilateral or bilateral multifocal

K
S
&
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o
hyperplasia of the epithelial cells lining the collecting ducts; (c) multifocal, very slight to "L
moderate, unilateral or bilateral multifocal hyperplasia of the pelvic epithelium lining the papgﬁ‘a,
or (d) multifocal, very slight or slight, unilateral or bilateral increase in the number of mitotie
figures of the epithelial cells lining the collecting ducts. In addition, in Fo and F; females other
changes included: (a) multifocal or diffuse, very slight to severe mineralisation of the agrta with
or without accompanying inflammation, (b) multifocal, very slight mineralisation of t@‘e renal
arteries and (c) multifocal, very slight or slight mineralisation of the basal lamina ogi%nal
tubules. The pathogenesis of the kidney findings is unclear. The study report aut speculated
that the mineralisation within the aorta, renal arteries, and tubular basal lamina gguld be
suggestive of systemic disturbances in calcium, phosphorus, and other electrobytes, possibly
secondary to treatment-related renal effects and possible exacerbated by Iagg%?ion stress.

X
Table B.6.6.1-12 Selected macroscopic and microscopic pathology fin%io(@s: Fo generation

Target dose level of XDE:ng‘ACid (mg/kg/day)
Parameter Males Jf& Females
0 20 100 4509 0 20 100 450
Number examined 27 27 27 Q‘@ i 27 27 27 27
Macroscopic findings &
Aorta mineralisation | o [ o [ o F o | o | o | o | 2
Microscopic findin
Kidney b‘\Q
Hypertrophy, epithelium, collecting duct, Q)(b
uni or bilateral, focal or multifocal: 1 0 <0 9 0 0 0 13
v slight \QQ’
Hypertrophy, epithelium, collecting duct, >
uni or bilateral, multifocal: slight 0 bQ\ 0 1 0 0 0 3
moderate 0 §O 0 0 0 0 0 1
Hyperplasia, epithelium, collecting duct, 0 o 0 0 9 0 0 0 5
uni or bilateral, multifocal: v slight Qb
slight (0208 0 0 0 0 0 0 3
Hyperplasia, pelvic epithelium, uni or ©
bilateral, multifocal: slight :)\b(b 2 1 4 2 0 0 4
itotic fi i U
Ingrease_d mitotic flgyres, t.:ollectlng du_ct, Q 0 0 0 2 0 0 0 1
uni or bilateral, multifocal: \% sllg@
: - : O
Mlngrallsa.tlon, basal lamina, tubule, b 0 0 0 0 3 2 3 5
multifocal: ’v§hght
Mineralisation, artery: zﬁ?slight 0 0 0 0 0 0 1 2
N
Aorta A‘b
Mineralisation, aorta with orvithout
inflammation, media, m(g’}ocal:
Q v slight or slight 0 0 0 0 1 1 1 0
;\\Q} moderate 0 0 0 0 0 0 0 2
N
Qq?
(2]
N
9\0
x
2
$
OC)
%b
N
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Table B.6.6.1-13 Selected macroscopic and microscopic pathology findings: F; generation \Q@
k.
Target dose level of XDE-729 Acid (mg/kg/day) 6\
Parameter Males Females o)\"o
0 20 100 450 0 20 1000 450
Number examined 27 27 27 27 27 27 2 27
Macroscopic findings QQ
Aorta mineralisation ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 @O 0 5
Microscopic findings &Q§
Kidney Q)O)
Hypertrophy, epithelium, collecting duct, \\,Q
uni or bilateral, focal or multifocal: 1 0 1 7 0 <§) 0 0 19
v slight 0;0\
Hypertrophy, epithelium, collecting duct,
uni or bilateral, multifocal: slight 0 0 0 8 Q&Q 0 0 0
moderate | 0 0 0 150 0 0 0
4
H i itheli i g
yperpl_asm, eplthellum, collecting duc.t, 1 0 1 5 .9 0 0 0 8
un- or bilateral: v slight Q)Q
slight 0 0 & 0 0 0 0
moderate 0 0 i OQ'Z 0 0 0 0
N
Hyperplasia, pelvic epithelium, uni- or \b\
bilateral: vslight | 1 0 Lot 3 0 0 0
N
slight 1 2 v 10 1 1 2 6
Hyperplasia, pelvic epithelium, uni- or Q)b
bilateral, multifocal: moderate 0 0 Q 0 4 0 0 0 0
Increased mitotic figures, collecting duct, 0 0 ~QQ’ 0 6 0 0 0 0
unilateral or bilateral, multifocal: v slight 6\
: S : N
Mineralisation, basal lamina, tubule,
multifocal: v slight or slight 0 §Q) 0 0 0 0 0 5
Mineralisation, artery: v slight 0 55\ 0 0 0 0 0 0 4
Aorta Qb
Mineralisation, aorta with or without Q:b
inflammation, media, multifocal: ,00)
v slight or slight :)\b 0 1 0 0 1 0 0 3
; ieati ; ; (i
!\/Ilnerallsa_tlon, aor?a Wl_th or .WlthOUt 0 0 0 0 0 0 0 5
inflammation, media, diffuse: moderate 2
Mineralisation, aorta with or without b(b
. . . - . 0 0 0 0 0 0 0 3
inflammation, media, multifocal: gﬁ/ere
S
Qo
. S
F;and F; litter data @
Q

The key birth and {acc)tation period data are summarised in Table B.6.6.1-14. There were no
treatment-relateg§dverse effects on litter size, sex ratio, pup survival or pup bodyweights.

e
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Table B.6.6.1-14 Selected F;and F, birth and lactation data \Q\%
Target dose level of XDE-729 Acid (mg/kg/day) é\\
Parameter F, generation offspring F, generation offspring A'o)@
0 20 100 450 0 20 100 7 450
Number of litters 26 23 26 25 25 25 20 5 26
Sex ratio PND 1 (M:F) 52:48 51:49 55:45 51:49 53:47 48:52 47@ 51:49
Mean live litter size PND 0 11.9 14.7* 14.5* 12.9 142 12.8 \@.8 12.6
Survival index at birth (%) 99.4 99.4 99.7 97.0 100 97.0 §98.9 95.5
PND 4 survival index (%) 98.1 98.5 98.4 94.1 99.2 97.2 @CD 97.8 93.8
PND 21 survival index (%) 100 98.9 100 99.4 100 10[);Q 100 99.0
Male pup weight (mean, g) \(*)
-PND 1 7.5 6.9 7.1 7.1 6.8 0(07.0 7.1 6.9
-PND 7 16.8 15.6 16.0 16.0 15.7 <§ 15.8 16.8 15.9
-PND 21 55.9 535 54.5 54.0 54.7,;‘\O 53.0 55.7 55.0
Female pup weight (mean, g) . ;O\.U
-PND 1 71 65 6.7 66 | 85 6.8 6.7 6.6
-PND 7 16.3 15.0* 15.2 15.2 ﬁS.l 15.9 16.0 154
-PND 21 54.9 51.6 52.5 52.4 .\Cr\\ 52.6 53.1 53.5 52.9

X
*significantly different from control, p<0.05 O\(D
2)
N

There were no treatment-related macroscopic necropsy-findings or effects on organ weights in
the F; and F, weanlings. The age at which vaginal gpening and preputial separation occurred in
the retained F; offspring was not affected by XD@,—‘729 Acid treatment.

CONCLUSION <

Sb
Dietary administration of XDE-729 Acidgg?/er two generations caused general toxicity in the Fy
and F; parental generations at a target Q@se level of 450 mg/kg/day, the highest dose level tested,
observed principally as microscopic g%nges in the kidney (hypertrophy, hyperplasia and/or
mitotic alteration of collecting ductgpithelial cells, mineralisation of tubule basal lamina and
artery). No evidence of reproductive toxicity was observed. The study NOAEL for general
parental toxicity is about 98 mgfkg/day (target 100 mg/kg/day). The study NOAEL for

reproductive effects is 443 g/day (target 450 mg/kg/day), the highest dose level tested.
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B.6.6.2 Developmental toxicity in the rat (1A 5.6.10) §
&
: &
XDE-729 Acid &
Study | I1A 5.6.10/01 Dietary developmental toxicity study in Crl:CD(@%
rats <
Reference . | EG— (2010) $
Date performed = January — March 2010 >
Test facility
. | Q@
Report reference | Laboratory study ID 091138 Q)O)
Guideline(s) | OECD 414 ~’;Q
Deviations from the guideline ; None (Q
GLP ' Yes X
Test material | XDE-729 Acid, Lot #E2837-52 TSNO307%58006, 95.3% purity
Study acceptable @ Yes o
P
METHODS N
&

Timed-mated Crl:CD(SD) strain rats, 10 — 11 weeks old, WeréZlQ‘éndomly assigned to test groups

as shown in the table below. ) \OQ'
é‘o‘
Table B.6.6.2—1: Study design -9
L
Test group Dietary concentration oftXDE-729 Number of females
Acid (ppmy”
1 0 @ 26
2 5 0> 26
3 g(?oo 26
4 58000 26
J

N

The test substance was administered b)@?corporation in the diet from gestational days (GD) 6 -
20. The test and control diets were pr@ﬁared using Lab Diet Certified Rodent Diet #5002. The
stability of the test substance in the et for the period of use was established prior to study
commencement. The achieved copcentrations of XDE-729 Acid in analysed samples of test diet
used on the study were within ;b@/o of the nominal, demonstrating satisfactory preparation of the
dietary formulations. &

Q
Clinical signs, bodyweig@*oand food consumption were recorded. The females were killed on GD
21 and a necropsy Was{g‘Bnducted. Macroscopic abnormalities of maternal visceral organs were
recorded. Maternal liver, kidney and intact uterus weight were recorded. Corpora lutea were
counted and the thEi’ne contents were examined. The foetuses were weighed and subjected to an
external examinagron. About half of the foetuses were subjected to a detailed visceral
examination ang the remaining foetuses were double stained with Alcian Blue and Alizarin Red
S for skelet%@xamination.

<
RESULTS
«Q

X
Received doses were calculated in terms of mg XDE-729 Acid/kg body weight. Mean values are
shown below
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i N
Table B.6.6.2-2 Mean dose received (mg/kg/day) N
(o)
Dietary concentration of XDE- -9
729 Acid (ppm) 500 2000 8000 (Do)
Dams 34.1 140 526 (4,
e
S
. $
Maternal toxicity >
&
There were no treatment related deaths. 0&)‘2’

@
Adverse clinical reactions to treatment occurred at the highest dose level of@%oo ppm. Two
females were killed prematurely GD 18 and 17, respectively, following thé observation of
excessive body weight loss and reduced food consumption. Reduced fa(g}zal output was observed
in four females and two females had perinasal red soiling. $

N
Maternal bodyweight gain and food consumption was lower than\(ﬁ% controls at 8000 ppm, as
shown in Tables B.6.6.2-3 and B.6.6.2-4. Although the differené@s were not statistically

significant, this was considered to be a treatment related adveQ%_e effect.

- O
Table B.6.6.2—-3: Group mean maternal bodyweight gain: S\Q\uted intervals (g)
(@)

Dietary concentrqﬂ‘“eon of XDE-729 Acid (ppm)

Interval <
0 500mb 2000 8000
GD6-9 156 169 18.1 16.2
GD9-12 14.3 d%.2 14.1 115

xS
GD 12 - 15 24.2 {9 21.7 23.8 19.7
GD 15-18 33.7 Sb 33.2 325 34.9
GD 18-21 55.1 \‘\O 54.3 57.4 34.9
GD6-21 142.9 bo, 137.6 145.9 115.0
>
S
Table B.6.6.2—4: Group mean mat%@al food consumption maternal (g/animal/day)
Qv Dietary concentration of XDE-729 Acid (ppm)
Interval N
Ko 0 500 2000 8000
GD6-9 §V 22.7 22.6 234 224
GD9-12 (;\- 241 23.3 24.6 233
GD12-15 A&° 25.0 237 25.1 23.3
GD15-18 @ 26.5 25.7 26.3 24.9
GD 18 - ZIS) 26.5 26.0 21.7 218
2
®)

At necropsy,(ﬁ’tere were no treatment-related macroscopic observations in any females, included
to two killedRprematurely. Maternal bodyweight-related kidney weight was significantly
increasegf‘a‘t 8000 ppm only, as shown in Table B.6.6.2-5.

s$
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Table B.6.6.2-5: Group mean maternal organ weights: kidney \Q\%
kN
Dietary concentration of XDE-729 Acid (ppm) 6\
Parameter ")
0 500 2000 8Q\69
Final bodyweight (g) 453 446 457 75
Kidney weight (g) 1.95 1.93 2.02 \‘K,{Z)Z.Ol
Kidney weight (% bodyweight) 0.43 0.43 0.44 & o0.48*
*significantly different from control, p<0.05 \Q;O
&
Developmental toxicity S

Q

Q

The key pregnancy and foetal data are summarised in Table B.6.6.2-6. XD 5729 Acid had no
effect on the numbers of implantation sites and live foetuses, pre-and post<implantation loss or on
sex ratio. The incidence of malformations was low, and similar, in all groups and therefore not
influenced by XDE-729 Acid treatment. However, foetal weight was-slightly reduced at 8000
ppm. Although statistical significance was not achieved, the repor@\(lthors considered this to be a
treatment related effect because the values at 8000 ppm were lo er than the laboratory historical
control range. There was an increased incidence of delayed ossi#ication of centra of the thoracic
vertebrae at 8000 ppm, in comparison with both the concurrent control group and the laboratory
historical control range. The presence of slightly reduced tggtal weights and an increased
incidence of delayed ossification of the thoracic centra indicate a marginal retardation of
development at 8000 ppm, which can be considered likely to be a secondary non-specific
consequence of the slight maternal toxicity elicited i,g%is dose group.

&
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Table B.6.6.2—6: Key pregnancy and foetal data \Q\%
kN
Dietary concentration of XDE-729 Acid (ppm) 6\
Parameter -
0 500 2000 8080
Number pregnant females 26 26 26 n‘Q‘U24
Mean no. corpora lutea 145 13.7 13.7 \‘S\v 14.2
Mean no. implantation sites 14.1 135 13.3 § 14.0
Pre-implantation loss (%) 2.2 1.2 4.3 \gb 14
Post-implantation loss (%) 2.2 3.6 45 &(§ 6.2
Mean no. live foetuses/litter 13.8 13.0 12.7 @o) 131
Sex ratio, M:F 50:50 54:46 50:50° 46:54
Mean foetal weight (g) -all 5.8 5.8 \5§ 55
Historical control range 5}Q§° 599
- males 5.9 6.0 | o 61 | 5.7
Historical control ra;;’g%)s.s -6.1g
- females 5.6 | 5.6 el 5.8 | 5.4
Historical cor}g‘_@%ange 55-5.7g
Total no. of foetuses examined 359 338 Q\.ﬂ 330 314
No. of malformed foetuses (litters) 2(1) 229 1 3(3)
Type of malformations 1 with missing ribs 1 with hydr@e hrosis 1 with hydrocephaly 1 with ectopic
1 with sternoschisis 1 with §t£'@%schisis adre.nal
N 1 with convoluted
(bb ureter
,\(Z) 1 with missing ribs
Skeletal variants: &Q‘U
Delayed ossification of thoracic centra QD
No. of foetuses (%) 2/180 (1.1) § 1/167 (0.6) 2/164 (1.2) 7/157 (4.5)*
;QO Historical control range 0 - 3.1%
No. of litters (%) 126 (38) | 1/26 (3.8) | us@0 | 724292
m‘?? Historical control range 0 - 13.6%

*significantly different from control, p<0.05
Historical control data obtained from 6 or 7 r,

administration is not described).

CONCLUSION
<

>

Q‘b

(s
X
b(b

tudies conducted at the testing laboratory between 2005 and 2010 (method of

.O
Oral (dietary) administration of XDE-729 Acid to the rat during pregnancy caused slight
maternal toxicity only@*the highest dose level tested, 8000 ppm, observed as a reduction in
bodyweight gain and ¥ood consumption and increased kidney weight. There was evidence of a

very marginal dev

pmental delay at 8000 ppm, observed as a slight reduction in foetal weight

and a slight incregsSe in the incidence of delayed ossification of the thoracic centra. As the
developmental changes were very minor, and observed in association with evidence of maternal
toxicity, it caé\\be concluded that XDE-729 Acid is not a specific developmental toxin. A study

NOAEL o
develo ntal toxicity.
pggental toxicity

00 ppm (intake of about 140 mg/kg/day) is identified for both maternal and

I (2010)
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XDE-729 Methyl
Study | 1A 5.6.10/02 Dietary developmental toxicity probe study in
Crl:CD(SD) rats

Reference . |
I (2012)

Date performed May — June 2011 o
Test facility

. o
Report reference | Laboratory study ID 111070 Qé\\
Guideline(s) | None S
Deviations from the guideline | N/A QQ
GLP | Yes S
Test material | XDE-729 Methyl, Lot #E2837-51 TSNOSll]lCDOO4, 97.2% purity

Study acceptable | Yes Y
<
METHODS ;\\Q
G
&
X
Timed-mated Crl:CD(SD) strain rats, sexually mature WeighingéﬁO-ZSO g, were randomly
assigned to test groups as shown in the table below. Qg’
§¢
Table B.6.6.2—7: Study design C}‘D
) ) 2
Dietary concentration of | Target dgse level of XDE-
Test group XDE-729 Methyl (ppm) | 729 Methyl (mg/kgiday) Number of females
1 0 K 5
()
2 521 N a1 5
Qo
3 2083 bQ 162 5
$
4 4167 > 324 5
$
5 8333 b% 648 5
®group 5 was terminated on gd 9 becausé*of excessive toxicity, and no further observations were recorded
@

The test substance was administered by incorporation in the diet from gestational days (GD) 6 -
21. The test and control diets ng@ prepared using Lab Diet Certified Rodent Diet #5002. The
stability of the test substance iPthe diet for the period of use was established prior to study
commencement. The achievad concentrations of XDE-729 Methyl in analysed samples of test
diet used on the study We{@ﬂvithin 9.5% of the nominal, demonstrating satisfactory preparation
of the dietary formulatigﬁs.
o

The dose levels wer@%elected to evaluate toxicological bioequivalency in relation to the rat
developmental toxreity study for XDE-729 Acid (11A 5.6.10/01). Assuming an equivalency
factor of 95.93,.tfe chosen dietary concentrations correspond to XDE-729 Acid concentrations of
0, 500, 2000, 4800 and 8000 ppm, covering the range of concentrations used in the Acid
developmengal toxicity study. Taking account of the results of the 28-day XDE-729 Methyl study
in rats (I Ié%.B.l/OZ), these concentrations were expected to provide adequate data to establish a
maximu@ tolerated dose and to provide dose-response data for any toxicity observed.

X

Clir@Z’al signs, bodyweight and food consumption were recorded. The females were killed on GD
Zgﬁnd a necropsy was conducted. Macroscopic abnormalities of maternal visceral organs were
‘or)@:orded. Maternal liver and kidney weight were recorded. Corpora lutea were counted and the
N

N
0.
S
&
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uterine contents were examined. The foetuses were discarded without a detailed foetal g

examination being conducted. 5\\
-9

Toxicokinetic investigations were conducted as part of this study. Firstly, to determine diypnal
variations in systemic dose at steady state, a blood sample was collected from the jugular vein of
all dams (non-fasted) at 06.00 h, 09.00 h and 17.00 h on gd 20. Secondly, at the time Q‘,f"necropsy
(around 08.00 h on GD 21), a blood sample was taken from the jugular vein of all c@?hs, and
from the umbilical cord of all foetuses from their respective litters. The blood samfles were
analysed for concentration of XDE-729 Acid and XDE-729 Methyl. The blood {ﬁmples from

foetuses of the same litter were pooled for analysis. Q@
X
o

RESULTS &<

Ni

Received doses were calculated in terms of mg XDE-729 Methyl/kg any weight. Mean values

are shown below: ;D\\O
S
b\
Table B.6.6.2—8 Mean dose received (mg/kg/day) @o\?
- - &
Dietary concentration of XDE- I
729 Methyl (ppm) 521 2083 § 4167 8333
Dams 40.4 169 A‘Z‘)\‘ 303 490
{'\@
Maternal toxicity >
&®

.. < ..
There were no treatment related deaths or cllnlcglgzslgns of toxicity.

Group mean maternal bodyweights and foodgE?nsumption are shown in Tables B.6.6.2-9 and
B.6.6.2-10. Animals of the 8333 ppm grou@xhibited markedly reduced bodyweight gain and
food consumption at the start of the dosing period. This group was terminated on GD 9 with no
further observations being recorded. A@llG? ppm, maternal bodyweight gain was slightly
reduced, being about 10% lower thanZE’ontrols for the dosing period (GD 6-21). Also, food
consumption at 4167 ppm was sli reduced throughout the dosing period. There were no
effects on maternal bodyweigth ood consumption at 521 or 2083 ppm.

@
Table B.6.6.2-9 Group mean gﬁternal bodyweights and bodyweight gain: selected intervals (g)

. oQ Dietary concentration of XDE-729 Methyl (ppm)
Inte rval/parame%i*

D 0 521 2083 4167 8333
Bodyweight GD 6@&2’ 267 272 274 263 264
Bodyweight GD® 286 291 297 279 266
Bodyweight G 15 331 346 341 318
Bodyweigt'gGD 21 410 436 428 392
Gain GD;6-9 19.0 19.6 23.0 15.1 2.0
Gain 1@8 6-21 144 164 154 129

<
«Q
S
$
OC)
%b
&
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Table B.6.6.2-10 Group mean maternal food consumption (g/animal/day) \Q\%

Interval Dietary concentration of XDE-729 Methyl (ppm) é\\
(GD) 0 521 2083 4167 8333 0_}0)
6-9 23.3 22.7 24.9 20.2 15.6 Q‘)Q(D
9-12 25.6 26.1 26.5 21.7 - )

12-15 26.5 26.8 28.0 235 $

15-18 27.7 28.0 28.3 25.3 {\@b

18-20 25.3 26.3 27.3 22.8 - &

@
. - Q .
There were no treatment-related maternal macroscopic necropsy findings ogstiver and kidney
weight differences. ;03
&
Developmental toxicity $
N
. . . > . .
Pregnancy rate, number of corpora lutea and implantation sites a@ﬁ?pre- and post-implantation

loss were not affected by treatment. QgJO)

§o
O\(D
The toxicokinetic findings are summarised in Table B.{Q§6.2.11.

N

On GD 20, XDE-729 Methyl was present in materg&b samples at 06.00 h, but was decreased or
absent at the remaining sampling times of 09.00 and 17.00 h. On GD 21, sampling time ~08.00 h,
XDE-729 Methyl was not detected in any maternal blood samples. The presence of XDE-729
Methyl in blood samples taken on GD 20 Wagﬁ‘nconsistent with the absence of XDE-729 Methyl
on GD 21 in the current study, and with th%%ct that XDE-729 Methyl has not been routinely
detected in blood in other repeat dose XD£-729 Methyl rat studies, namely the 28-day and 90-
day repeat dose studies (I1A 5.3.1/02 aq@ I1A 5.3.2/02), the 28-day MoA study (I1A 5.5.4/03) and
the developmental toxicity study (IIAQ,@.6.1O/O3). XDE-729 Acid was present in maternal blood
samples at all time points, with higth%t levels being observed at 06.00 h though diurnal variation
was modest. Qq§)
Concentrations of XDE-729 §(cbid were very much higher than for XDE-729 Methyl, at about two
orders of magnitude highersor the time points at which XDE-729 Methyl was present. Systemic
exposure to both XDE-729 Methyl and XDE-729 Acid appeared to be approximately dose-
proportional (linear) at@‘?l exposure levels.

Toxicokinetics

(2

In the foetuses, XQE—?ZQ Methyl was not present in quantifiable amounts. In contrast, XDE-729
Acid was presentin the foetuses, and in quantities that were approximately dose-proportional
(linear). Foetal®lood concentrations of XDE-729 Acid were about 70% of maternal
concentratio(gé\.
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Table B.6.6.2-11: Group mean amount of XDE-729 Methyl and XDE-729 Acid in maternal and foetal»

blood on GD 20 and 21 N
Q
Dietary concentration of XDE-729 Methy! (ppm) -9
Parameter <
0 521 2083 He7
; ©
Calculated intake of XDE-729 Methyl Q
GD20-21 (mg/kg/day) 0 32 134 Q\ 24
Maternal blood conc. XDE-729 Methyl t,u
(ng/e) {,\@
GD 20, 06.00 h NQ 0.028 + 0.014 0.077 + O.O%‘D 0.157 + 0.034
GD 20, 09.00 h NQ NQ 0.057 + *OQQB 0.106 + 0.014
GD 20, 17.00 h NQ NQ N8~ 0.043 £ 0.026
GD 21 at necropsy, 08.00 h NQ NQ (}IQQ NQ
Maternal AUC,, for XDE-729 Methyl (ug i &0 )
h/ml) N
- O
Foetal blood conc. XDE-729 Methyl S
(ng/g) GD 21 at necropsy NQ NQ \;D NQ NQ
Maternal blood conc. XDE-729 Acid ®§
(ng/e) &
GD 20, 06.00 h NQ 2878 + O.QOQA' 8.988 +2.473 13.944 £ 0.994
GD 20, 09.00 h NQ 1.665 J_r\%?azo 5.507 + 1.572 7.692 +1.906
GD 20, 17.00 h NQ 1.442§0.710 4.823 +2.610 8.409 + 4.059
GD 21 at necropsy, 08.00 h NQ 1.735 + 0.895 4.069 +1.813 6.507 = 1.204
t':’/'rarfgma' AUCan for XDE-729 Acid (ug - @?321 +17.737 152.836 + 36.704 | 242.157 +51.225
I
Foetal blood conc. XDE-729 Acid (ug/g) ~Q
GD 21 at necropsy NQ O\' 0.972 +0.303 2.887 £1.517 5.0151 +1.433
NQ = not quantifiable - not possible to calculate \b
>
2
CONCLUSION >
&

Oral (dietary) administration of XDE£729 Methyl to the rat during pregnancy caused maternal
toxicity at 4167 and 8333 ppm, obsérved as a reduction in bodyweight gain and food
consumption. The effects at 833§z’ppm were severe, such that this group was terminated on GD 9,
with no further observations bgthg made. There was no evidence of developmental toxicity at
dietary concentrations of u 0 4167 ppm. Study NOAELSs of 2083 ppm (intake of about 169
mg/kg/day) for maternal tgxicity and 4167 ppm (intake of about 303 mg/kg/day) for
developmental toxicity\\g%re identified.

A
Toxicokinetic inve 'Q)ations demonstrate that maternal systemic exposure to the XDE-729 Acid
metabolite is ve%ﬁﬁ:h greater (~2 orders of magnitude) than to XDE-729 Methyl. Foetal
exposure to XDEZ729 Methyl is not quantifiable. Systemic exposure to the Acid metabolite in
mothers and feetuses is dose-proportional. In mothers acid exposure is highest at 06.00 h, though
diurnal variaffon was modest. Acid metabolite levels in the foetus are about 70% of those found

in the mo )
e
9\0

(2012)
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XDE-729 Methyl s:&
Study : 1A 5.6.10/03 Dietary developmental toxicity study in Crl:CD(SD)_ @O
rats (b@\
Reference |
B 2012) &
Date performed = July — August 2011 o
Test facility
. | @
Report reference | Laboratory study ID 111071 (§
Guideline(s) | None S
Deviations from the guideline | N/A QQ
GLP | Yes S
Test material | XDE-729 Methyl, Lot #E2837-51 TSNOSll]lCDOO4, 97.2% purity
Study acceptable | Yes Y
N
METHODS ™
o
S
X
Timed-mated Crl:CD(SD) strain rats, sexually mature WeighingéﬁO-ZSO g, were randomly
assigned to test groups as shown in the table below. Qg’
S
. H N
Table B.6.6.2-12: Study design \,‘b\
\J
Dietary concentration of | Target dosélevel of XDE-
Test group XDE-729 Methyl (ppm) 729 M>e\$yl (ma/kg/day) Number of mated females
1 0 > 0 24
Q)@)
2 521 \~'Q 41 24
3 2083 L 162 24
4 4167 o\b 324 24
2

The test substance was administered b)@morporation in the diet from gestational days (GD) 6 -
21. The test and control diets were pr‘gﬁared using Lab Diet Certified Rodent Diet #5002. The
stability of the test substance in the et for the period of use was established prior to study
commencement. The achieved cqg,\fentrations of XDE-729 Methyl in analysed samples of test
diet used on the study were wil;g% 8.5% of the nominal, demonstrating satisfactory preparation
of the dietary formulations. bf"&

Q
The dose levels were sele§?ed taking account of the results of a probe study (I1A 5.6.10/02) and
to permit an investigati@? of toxicological bioequivalency in relation to the rat developmental
toxicity study for XDE-729 Acid (1A 5.6.10/01). Assuming an equivalency factor of 95.93, the
chosen dietary cor@htrations correspond to XDE-729 Acid concentrations of 0, 500, 2000, 4000
ppm. The highes;zg:oncentration was expected to induce mild overt maternal toxicity and the
lower concentrations were expected to provide dose-response data for any adverse effects that
were induceg{;\\

Clinical sj‘@%ns, bodyweight and food consumption were recorded. The females were killed on GD
21 and.@%ecropsy was conducted. Macroscopic abnormalities of maternal visceral organs were
recorded. Maternal liver, kidney and intact uterus weight were recorded. Microscopic
examination of maternal liver samples was conducted for all dose groups. Corpora lutea were
cgunted and the uterine contents were examined. The foetuses were weighed and subjected to an

{\\Cexternal examination. About half of the foetuses were subjected to a detailed visceral
N

0.
N
&
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examination and the remaining foetuses were double stained with Alcian Blue and Alizarin ReQ\{O
S for skeletal examination. 5\\
0

A toxicokinetic investigation was conducted as part of this study. At the time of necropsyQ@bout
09.00 h, on GD 21), a blood sample was taken from the jugular vein of 4 mothers per dase group,
and from the umbilical cord of all foetuses from their respective litters, for analysis oiﬁ
concentration of XDE-729 Methyl and XDE-729 Acid. The blood samples from fogﬂses of the

same litter were pooled for analysis. é@
$®
RESULTS &
x
. . O .
Received doses were calculated in terms of mg XDE-729 Methyl/kg bod%%elght. Mean values
are shown below: N
Q@
Table B.6.6.2-13 Mean dose received (mg/kg/day) z§o
: : %S
Dietary concentration of XDE- ;9
729 Methy! (ppm) 521 2(,)‘8(71:‘5)\ 4167
Dams 41.1 9 323

L
&9
Maternal toxicity c}q’
9
.. & . .
There were no treatment related deaths or clinical 9%\3 of toxicity.
@
<
At 2083 and 4167 ppm, maternal bodyweight gaifvand food consumption were reduced during
the first few days of the treatment period (GD 6y9) only, as shown in Table B.6.6.2-14. For the
remainer of the study maternal bodyweights\gﬁd food consumption were unaffected by treatment.
N

Table B.6.6.2-14: Group mean maternal b&yweight gain and food consumption: selected

intervals S
(g\) Dietary concentration of XDE-729 Methy! (ppm)
Interval D
o’ | 521 2083 | 4167
Bodyweight gain (g) Q(D
GD 6-9 &;@19.7 20.7 17.7 15.1*
GD 9-12 o 219 221 221 22.9
GD6-21 IS 158 149 156
Food consumption (g[@?mal/day)
GD6-9 & 215 222 19.9% 19.7%
GD 9-12(5) 235 23.7 22.0 22.3
GDllS@ 26.1 26.6 26.3 28.0*
*signi&@‘ntly different from control, p<0.05
S

At necropsag?qt)here were no treatment-related macroscopic observations in any females. Maternal
absolute lver weight was significantly increased at 4197 ppm, and bodyweight-related liver
weightﬁas significantly increased at all treatment levels, as shown in Table B.6.6.2-15.
MicraScopic examination of maternal livers was conducted. As shown on Table B.6.6.2-16, a
dosg-related increased incidence of altered cytoplasmic homogeneity of centrilobular/midzonal
hepatocytes, graded ‘very slight” was seen at 2083 and 4197 ppm. The liver weight increases and
-gmicroscopic changes at 2083 and 4197 ppm were considered to be adverse effects of XDE-729
.’\Q Methyl treatment. The bodyweight-related increased liver weight at 521 ppm can be regarded as

K
S
&
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being an adaptive response to treatment because increase was modest (i.e. much less than 10% g@

control value) and correlating microscopic changes were absent. 5\\
0
Table B.6.6.2—15: Group mean maternal organ weights: liver Q(g’
Dietary concentration of XDE-729 Methyl (ppm) ~éz’
Parameter =
0 521 2083 & 4167
Final bodyweight (g) 408 414 402 > 412
Liver weight (g) 14.6 15.7 15.7 x(§“ 17.8*
Liver weight (% bodyweight) 3.57 3.78* 3.90* @ 4.32*
[% increase vs. control] [5.9%] [9.2%]:Q [21%)]
*significantly different from control, p<0.05 é)
&
Table B.6.6.2-16: Maternal microscopic pathology findings: liver N
O
Lo Dietary concentration of )@—729 Methyl (ppm)
Finding >
0 521 A 2083 4167
Number examined 24 24 o 24 24
Altered cytoplasmic homogeneity Q-
of centrilobular/midzonal 3 2 & 14 21
hepatocytes, very slight ,‘§
O
Developmental toxicity S
O
. 403
The key pregnancy and foetal data are summarised$n Table B.6.6.2-17.
(%]
~Q

XDE-729 Methyl had no effect on the numbersof implantation sites and live foetuses, pre-and
post-implantation loss or on sex ratio. The incidence of malformations was very low and not
influenced by XDE-729 Methyl treatment ¢The incidence of external, visceral and skeletal foetal
variations was similar in all groups. b®

3
However, mean male foetal weight was statistically significantly lower at 4167 ppm. According
to the Applicant, the statistically significant lower male foetal body weight should be deemed
spurious and unrelated to treatmg;ncf because: 1) the statistical significance was limited to only
males analysed alone, and 2) the foetal body weights (males, females, combined) in the 4167
ppm group were only 0.1g befow the recent historical control values with overlapping standard
deviations. However, The&\§\/ls considers that the significant lower male foetal body weight
should be conservatively¥egarded as a treatment-related adverse effect as the mean foetal weight
is outside the historicalontrol range and because foetal weights of females were also slightly
reduced (although s@?istical significance was not achieved when compared to concurrent
controls). &
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Table B.6.6.2-17: Key pregnancy and foetal data \Q\%
kN
Dietary concentration of XDE-729 Methyl (ppm) 6\
Parameter -
0 521 2083 4357
Number pregnant females 22 23 22 n‘Q“ﬁS
Mean no. corpora lutea 12.6 12.8 12.7 ~§J 131
Mean no. implantation sites 12.0 12.6 11.9 § 12.6
Pre-implantation loss (%) 3.9 1.4 6.4 \gb 4.0
Post-implantation loss (%) 41 6.7 5.3 (§ 4.7
Mean no. live foetuses/litter 115 11.7 11.3 0) 12.0
Sex ratio, M:F 48:52 51:49 48: EQQ 53:47
Mean foetal weight (g) -all 58+0.3 6.0+0.3 5, 9@:\5 9 57+57
Historical control values: 5.8 +0.3,5.9 £ 0.2, 5.8 !\_@3 5.8+0.3; range 5.8-59¢
- males 60+03 | 6.1+0.3 | 6ox02 | 5804
Historical control values: 6.0+ 0.4, 6.1 + 0.30{}%“.)9 +0.3,59+0.4; range59-6.1¢g
- females 57403 | 58+02  57:03 | 55:04
Historical control values: 5.6 + 0.3, 5.,2_@%.2, 57+0.3,5.6+0.3;range 5.6 -5.7g
Total no. of foetuses examined 254 270 Q"& 248 276
No. of malformed foetuses (litters) 2(2) 0 QO 1 0
Type of malformations 1 with dilated cerebral O\(D 1 with shortened ribs
ventricles -9
1 with missing &
thoracic centra & ) ‘Z)b
vertebrae, missing ribs ,\QJ

*significantly different from control, p<0.05
Historical control data obtained from 4 rat studies conducted aMR testing laboratory between 2009 and 2010 (method of
administration is not described). {9

Sb
Toxicokinetics L
)

O

Toxicokinetic analysis of maternal andsfoetal blood showed that XDE-729 Methyl was
not present at quantifiable concentrations at all dose levels. In contrast, XDE-729 Acid was
present in maternal and foetal blogg> in quantities that were approximately dose-proportional
(linear). Foetal blood concentra@hs of XDE-729 Acid were about 65% of maternal
concentrations. N4

b(b
Table B.6.6.2-17: Mean amQ@unt of XDE-729 Methyl and XDE-729 Acid in maternal and foetal blood
on GD 21 0

Q)&U Dietary concentration of XDE-729 Methyl (ppm)
Parameter
(/Q 0 521 2083 4167
Calculated intake of XDE-729 Methyl on
GD 21 (mg/kg/day) \% 0 355 135 272
Maternal blood cogeentration of XDE-
729 Methyl (ug/gg’ NQ NQ NQ NQ
Foetal plasmacc@ncentration of XDE-729
Methyl (n @3@ NQ NQ NQ NQ
Maternal*glood concentration of XDE-
729 Acid (ug/g) NQ 2.23 5.97 13.1
F(gg?‘s‘tlood concentration of XDE-729 NQ 141 475 713
Adidt (ng/g
O NQ = not quantifiable
N
N
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CONCLUSION \Q@
\\.
Oral (dietary) administration of XDE-729 Methyl to the rat during pregnancy caused materqa?
toxicity at 2083 and 4167 ppm, observed as a reduction in bodyweight gain and food &
consumption at the start of the dosing period, increased liver weight and altered cytoplasmic
homogeneity of centrilobular/midzonal hepatocytes. There was evidence of a very m'cg:’ginal
developmental toxicity at 4167 ppm, observed as a slight reduction in foetal weightb%\s the
observed developmental changes were very minor, and present in association withvidence of
maternal toxicity, it can be concluded that XDE-729 Methyl is not a specific devélopmental
toxin. Study NOAELs of 521 ppm (intake of about 41 mg/kg/day) for maternal toxicity and
2083 ppm (intake of about 159 mg/kg/day) for developmental toxicity are ige?\tified.
S

X
Toxicokinetic investigations demonstrate that there is negligible maternal’and foetal systemic
exposure to XDE-729 Methyl. Systemic exposure to the Acid metabalite occurs in both mothers

and foetuses, which is dose-proportional. Acid metabolite levels in %@e foetus are about 65% of
<

those found in the mother. S
)
Q®
I (2012)
S

NG
9
B.6.6.3 Developmental toxicity in the rabbit (I IA\&%.

11)

XDE-729@(Z(>:id
Study | 11A 5.6.11/01 Djetary developmental toxicity probe study in New

Zealand whitexabbits
Reference lllllqjﬁillllllllllllllllllll
(2011)

N
Date performed | April — May 2010
Test facility

Report reference ng ratory study 1D 091142

Guideline(s) ﬁne
Deviations from the guideline SN/A
GLRE Yes
Test mategial” | XDE-729 Acid, Lot #E2837-52 TSN030751-0006, 95.3% purity
Study acceptgble | Yes
S
METHODS g?
>
Timed-mated female &lew Zealand white rabbits, about 5 to 6 months old, were randomly
assigned to test groéﬁs as shown in the table below:
<
oy
Table B.6.6.3—1:Study design
A
Q’?} Test group Dietary concentration of XDE-729 Number of females
o Acid (ppm)
0

5000
10000
15000
23000

C

NN NN~

g~ W N -
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The test substance was administered by incorporation in the diet from gestational days (GD) 7 Q@
28. The test and control diets were prepared using Lab Diet 5325. The stability of the test 5\\
substance in the diet for the period of use was established prior to study commencement. The
achieved concentrations of XDE-729 Acid in analysed samples of test diet used on the st tzg/

were within ~5% of the nominal, demonstrating satisfactory preparation of the dietary &
formulations. N
o

Clinical signs, bodyweight and food consumption were recorded. The females w bkiIIed on GD
28 and a necropsy was conducted. Macroscopic abnormalities of maternal visc%ﬁ organs were
recorded. Maternal liver, kidney and intact uterus weight were recorded. Cor lutea were
counted and the uterine contents were examined. The foetuses were not sut@é%?ed to a detailed
examination, although any external malformations were recorded. (,OS

N
A toxicokinetic investigation was conducted as part of this study. At t{n§time of necropsy, a
blood sample was taken from the jugular vein of 4 mothers per dosg=group, and from the
umbilical cord of all foetuses from their respective litters, for anabysis of plasma concentration of
XDE-729 Acid. The blood samples from foetuses of the sameé_jgﬁr were pooled for analysis.

A further toxicokinetic investigation was conducted to pr0£@e a comparison of systemic
exposure following dietary and gavage administration. Fié@ additional non-mated female New
Zealand white rabbits were fed test diet containing 4000ppm XDE-729 Acid for 24 hours and
blood samples were taken via surgically implanted ( y*the animal breeding company) vascular
access ports at 0.25, 0.5, 1, 2, 3, 6, 12, 24, 48 and 72thours after the commencement of feeding
the test diets. Following the withdrawal of the tes@ﬁiet, the five females were fed control diet for
48 h and then each was administered a gavage g&e of 149-188 mg/kg XDE-729 Acid (matched
to the estimated dietary intake of XDE-729 A¢id 48 hours previously) and blood samples were
taken 0.08, 0.15, 0.25,0.5, 1, 2, 3, 6, 12, 2@8 and 72 hours after dosing. The blood samples
were analysed for plasma concentration of XDE-729 Acid.

3
S
RESULTS o0
S
(g
Received doses were calculated i,g\ferms of mg XDE-729 Acid/kg body weight. Mean values are
shown below: @Q
&

Table B.6.6.3-2: Mean doseo(e

(2]

eived (mg/kg/day)

Dietary concentration of @-729
Acid (ppm) % 5000 10000 15000 23000
Mothers. o 196 358 495 929
O
&
Maternal tOXICSI\ﬁ

o
There were né\ premature maternal deaths or treatment related clinical signs of toxicity. Maternal
bodyweight,sQand food consumption were not affected by XDE-729 Acid treatment. There were
no treatment-related maternal macroscopic necropsy observations or organ weight changes.
o
Devefopmental toxicity
o

O
Rfegnancy rate, number of corpora lutea and implantation sites and pre- and post-implantation

oss were not affected by treatment.
N

o.
S
&
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Toxicokinetics

concentrations were approximately dose proportional in both mothers and foetuses, and t

The results of the GD 28 maternal and foetal plasma XDE-729 Acid analyses showed that plasma
foetal concentrations were about 40% of the maternal concentrations (see Table B.6.6.§g%§
3

<
Table B.6.6.3-3: Mean amount of XDE-729 Acid in maternal and foetal plasma on GD %@

Dietary concentration of XDE-729 Acid (ppnﬁs"l
Parameter &
0 5000 10000 15000 & 23000
- ; (4]
Calculated intake of XDE-729 Acid
on GD 28 (mg/kg/day) 0 1 261 EL%ZQ 900
N
Maternal plasma concentration of
XDE-725 Acid (sg/e) NQ | 123+187 | 2344267 g\g? +0.95 | 575527
. N

Foetal plasma concentration of N

XDE-729 Acid (ug/e) NQ 0.34+£0.11 | 051 0.1‘8\\'*0.94 +0.30 | 252+ 2.18
NQ = not quantifiable <Y

2

The comparison of the toxicokinetic profile following gavageqﬂ%l> dietary administration,
demonstrated similar systemic exposure over a 24h period, gemeasured by AUC, between the
two methods of oral administration (AUCy.; was 151 and\1§1 ug h g for gavage vs. diet,
respectively) . However, dietary administration resulted{ﬁﬁ far more consistent exposure over a
24h period relative to gavage with only a 6-fold vs. 368-fold fluctuation between Cy,in and Cpax
by the diet vs. gavage, respectively. Furthermore, pla%ma XDE-729 Acid was detectable only up
to 12 h by gavage (elimination ty, for gavage rout \Was 1.08 h), but was present for up to 24 h by
dietary administration, driven by continued dietary test material intake over a 24 h period.
Considering that embryo/foetal development a€turs continuously during gestation, the dietary
route of oral administration is preferable to @age in developmental toxicity studies as it
produces a more stable and consistent systémic test material exposure, particularly for molecules
with short elimination half-lives like XEE-YZQ Acid.
>
CONCLUSION {bo";
\b
O
There is no evidence of maternadq‘?)r developmental toxicity following oral (dietary)
administration of XDE-729 to the rabbit during pregnancy at exposure levels of up to 23000
ppm (intake of about 929 g/day) in this probe study. A toxicokinetic investigation showed
that systemic bioavailabilify of XDE-729 Acid following dietary administration is approximately
dose-proportional in boig@the mothers and foetuses. In the foetus, plasma concentrations of XDE-
729 Acid are about 4%578 of maternal concentrations.
O
A comparison of the toxicokinetic profile in non-mated female rabbits following gavage and
dietary administ(ation showed the dietary method produces a more stable and consistent pattern
of maternal s(g\s?emic exposure to XDE-729 Acid.
Q

&
& I (2011)
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XDE-729 Acid ":&
Study | 1A 5.6.11/02 Dietary developmental toxicity study in New Zealan(.j@O
white rabbits (b@\
Reference |, (2011)
Date performed = July — August 2010 &
Test facility
Report reference . Laboratory study ID 091143 ,@b
Guideline(s) | OECD 414 <
Deviations from the guideline | None &)
GLP | Yes K
Test material | XDE-729 Acid, Lot #E2837-52 TSN030751-0006, 95.3% purity
Study acceptable | Yes \(\
Ni
METHODS N
-O
N
Timed-mated female New Zealand white rabbits, about 5 to 6 mog?ﬁs old, were randomly
assigned to test groups as shown in the table below: ®<$
Q_.
Table B.6.6.3—4: Study design OQ'
Dietary concentration of XDE<Z!
Test group y Acid (ppm) . 50\ Number of females

1 0 S 26

2 4000 O 26

3 10000 % 26

4 282928 26

%analytically determined concentration is cited; @ intended concentration was 24000 ppm

O

The test substance was administered by in \poration in the diet from gestational days (GD) 7 -
28. The test and control diets were prep%Fed using Lab Diet 5325. The stability of the test
substance in the diet for the period of yse was established prior to study commencement. The
achieved concentrations of XDE-7292Acid in analysed samples of test diet used on the study
were within 7.5% of the declared ofhcentrations, demonstrating satisfactory preparation of the
dietary formulations. Qfé’

O
Clinical signs, bodyweight andl food consumption were recorded. The females were killed on GD
28 and a necropsy was co@cted. Macroscopic abnormalities of maternal visceral organs were
recorded. Maternal Iivergb\('ldney and intact uterus weight were recorded. Corpora lutea were
counted and the uterin@contents were examined. The foetuses were weighed and subjected to an
external examinationAll foetuses were subjected to a detailed visceral examination. About half
of the foetuses wefé subjected to a craniofacial examination, involving serial sectioning of the
head. All foetu§g§were then eviscerated and stained with Alizarin Red S for skeletal

examination. , ©
L

o
A toxicoki Qtic investigation was conducted as part of this study. At the time of necropsy, a
blood s égolee was taken from the jugular vein of 4 mothers per dose group and from the
umbiljcal cord of all foetuses from their respective litters, for analysis of plasma concentration of
XD\g\\‘Z’/29 Acid. The blood samples from foetuses of the same litter were pooled for analysis.
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RESULTS s:@\

. . . . (o)
Received doses were calculated in terms of mg XDE-729 Acid/kg body weight. Mean values are
shown below: &

Q
<°
Table B.6.6.3—5 Mean dose received (mg/kg/day) Q\'
e
Dietary concentration of XDE-729 >
Acid (ppm) 4000 10000 28292(,\@
Mothers 170 434 1094”
iy <
Maternal toxicity >
(}Q

There were no treatment-related mortalities or clinical signs of toxicityHowever, one mother
from the low dose group was killed prematurely on GD 11 foIIowin%the observation bodyweight
loss, low food consumption decreased faecal production and diarrf@éa.
&
At the highest dose level, there was a slight reduction in bod i ht gain from GD 7-28 and
food consumption was slightly reduced from GD 10 to 28 in comparison with controls, although
the intergroup differences did not achieve statistical signifg@nce.

N

O
Table B.6.6.3—6: Group mean maternal bodyweight gaigfé’nd food consumption: selected intervals

Dietary concer)@ation of XDE-729 Acid (ppm)
Interval
0 | 4000 | 10000 | 28292

Bodyweight gain (g) ,;QV

GD 7-28 | +337 | < +349 | +319 | +291
Food consumption (g/animal/day) ,\S\’

GD 10-13 133 555’ 132 137 119

GD 13-16 124 (\b 126 131 101

GD 16-20 149 Q)(b 141 144 129

GD 20-24 14\4&703 138 138 126

GD 24-28 1@% 127 124 115

\(_D\{

The only noteworthy macrosgdpic maternal necropsy finding was a higher incidence of
paraovarian cysts in the mig-and high dose groups, as shown in Table B.6.6.3-7.
However, these observations were considered to be unrelated to XDE-729 Acid treatment as the
incidence was within @ laboratory historical control range. Furthermore, these paraovarian cysts
are small and clear, <r)é?5iding external to the ovary and oviduct, and do not involve any
parenchymal tissué;, which indicates that the cysts are very unlikely to have an adverse impact on
reproductive funetion.

S
Table B.6.6%q§: Incidence of paraovarian cysts in mothers

é@ o Dietary concentration of XDE-729 Acid (ppm)
Q Finding
«Q 0 4000 10000 28292
,Q\\lumber of dams 26 26 26 26
O}@ :r?;at‘)’i‘gtréfgl)cy“s (left, right 3 (11.5%) 4 (15.4%) 7 (26.9%) 9 (34.6%)
O
. o_,b Historical control range 0 — 42.3% (from 9 studies, conducted 2005 — 2009)
N
o.
S
&
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The key pregnancy and foetal data are summarised in Table B.6.6.3-9.

: : . . Q
XDE-729 Acid had no effect on the numbers of implantation sites and live foetuses, presand
post-implantation loss, sex ratio or foetal weights. The incidence of malformations Wgé‘relatively

low in all dose groups, and lowest in the high dose group, and therefore was not infgj%

nced by

XDE-729 Acid treatment. The incidence of visceral and skeletal variations was s'QsEiIar in all
groups, and comparable to historical control ranges.

Table B.6.6.3-9: Key pregnancy and foetal data

>
S
Q

<
S

O

Parameter

Dietary concentration of XDE-Yg%,\Acid (ppm)

diaphragmatic hernia

0 4000 &710000 28292
Number pregnant females 23 24 . § 24 24
G
Number pregnant females alive GD 28 23 23 \\‘0 24 24
Mean no. corpora lutea 9.0 9.1 0\? 9.2 9.0
Mean no. implantation sites 8.5 9.0 ng 8.4 8.4
Pre-implantation loss (%) 5.3 32 OQ 9.3 7.3
Post-implantation loss (%) 4.1 7%}2\\ 4.3 4.1
Mean no. live foetuses/litter 8.1 @8 8.0 8.0
Sex ratio, M:F 50:50 6@3:57 49:51 51:49
Mean foetal weight (g) -all 34.3 ®‘b 344 34.7 33.8
<
- males 351 35.0 35.0 34.8
(%]
- females 334 (\\\9 34.0 34.3 32.7
Total no. of foetuses examined (litters) 187 (23) ?\Q 187 (23) 193 (24) 193 (24)
No. of foetuses with rpalf_ormat_mns 2(2) 0\3 1 1 0
seen at external examination (litters) ;0(\
Type of external malformations 1 with O 1 with missing teeth, 1 with hypoplastic tail
meningoel halocele | hypoplastic nose, cleft
1 with lip, lip & micrognathia
ence| cele &
absm eyelid
U
No. of foetuses with malformations Q
seen at visceral examination (litters) §D 3(3) 6(6) 6(5) 2(2)
Type of visceral malformations Si 1 with persistent 1 with missing gall 3 with missing gall 1 with missing
N \OQ truncus arteriosis bladder bladder (from 2 litters) | inominate artery
;8' 2 with bifurcated renal | 1 with missing 1 with missing gall 1 with bifurcated
(EQ artery ventricular septum & bladder, dilated brain renal artery
AN persistent truncus ventricles &
QQ) arteriosis hydronephrosis
((/ 1 with retrooesophageal 1 with missing
‘§ subclavian artery inominate artery
6\ 1 with anencephaly 1 with misshapen
I heart, ventricular
q? ir\tlg:,t;] bifurcated renal septal defect, dilated
foQ pulmonary artery &

No. of foetu@ with malformations
seen at skE{etal examination (litters)

Type oggkeletal malformations

1

1 with fused thoracic

1

1 with fused frontal,

2(2)

1 with forked ribs &

1

1 with fused

centra and thoracic maxilla & nasal lumbar hemivertebrae thoracic centra &
> . |
bo hemivertebrae 1 with misaligned thhorz_imct X
. sacral centra & caudal emivertebrae
@ vertebrae
S
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Toxicokinetics \§
The GD 28 toxicokinetic investigation maternal and foetal plasma XDE-729 Acid analyses.\@O
demonstrated the presence of XDE-729 Acid in all treated females and litters, with the e>§§ption
of one litter at 4000 ppm and one litter at 26292 ppm. Systemic bioavailability of XDE-Z29 Acid
to mothers and foetuses appeared to be rather less than dose proportional (see Table %§6.3-8),
but the high variability between animals in each group precluded the conduct of a r%l‘PabIe
assessment of dose proportionality. The report authors speculate that the high int@@group
variability was due to the short plasma half-life in the rabbit (an elimination ty, fF gavage route
of 1.08 h was reported in the probe study 1A 5.6.11/01) and erratic feeding patterns in the

mothers at the end of pregnancy. Foetal plasma concentrations of XDE-729:Acid were on
average about 35% of maternal concentrations. (,OS

N
Table B.6.6.3-8: Mean amount of XDE-729 Acid in maternal and foetal ijsma on GD 28
(a)

Dietary concentration of%bE-?Zg Acid (ppm)
Parameter <
0 4000 R 10000 28292
Calculated intake of XDE-729 o7
Acid on GD 28 (my/kgiday) 0 161+ 50(\{2' 380 + 50 1029 + 215
Maternal plasma concentration of O
XDE-729 Acid (ug/g) NQ 3.84 ;\®6 4.58 +4.05 17.68+9.21
X N%)
Foetal plasma concentration of N
XDE-729 Acid (ng/e) NQ ;@L + 281 1.21+0.81 5.51 +6.69
NQ = not quantifiable Q)‘Z)V
Q)K
CONCLUSION N
o
<

Oral (dietary) administration of by XDE-729%Acid during pregnancy to the rabbit caused slight
maternal toxicity only at the highest dose Jevel tested, 28292 ppm, observed as a marginal
reduction in bodyweight gain and food eghsumption. There was no evidence of developmental
toxicity. Study NOAELs of 10000 ppni(intake of about 434 mg/kg/day) for maternal toxicity
and 28292 ppm (intake of about 10%§'mg/kg/day) for developmental toxicity are identified.

\b
A toxicokinetic investigation de@%)nstrated maternal and foetal systemic exposure to XDE-729
Acid in all treated groups. Fogg.al plasma concentrations of XDE-729 Acid are on average about

35% of maternal concentra%@ws.
Xe

N (2011)

XDE-729 Methyl
Study | 1A 5.6.11/03 Dietary developmental toxicity probe study in New
Q) Zealand white rabbits
& Reference |
Q I (2012)
Date performed | August 2011 — September 2011

Test facility . |
- ]

Report reference = Laboratory study ID 111045
Guideline(s) . None
Deviations from the guideline . N/A
GLP ' Yes
Test material | XDE-729 Methyl, Lot #E2837-51 TSN031117-0004, 97.2% purity
Study acceptable = Yes

S
(@)
S
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METHODS

il
Timed-mated female New Zealand white rabbits, about 5 to 7 months old and weighing ggzﬁo-
3700 g, were randomly assigned to test groups as shown in the table below: @

NS
. <
Table B.6.6.3-9: Study design bo
Test group Dietary concentration of Target dose level of N@%er of females
XDE-729 Methyl (ppm) XDE-729 Methyl (Z’
(mg/kg/day) O

1 0 0 N 5+5%

2% 521 21 & 5

3* 2083 85 & 5

4 4167 174 & 5

5 8333 341 ;\\o(\ 5

6 10417 426 (D 5

b\

7 15625 63%0 5

8 24500 AGD 5
* the groups marked with an asterisk were added to the study following @e\premature termination of groups 6, 7 & 8
because of the presence of excessive toxicity . 9

NG
The test substance was administered by incorporation ir{’?he diet from gestational days (GD) 7 -
28. The test and control diets were prepared using La@\%iet 5325. The stability of the test
substance in the diet for the period of use was establiShed prior to study commencement. The
achieved concentrations of XDE-729 Methyl in apalysed samples of test diet used on the study
were within ~75% of the nominal, demonstratipg satisfactory preparation of the dietary
formulations. S
N
The initial dose levels of 10417, 15625 aﬂﬁo 24500 ppm were selected in part to evaluate
toxicological bioequivalency in relatioqx% the rabbit developmental toxicity study for XDE-729
Acid (I1A 5.6.11/02). Assuming an egﬁvalency factor of 95.93, the chosen low and mid dose
dietary concentrations correspond 0XDE-729 Acid concentrations of 10000 and 15000 ppm and
the high dose concentration of 24500 ppm was aimed at producing the test guideline limit dose of
1000 mg/kg/day. @Q
D
Clinical signs, bodyweight-and food consumption were recorded. The females were killed on GD
28 and a necropsy was conducted. Macroscopic abnormalities of maternal visceral organs were
recorded. Maternal Iive},\%nd kidney weight were recorded. Corpora lutea were counted and the
uterine contents were@xamined. The foetuses were weighed, but were not subjected to a detailed
examination. &
o
A toxicokineticiinvestigation was conducted as part of this study. In order to determine diurnal
variations in éy\stemic dose at steady state, blood samples were collected from all mothers
(without f&gﬁng) at two time points on GD 27 (12.00 and 15.00 hours and at termination on GD
28 (07.0Q%). The blood samples were analysed for concentration of XDE-729 Methyl and XDE-
729 Aeld.
Q

R%ﬁi’ LTS
S

<\€Received doses were calculated in terms of mg XDE-729 Methyl/kg body weight. Mean values
S are shown below:

K
S
&
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Table B.6.6.3-10: Mean dose received (mg/kg/day) é\\
Dietary concentration of 0
XDE-729 Methyl (ppm) 521 2083 4167 8333 10417 15625 ggg&)
Mothers 215 83.3 157 244 371 426 &\Q)727
. &
Maternal toxicity >
2
There were no treatment related mortalities or clinical signs of toxicity. OK)Q’

Q

In the 8333, 10417, 15625 and 24500 ppm groups minimal bodyweight gai&zgr bodyweight
losses and decrease/absent food consumption occurred in most animals bgﬁveen GD 5and 15. As
the maximum tolerated dose had clearly been exceeded al animals in these groups were
terminated prematurely, on or prior to GD 15. No macroscopic abnqgnalities were observed at
necropsy. >

&
To consider the groups taken through to the scheduled termin?_@\h on GD 28, at 2083 and 4167
ppm treatment related reductions on bodyweight gain OcCurTe between GD 7 and 28, which

correlated with slight reductions in food consumption, as sql)@wn in Table 6.3.3-11.
N

O
Table B.6.6.3-11: Group mean maternal bodyweight gaih?énd food consumption: selected
intervals $&
O
Dietary conce@r%tion of XDE-729 Methyl (ppm)
Interval
0 | 400 | 10000 | 28292
Bodyweight gain (g) {9\
GD 7-28 | +367 | O a2 | +278 | +295
Food consumption (g/animal/day) ;QO
GD 7-8 150 de 150 145 150
GD 11-12 148 Q)Q? 150 148 147
GD 15-16 150, 150 131 123
GD 19-20 @ 150 149 143
GD 23-24 (DQSO 149 118 124
GD 27-28 ?\é\' 115 116 124 109

Q
.O
At necropsy no treatmengelated macroscopic abnormalities were observed on the 521, 2083 and
4167 ppm groups. How‘@?/er, absolute liver weight and bodyweight-related lever weight were
increased in a dose-refated manner in all XDE-729 Methyl treated groups, as shown in Table

B6.6.3-12. &
ol
Table B.6.6.3—1g: Group mean maternal organ weights: liver
A
QQ?Parameter Dietary concentration of XDE-729 Methyl (ppm)
& 0 521 2083 4167
Final bodyweight (g) 3763 3730 3616 3697
QDQ\Liver weight (g) 78.0 88.4 105.4 116.0
§ [% increase vs. control] [13.3] [35.1] [48.7]
t}oc" Liver weight (% bodyweight) 2.07 2.37 2.92 3.15
X2 [% increase vs. control] [14.5] [41.1] [52.2]
/QQ *significantly different from control, p<0.05
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O

N
S§
o

Pregnancy rate, number of corpora lutea and implantation sites and pre- and post-implantatien
loss were not affected by treatment. However, mean foetal weight was lower at 2083 and QﬁG?

ppm, as shown in Table B.6.6.3-13. @
S
<
Table B.6.6.3—-13: Group mean foetal weights (g): males and females combined bo
Dietary concentration of XDE-729 Methyl @?’n)
Parameter 3
0 521 2083 O 4167
Foetal weights (g) 355 36.2 3293 319
o &
Toxicokinetics o
N

Toxicokinetic analysis of maternal blood on GD 27 and GD 28 shov&éﬂ that XDE-729 Methyl
was not present at quantifiable concentrations at all dose levels. Inontrast, XDE-729 Acid was

present in maternal blood, and in quantities that were approxim

y dose-proportional (linear).

Acid concentrations were highest at 15.00 h, though diurnal vqﬁ’ation did not appear to be great.

o~
In the XDE-729 Acid rabbit developmental toxicity stud (§ﬁA 5.6.11/02) the mean maternal
plasma level of the Acid on GD 28 at the dietary dose I@él of 4167 ppm was 3.84 ug/g (see
Table B.6.6.3-8, approximately similar to the amount.@f the XDE-729 Acid found in mothers on
GD 28 at 4000 ppm (2.03 pg/g) in the current XDE-,§29 Methyl study. This suggests equivalence
in terms of maternal systemic exposure to XDE-728 Acid following dietary exposure to XDE-

729 Methyl and to XDE-729 Acid at dietary ex

Q&ure levels of about 4000 ppm. Because the

relationship between dietary exposure to both the Acid and Methyl forms and maternal systemic
roportional it can be anticipated that this

exposure XDE-729 Acid is consistently dos
equivalence applies to all the dietary exp

%@re concentrations used in the XDE-729 rabbit

developmental toxicity studies. >
&
Table B.6.6.3-14: Group mean amourtgm‘ XDE-729 Methyl and XDE-729 Acid in maternal blood on
GD 27 and 28 oy
($)
& Dietary concentration of XDE-729 Methyl (ppm)
Parameter "y
b(b 0 521 2083 4167
Calculated intake of XDE-729 Methylc
GD27-28 (mg/kg/day) B 0 16.2 721 122
Maternal blood conc. XDE-729 Methyl
(ng/e) &
GP 27,12.00 h NQ NQ NQ NQ
D 27, 15.00 h NQ NQ NQ NQ
é(b GD 28, 07.00 h NQ NQ NQ NQ
Maternal AUC4p, farXDE-729 Methyl (ug )
h/ml) P
Maternal bloog~¢énc. XDE-729 Acid
e &
é\. GD 27,12.00 h NQ 0.40 £0.15 0.99 £0.90 292 £1.67
é@ GD 27,15.00 h NQ 0.54 £0.19 1.70+1.38 342 +153
O(}} GD 28, 07.00 h NQ 0.29+£0.21 1.04 +£1.03 2.03+145
Mﬁﬁmal AUC,, for XDE-729 Acid (g - 9.81 +4.15 31.05 + 26.71 65.55 + 23.04

SN

O

= not quantifiable
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CONCLUSION &
X2
N
Oral (dietary) administration of XDE-729 Methyl to the rabbit during pregnancy caused [gﬁernal

toxicity at 521 ppm and above, observed as increased liver weight. At higher dose level
reductions in maternal bodyweight gain and food consumption are induced. There Wag“evidence
of developmental toxicity at 2038 and 4167 ppm, observed as decreased foetal weig;ﬁ. A study
NOAEL for maternal toxicity was not identified as adverse effects occurred at thedowest dose
level; therefore, a LOAEL of 521 ppm (intake of about 21.5 mg/kg/day) is idenﬁ’ﬂed. The study
NOAEL for developmental toxicity is 521 ppm (intake of about 21.5 mg/kg/plo@ .

X
Toxicokinetic investigations demonstrate that there is negligible maternak§stemic exposure to
XDE-729 Methyl. Maternal systemic exposure to Acid metabolite occ s? which is dose-
proportional and shows little diurnal variation. A comparison with rnal systemic exposure
to the Acid reported in the XDE-729 Acid rabbit developmental to>§8ty study (1A 5.6.11/02)
indicates equivalence in terms of maternal systemic exposure to tg‘e Acid following dietary
exposure to XDE-729-Methyl and to XDE-729-Acid in the rabg‘jb

* (2012)
o)

&

$
XDE-729 Methyl
I1A 5.6.11/04 Dietary developmental toxicity study in New Zealand
white rabbits g,

Study

Reference

I (2012) &
Date performed = October — @cemberZOll

Test facility

Report reference
Guideline(s)
Deviations from the guideline N:§he

GLP \&es

Test materialzy XDE-729 Methyl, Lot #E2837-51 TSN031117-0004, 97.2% purity
Study accepta@e Yes

METHODS §

Timed-mated female N@ﬂ/ Zealand white rabbits, about 5 to 6 months old, were randomly
assigned to test groups as shown in the table below:

Table B.6.6.3-15: (gfudy design

Target dose level of XDE-

Dietary concentration of
XDE-729 Methyl (ppm)

729 Methyl (mg/kg/day)

Number of females

(‘7@8 group
F

1
%
$ 2
N
O 3
N
S

0
122
391

1539

0
5
16
63

24
24
24
24

563 test substance was administered by incorporation in the diet from gestational days (GD) 7 -
. The test and control diets were prepared using Lab Diet 5325. The stability of the test
& substance in the diet for the period of use was established prior to study commencement. The

<)
S
&
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¥
achieved concentrations of XDE-729 Methyl in analysed samples of test diet used on the study. Q@
were within 4% of the nominal, demonstrating satisfactory preparation of the dietary 5\\

formulations.

@
The dose levels were selected taking account of the results of a probe study (I1A 5.6.11(\68) and
to permit an investigation of toxicological bioequivalency in relation to the rabbit deV@‘IopmentaI
toxicity study for XDE-729 Acid (1A 5.6.11/02). Assuming an equivalency factor gP95.93, the
chosen dietary concentrations correspond to XDE-729 Acid concentrations of 0, , 366, 1466
ppm. The highest concentration was expected to induce mild overt maternal toxi€ity and the
lower concentrations were expected to provide dose-response data for any a%@ se effects that

were induced. 3

<
x~

Clinical signs, bodyweight and food consumption were recorded. The fgmales were killed on GD
28 and a necropsy was conducted. Macroscopic abnormalities of maternal visceral organs were
recorded. Maternal liver, kidney and intact uterus weight were recogded. Corpora lutea were
counted and the uterine contents were examined. Liver samples were subjected to microscopic
examination. The foetuses were weighed and subjected to an e>@§rnal examination. All foetuses
were subjected to a detailed visceral examination. About haIf@T the foetuses were subjected to a
craniofacial examination, involving serial sectioning of the\\&ad. All foetuses were then
eviscerated and stained with Alizarin Red S for skeletal e&(amination.

-9

N
A toxicokinetic investigation was conducted as part fthis study. At the time of necropsy (GD
28) a blood sample was taken from the jugular vei 4 mothers per dose group and from the
umbilical cord of all foetuses from their respectiv@litters, for analysis of blood concentration of
XDE-729 Methyl and XDE-729 Acid. The blogébsamples from foetuses of the same litter were
pooled for analysis. <

Sb
RESULTS <
3
S
Received doses were calculated in te@ﬁs of mg XDE-729 Methyl/kg body weight. Mean values
are shown below: O
&

{
Table B.6.6.3—16 Mean dose re(‘;béiéled (mg/kg/day)
h.

Dietary concentration@@ XDE-729
Methyl (pgm) 122 391 1539
Mothigrs 5.78 185 716
A(g\}'
Maternal toxicity . @
&
There were no t{@tment-related mortalities or clinical signs of toxicity.
o
Maternal bog§\weights and food consumption were not affected by treatment.
2
There wg[% no treatment related macroscopic necropsy findings. However, absolute liver weight
and b eight-related liver weight were significantly increased in a dose-related manner at 391
andé% 9 ppm, as shown in Table B6.6.3-17.
>
¥
X2
N
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Table B.6.6.3—-17: Group mean maternal organ weights: liver Q\%
X
Dietary concentration of XDE-729 Methyl (ppm) (s)\
Parameter
0 122 391 1539
Final bodyweight (g) 3290 3240 3226 3269
Liver weight (g) 79.2 813 86.6% 2$100.4%
[% increase vs. control] [2.7] [9.3] $ [26.8]
Liver weight (% bodyweight) 24 25 2.7* |2 3.1*
[% increase vs. control] [4.2] [12.5] &(§~ [29.2]
*significantly different from control, p<0.05 )
*QQ)

Treatment-related microscopic changes were present in the liver (the onIyé?gan examined) at
391 and 1539 ppm, as shown in Table B.6.6.3-18. The most prominent @a\ding was a dose-
dependent increase in the incidence and severity of very slight or slightthypertrophy with altered
tinctorial properties (increased cytoplasmic eosinophilia) of peripor@‘\hepatocytes. Also, there
was a higher incidence of very slight increased numbers of mitotigfigures of hepatocytes and
slight altered cytoplasmic homogeneity of centrilobular/midzon
increased amounts of cytoplasmic glycogen). At 1539 ppm or@‘?there was an increased

incidence of slight panlobular vacuolization of hepatocytes,

change.

Table B.6.6.3—18: Maternal microscopic pathology find\@gs: liver
>

N
é‘v‘
@

%g‘hepatocytes (consistent with

Owhich was consistent with fatty

L D&éﬁry concentration of XDE-729 Methyl (ppm)
Finding N
0 ¢ 122 391 1539
Number examined g.\) 19 21 19
Altered cytoplasmic homogeneity: hepatocyte, <
centrilobular/midzonal -slight Sb 1 0 7 12
Hypertrophy, with altered tinctorial properties: é\”
hepatocyte, periportal -very slight @ 1 1 14 1
-ingff§ 1 0 0 18

Increased number of mitotic figures: o“)"
hepatocyte -very(\,ﬁ@ght 0 0 3 7
Vacuolization, consistent with fatty change<0
panlobular, 2ery slight 3

X -slight 1

N
O
S
Developmental toxicitys”
G

A\
The key pregnancy@% foetal weight findings are summarised in Table B.6.6.3-19. There was a

treatment-related

tistically significant reduction in mean foetal weight, by about 9% in

comparison with@ontrols, at the highest dose level only. XDE-729 Methyl had no effect on the
numbers of implantation sites and live foetuses, pre-implantation loss and sex ratio. Post-
|mplantat|orb%ss was statistically significantly increased at 391 and 1539 ppm; however, these

differenc

re considered to be due to chance for several reasons: a dose response relationship

was abs\eh ; post-implantation loss for the control group lower that recent historical control
valuesipost-implantation loss was not increased at higher dose levels in the probe study (1A
5.6.@%’/03); the post-implantation loss at 391 and 1539 ppm was mainly due to the presence of

Iigﬁs with single resorptions.
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Table B.6.6.3—19: Key pregnancy and foetal weight findings ;Q\(o
Dietary concentration of XDE-729 Methyl (ppm) 6\
Parameter -

0 122 391 1539

Number females on study 24 24 24 0‘6‘54

Number pregnant 21 19 21 \‘S\v 19

Mean no. corpora lutea 9.0 8.8 9.7 ;é 9.5

Mean no. implantation sites 8.7 8.4 8.8 \g}) 8.6

Pre-implantation loss (%) 4.4 4.8 9.3 A(Z? 8.7
_ , 12 25 6.3% o~ 5.1%

Post-implantation loss (%) —— ~O
Laboratory historical control range 1.8 — 4.7%, 8 stu%es conducted 2007-2011

Mean no. live foetuses/litter 8.6 8.2 ;§f§ 8.2
Sex ratio, M:F 45:55 53:47 !Q\?é:Sl 46:54
Mean foetal weight (g) -all 33.8 335 O(\ 329 30.7*
- males 33.7 337 G 333 315
- females 334 30 I 325 29.9%

*significantly different from control, p<0.05 QgJ\D

The key foetal examination data are summarised in Table

@.'6.3-20. The incidence of foetal

malformations was relatively low in all dose groups, anda@as not influenced by XDE-729 Methyl
treatment. The incidence of foetal visceral variations wa$ similar in all groups, with exception of
the presence of paraovarian cyst; however, the incideqce of this variation was within the
historical control range and was considered unrelat\eﬁ to treatment. The skeletal examination

revealed a treatment-related increased incidence

delayed ossification of the pubis at 1539 ppm

only, which correlated with the decreased foetalweights observed in this group. An increased
incidence of delayed ossification of the hyoi@i/as seen at 1539 ppm, but the incidence of this
variation was well within the historical contpol range and so a relationship with treatment is less
certain. The incidence of other skeletal vafiations in the treated groups was similar to concurrent

controls.
O
&
\q?
O
Qq?
2
&
9\0
&
S
S
%b
N
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Table B.6.6.3-19: Foetal examination data: summary of key findings \Q\%
kN
Dietary concentration of XDE-729 Methyl (ppm) 6\
Parameter -
0 122 391 1539
Total no. of foetuses examined (litters) 180 (21) 156 (19) 173 (21) }Qf; (19)
No. of foetuses with malformations ~§J
" 0 0 1 0
seen at external examination §
Type of external malformations 1 with anasarca O
No. of foetuses with malformations Nl
seen at visceral examination (litters) 1 3@ 0 0\;& 303
Type of visceral malformations 1 with missing 2 with missing gall QQ 1 with misshapen
subclavian artery, bladder (from 1 litter) o heat, persistent
persistent truncus 1 with abnormal course (9 truncus arteriosus and

arteriosus and X ventricular septal
- of pulmonary artery,
ventricular septal defect enIF;rged aor¥a andry @Q(O defect
ventricular septal defect 1 with persistent vena
$ cava
L
f& 1 with with missing
\@' gall bladder
No. of foetuses with malformations 1 22) Q,Q 0 1
seen at skeletal examination (litters) &
Type of skeletal malformations 1 with lumbar 1 with mis.align@Q 1 with missing
hemivertebra thoracic centrg‘b’%sed thoracic centra,
thoracic cen@ and missing thoracic
misshapen.ghoracic vertebrae and lumbar
centra . O hemivertebra
1 Wit}ﬁnsed thoracic rib
Selected visceral variations: Q:\@
No. [%] foetuses with paraovarian cyst 0 ;Q 0 0 3 [3.5%]
litt
(litters) é> €)
Laboratory hist@%al control range 0 - 4.3% of foetuses, 8 studies conducted 2007-2011
Selected skeletal variations: ;0(9
No. [%] foetuses with delayed 0 Qb 1 [0.6%] 6 [3.5%)] 11 [7.1%]*
ossification of pubis (litters) 0 (3) (8)
Laboga;é)ry historical control range 0.5 - 4.6% of foetuses, 8 studies conducted 2007-2011
No. [%] foetuses with delayed @U[SOJ%] 24 [30.4] 19 [22.1%)] 33 [42.9%]
ossification of hyoid (litters) Q(z) (11) (11) (12) (15)

;{Qaboratory historical control range 35.4 — 54.4% of foetuses, 8 studies conducted 2007-11

*significantly different from cont{r\@, p<0.05

P

Toxicokinetics \Q(b
A(b

Toxicokinetic analysi€ of maternal and foetal blood at termination (GD 28) showed that XDE-

729 Methyl was n

present at quantifiable concentrations at all dose levels. In contrast, XDE-

729 Acid was présent in maternal blood at all dose levels, in quantities that were approximately

dose-proportigfal (linear). The Acid metabolite was also detected in foetal blood, but only in the

391 and 15&g’mg/kg/day groups in quantities that were not dose-proportional.
2
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Table B.6.6.3—20: Mean amount of XDE-729 Methyl and XDE-729 Acid in maternal and foetal blood%
on GD 28 K»‘&
Q
Dietary concentration of XDE-729 Methyl (ppm) -9
Parameter %
0 122 391 15%9
; ©
Calculated intake of XDE-729 Methyl on Q
GD 28 (mg/kg/day) 0 5.63 16.5 Q\ 72.5
. (®)
Maternal blood concentration of XDE- D
729 Methyl (ug/g) NQ NQ NQ é\\@ NQ
Foetal plasma concentration of XDE-729 X
Methyl (ng/e) NQ NQ NQ O NQ
Maternal blood concentration of XDE- Q
.
729 Acid (ug/g) NQ 0.16 0'22\0 1.65
Foetal blood concentration of XDE-729 o
Acid (s NQ NQ &Q‘,’-io 0.06
NQ = not quantifiable <
L
>
CONCLUSION &
S

(%
Oral (dietary) administration of XDE-729 Methyl to the rabbifzﬁluring pregnancy caused maternal
toxicity at 391 and 1539 ppm, which was restricted to changes in liver. The organ weight was
increased and microscopic changes were observed, pring@ly an increase in the incidence of
slight hypertrophy with altered tinctorial properties of p&tiportal hepatocytes. There was evidence
of developmental toxicity at the highest dose level 0£.1539 ppm, observed as reduced foetal
weight and delayed ossification the pubis. Study N,\@ZAELS of 122 ppm (intake of about 5.78
mg/kg/day) for maternal toxicity and 391 ppm (i@ake of about 18.5 mg/kg/day) for
developmental toxicity are identified. é‘}

A toxicokinetic investigation demonstratesﬁbat there is negligible systemic maternal or foetal
exposure to XDE-729 Methyl. However, dnaternal systemic exposure to XDE-729 Acid occurs at
all exposure levels and is approximatel&@jose-proportional. Foetal exposure to XDE-729 Acid
also occurs, but can only be demonst@'?ed at 391 and 1239 ppm and dose-proportionality is not
observed. &

\b
&
— (2012)
0
Q
;\}O
5
N
@
Q@
Q‘(/
‘D
\é
Q%
2
&
9\0
X
>
S
O
S
9
N



213

XDE 729 Methyl (Halauxifen-methyl) Volume 3, Annex B.6
B.6.6.4 Summary of reproductive and developmental toxicity studies Q@
RS
&
Table B.6.6.4 Summary of reproductive and developmental toxicity studies o)\@
@
‘Reference
Study NOAEL LOAEL Effects at LOAEL ;g‘b(stu dy ID)
Reproductive/fertility S
M: 520 mg/kg/day M: - No adverse effects observed >
Rat reproductive | F: 535 mg/kg/day F: - .{\\'Q)
probe Adults: general tox &
dietary (Fo): M: 520 mg/kg/day | M&F: kidney: hypertrophy, hyp&;‘a’?ama 010
XDE-729 Acid M: 266 mg/kg/day F: 535 mg/kg/day | necrosis and/or mitotic alteratieh of (091061)
0-50-250-750/500 | F: 269 mg/kg/day collecting duct epithelial cellé\tubular
mg/kg/day target dilatation \
Offspring (Fy)
535 mg/kg/day - No adverse effects obst @ﬁ/ed
Reproductive/fertility \\‘6
M: 459 mg/kg/day M: - No adverse effec{Sobserved
Rat two- F: 443 mg/kg/day F: - S
ggneration Adults: general @Q
dietary ) toxicity (Fo, Fy): <& m
XDE-729 Acid M: 101 mg/kg/day M: 459 mg/kg/day | M&F: kidhey: hypertrophy, hyperplasia (0-911 18)
0-20-100-450 F: 98 mg/kg/day F: 443 mg/kg/day | and/or¥uitotic alteration of collecting duct
mg/kg/day target epithefial cells, mineralisation of tubule
bas@l lamina and artery
Offspring (Fy, F,) $
443 mg/kg/day - hﬁlo adverse effects observed
Rat developmental | Maternal: 2000 ppm 8000 ppm ’\“' | bodyweight gain; | food consumption; 1 .
dietary (140 mg/kg/day) (526 mg/kg/da)(b kidney weight E—
XDE-729 Acid Developmental: é) I
0-500-2000-8000 2000 ppm 8000 ppmp, Slight | foetal weight; slight 1 incidence 2010
opm (140 mg/kg/day) (526 mgé&/day) of retarded ossification (091138)
Rat developmental | Maternal: 2083 ppm 4167 @m | bodyweight gain; | food consumption
probe dietary (169 mg/kg/day) (S@ng/kg/day) ]
XDE-729 Methyl Developmental: 4167 -Q) No adverse effects observed B 2012
0-521-2083-4167- | ppm (303 my/kg/day) | (111070)
8333 ppm \gb
Rat developmental Maternal: 521 ppm q§) 2083 ppm | bodyweight gain; | food consumption; 1
dietary (41 mg/kg/day) ‘DQ (159 mg/kg/day) liver weight, altered cytoplasmic [
XDE-729 Methyl Q} homogeneity of hepatocytes T
0-521-2083-4167- | Developmental-'2083 | 4167 ppm Slight | foetal weight ,111071)
ppm ppm (159 mg/kg/day) | (323 mg/kg/day
Rabbit Maternal:Q%VOOO ppm | - No adverse effects observed
developmental (929 rl@kg/day) .
probe dietary eyefépmental: 23000 | - No adverse effects observed
XDE-729 Acid (929 mg/kg/day) 2011
0-5000-10000- o (091142)
15000-23000 ppm |0
Rabbit {\o Maternal: 10000 ppm | 28292 ppm (1094 | Slight | bodyweight gain; slight | food
developmentaIQ(b (434 mg/kg/day) mg/kg/day) consumption .
dietary Developmental: 28292 | - No adverse effects observed
XDE-729 ppm (1094 2011
0-4000-18600- mg/kg/day) (091143)
28292 ppin
Rabhif‘u Maternal: - 521 ppm (21.5 1 liver weight [
de\@%pmental mg/kg/day)
ﬁbe dietary Developmental: 521 | 2038 ppm (83.3 | foetal weight W 2012
E-729 Methyl ppm (21.5 mg/kg/day) | mg/kg/day) (111045)

N0-521-2083-4167-

8333-10417-15625-
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24500 ppm D
Rabbit Maternal: 122 ppm 391 ppm (18.5 Liver: 1 weight, slight hypertrophy and [ N
developmental (5.78 mg/kg/day) mg/kg/day) altered tinctorial properties of periportal *
dietary hepatocytes ! 20t
XDE-729 Methyl 0- | Developmental: 391 | 1539 ppm (71.6 | | foetal weight, delayed ossification of (1137)
122-391-1539 ppm | ppm (18.5 mg/kg/day) | mg/kg/day) pubis i@
&
>

The reproductive toxicity of XDE-279 Acid has been adequately investigated in a&%t two
generation study and in a rat developmental toxicity study and a rabbit developggqéntal toxicity
study. Also, the developmental toxicity of XDE-279 Methyl has been investigated in a rat and a

rabbit study. o

<
x~

The two generation study demonstrates that XDE-729 Acid does not h@% an adverse effect on
fertility or general reproductive performance and classification for this-endpoint is not warranted.
A NOAEL of 443 mg/kg/day, the highest dose level investigated, Lq}"rdentified for effects on
fertility and general reproductive performance. This conclusion can be extrapolated to XDE-729
Methyl (see section B.6.5.3.2 for discussion on bridging from@E-?ZQ Acid studies).

In the rat there is evidence that both XDE-729 Acid and X@E—729 Methyl can cause marginal
developmental effects, such as a slight ossification delayé? slightly reduced foetal weight, but
only in association with maternal toxicity. In the rabbi “XDE-729 Acid does not cause
developmental toxicity; however, XDE-729 Methyl calses developmental toxicity, manifested as
reduced foetal weight and a slight ossification delqy;(bat an exposure level that also causes slight
maternal liver toxicity. NOAELSs for developmenpfal toxicity of 159 mg/kg/day for XDE-729
Acid (based on the rat study) and 18.5 mg/kg/day for XDE-729 Methyl (based on the rabbit
study) are identified. As the only developm aﬁl changes observed for both XDE-729 Acid and
XDE-729 Methyl occurred in association with maternal toxicity, and were of the type that can be
assumed to secondary non-specific con eéﬁences of maternal toxicity, the criteria for
classification for developmental toxicity-are not met.
@
The reproductive studies provide q@itional information on the general toxicity and
toxicokinetics of XDE-729 AciolQ @nd XDE-729 Methyl.
4
Toxicokinetic investigations{ﬁ the rat and rabbit developmental toxicity studies demonstrate that
following XDE-729 Methyd-administration there is both maternal systemic and foetal exposure to
the Acid metabolite, but negligible maternal systemic and foetal exposure to the parent
compound. In the rabt@lt was shown that that maternal systemic exposure to XDE-729 Acid
shows dose-equival&ﬁce for dietary exposure to XDE-729 Methyl and to the Acid (not
investigated in the&at). In the rat, foetal plasma concentrations of XDE-729 Acid are about 70%
of maternal level$following XDE-729 Methyl dietary exposure (not possible to assess ratio in
rabbit because of the use of relatively low dietary exposure levels). In the rabbit, foetal plasma
concentratio(gé of XDE-729 Acid are about 40% of maternal levels following XDE-729 Acid
dietary exga ure (not determined in the rabbit).
Q

The t \%eneration study provides a NOAEL of 266 mg/kg/day for XDE-729 Acid short-term
repeated dose general toxicity and confirmes that the kidney is the main target organ for this
supstance. The rat developmental toxicity studies confirm that the liver is a main target organ for
XDE-729 Methyl. The liver was also identified as a target for XDE-729 Methy! in the rabbit.
/&\‘However, the rabbit is more sensitive to the toxicity of XDE-729 Methyl, since the maternal
.~ toxicity NOAEL is 5.78 mg/kg/day, compared with 41 mg/kg/day for the rat.

5
N
&
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B.6.7 Neurotoxicity studies (I1A 5.7) Q@
Q
&
0
; 2
XDE-729 Acid (o
Study | I1A 5.7.1/01 Acute neurotoxicity study in F334/DuCrl rats Q;Q
Reference | G— (2010) Q
Date performed = April 2010 §
Test facility | |
N
Report reference . Laboratory study ID 101016 Q&
Guideline(s) OECD 424 @03
Deviations from the guideline ; None ~’;Q
GLP | Yes Q)
Test material | XDE-729 Acid, Lot #E2837-52 TSNO30751;§&)6, 95.3% purity
Study acceptable | Yes @\)
S
METHODS N
(}@
F334/DuCrl strain rats, about 7 weeks old at dosing, were randQ@Iy assigned to the test groups as
shown in the table below. <&
o
O
Table B.6.7.1-1: Study design éb
. Q{O Number of animals
Test group Dose level of XDE-729 Acid (mg/k%)\
S Males Females
1 0 < 10 10
2 250 ~§Q® 10 10
3 750 e 10 10
4 2000 O 10 10

o

>
The animals received a single gavage d(}@? of XDE-729 Acid in aqueous 0.5% Methocel™ (day
of dosing = study day 1). Analysed sanﬁ;les of dosing formulations used on the study were within
3% of nominal, with low relative staridard deviations, demonstrating that the achieved
concentrations and homogeneity (\gtre satisfactory.

General clinical observations(g?ére recorded daily and detailed clinical observations were made
on days 2, 3 and 4. Bodywe{@wts were determined weekly. A functional observational battery
(home cage and open fieldSobservations, grip performance, landing foot splay, rectal
temperature) and motor\a%tivity measurements were conducted 4-5 days prior to dosing and on
days 1 (at about 5 hog@,@ after dosing) 8 and 15. The timing of the day 1 FOB assessments was
chosen after a pro%study suggested that there was no ‘time-0f-peak effect” for clinical changes.

N
On study day 18\’3” animals were killed. Five rats/sex/group were perfusion-fixed in situ. Major
organs were examined macroscopically at a necropsy. Various peripheral nerves, parts of the
brain and bra(?n-associated organs, parts of the spinal cord and muscles were dissected and stored
in glutaraﬁéhyde/formaldehyde fixative. Neurological tissues from only the control and high
dose g@ﬁp were subjected to microscopic examination. A gross necropsy was performed on the
remaiging animals.

N
I%&’SU LTS
X%
/\*\\There were no unscheduled mortalities or treatment related clinical observations.

O.
N
&
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\Q
Statistical analysis of the bodyweights, when males and females were combined, indicated a s~

slight treatment-related reduction in bodyweights at 750 and 2000 mg/kg/day (see Table B Qa? 1-

2). P
]
Table B.6.7.1-2 Group mean bodyweights (g) Q\‘S\
Dose level of XDE-729 Acid (mg/kg) nbm
Day Males Females 0§'v
0 250 750 2000 0 250 ﬁo 2000
Pre-dose 114 113 113 112 94 97 \~'Qw96 96
1 127 125 125 123 101 103 {\O 100 101
8 148 145 142 139 113 113 109 110
15 163 162 158? 156% 122 12§ 119% 1217

®Repeat measurements analysis revealed a significant p value for the comparison of time x @wrol vs. dose group, indicating
differences between control and treated animals (males + females) at one or more time |rJ\tErvaIs

&
There were no treatment-related effects on rectal temperature, i performance, landing foot
splay, or motor activity in males or females at any dose level tested. In the open field assessments
there was one possible treatment related change; the level gfactivity in males only on day 1 at
750 and 2000 mg/kg was reduced, as shown in Table B. %‘?’ 1-3. These activity observations were
statistically significantly different from the concurrent centrols and outside the historical control
ranges. However, these observations are considered tg Trepresent equivocal evidence of a
treatment-related effect because of the absence of Qrzﬂear dose-response relationship, the
magnitude of the change was slight, the more copgprehensive motor activity assessments did not
reveal differences and, finally, because there w@fe no corroborative changes in other open field

parameters or neuropathological observatlong,
o

Table B.6.7.1-3: Open field observationirgctivity levels in males on day 1

($ Dose level of XDE-729 Acid (mg/kg)
Observation QQ)" Males
C\)@ 0 250 750 2000
No. of males with minimal activitﬁ‘%nk 1 3 ™ ™
x(’&‘(b Historical control range: 0 — 3 males
No. of males with modere}teOQEfivity rank 9 | 7 | 3* | 3*
(‘z}\ Historical control range: 7 — 10 males

Historical control ra&%\ﬁased on 5 studies conducted by the testing laboratory from 2005

‘4 . .. . . .
There were no treatent related macroscopic necropsy findings. The microscopic examination of
the nervous systepa tissues of the animals from the high dose did not reveal any treatment related
changes. 6\’0

S
CONCLUﬁbN

Single g@\ige doses of XDE-729 Acid at 750 and 2000 mg/kg/day elicited slight general
systeg}‘tc toxicity, observed as a marginal reduction in bodyweight gain. There was equivocal
evidence of a treatment effect on neurological parameters, limited to a slight reduction in open
fi@ﬂ%ﬁﬁ activity on the day of dosing in males at 750 and 2000 mg/kg/day. XDE-729 Acid caused
microscopic neurological lesions and it can be concluded that there was no evidence of
specmc irreversible neurotoxicity. A study NOAEL of 250 mg/kg/day is identified, based on the
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o
observation of slight reduced bodyweights and equivocal evidence of reduced activity several Q@
hours after dosing. 5\\
R
I 20 10)
)
D)
- <
XDE-729 Acid O
Study 11A 5.7.4/01 90-day dietary neurotoxicity study in F334/DyCrl rats
Reference | | (2011) &
Date performed | July — October 2010 o'}
Test facility | |
I
Report reference | Laboratory study ID 101006 \Q
Guideline(s) | OECD 424 R
Deviations from the guideline | None &
GLP | Yes S
Test material XDE-729 Acid, Lot #E2837-52 TSN03@#51-0006, 95.3% purity
Study acceptable | Yes . \§
Q)q
METHODS &
S
. R .
F334/DuCrl strain rats, about 7 weeks old at the start of tééatment, were randomly assigned to the
test groups as shown in the table below. Q\‘O
N
Table B.6.7.2-1: Study design Q)‘Z)b
<
. o Number of animals
Test group Target dose level of XDE-729 Ac@ng/kg/day)
1\0 Males Females
1 0 Sb 10 10
2 50 O 10 10
<
3 25¢? 10 10
4 750 10 10

0

S

The test and control diets were prgﬁ%red using Lab Diet Certified Rodent Diet #5002. The

stability of the test substance in I:ﬁ’e diet for the period of use was established prior to study

commencement. The achievegi€oncentrations of XDE-729 Acid in analysed samples of test diet

used on the study were Witigﬁ 15% of the nominal, demonstrating satisfactory preparation of the

dietary formulations. %\0

N

General clinical obser\a@tions were made twice daily and more detailed clinical examinations

were conducted w ek?y. Bodyweights and food consumption were determined weekly. A

functional observational battery (home cage and open field observations, grip performance,

landing foot splay, rectal temperature) and motor activity measurements were conducted before

treatment conztﬁenced and during weeks 2, 4, 8 and 13. Ophthalmoscopy examinations were

conducted (BQ'?ore treatment and during week 12.

After 18537\/eeks exposure all animals were killed and subjected to a necropsy during which

macroscopic abnormalities of major organs were recorded. Five rats/sex/group were perfusion-

fixed'in situ. Fixed brain weight was recorded. Various peripheral nerves, parts of the brain and

bréin-associated organs, parts of the spinal cord and muscles were dissected, processed;
_dnicroscopic examined of the nervous system tissues was conduced for control and high dose

N

S animals.

0.
N
&
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R
RESULTS &
0
Received doses were calculated in terms of mg XDE-729 Acid/kg body weight. Mean va@%’s are
shown below: @
)
N
Table B.6.7.2-2 Mean dose received (mg/kg/day) bo
Target dose level of XDE-729 Acid N
(mg/kg/day) 50 250 (§7§)
Males 52.5 260 & 774
Females 51.2 256 S 172
F;
There were no treatment-related unscheduled deaths or clinical signs o@bxicity.

N

There was a treatment-related reduction in bodyweight gain throug\]@%?ut the study among males at
750 mg/kg/day, as shown in Table B.6.7.2-3. Mean bodyweight gain from days 1-85 for this
group was about 10% lower than controls. The reduced bod ht gain of high dose males
correlated with observation of significantly lower food consumption in this group throughout
much of the study (Table B.6.7.2-5). Statistically significanreductions in food consumption
were also occasionally observed among males at 50 and §’0 mg/kg/day, but these are considered
to be chance observations in the absence of correlating bodyweight differences and treatment
related adverse effects on food consumption at similas dose levels in the rat 90-day study (11A
5.3.2/01, Yano et al 2010) and 2-generation study @?A 5.6.1/02, Rasoulpour, 2011). Female
bodyweight and food consumption was not affected by XDE-729 Acid treatment,

x

)
Table B.6.7.2-3 Group mean bodyweights, se\@%ted findings (g)

Target dQ@Vlevel of XDE-729 Acid (mg/kg/day)

Day Males b® Females
0 50 25Q§ 7502 0 50 250 750
1 150 148 Q’G§7 147 102 101 102 101
15 195 198 &193 186 126 127 130 127
29 230 232 Q(b 227 221 145 146 150 146
57 272 275 (5@ 270 262 162 164 165 160
85 313 3,1\@b 309 293 181 181 183 180
Gain d 1-85 163 166 162 146 79 80 81 79

%inferential statistical analysis aled a significant p value for the comparison of time x control vs. dose group for males,
indicating that there were differences between control and treated males at one or more intervals

O
Table B.6.7.2-4 Gr&fp mean food consumption, selected findings (g/animal/day)

C‘)\'U Target dose level of XDE-729 Acid (mg/kg/day)

Day q‘? Males Females
-OQ 0 50 250 750 0 50 250 750
1-8 & 14.8 14.7 14.6 13.4* 11.0 10.6 11.3 10.8
15-22:\0 15.1 15.3 149 15.3 10.7 104 10.9 10.6
5@3& 15.4 14.7* 14.5* 14.4* 10.1 10.1 10.3 10.5
(7)2-78 15.7 155 15.3 13.8* 104 10.5 10.6 104
t)085-90 15.3 14.9 14.5* 14.3* 9.9 9.7 10.0 10.3

/(Q\ significantly different from control, p<0.05

Cb.
S
&
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There were no treatment-related ophthalmoscopy findings.
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X2
N
There were no differences in the parameters measured in the FOB or on motor activity thgo?vere

considered to be treatment-related.

the nervous system tissues did not reveal any treatment related changes. &

CONCLUSION

@
Qs‘@
There were no treatment-related macroscopic necropsy findings. The microscopic egamination of
o
Q
G
S
Q

X

o
Dietary administration of XDE-729 Acid for 90 days to the rat at a target.dose level of 750

mg/kg/day elicited general toxicity in males at 750 mg/kg/day, observe

s a reduction in

bodyweight gain and food consumption. There was no evidence of general toxicity in females, or

of neurotoxicity in either sex. The study NOAELSs for general toxic

are a target dose of 250

mg/kg/day (actual mean dose 260 mg/kg/day) in males and a tar@ of 750 mg/kg/day (actual

dose 772 mg/kg/day) in females.

B.6.8

B.6.8.1 Immunotoxicity

Study

Reference
Date performed

Test facility ¢
est facl Ity(b

Report referefd€e
Guideling(s)

Deviations from the gL@eline
3 GLP

Test'material

Further toxicological studies (I1A 5.8)

Stu@sacceptable

O

METHODS ¥
o

D

<
S

<
x&}-m Methyl
A 5.1(@/01 Assessment of immunotoxic potential using the sheep

red bladd cell assay after 28-day dietary exposure to female
F3 UCRL rats

(2012)
#uary— March 2012
|

Laboratory study 1D 121004

US EPA, OPPTS 870.7800 (Immunotoxicity)

None

Yes

XDE-729 Methyl, Lot #E2837-51 TSN031117-0004, 97.2% purity
Yes

%
Female F334/@%Crl rats, about 7 weeks old at the start of treatment, were randomly assigned to
the test grouﬁ% as shown in the table below.

2
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Table B.6.8.1-1: Study design -9
N
Test group Target dose level of XDE-729 Methy| (mg/kg/day) Number of females \o_,o
g

1 0 (negative control) 10 o i

2 10 10 <

3 52 10 &

4 500 19\@b

5 Cyclophosphamide 20 mg/kg intraperitoneal route, ({%

days 24-28 (positive control) @)
QW

The test (containing XDE-729 Methyl) and negative control diets were pr sared using Lab Diet
Certified Rodent Diet #5002. The stability of the test substance in the diet-for the period of use
was established prior to study commencement. The achieved concentr@%ns of XDE-729 Methyl
in analysed samples of test diet used on the study were within 12% g@he nominal, demonstrating

satisfactory preparation of the dietary formulations. &0
2

N
The highest dose level of 500 mg/kg/day was selected, based @Sﬁhe results of the 28- and 90-day
rat XDE-729 Methyl studies (see 11A5.3.1/02, 11A5.3.2/02) te.produce some measureable sign of
toxicity (effects on liver and body weight) without producjg:f@ significant stress, malnutrition or
fatalities. Females were used as these 28- and 90-day studies did not show any gender differences
and the female is the specified default sex in the test g\ql eline.
>
General clinical observations were recorded at Ieaatl(gnce daily and a more detailed clinical
examination was conducted weekly. Bodyweight§’and food consumption were measured at least
weekly. o>
S
O
Five days prior to scheduled necropsy eachorat was immunized with a single 0.5 ml i.v. injection
of 4 x10:SRBC/ml (in isotonic sterile sagne, via the lateral tail vein
S

At the time of the scheduled necrop ,(b non-fasted blood samples were taken from the orbital
sinus for the measurement of standérd haematology parameters (not conducted for the positive
controls) and evaluation of the %bcr’nary antibody response to sheep red blood cells (SRBC). Anti-
SRBC IgM was analysed usingza commercially available ELISA kit, which utilised detergent
solubilised SRBC ghosts forsolid phase (microtiter wells) immobilization and horseradish
peroxidase (HRP) conjug%tﬁj anti-rat IgM antibodies for detection.

G

A necropsy was condtﬁoed on all animals the end of the 4 week treatment period. The weights of
the liver, spleen ancgﬂymus were recorded. Macroscopic changes were recorded. For the vehicle
control and XDE-Kethyl groups, representative samples of liver, spleen, thymus, sternum,
mesenteric lmel§node, and Peyer’s patch were preserved.

o

&
RESULTS Q‘U

2
Receivg\@ﬁoses were calculated in terms of mg XDE-729 Methyl/kg body weight. Mean values
are srgbgwn below:
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Table B.6.8.1-2 Mean dose received (mg/kg/day) \Q\%
x
Target dose level of XDE-729 Methyl 10 5 500 S
(mg/kg/day) 0}0_,
Females 10.2 53.6 505 60
<°
There were no deaths or clinical signs of toxicity. XDE-729 Methyl had no effect on &

bodyweights, food consumption. ®b

&
The haematology analyses revealed treatment-related changes at 500 mg/kg/da&?n three red
blood cell parameters, as shown in Table B.6.8.1-3. Haemoglobin concentratign was significantly
decreased and reticulocytes were significantly increased. Haematocrit was kwer than the
negative controls, though statistical significance was not achieved. Althogﬁh these mean values
were within background ranges it can be concluded that there was a treatment-related effect
because similar changes were seen in the 28- and 90-day rat XDE-7 ethyl studies (see

11A5.3.1/02, 11A5.3.2/02). (§
&
RS

Table B.6.8.1-3 Group mean red blood cell parameters 090)

Historical Historical Target-dose level of XDE-729 Methyl (mg/kg/day)

Parameter 1 2 O

control control 0(~§ 10 52 500
Haemoglobin (g/dL) 15.0-15.6 14.3-16.7 \Jé>7 15.5 15.3 15.1*
Haematocrit (%) 47.7-48.3 42.1-53.3 -£48.9 48.8 48.2 47.7
Reticulocytes (EglL) 110.8-112.2 136.9-264.2 nq,b 141.1 157.3 153.8 174.5*

*significantly different from negative control, alpha=0.05 <
Historical controls group means from two 28-day immunotoxioi&dietary studies done in female F344/DuCrl rats since 2010.
ZHistorical controls group means from seven 28-day dietary st@‘ies done in female F344/DuCrl rats since 2009

<

There were no treatment related macrosco '\bnecropsy findings. Treatment-related liver and
thymus weight changes were observed, asshown in Table B.6.8.1-4. Absolute and relative liver
weights were significantly increased at§’2 mg/kg/day (by 7%) and 500 mg/kg/day (by~28%).
Absolute and relative thymus weight%%ere significantly deceased at 500 mg/kg/day (by 14%).
Similar organ weight changes Wers_r&)served in the 28- and 90-day rat XDE-729 Methyl studies
(see 11A5.3.1/02, 11A5.3.2/02). THe liver weight change at 52 mg/kg/day was less than 10% and
therefore may be regarded as r&;ﬁ?esenting an adaptive, rather than adverse, response to treatment.
G
Table B.6.8.1-4 Group meaoqmaternal organ weights: liver

QQ‘? Historical Historical Target dose level of XDE-729 Methyl (mg/kg/day)
Parameter AN 1 2

2 control control 0 10 52 500
Final bodyweight (g) ,Q“’ 153-155 127-136 151 151 152 150
Liver weight (g) (\‘0 5.496 3.810-4.199 5.461 5571 5.878* 6.953*
Liver weight (% bodyWeight) 3.506 2.847-3.192 3.608 3.687 3.863* 4.637*
Thymus weight (911\” 0.297-0.327 | 0.278-0.350 0.298 0.288 0.291 0.255*
Thymus (% bgggl/"veight) 0.191-0.214 | 0.203-0.259 0.197 0.191 0.191 0.170*

*signiﬁcangllfferent from negative control, p<0.05
1Historica,j\ ntrols group means from two 28-day immunotoxicity dietary studies done in female F344/DuCrl rats since 2010.
2Historigl controls group means from seven 28-day dietary studies done in female F344/DuCrl rats since 2009

)

N
The’SRBC antibody response was not influenced by XDE-729 Methyl treatment, as shown in
Tgble B.6.8.1-5. The positive control treatment (cyclophosphamide) elicited the expected marked

&i\\o'r’eduction in the SRBC antibody response.

K
S
&
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K»‘@
Table B.6.8.1-5 Group mean SRBC antibody response (+ SD) Q)
N~
Target dose level of XDE-729 Methyl /kg/d 9
Parameter g Yl (mg/kg/day) Positive cotrol
0 10 52 500 )
Anti-SRBC IgM N
33204 + 36590 22238 + 18806 44042 + 38158 43481 + 36537 @9 + 154*
[u/mL] laY
*significantly different from negative control, alpha= 0.05 <9
&@Q
CONCLUSION >
Q

X
Dietary administration of XDE-729 Methyl for 28 days to the female rat a\t?arget dose levels of
up to 500 mg/kg/day did not elicit immunotoxicity, based on the absencegof an influence the
primary immune response to SRBCs. XDE-729 Methyl elicited generaftoxicity at a target dose
of 500 mg/kg/day, observed as reduced haemoglobin concentration.@nd haematocrit, increased
reticulocyte count, increased liver weight and decreased thymus wéight. The study NOAELS are
a target of 500 mg/kg/day (actual mean dose 505 mg/kg/day) fo@ésj?nmunotoxicity and a target of
52 mg/kg/day (actual mean dose 54 mg/kg/day) for general toXicity.

B.6.8.2 Relevant metabolites Q;bb

@
X11449757 (O-demethyl XDE-729 Acid) is a metabolite of XDE-729 Methyl that is found in
soil (aerobic and anaerobic compartments), gécﬁndwater, surface water, wheat crops and in rats
goats and hens. N
o
)
X11449757

Study IIA,§8/01 Bacterial Reverse Mutation Test using Salmonella

:guimurium .
Reference gane RM (2012)
Date performed(sﬁ/lay —June 2012

Test facility®" Jai Research Foundation, Gujarat, India
Report referenee = Laboratory study 481-1-06-4565, Dow study ID 120592
Guidelifie(s) . OECD 471
Deviations from the gu;ﬁeline None
% GLP  Yes
Teg‘?material X11449757, Lot YB1-100780-103, TSN031413-0003, 99% purity
Study*acceptable = Yes

&
&
METHODS &
&

X11449757039as evaluated in a bacterial mutagenicity assay using five strains of Salmonella

typhimuri@% (TA1535, TA1537, TA98, TA 100, TA 102), in the presence and absence of a

Aroclo§§54 induced rat liver-derived metabolic activation system (S9).

Q
Thgﬁgl)ate incorporation method was used. An initial cytotoxicity assay was conducted, which
stablished that no toxicity was present at the limit dose of 5000 ug/plate. A dose range of 156.25
.40 5000 pg/plate was used in a first assay, and a range of 51.2 to 5000 pg/plate was used in a

A& confirmatory assay. The study design included the testing of appropriate positive and solvent

5
N
&
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(DMSO) controls. For all test substance, solvent control and positive control treatments, triplic
plates were used. 6\\
&
RESULTS Q;be
There were no increases in the number of revertants in the X11449757 plates. The ex@%ted
responses were observed in the positive control plates. bo
o
X
There was evidence of toxicity to the bacteria. Precipitation of the test substance¥vas not seen at
any of the concentrations investigated. &
X
o
CONCLUSION (,OS

N
X11449757 is non-mutagenic in this Salmonella typhimurium revers@ﬁutation assay.
5
S Nagane RM (2012)
N
Q)Q
Q_.
§o
X11449757 O
Study | 1A 5.8/02 In vitro mammﬁian cell gene forward mutation test at
the HGPRT locus of tt@hinese hamster ovary cell (CHO)-K1 cell
line >

Reference N (2012,2250
Date performed | May — July 2012¢

Test facility
Report reference = Laboratory stidy 481-1-06-4566, Dow study ID 120594

Guideline(s)  OECD 47<§>
Deviations from the guideline i None O
GLP Yes o
Test material XllQ@Q?S?, Lot YB1-100780-103, TSN031413-0003, 99% purity
Study acceptable Y%@
O

v
METHODS (gf
Q
X11449757 was tested in vit%izfor its ability to induce forward mutations in mammalian cells by
assessing the mutation of ttolg GPRT locus in Chinese hamster ovary cells.
N
Two independent sets Qz;égxperiments were conducted in the presence and absence of a rat liver
(Aroclor 1254 inducegd) derived metabolic activation system (S9-mix), using a 4 h X11449757
exposure period. centrations of 100 — 3210 pug/mL were tested. The highest concentration
(equivalent to 10 mM) was selected as the limit concentration for this type of assay and because
cytotoxicity (olgfgrved as a marked reduction in relative cloning efficiency) and precipitation of
the test subst%‘ﬁce in the culture medium was reported at 1605 and 3210 pg/mL in preliminary
experiments:
&

For eaQﬁreatment, duplicate cultures were set up. The study design included the testing of
appropriate positive controls (ethyl methanesulfonate, EMS, without S9; benzo(a)pyrene with S9)
an(gﬁ)lvent controls (DMSO). After the exposure period, treatment media were replaced by

uiture medium and the cells were incubated for 8 days for expression of mutant cells. This was

& ollowed by an 8 day incubation of cells in selection medium containing 6-thioguanine.
N

O.
N
&
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2
RESULTS S:@\
o
There were no increases in the numbers of mutant colonies in the X11449757 treated cultures.
The expected responses were observed in the positive control cultures. ch)

@
Evidence of toxicity, observed as a reduction in relative cloning efficiency, was pres%"?at 1605
and 3210 pg/mL in both main experiments. Whether or not precipitation of the testgﬁbstance

occurred in the main experiments was not reported. &
G
<
CONCLUSION Q@O)
\.
X11449757 is not mutagenic in Chinese hamster ovary cells treated in vmﬁ in the presence or

absence of metabolic activation. &o

<
(@)
& I (2012)
&
Q

X11449757
Study | 1A 5.8/03 In vitro chromosonie aberration test in human peripheral
blood lymphocytes N

Reference NN (2012) Qo\(b
Date performed May — July 2012 N
Test facility
Report reference . Laboratory study 4@3&1 -06-4567, Dow study ID 120593
Guideline(s) | OECD 473 Q:\
Deviations from the guideline | None \~'Q
GLP | Yes
Test material Xll449757§0t YB1-100780-103, TSN031413-0003, 99% purity

Study acceptable | Yes O\\f

>N

%
METHODS S

fv
X11449757 was evaluated in an in z&tro chromosomal aberration assay using human peripheral
blood lymphocytes, in the presenge % and absence of Aroclor 1254 induced rat liver-derived
metabolic activation system (Sg?
bfb

Approximately 48 hours aﬂzer the initiation of whole blood cultures, cells were treated in the
presence or absence of S%%Nlth X11449757 at concentrations ranging from 25.3 — 810 pg/ml.
The concentration rangeas selected on the basis of a preliminary cytotoxicity study which
showed that X11449757 caused a significant level of toxicity (close to 50% reduction in mitotic
index) at a dose Ieyé? of 802.5 pg/ml. In phase | of the study, cultures were treated for 3.5 h in
the presence or agsence of S9. In phase I, cultures were treated for 24 h in the absence of
metabolic activation. In phase 11, cultures were treated for 3.5 h in the presence of metabolic

fvati &
activation. Q§

Q
Solvent @?/ISO) and positive controls (mitomycin C and cyclophosphamide) were included in
the stuQé>
&

Thﬁoncentration selected for evaluation, by light microscopy, were 202.5, 405, and 810 pg/ml

farPhase | and 101.3, 202.5 and 405 pg/ml for Phases 11 and 111. Chromosomes of approximately

-2200 metaphases per concentration, i.e. 100 metaphases from each of two parallel cultures, were
’QQ scored for chromosome aberrations.

<)
N
gﬁb
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RESULTS

The chromosome assessment did not reveal any relevant or statistically significant increases in
numbers of metaphases with aberrations at any time points in the X11449757 treated c@a}ures
either in the presence or absence of S9. Q
o
Toxicity, manifested as a close to 50% reduction in mitotic index, was present at §§30 pg/mlin
Phase | and at 405 pg/ml in Phases Il and I11. &)
@

The sensitivity of the system was demonstrated by significant increases in @ﬁaphases with
aberrations in positive control cultures, both with and without S9 mix. (,OS

&

CONCLUSION S
&

<
X11449757 is not clastogenic in peripheral blood lymphocytes tg}ﬁted in vitro in the presence or
absence of metabolic activation. QSJ

o
& I (2012)

S

N

B.6.9 Medical data and information (I11A 5.9%06\0
B.6.9.1 Medical surveillance of manufactu\r;h%"ra plant personnel (All 5.9.1)

There are no data available because manufa\c}itﬁ: of the active substance has not yet started.
B.6.9.2 Clinical cases and poisonin{gbf\?(iidents (1A 5.9.2)

>

There are no data available because @anufacture of the active substance has not yet started.

\b
B.6.9.3 Exposure of the genggal population and epidemiological studies (1A 5.9.3)
There have been no studies, tgborts or observations with regards to effects of XDE-729 exposure
in humans. No studies on t@% exposure of the general population or epidemiological studies are
known to the Appllcant
B.6.9.4 Clinica@ﬁhs, symptoms of poisoning and details of clinical tests (11A 5.9.4)

There are no da{az%vailable from clinical cases or tests and poisoning incidents.
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B.6.9.5 First aid measures (I1A 5.9.5)

The Applicant has provided the following advice:

o : o . .0
First aid measures are aimed at prompt surface decontamination and appropriate medlq@
follow-up. N

t}o
In the event of eye exposure flush eyes thoroughly with water for several minutes:Remove
contact lenses after initial 1-2 minutes and continue flushing for several additio&gl\ minutes. If

effects occur, consult a physician, preferably an ophthalmologist. @

N

[
In the event of skin exposure immediately wash skin with soap and plentg\%f water. Remove
contaminated clothing. Wash contaminated clothing before reuse. @o

<
In the event of ingestion never give fluids or induce vomiting if thesgatient is unconscious or is
having convulsions. Do not induce vomiting; call a physician. Thexdecision of whether to induce
vomiting or not should be made by a physician. QgJO\J

In the event of inhalation exposure remove the patient to fr.ygéi\{ air. Consult a physician.

N
Note to Physician: provide supportive care. The treatmef% should be based on the judgment of

the physician in response to the symptoms of the patigﬁﬁ.
>

@
<
@
B.6.9.6 Expected effects and duration of pgt%oning as a function of the type, level and
duration of exposure or ingestio%‘{‘l IA 5.9.6)
N
No specific effects are expected. ;OQQ
3

S

B.6.9.7 Summary of medical datg)‘z>
S

(g
No medical data are available be@]se manufacture of the active substance has not yet started.
Q

e o . .
Supportive first aid measure%é?nd medical follow-up are recommended in cases of overexposure
to XDE-729 Methyl. S
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Summary of mammalian toxicology and proposed ADI, AOEL, ARfD and MAQ\\‘O
3

(drinking water limit) (11A 5.10) &
0
Table B.10-1 Summary of toxicity studies Q(g’
%]
Study NOAEL LOAEL Effects at LOAEL 3 Reference
L (study ID)
M: | bodyweight gain & food consumption; mild bv
Rat, 28 day oral , , regenerative anemia; kidney: tubular degenerati
dietary M: 270 M: 732 - .
ma/ka/da ma/ka/da changes, hypertrophy & vacuolation of coIIecL
XDE-729 Acid g/kgiaay gikgiday duct epithelium; spleen: extramedullary &
0-10-50-250- haematopoiesis; urine: 1 volume & | spec@b gravity | 2009
1000/500 F: | bodyweight gain & food consump 6’n; kidney: (081115)
mg/kg/day target . ) tubular degenerative changes, hypertrophy &
F: 250 mg/kg/day | F: 982 mg/kg/day vacuolation of collecting duct epitheftum; urine: 1
volume & | specific gravity
Rat, 28 day oral M: liver: 1 weight, hepatocyte@pertrophy,
dietary ) ) hepatocytes in mitosis, slightthepatocellular
XDE-729 Methy! M&F: 10.7 M&F: 55.5 vacuolization; thyroids: di%se hypertrophy of i 2011
mg/kg/day mg/kg/day follicular cells >
0-10-52-261-782 7 111005
mg/kg/day target F: liver: 1 weight
M: | bodyweight J\n; kidney: 1 weight, hypertrophy,
Rat, 90 day oral M: 262 M: 782 vacuolation, ne ﬁ?s of collecting duct epithelium,
dietary mg/kg/day mg/kg/day tubular dilate}t@; urine: 1 volume & | specific
XDE-729 Acid gravity 2010
0-10-50-250-750 F: kidney:t weight, hypertrophy, vacuolation, (091016)
mg/kg/day target | F: 252 mg/kg/day | F: 758 mg/kg/day necrosi,\ collecting duct epithelium, tubular
dilata(gon; urine: 1 volume & | specific gravity
Rat, 90 day oral M: 10.3 M: 53.5 Mzliver hepatocellular vacuolation, consistent with
dietary mg/kg/day mg/kg/day change
XDE-729 Methyl © B 2012
0-3-10-52-261- F: 101 N o _
500 mg/kg/day mg/kg/day F:52.3 mg/kg/daép F: 1 serum cholesterol concentration; liver: T weight (111082)
target 2
Mouse, 28 day M: 268 M:1025 & .
oral dietary mg/kg/day mg/kg/daf\\q)(b M: slight | RBC I
XDE-729 Acid ) I 2009
0-10-50-250-1000 | F: 958 mg/kg/day | F:- o F: no adverse effects observed (081116)
mg/kg/day target 0
MOUS'_E, 90 day M: 495 I\@§§9 M: urinary bladder: slight inflammation of mucosa or
oral dietary mg/kg/day ~mg/kg/day wall, submucosal oedema —
XDE-729 Acid 4 .’ 2010
0-50-250-500- F: 1008 Xe)
1000 mg/kg/day m‘g Jkg/day ;z;.\ F: - F: no adverse effects observed (091056)
target ,§
Dog, 28 day oral | M: 300 ppg* M: 3000 ppm _ _ ) .
dietary 11 mal 80 ma/ka/d M: kidney: slight tubular degeneration & regeneration
XDE-729 Acid mgay s 2010
0-300-3000- = 30@ ppm F: 15000 ppm F: | bodyweight gain & food consumption; kidney:
15000(F)- slight tubular degeneration & regeneration; thymus: (081127)
30000(M) ppm ?\‘ g/kg/day 323 mg/kg/day lymphoid atrophy
& M: | bodyweight gain & food consumption; kidney:
Z M: 12500 ppm tubular degeneration & regeneration, degeneration of
Dog, 90 day 0,8{\(\ collecting ducts, focal granuloma in cortex/medulla;
dietary AN 424 mg/kg/day liver: 1 weight; thymus: lymphoid atrophy; bone
XDE-729 e§id M&F: 250 ppm marrow: hyperplasia 2011
0-500 0 80 mg/kg/day F: | bodyweight gain & food consumption; kidney: (091070)
1'25 (&J’p ) F: 15000 ppm tubular degeneration & regeneration, degeneration of
Ob m 415 ma/ka/d collecting ducts, focal granuloma in cortex/medulla;
-9 mg/kg/day liver: 1 weight, extramedullary haematopoiesis;
LL thymus: lymphoid atrophy; bone marrow:
Cb.
S
Q&
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Study NOAEL LOAEL Effects at LOAEL
(study.TD)
hyperplasia; spleen: extramedullary haematopoiesis . @V
M: kidney: very slight tubular degeneration & (zyo)
Dog, 1 year day | M- 2500 ppm M: 10000 ppm regeneration, degeneration of collecting ducts, Q
oral dietary 82 mg/kg/day 355 mg/kg/day fibrosis or focal g_ranuloma in cortex, F
XDE-729 Acid glomerulosclerosis L 2012
0-500-2500- _ , F: kidney: very slight tubular degeneration & o | (101163)
10000/5000 ppm EGE;?]?QF/)EQ) day goﬁqz(/)ggesg/ regeneration, degeneration of collecting ducts, éq')
' glomerulosclerosis Q
Rat, 28 day Q)O)
dermal . Q
XDE-729 Acid mg;k': ' /é(;OO M&F: - M&F: no adverse effects observed (3~ 2010
0-100-300-1000 g/kgiday S (101031)
mg/kg/day P
Rat, 28 day Study in progress &
dermal - §
XDE-729 Methyl ,@\\
Non-neoplastic M: | bodyweight; kidney‘@' organ weight, tubular
M&F: 100 M: 404mg/kg/day | degeneration & regenergtion, necrosis of individual
Ikald tubular epithelial cell§2hyperplasia of pelvic
mg/kg/day o . I
epithelium, hypertraphy of collecting duct epithelium,
increased numbem@ mitotic figures in collecting duct
epithelium, ing&tial inflammation of medulla,
Rat 12 mo. vacuolization @f collecting duct epithelium in papilla;
chronic/2 year 1 urine volyge: : :
carcinogenicity F:407 mg/kg/day F: kidney{f organ weight, tubular degeneration &
oral dietary ’ regeneration, necrosis of individual tubular epithelial
XDE-729 Acid cells,@'hronic progressive glomerulonephropathy I 2012
0-20-100-400- hypétplasia of pelvic epithelium, hypertrophy of (091121)
625/750 callécting duct epithelium, increased number of
mg/kg/day target | itotic figures in collecting duct epithelium,
Jrinterstitial inflammation of medulla, and
@ vacuolization of collecting duct epithelium in papilla;
.9 | 1 urine volume
Neoplastic: (§U
M: 625mg/kg/day | M&F: - o, No evidence of carcinogenicity
F: 400 mg/kg/day ‘(270’
Non-neoplastic: . M: Urinary bladder: inflammation, microscopic
Mou_se, 18 mo. M: 50 mg/kg/day M: &ﬁ&’mg/ kg/day calculi in lumen
cartlzlgp%enlcny, z§§0 [F: hypertrophy of kidney intercalated cells present at
oral dietary F:1004mg/k - 251 mg/kg//day and above, considered to be an
XDE-729 Acid 004mglkglday A I
A adaptive non-adverse effect] (101021)
0-50-250- Neonlastie =
750/1000 eoplastic:
mg/kg/day target M: 751mg/kgfday | M&F: - No evidence of carcinogenicity
F:1004mg@;ﬁ/day
Reproductive/
fertili No adverse effects observed
: M: 520mg/kg/day | M:-
Rat reproductive X
probe, oral F:c535mg/kg/day | F: -
dietary (gdults: general
XDE-729 Acid _ Rfox (Fo): M&F: kidney: hypertrophy, hyperplasia, necrosis 2010
0-50-250-750/5 M: 266mg/kg/day | M: 520 mg/kg/day | and/or mitotic alteration of collecting duct epithelial (091061)
m/kg/day targat | F: 269 mg/kg/day | F: 535 mg/kg/day cells, tubular dilatation
N Offspring (Fy)
6@0 535 mg/kg /d;y - No adverse effects observed
N .
Reproductive/
R:tx%%iaon oral ferzlity %
; , M: 459mg/kg/day EA No adverse effects observed (0-91 148)

F: 443 mg/kg/day

ik
&L
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Study NOAEL LOAEL Effects at LOAEL Z::Zr;\’i‘o)

XDE-729 Acid Adults: general .OJ@V

toxicity (Fo, Fy):
O-2/Ok- 1/%0'450 M: 10i/n(19?kg/gay M: 459mg/kg/day | M&F: kidney: hypertrophy, hyperplasia and/or ~Q(D
mg/kg/day target F: 98 mg/kg/day | F: 443 mg/kg/day mitotic alteration of collecting duct epithelial cells, ~ (&

) mineralisation of tubule basal lamina and artery ,\:\"

Offspring (Fy, Fy) 9

443 mg/kg/day - No adverse effects observed \@b
Rat Maternal: 2000 8000 ppm | bodyweight gain; | food consumption; 1 kidr&y -
developmental ppm (526 mg/kg/day) weight &) .
dietary (140 mg/kg/day) 2 "
XDE-729 Acid Developmental: N 2010
0-500-2000-8000 | 2000 ppm 8000 ppm Slight | foetal weight; slight 1 incidenq?ofretarded (091138)
ppm (140 mg/kg/day) (526mg/kg/day) ossification o
Rat Maternal: 2083 4167 ppm P
developmental ppm (303 mg/kg/day) | bodyweight gain; | food cons@tion [
probe dietary (169 mg/kg/day) O |
XDE-729 Methyl | Developmental: - Y I 2012
0-521-2083-4167- | 4167 ppm (303 No adverse effects observ@“ (111070)
8333 ppm mg/kg/day) o
Rat Maternal: 521 2083 ppm | bodyweight gain; lQTBId consumption; T liver
developmental ppm (159 mg/kg/day) weight, altered cytoplasmic homogeneity of [
dietary (41 mg/kg/day) hepatocytes 8 |
XDE-729 Methyl | Developmental: | 4167 ppm NG 2012
0-521-2083-4167- | 2083 ppm (159 (323 mg/kg/day Slight | foeta@?eight (111071)
ppm mg/kg/day) Q
Rabbit Maternal: 23000 | - >
developmental ppm No adv% effects observed
probe oral (929 mg/kg/day) Of\ .
dietary XDE-729 | Developmental: | - 0 2011
Acid 0-5000- 23000 ppm (929 N&dverse effects observed (091142)
10000-15000- ma/kg/day) bQ
23000 ppm N
Rabbit Maternal: 10000 N _ _
developmental ppm 28292 ppm (1%% Slight | bodyweight gain; slight | food consumption -
oral dietary (434 mg/kg/day) | mg/kg/day) "
XDE-729 Acid Developmental: o I 2011
0-4000-10000- 28292 ppm (1094 | - (DOJ No adverse effects observed (091143)
28292 ppm mg/kg/day) C\)b
Rabbit develop. | Maternal: - 521@3m (215
probe dietary mgrkg/day) 1 liver weight [
XDE-729 Methyl | Developmental: ~ |:2038 ppm (83.3
0-521-2083-4167- | 521 ppm (21.5 ¢~ mg/kg/day) | foetal weight 2012
8333-10417- mglkg/day)  «& (111045)
15625-24500ppm Q
Rabbit Maternal: 12@/ 391 ppm (18.5 Liver: 1T weight, slight hypertrophy and altered
developmental ppm (5.78@ mg/kg/day) tinctorial properties of periportal hepatocytes .
dietary mg/kg/day) -
XDE-729 Methyl | Deve ental: 1539 ppm (71.6 o ) 2012
0-122-391-1539 391 ppm (18.5 mg/kg/day) | foetal weight, delayed ossification of pubis (111137)
ppm mékg/day)
Ratacute d3eneral toxicity: M&E: 750 '
neurotoxicity,  ¢)|"M&F:250 mg/kg/day M&F: | bodyweight
oral, gavage § mg/kg/day 2010
XDE-723 Ad® Neurological:
0-250-750 EgSOO M&F- 250 M&F: 750 M&EF: equivocal evidence of | activity several hours (101016)
mg/kg/d@ mg /ké day mg/kg/day after dosing

)
Rat g@céay General toxicity:
neugotoxicity, M: 260mg/kg/day | M: 260 mg/kg/day | M: | bodyweight gain, | food consumption 2011
/Q@ dietary F. 772 mg/kg/day | F: . F: no adverse effects observed (101006)
<3
S
Q_
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Study NOAEL LOAEL Effects at LOAEL etere
(study.TD)
XDE-729 Acid Neurological: -9
0-50-250-750 M&F: ~772 M&F: - M&F: no adverse effects observed (bo')
mg/kg/day target | mg/kg/day Q:Q
N
Rat 28-day Immunotox: . ) i
immunotoxicity, F: 505 mg/kg/day F: - F: no adverse effects observed OQ
oral dietary > 012
XDE-729 Methyl | General toxicity: F:|h lobi | haematocrit, i > u
. . . aemoglooin conc, acmatocrit, mcreas 121004
0-52-500 F: 52 mg/kg/day F: 505 mg/kg/day reticulocyte count, 1 liver weight, | thymus &ﬁt ( )
mg/kg/day target 2
N
. . . @)
Toxicokinetics N
9
N
Absorption Q@
N

XDE-729 Acid and XDE-729 Methyl are rapidly and extensivelyﬁ@sorbed following oral
administration, with plasma Cyax 0ccurring in the rat within 30 mjinutes post-dosing. Absolute

oral bioavailability, calculated from the dose-corrected plasm

UC data for the low oral and IV

dose groups is close to 100% for both female and male rats@h’ dogs, absorption is fairly rapid
with tmax at 0.5 to 1 hour post-dosing for both sexes. Oral pfoavailability in the dog is also high
with about 80% of the administered dose eliminated in.t@% urine.

Distribution

@
The presence of a high proportion of administergd radioactivity in the blood plasma indicates
widespread systemic circulation of both XD 29 Na salt and XDE-729 Methyl metabolites.

There is no evidence of preferential distrib

Foetal exposure to XDE-729 Acid in systgﬁi

Metabolism

>
S

n to any particular tissue, or of accumulation.

ic circulation is demonstrated.

v
Metabolism of XDE-729 Acid is(g%ited in rats, mice and dogs evidenced by the parent
compound being the major radigtabelled component in urine and faeces, accounting for 82-98%

of administered dose in rats.
conjugate of XDE-729 (acc@n

XDE-729 and the correspgﬁding sulphate and glucuronide conjugates (~6% of dose).

Q

I)é?nor metabolites of XDE-729 Acid are the acyl-glucuronide
ting for up to ~7% of radioactivity dose in rats) and O-demethyl-

AN
The major radiolabellg‘gcomponent present in urine and faeces following administration of
XDE-729 Methyl '@also XDE-729 Acid, demonstrating that XDE-729 Methyl is rapidly and
extensively hydrotysed to XDE-729 Acid. The Acid accounts for about 80% of administered

radioactivity, i

ales and females, respectively. As is the case for XDE-729 Acid, minor

metabolites of-XDE-729 Methyl are the acyl-glucuronide conjugate of XDE-729 (accounting for
up to ~6% ofradioactive dose) and O-demethyl-XDE-729 and the corresponding sulphate and
glucuronjde conjugates (up to ~11%). The primary analyte in blood samples is XDE-729 Acid,
with nQ«Barent compound being detected, confirming the rapid hydrolysis of XDE-729 Methyl in
vivo. Foxicokinetic investigations in the 90-day oral dietary study in the rat (11A 5.3.2/02)
ide@fied an additional metabolite of XDE-729 Methyl, the glucuronide conjugate of demethyl
E-729 Methyl, detected in blood, liver and urine. The amount of this metabolite excreted in
-airine in females accounts for up to 5.5% of the dose of XDE-729 Methyl (adjusted for
.&Q equivalence) at a dose level of 3 mg/kg/day and 12.4% at 500 mg/kg/day. This indicates that not

;
S
&
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all administered XDE-729 Methyl undergoes hydrolysis to XDE-729 Acid, even at dose Ievelsg@
low as 3 mg/kg/day. 6\\

0
For the dermal route of exposure to XDE-729 Methyl, systemic exposure is shown also t e
primarily to XDE-729 Acid following application of concentrations up to 7.5 g/L for 1Q\<$10urs.

. N

Excretion X0
@
Absorbed XDE-729 Acid is rapidly and extensively excreted mainly via urine %?92% of the
administered dose), with the proportion in urine being highest among femalesg The majority of
the urinary elimination occurs within the first 24 hours post-dosing. A smal&é? percent of the oral
dose is eliminated in faeces, the majority of which (78-93%) occurred within 24 h of dosing. The
extent and rates of urinary and faecal elimination of absorbed XDE-722§9|ethyl is similar to the
XDE-729 Acid salts. o

P
Y
X
2

S
The acute toxicity, irritancy and skin sensitisation potential ofé(Z)DE-729 Acid and XDE-729
Methyl have been investigated in standard GLP and OECD@ideline compliant studies. These
studies showed that both XDE-729 Acid and XDE-729 \hyl are of low acute oral and dermal
toxicity, with LDsg values above those required for class#fication, and that neither is irritating to
the skin and eye or show skin sensitising potential. Actite inhalation studies were not conducted
because it is not technically possible to generate resgirable test atmospheres; furthermore, human
inhalation exposure is unlikely as both XDE-?29{§Cid and XDE-729 Methyl are classed as very

Acute toxicity, irritation and sensitisation

slightly volatile. S
N
Short-term toxicity OS

<

2
The oral dietary studies demonstrate thg@the main target organ for XDE-729 Acid is the kidney
in rats and dogs. The primary change@'?n the rat kidney are renal tubular degeneration together
with hypertrophy and vacuolation ofthe collecting duct epithelium. In the dog, degenerative and
regenerative changes in the tubulgsband slight degeneration of collecting ducts are induced at 28
and 90 days and, additionally, slight fibrosis or focal granuloma in cortex and slight
glomerulosclerosis at 1 year.béther findings in the dog include decreased red blood cell (RBC)
mass and subsequent extramedulary hematopoiesis in the spleen and liver. In mice the only
noteworthy finding are a glight inflammation of the urinary bladder mucosa in the 90 day study
and a reduction in red @Bod cell count in the 26 day study. The most sensitive NOAELSs are 252
mg/kg/day in rats, 11q’,hg/kg/day in dogs and 269 mg/kg/day in mice. By the dermal route, XDE-
729 Acid does notéahse local effects or systemic toxicity in rats. Inhalation studies have not
been conducted hecause XDE-729 Acid and XDE-729 Methyl are non-volatile substances and
inhalation is notexpected to be a significant route of exposure to humans.

&

In contrast,oérbal dietary studies identify the liver as the main target for XDE-729 Methyl in rats.

The primdry changes in the liver are hepatocyte hypertrophy, mitotic figures and vacuolisation

consist@ﬁt with fatty change, observed at exposure levels of 52 mg/kg/day and above. Other

targets, affected only at higher exposure levels, are kidneys, thyroids, thymus and blood. The

ki daey changes are slight multifocal hypertrophy of collecting duct epithelial cells; for the

thyroid, organ weight is increased, accompanied by a diffuse hypertrophy of follicular cells; in

-dhe thymus, lymphoid tissue atrophy are induces; in blood, haemoglobin concentration,

,’Qchaematocrit and red cell count are reduced. For XDE-729 Methyl, a short-term oral NOAEL of

5
N
&
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10 mg/kg/day is identified for liver toxicity is identified in the repeated dose toxicity studies, \Q@
based on the presence liver toxicity in rat at 52 mg/kg/day. However, in the XDE-729 Methyléx\
rabbit developmental toxicity study a lower oral dietary NOAEL for maternal toxicity of 5.78
mg/kg/day was identified, based on the observation of increased liver weight and slight &
hypertrophy and altered tinctorial properties of periportal hepatocytes at 18.5 mg/kg/d%@

Genotoxicity >
X
The genotoxicity of XDE-729 Acid has been adequately investigated in the sta Qrd tests. This
substance tests negative in in vitro assays for gene mutation and clastogenic[ge, dinan invivo
micronucleus test. It is therefore concluded that XDE-729 Acid is not genotgxic. XDE-729
Methyl also tests negative in standard in vitro assays for gene mutation and clastogenicity, and it
can therefore be concluded that XDE-729 Methyl is not genotoxic. A te¢hnical batch of XDE-
729 Methyl (Lot 201101758-63B, TSN302167, 93.3% purity) is negg@ e in an in vitro bacterial

assay for gene mutation. S
&
Long-term toxicity and carcinogenicity Qg?\)
A standard carcinogenicity study in the rat and one in the m\éﬁse demonstrate that XDE-729 Acid
is not carcinogenic. This conclusion is also applicable to@E-?ZQ Methyl at oral exposure levels
of up 10 mg/kg/day. Q\‘O
N
Regarding the long-term non-neoplastic toxicity, k@?eys are identified at the principal target for
XDE-729 Acid in the rat, as is the case for short-tg?m exposure (see section B.6.3). Kidney
changes occur at exposure levels of 400 mg/kg@%y and above. The kidney effects seen at 12
months are chronic progressive glomerulonep}ﬁropathy, hyperplasia of the pelvic epithelium,
hypertrophy of collecting duct epithelium, increased number of mitotic figures in the collecting
duct epithelium, chronic interstitial inflargfmation of the medulla, necrosis of collecting duct
epithelium and vacuolization of coIIecti@g duct epithelium in the papilla, accompanied by
increase kidney weight. Additional p@ﬂﬁology changes in the kidney are observed at 24 months,
namely tubular degeneration with regeneration and necrosis of individual tubular epithelial cells
and, in occasional males, the pre$§ﬁce of calculi in the pelvis. At 24 months there are also
changes in the urinary bladder, ¢haracterised by hyperplasia of the transitional epithelium and
inflammation in the submucasa beneath the hyperplastic epithelium and, in one animal, the
presence of microscopic caleuli in the lumen. Secondary to the kidney toxicity, slight
hypertrophy and vacuolisgﬁon of the adrenal zona glomerulosa is seen at 24 months. The kidney
toxicity is accompanie@y reduced bodyweight gain from 400 mg/kg/day and increased urinary
volume and, at the higﬁest dose level, increased blood urea nitrogen and reduced survival. A
NOAEL of 102 m@ﬁ(g/day (target 100 mg/kg/day) is identified for the long-term toxicity of
XDE-729 Acid ipocthe rat.
%

o
In mice the ugh"nary bladder and kidneys are identified as the principal toxicity targets of XDE-
729 Acid, aﬁecting only males. At 250 mg/kg/day and above inflammation of the urinary bladder
and micrgScopic calculi are present in the urinary bladder lumen of males. At 750 mg/kg/day the
effects\bﬂ the urinary bladder are additionally characterised by hyperplasia, increased numbers of
mitoti€ figures, necrosis of individual cells and ulceration of the transitional epithelium; also,
kldﬁéy tubular degeneration with regeneration and dilatation were present. The urinary bladder

kidney toxicity is associated with increased mortality among males at 750 mg/kg/day.
-Areatment-related hypertrophy of the intercalated cells of the kidney was present in males at 750
.’QQ mg/kg/day and females at 250 and 1000 mg/kg/day; this is interpreted as being an adaptive

5
N
&
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response, possibly related to maintaining acid-base homeostasis. NOAELSs of 50 mg/kg/day in Q@

males and 1004 mg/kg/day (target 1000 mg/kg/day) in females are identified for the Iong-terrg\

toxicity of XDE-729 Acid in the mouse. 2
Q:va

Qv‘&

The reproductive toxicity of XDE-279 Acid has been adequately investigated in a rgtho

generation study and in a rat developmental toxicity study and a rabbit developmefital toxicity
study. Also, the developmental toxicity of XDE-279 Methyl has been investiga& inaratand a
rabbit study.

Reproductive and developmental toxicity

X

The two generation study demonstrates that XDE-729 Acid does not haveﬁ% adverse effect on
fertility or general reproductive performance and classification for this gndpoint is not warranted.
A NOAEL of 443 mg/kg/day, the highest dose level investigated, is identified for effects on
fertility and general reproductive performance. This conclusion ca%@e extrapolated to XDE-729
Methyl. S

S
In the rat, there is evidence that both XDE-729 Acid and XDéz%ZQ Methyl can cause marginal
developmental effects, such as a slight ossification delay or\éﬁghtly reduced foetal weight, but
only in association with maternal toxicity. In the rabbit, DE-729 Acid does not cause
developmental toxicity; however, XDE-729 Methyl causes developmental toxicity, manifested as
reduced foetal weight and a slight ossification delay,.at an exposure level that also causes slight
maternal liver toxicity. NOAELSs for developmentaktoxicity of 159 mg/kg/day for XDE-729
Acid (based the rat study) and 18.5 mg/kg/day forz><DE-729 Methyl (based on the rabbit study)
are identified. As the only developmental chan €3 observed for both XDE-729 Acid and XDE-
729 Methyl occurred in association with matefnal toxicity, and were of the type that can be
assumed to secondary non-specific consquénces of maternal toxicity, the criteria for
classification for developmental toxicity gfe not met.

Neurotoxicity o0

S

(g
No evidence of specific irreversit;gf neurotoxicity has been observed in an acute and a 90 day
neurotoxicity study on XDE-72D92Acid or in the general toxicity studies XDE-729 Acid and
XDE-729 Methyl. &

S
Immunotoxicity >
N

G
Dietary administratioa of XDE-729 Methyl for 28 days to the rat at dose levels of up to 500
mg/kg/day did not@icit immunotoxicity, based on the absence of an influence the primary
immune responseto sheep red blood cells.
%

S
Studies on mgtabolites
Q

%
O-demethiyl XDE-729 Acid (X11449757) is negative in in vitro assays for gene mutation and
clastog\éﬂicity.

o

Bridging from XDE-729 Acid to XDE-729 Methyl
N
{g«fhe core registration toxicological studies were conducted with XDE-729 Acid. Bridging studies
A" have been conducted with XDE-729 Methyl with the aim of demonstrating toxicological
G
S
Q_

§V'
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equivalence between XDE-729 Acid and XDE-729 Methyl. The bridging studies included a
toxicokinetics study in rats, genotoxicity studies, acute toxicity studies, a 28-day and 90 day
repeat exposure (oral dietary) studies, and a developmental toxicity study in both the rat and»
rabbit. &
o

Toxicokinetic investigations in rats, mice and rabbits demonstrated that post-hepatic Qfs\temic
exposure following oral administration of XDE-729 Methyl is mainly to XDE-729 @\%id, and that
the systemic levels are quantitatively similar following oral administration of equialent doses of
XDE-729 Methyl and XDE-729 Acid (i.e. XDE-729 Methyl and XDE-729 Acidhave
‘toxicokinetic equivalence’). XDE-729 Methyl and XDE-729 Acid have also been shown to be
toxicologically equivalent for acute toxicity and genotoxicity endpoints, angﬁoth do not cause
specific developmental toxicity in rats and rabbits. However, on 28 and 90“day repeated oral
dietary administration in rats XDE-729 Methyl and XDE-729 Acid havexdifferent main toxicity
target organs; for XDE-729 Methyl it is the liver (short-term NOAE mg/kg/day) and for
XDE-729 Acid it is the kidney (short-term NOAEL 250 mg/kg/dax%ﬁ? rat).

b\

X2

N
\\Q
o

MOoA studies with XDE-729 Methyl demonstrated that the Iiver@(ofects are mediated through
activation of the aryl hydrocarbon receptor (AhR). The Appli@ént conducted additional MoA
studies to investigate the AhR-mediated MoA and hydroly\s\ﬁ of XDE-729 Methyl to XDE-729
Acid both in vivo and in vitro studies across multiple spegi@s.

-9

N
Integrating the results of the MoA studies, the bridgigg*\studies and core registration studies, it
can be concluded that: @‘b

@
1. Systemic (post-hepatic) exposure following gi%tary intake of XDE-729 Methyl is to XDE-729

' <
Acid Sb
Additional toxicokinetic investigations cgﬁ%istently confirm the presence of negligible levels of
XDE-729 Methyl in blood or urine of @s, mice and rabbits in a wide range of studies at various
oral dose levels of XDE-729 Methyl,d‘ﬁnging from 10 to 782 mg/kg/day. These data demonstrate
that post-hepatic systemic exposurefollowing the administration of XDE-729 Methyl is mainly
to its hydrolysis product XDE-72@Acid. Evidence of systemic exposure to a direct metabolite of
the parent, namely a glucuronidéconjugate of O-demethyl XDE-729 Methyl, has been seen in
some XDE-729 Methyl rat s%ﬁ%es, but this conjugate was present in blood only at dose levels
above the rat NOAEL of 1grng/kg/day and no free O-demethyl XDE-729 Methyl has been
detected in blood, liver ogsurine at any exposure level of XDE-729 Methyl, indicating low
toxicological concern f.(§>this direct metabolite, certainly at the rat NOAEL for liver toxicity of
10 mg/kg/day. Overalf; in relation to potential effects in the organs other than the gastrointestinal
tract (local effectsyand liver, the toxicity studies on XDE-729 Acid in rats, mice and rabbits can
be regarded as p;gdlctive for XDE-729 Methyl for the oral route, especially at dose levels of 10
mg/kg/day andbelow.

>

PBPK modﬁling predicted comparable peak concentrations and 24-hr AUCs of XDE-729
Methyl indiver and blood between rats and humans at XDE-729 Methyl dietary exposure levels
of 0.0Q@?, 0.1 and 10 mg/kg/day, providing evidence that in humans systemic exposure is also
m?g@\to the hydrolysis product. The PBPK modelling also predicted negligible (i.e.
con derably below the LOQ) liver and post-hepatic systemic exposure to XDE-729 Methyl at a
hgiman exposure levels of 0.0001 and 0.1 mg/kg/day, exposure levels relevant to predicted

*ghuman exposure and a proposed ADI, respectively.
N
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2. Hepatic exposure to XDE-729 Methyl causes AhR-mediated liver toxicity and the 90-day \Q@
dietary rat study defined the NOAEL for these effects as 10 mg/kg/day in the rat 6\\
X2
N

In a XDE-729 Methyl 90 day dietary study conducted at dose levels 3, 10, 52, 261 and 5 )
mg/kg/day, a NOAEL of 10 mg/kg/day was identified. At dose levels of 52 mg/kg/day and
above, the induction of hepatic Cyplal gene expression was notable and liver toxicity-(increased
organ weight, hepatocyte vacuolation) was observed. The severity of the hepatic chgﬁges
correlated with the levels of XDE-729 Methyl detected in the liver. Thyroid changés were
observed in the 90-day rat study, from 261 mg/kg/day, interpreted as being sec%i%iiy to
increased glucuronidation in the liver because markedly increased hepatic Ugtla6 gene
expression was seen from 261 mg/kg/day. The induction of hepatic Cyplalsahd Ugtla6 gene
expression, which correlated with the observed liver and thyroid changefﬁﬁrovides evidence of
activation of the AhR signalling pathway. A 28-day dietary MoA studyin rats showed that XDE-
729 Methyl induced liver toxicity, hepatocellular proliferation, and hqutic Cyplal gene
expression which are reversible after a short recovery period. {z’)x@

&

Comparison of the results of 7 day dietary toxicity in rats and n@e indicate that mice are less
sensitive than rats to XDE-729 Methyl induced liver toxicity fg%Td hepatic Cyplal gene
expression in relation to a short exposure period. §°

NG
3. XDE-729 Methyl is the AhR agonist and not an img\&ﬁty, metabolite or XDE-729 acid

N
AhR transactivation assays demonstrate that XDE-@% Methyl is a weak AhR agonist in a mouse
reporter cell line and essentially has no activity inzé human reporter cell line. The agonist activity
of the XDE-729 Methyl samples is not quantit ‘(\)/ely influenced by the level of purity, indicating
that it is unlikely to be an impurity that is re sible for the observed AhR agonist activity.
XDE-729 Acid has no AhR agonist activityin either the mouse or human reporter cell lines. A
cell-free in vitro photoaffinity ligand comg@etition-binding assay, using AhR sourced from
Sprague Dawley male rat liver cytosol,{§9monstrates that XDE-729 Methyl is an AhR ligand in

- - (b
this species. o

S
>
4. Rats are significantly more s@itive to AhR activation by XDE-729 Methyl than humans
Q

In vitro Cyplal and Cyplazgé%e expression studies in primary cultures of freshly isolated
human, mouse and rat hepatecytes provide evidence of rats being more sensitive to AhR
activation by XDE-729 I\%ﬁhyl than humans. For expression of Cyplal/CYP1Al by XDE-729
Methyl, the rat was the;ﬁl’ost sensitive and human being the least. For Cypla2/CYP1A2
expression, the rat was also the most sensitive, and the mouse being the least. For both enzymes,
all tested species wér‘e much more sensitive to induction by the positive control, 3-MC, than by
XDE-729 Methy}§

'S

o
As mentionepg*'m point 3 above, AhR transactivation assays demonstrate that XDE-729
essentiallygjés no AhR agonist activity in a human reporter cell line. This provides additional
evidenc%@at humans may have relatively low sensitivity to AhR activation by XDE-729 Methyl.
$
X

5.$NOAEL of 10 mg/kg/day established for AhR-mediated liver toxicity in the rat 90-day
di etary study with XDE-729 Methyl is applicable to the human health risk assessment for longer-

tgbm exposures
(2
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The 90 day XDE-729 Methyl dietary study identified a NOAEL of 10 mg/kg/day for AhR- Q@
mediated liver toxicity in the rat. A framework analysis shows that it is appropriate to make as.”
conservative assumption that this MoA is relevant to humans. The 90 day NOAEL is considered
to also be applicable for XDE-729 Methyl exposures of longer duration because there wasmo
increase in severity of liver toxicity in the 90 day XDE-729 Methyl dietary study in rati\cas
compared to the 28 day XDE-729 Methyl dietary study (both studies identified NOAEI:S and
LOAELSs of 10 and ~50 mg/kg/day, respectively). This NOAEL of 10 mg/kg/day fot"AhR-
mediated liver toxicity in rats is probably conservative in relation to humans becase humans are
likely to be less sensitive than rats to AhR activation and to subsequent inducti%?of
CYP1A1l/CYP1A2 by XDE-729 Methyl. &
X
Human post-hepatic systemic exposure following XDE-729 Methyl intakeﬂgy the oral route will
primarily be to the Acid, for which there is a full set of regulatory toxicity jtudies. Bridging
studies are available for XDE-729 Methyl which show that XDE-729-Methyl and XDE-729 Acid
are toxicologically equivalent in rats at dose levels of up to 10 mg/kg/day based on the absence
of AhR-mediated effects in the liver at this dose level and below jf¥ the XDE-729 Methyl studies,
although XDE-729 Methyl and XDE-729 Acid have different t@fﬁet organs and NOAELSs at
higher dose levels. Although a NOAEL of 10 mg/kg/day has &en identified for AhR-mediated
liver toxicity in the rat, a lower NOAEL of 5.78 mg/kg/da ﬁas identified for XDE-729 Methyl
mediated liver toxicity in the rabbit in a developmental t%@city study (Ellis-Hutchings et al 2012,
1A 5.6.11/04). This lower NOAEL will be used as the starting point for deriving a dietary
reference dose for the human risk assessment. >
>
Regarding the dog, the toxicokinetics of XDE-729,J‘I%/IethyI have not been investigated in this
species. Therefore, it must be assumed that theéo‘?dcokinetics of XDE-729 Methyl in the dog will
be similar to the rat (i.e. post hepatic systemigéxposure in the dog following XDE-729 Methyl is
mainly to its hydrolysis product XDE-729 @ld) for the XDE-729 Acid dog studies to be
regarded as predictive of the post-hepatic:Systemic toxicity of XDE-729 Methyl; in the opinion
of the RMS, this is a reasonable assum@:ion especially for dose levels up to the rat NOAEL of 10
mg/kg/day. To consider the liver as tQ@target organ of XDE-729 Methyl, it is likely that the dog
will be less sensitive than the rat toa¢DE-729 Methyl AhR-mediated liver toxicity, based on
published studies showing that d@AhR has relatively low binding affinity for an AhR ligand
and the absence of liver toxicitytn dogs following administration of a compound which is
metabolised to a potent AhRg‘bonist.
Q
For the dermal route of e)g})oosure to XDE-729 Methyl, systemic exposure is shown also to be
primarily to XDE-729 ;§Eid following the single application of concentrations up to 7.5 g/L for
10 hours. Therefore, the results of the oral XDE-729 Acid studies can be extrapolated to the
dermal route. QS)
N
No informatiorfgi(gavailable on the toxicokinetics for the inhalation route. However, human
exposure is Ijg\’ely to be to material with particle size greater that 10 pum and so inhaled particles
will clearegﬁ) the stomach rather than penetrating the deep lung. Thus, oral XDE-729 Acid
studies aré relevant for the inhalation route of exposure.

«Q

X
Frangé (CORMS) comments on bridging from XDE-729 Acid to XDE-729 Methyl and the MoA
investigations.

O
P
-drance agrees that it has been clearly demonstrated that XDE-729 Methyl causes liver toxicity,
A" hepatocellular proliferation and hepatic CYP1A gene expression. However, France is of opinion
G
N
Q_

§V‘
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that the MoA of XDE-729 Methyl has not been not clearly demonstrated because the partial A
agonism cannot alone explain the strong CYP 1ALl gene expression increase observed in rat after
XDE-729 Methyl exposure. Nevertheless, a NOAEL can be established for the liver effects.and
the coORMS is agrees with the NOAEL of 5.78 mg/kg/day proposed by the UK RMS (baggt?’on
liver toxicity observed in the rabbit developmental toxicity study after XDE-729 Meth
exposure). Also, France agrees that the bridging strategy based on the demonstration Qﬁ‘the
saturation of hydrolysis of XDE-729 Methyl may be acceptable. @bo

X
&
@0)
The key repeated dose adverse health effect of XDE-729 Methyl is liver to>§8ty, observed in rats
and rabbits. In rat, the liver toxicity has been shown to be AhR mediated With a NOAEL of 10
mg/kg/day, identified in a 90 day dietary study in rats (S 2012, 1A 5.3.2/02). The
level of toxicity seen after 90 days exposure is similar to that found at-28 days, indicating no
progression with time and therefore this NOAEL is considered applicable to chronic exposures.
However, in the rabbit a lower NOAEL of 5.78 mg/kg/day was idgntified in a developmental
toxicity study | ct 2! 2012, 11A 5.6.11/04). Humas are expected to be less
sensitive to the AhR-mediated liver effects seen in the rat, bufthe mode of action for the liver
effects in the rabbit is not clear, so the standard assessmentQﬁctor of 100 is deemed appropriate.
Therefore, dividing the NOAEL of 5.78 mg/kg/day by 1ch,> an ADI of 0.058 mg/kg/day is
derived. 9

B.6.10.1 Acceptable Daily Intake (ADI)

B.6.10.2 Acute Reference Dose (ARfD) @‘D

@
The most appropriate starting point for derivir:gﬁwe ARITD is the NOAEL of 250 mg/kg identified
in the acute oral neurotoxicity study on XDE:729 Acid (Sl 2010, 1A 5.7.1/01), based on
the observation of slight reduced bodyweiqgﬁs and equivocal evidence of reduced activity several
hours after dosing. b§
The other studies which potentially p&&/Qide information on toxicity associated with acute
exposure do not provide a suitable starting point for the ARfD derivation. In the general acute
toxicity studies, the only dose Ie\pg:E investigated were much greater than the 250 mg/kg acute
neurotoxicity LOAEL. Also, ngadverse effects that could clearly be associated with the first few
days exposure were observe%fi?n the short-term repeated dose toxicity and developmental toxicity
studies.

&
P

The standard assessme@éfbactor of 100 is deemed appropriate. So, dividing the NOAEL of 250
mg/kg/day by 100, anvARTD of 2.5 mg/kg/day is derived.
&
o
B.6.10.3 Adrlgssible Operator Exposure Level (AOEL)
Q
A systemiqﬁ(DOEL based on the NOAEL of 5.78 mg/kg/day identified in the developmental
toxicity sttidy (xS 2012, !1A 5.6.11/04) is proposed as this dose level is relevant
toa sh@Q—term repeated exposure pattern experienced by operators. There is no reason to apply a
safetysfactor other than the standard one of 100. Therefore, dividing the NOAEL of 5.78
mglkg/day by 100, an AOEL of 0.058 mg/kg/day is derived.
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B.6.10.4 Maximum Allowable Concentration (MAC: drinking water limit)

water should not exceed 10% of the ADI and assuming water consumption of 2 L/day angaoi’
bodyweight of 60 kg. However, the levels of all active substances in drinking water ar@imited
3

to 0.1 pg/L under EU legislation. N
o
>

B.6.10.5 Proposal for classification and labelling é@

G

<
No classification with respect to human health is proposed. Q@o)

&

X
B.6.11  Acute toxicity, irritancy and skin sensitisation of GF-257§§}‘|IIA 7.1)

N
GF-2573 is an emulsifiable concentrate (EC) formulation containing?i.G g/L XDE-729 Methyl.
In use spray dilutions will be 0.12g/L and 0.020g/L. §
S
o
B.6.11.1 Acute oral toxicity (I111A 7.1.1) !\fz‘
O
GF-2573 0
Study : 111A1 7.1.1/01 Acute oral—,%xicity up and down procedure in rats

N

Reference | [N (20112) L
Date performed = March — April 2011 &

Test facility lllllll!?illll
Report reference : il study no. 34820, Dow study no. 110305

Guideline(s) OECD 425 +.°
Deviations from the guideline ; None Q
GLP | Yes XS
Test material GF-ZSS@ot #E2837-57,TSN031424-0002, containing 0.86% w/w
DE-729 Methyl

(7.8 g/b X
Study acceptable @ Yes be

METHODS \@03

O

o
Female Fischer 344 rats, 11 wegks old, were used. Dosing was by gavage. The animals were
fasted prior to dosing. The testsubstance was administered undiluted. The stability of the
formulation was not deterrrori:ned as part of this study.
One group of three femal§$ received a single dose of 5000 mg/kg bodyweight, administered by
gavage. As all three arlj#l’als survived at this dose level, no further testing was necessary.

(2

Animals were examined for mortality and clinical signs during the first several hours post-dosing
and at least once gaily thereafter. Bodyweights were recorded on the day of application and on
day 7 and 14. The study was terminated after a 14 day observation period. A gross necropsy was
conducted on&ll animals, in which the external surfaces of the animal and the organs of the
thoracic angabdominal cavities were examined.
$
Q
REsug;\?s

o
AIL~§nimaIs survived test substance administration and gained body weight during the study.
owing administration, one animal was hypoactive and exhibited ano-genital staining, clear
-foral discharge and reduced faecal volume. This animal recovered from these symptoms
A" by day 2 and along with the other two animals appeared active and healthy for the remainder of

5
N
&
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the 14-day observation period. No gross abnormalities were noted for any of the animals at \Q@
necropsy on day 14. &
&
CONCLUSION P
@
The acute oral LDso of GF-2573 in female rats is >5000 mg/kg. Accordingly, of GF-2\§3 is not
classified for acute oral toxicity. X0
o
X
Q
S (20112)
@
B.6.11.2 Acute dermal toxicity (I11A 7.1.2) N
S
X
i
GF-2573 o

Study 111A17.1.2/01 Acute dermal toxicity study in rats
Reference )

Date performed March — April 2011 g
@Q

Test facility
Report reference il study no. 31821, Dow stua')'/ no. 110306

Guideline(s) OECD 402 . \OQ
Deviations from the guideline | None \(}}'

GLP | Yes &S
Test material | GF-2573, Lot #E2837-57,TSN031424-0002, containing 0.86% w/w
(7.8 g/L) XDE-729 Methy!
Study acceptable | Yes @’Z’

@
METHODS 5
<

Female Fischer 344 rats, 11 weeks old, were\fﬁsed. On the day prior to dosing, the fur was clipped
from the dorsal area of the trunk. The dayof dosing was designated study day 0. The test material
was applied, undiluted, to an area of cIL§ped skin, measuring 5 x 7.5 cm (approximately 10% of
the body surface) on each animal and®8bvered with a5 x 7.5 cm, 4-ply, gauze pad. The gauze pad
and entire trunk of each animal werg’then wrapped with 3-inch Durapore tape to avoid
dislocation of the pad and to minj@ﬁze loss of the test substance. After an exposure period of 24
hours, the dressings were remo,géd and dosing site was rinsed with a 3% soap solution followed

X
by tap water. D

Q
A group of 5 males and gg%males received a single dose of 5000 mg/kg bodyweight.
AN

Animals were exami@{gfor mortality and clinical signs during the first several hours post-dosing
and at least once d@}y thereafter. Bodyweights were recorded on the day of application and on
day 7 and 14. Thgstudy was terminated after a 14 day observation period. A gross necropsy was
conducted on aftanimals, in which the external surfaces of the animal and the organs of the
thoracic andq@‘bdominal cavities were examined.

<
RESULTS
«Q

X
All als survived exposure to the test substance. Ocular discharge was observed in two
females from days 3 through 5. Dermal irritation at the dose site was observed for all animals
from day 1. In most animals, the signs of irritation persisted until termination on day 14. There

{gwere no other clinical findings recorded for any animal over the course of the observation period.
N

O.
N
&
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Although all rats lost body weight by day 7, all showed body weight gain between days 7 and %’
No gross abnormalities were noted for any of the animals when necropsied at the conclusion 8}‘

the 14-day observation period. 2
@
CONCLUSION o
S
N
The acute dermal LDsp of GF-2573 in rats is >5000 mg/kg. Accordingly, GF-2573 g%ot
classified for acute dermal toxicity. {\@
fo
& N (20115)

X

o
B.6.11.3 Acute inhalation toxicity (I11A 7.1.3) ;03

N

No inhalation studies have been conducted on GF-2573 because this product does not fall into
any of the categories which require inhalation testing according to Rirective 91/414/EEC (Annex
111, 7.1.3 Inhalation). &

S

(%)
The inhalation test must be carried out only where the product: <&
* a gas or liquified gas, \\Q
* is a smoke-generating formulation or fumigant, c}(b

* is a vapour releasing preparation, Y
« is used with fogging equipment, b\{\
* is an aerosol, Q)(b

* contains an active substance with a Vapoe)r pressure >1 x 10 Pa and is to be used in
enclosed spaces such as warehouses or glasshouses,

* is a powder containing a s1gn1ﬁcantg’?oportlon of particles of diameter <50 um (>1% on
a weight basis), o

* is to be applied from aircraft in e}_ﬁses where inhalation exposure is relevant,

* is to be applied in a manner w@ch generates a significant proportion of particles or
droplets of diameter <50 um (,)91 % on a weight basis).

o N
B.6.11.4 Skinirritancy (I11A 7;%.4)
Q

N4

@
(\b GF-2573
x’\\OStudy I11A1 7.1.4/01 Primary skin irritation study in rabbits
\ﬁference I (2009a)
Datg®performed October 2009
CTest facility [
ort reference | il study no. 28348, Dow study no. 090537
& Guideline(s) | OECD 404

Deviationsfrom the guideline | None
& GLP | Yes
Q(b Test material | GF-2573, Lot #E2837-57, TSN031424-0002, containing 0.86% w/w
2 (7.8 g/L) XDE-729 Methyl
@ Study acceptable = Yes

I\/IEJ\loﬁODS

@)2573 was applied by semi-occlusive application of 0.5 g (undiluted) to a clipped area of
&Qfmtact skin on the dorsal area of the trunk of each of three young adult female New Zealand white
o.
S
Q_

§V'
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rabbits. The duration of treatment was 4 hours, after which the dressings were removed and
dosing site was rinsed with a 3% soap solution followed by tap water.

The animals were checked daily for signs of systemic toxicity and mortality. Bodyweighgz?ﬂ/ere
recorded at the start and finish of the study. Any skin reactions were assessed accordingdo the
numerical scoring system of OECD test guideline 404, approximately 1, 24, 48 and 72 hours and
at 7, 10 and 14 days after the removal of the dressings. Additionally, for the first ofgﬁe three
animals tested, skin reactions were also assessed after 3 minutes and 1 hour expo@e periods.
Study was terminated at 14 days. 0«)
&

RESULTS és*
No deaths occurred. No signs of systemic toxicity were observed. Thel@éﬂy weights of the
rabbits appeared to be within a normal range of variability. $

&S
Well-defined erythema and slight oedema were observed in all th@e animals within 24 hours of
patch removal. The overall incidence and severity of irritation @zreased gradually with time. A
brown area, new skin, hyperkeratosis and/or desquamation at the dose site were evident in the
animals between 24 hours and day 14. Very slight erythem@nd desquamation persisted at the
dose sites of all three animals through Day 14 (study terr%iMatlon)

In the first animal tested, there was no dermal irritati §noted at the 3-minute application site.
Very slight erythema was observed at the 1-hour sng%)etween 24 hours and day 7. Also
desquamation was evident at the 1-hour site fromq72 hours and persisted through Day 14 (study
termination)

The mean irritation scores for the 24, 48 a 2 hours observations are shown in Table B.6.11.4-
1. As a mean score of 2 for erythema or gédema has been observed in at least two of the three

animals tested, the criteria for classmc n as R38; Irritating to skin (Directive 67/548/EEC) are
met. However, the classification crlt%% for skin irritation under Regulation (EC) 1272/2008 are

not met as the mean scores are not\b ??2 3.

&

Q
Table B.6.11.4-1: Mean skin i?r@?ation scores at 24,48 and 72 h

Score for h animal: mean of 24, 48 & 72 h observations ibili
Number tested E® Reversibility Result
Erythema Oedema (Yes/No)
. N Irritating.
3 NZW rabbits @ 2,2,2 1.3,2,2 No R38
o
CONCLUSION
s\

GF-2573 is ékin irritant, meeting the criteria for classification as R38; Irritating to skin under
Directive 6 A8/EEC. However, GF-2573 does not meet the criteria for classification for skin
irritancy ghder Regulation (EC) 1272/2008).

& (S 20092)
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B.6.11.5 Eye irritancy (I11A 7.1.5)

-0
GF-2573 &
Study | I11A1 7.1.5/01 Primary eye irritation study in rabbits Q;Q
Reference | 2009b) <
Date performed = October 2009 §
Test facility | >
Report reference . il study no. 28347, Dow study no. 090538 é@
Guideline(s) | OECD 405 Q&
Deviations from the guideline | None Q)o)
GLP | Yes {Q
Test material | GF-2573, Lot #E2837-57, TSN031424-0002, CQ@aining 0.86% wiw
(7.8 g/L) XDE-729 Methyl S
Study acceptable | Yes @

&
METHODS <§
\{D

A 0.1 ml aliquot of GF-2573 was installed into one eye of eachﬁthree young adult female New
Zealand white rabbits. The other eye, which was untreated, se?ved as a control. Scoring of eye
reactions, according to the numerical system of OECD test\g‘ﬁideline 405, was conducted at 1,
24, 48 and 72 hours and at 4 days. The animals were chegked daily for signs of systemic toxicity
and mortality. Bodyweights were recorded at the start asd finish of the study

N

RESULTS @‘zrb

@
No deaths occurred. No systemic signs of toxicéi? were reported.
S

One hour after test substance instillation, two tr&bted eyes exhibited iritis and all three treated eyes
exhibited conjunctivitis. The overall inciden<§\%nd severity of irritation decreased with time. All animals
were free of ocular irritation by Day 4. Thete was no corneal opacity observed in any treated eye during

; N
this study. 0y

@
The mean irritation scores for thegzt’, 48 and 72 hours observations are shown in Table
B.6.11.11-1. The mild reactions@)served did not meet the criteria for classification as an eye
irritant. ;§D
o
Table B.6.11.5-1: Mean ir@gtion scores at 24,48 and 72 h
oy

Number tested Score ;@’Ueach animal: mean of 24, 48 & 72 h observations Reversibility Result
7 ; ; ; Yes/no
Corr@ Iris Conjunctiva
,O Redness Chemosis
3 NZW rabbits A@,\f), 0 0.3,0.3,0 1,1.7,17 0.3,0.7,0.7 Yes Not irritating
S
CONCLUSIq}@N

Q
GF-2573§srod not induce significant or irreversible damage to the eye and therefore is not
classifjg@ for eye irritancy.

$ IR, (2009))



243

XDE 729 Methyl (Halauxifen-methyl) Volume 3, Annex B.6 00@
O
S

B.6.11.6 Skin sensitisation (I11A 7.1.6)

GF-2573 )
Study © I11A1 6.11.6/01 Local lymph node assay in CBA/J mice (D@
Reference | |G (2010) o
Date performed | January 2010 \x'QQ)

Test facility | |
. ]

Report reference | Laboratory study ID 101001 @b
Guideline(s) | OECD 429 (2002) >
Deviations from the guideline | The positive control group did not achieve the requi@ >3 SI.
However, the study is considered acceptable becalqgé a positive
sensitisation result for GF-2537 is claimed by théApplicant.
GLP  Yes &
Test material = GF-2573, Lot #E2837—57,TSN031424—0002.,§’C’ontaining 0.86% wiw
(7.8 g/L) XDE-729 Methyl &

Study acceptable = Yes §°

(}(I)

NS

METHODS

Qggb
Female mice of the CBA/J strain, aged 9-12 weeks, were usgd.
N
In a screening study, 3 daily topical applications (25 pl \(gorsal surface of each ear) of 1%, 5%,
25%, 50%, 75%, or 100% GF-2573 were given to one\@himal at each dose level. Erythema was
absent in the mice exposed to up to 25% and presentbbvith concentration-related severity had the
higher concentrations. Bodyweights were unaffecteél in all dose groups. Results from this study
were used to select concentrations for main LLQ&.
o
In the LLNA, six female mice/group receiv % daily topical applications (25 pl to dorsal surface
of each ear) of 5%, 20%, or 80% of GF-25%3. A vehicle and positive control groups were
similarly treated with 1% Pluronic L92 g?ffactant or 30% a-hexylcinnamaldehyde (HCA),
respectively. Three days after the third;application, all the animals were injected, via the tail vein,
with approximately 250pl of phosphéte buffered saline (PBS) containing 20uCi of a 2.0Ci/mmol
specific activity *H-methyl thymi@)&‘ﬁe. Approximately 5 hours later, the animals were killed and
the draining auricular lymph nodgs were removed from each animal and, together with the nodes
from the other animals in the gfoup, were placed in a container of PBS. A single cell suspension
of the auricular lymph nodesdrom each mouse was prepared by gentle mechanical disaggregation
using a tissue homogeniZ@QThe cells were washed two times and were suspended in 3 ml of 5%
trichloroacetic acid (TCA) for approximately 18 hours. The suspended precipitates were
centrifuged (200 x g faP10 minutes) and the supernatant removed. The pellet from each mouse
was reconstituted in;f’ml of 5% TCA and subsequently transferred to a scintillation vial
containing 10 ml gf/Aquasol-2 scintillation cocktail. Two additional 2 ml aliquots of water were
used to rinse the tubes and the rinses were added to the scintillation vials containing the 1 ml of
pellet in TCA@%d cocktail. The radioactivity in each precipitate was measured using a 3-
scintillation@)unter and reported as disintegrations per minute (dpm) per mouse. The mean
activity og@ach test group is then divided by the mean activity of the vehicle control group to
give a tqs*t:control ratio known as the stimulation index (SI), for each concentration. The criterion
for a gésitive response is that the SI for one or more concentrations is >3.
&
Dgﬁng the study any clinical signs were recorded, the ears were examined for erythema, and
‘ \Q@bdyweights were recorded.

N

0.
N
&
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RESULTS

- . - i o
There were no clinical signs of toxicity or adverse effects on bodyweights. Erythema of the.ear
was absent in the mice treated with 5% and 20%, while at 80% slight erythema was seen ga?/ 3,
which resolved by day 6. o

)
N

As shown in Table B.6.11.6-1, the SI value for the GF-2573 80% group was >3, indiCating a
positive response. An EC3 of 32.4% was calculated. The criteria for classification:& R43; May
cause sensitisation by skin contact (Directive 67/548/EEC) and Skin Sens. 1B. 51}%17 (Regulation

(EC) 1272/2008) are met. @

N

For the positive control group, the SI was 2.9; as the response was <3, thQ@gtisfactory conduct of
the study could not be confirmed. However, because the Applicant is claiming a positive result,
this assay is considered to be acceptable. Reference to recent laboratagy historical control data
(see Table B.6.11.6-2) suggests that the low SI for the positive congel group in the current study
was the result of an unusually high disintegrations/min count for,gte vehicle control group.

S
4]
The UK RMS notes that GF-2573 contains a co-formulant thd€is a known skin sensitiser.
&
-O
N
Table B.6.11.6—1: Group mean disintegrations/min and stgé\ulation indices
Dose group Mean disintegratipa's?min Si
0 (L92 vehicle control) 1954 Qrb 1.0
GF-2573 5% 208@&‘2’ 1.1
GF-2573 20% 4@91* 2.4
GF-2573 80% o 360* 5.3
HCA 30% (positive control) (§ 5680* 2.9
*significantly different from control, p<0.05 §
QO
N
Table B.6.11.6—1: Laboratory historicg)ibcontrol data: vehicle and positive control groups
S :
Vehicle control: mean 30% HCA: mean
Study 1D Report Date Vg}@gfe disintegrations/min disintegrations/min S
091025 April 14, 2009 1%{12_92 1083 6838 6.3
091071 September 8, 2009 [.1% L92 433 6729 155
091046 June 22,2009 Y 1% 192 770 2847 3.7
091052 July 8, 2009{:&' 1% L92 555 4183 7.5
091092 September 24&&)09 1% L92 1001 5370 5.4
T

O
CONCLUSION %
>

S
GF-2573, with@dn Sl value of >3 (and EC3 of 32%) demonstrates skin sensitising potential in the

LLNA. Theriteria for classification as R43; May cause sensitisation by skin contact (Directive
67/548/E%@) and Skin Sens. 1B. H317 (Regulation (EC) 1272/2008) are met.
o (I, 2010)
o
&
S
O
¥
X2
N
O.
N
Q_
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B.6.11.7 Summary of acute toxicity, irritation and skin sensitisation studies Q@
R
S
Classificati Refi
Test Species Result assification eé&é nee
67/548/EEC EC1272/2008 (stddy I1D)
2011a
Acute oral Rat LDso >5000 mg/kg - < (110305)
\J
- 2011b
Acute dermal Rabbit LDsy >5000 mg/kg - &'Qb E0306)

Acute inhalation Study not conducted because product does

not fall into any of the categories whiclg@quire inhalation testing
7

2009a

Skin irritation Rabbit Positive- irritating R38 ;,\;Q (090537)
. . . < 2009b
Eye irritation Rabbit Negative S} - (090538)
Skin sensitisati Mouse Positive: EC, = 32% R43 ék Sens. 1B
in sensitisation (LLNA) ositive: EC; = 32% | §Skin Sens. 2010 (101001)

S

B.6.11.8 Toxicological data on non active substances (11 IQ@A)

<

>
§
)

The information provided on the non-active substances pr@%nt in GF-2573 indicate no specific

toxicological properties of concern. .@O\
&
B.6.11.9 Proposal for classification and Iabellingl,b

<

Directive 67/548/EEC R
Q
S
R38; Irritating to skin Sb
o
\Q
R43; May cause sensitisation by.skin contact
S
>
Regulation (EC) 1272/2008 (Do(’j
\k.
¢
Skin Sens. 1B. (H317) &
N4
G
B.6.11.10 Potential for ir Qraction between ASs in the product
\be
o
QQ)
N
>
&
&
2
&
«Q
X
&
S
¢
¥
X2
&
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B.6.12  Dermal absorption studies (I11A 7.3) g
S
N
. . . (o)
B.6.12.1 Dermal absorption in vitro 2
~Q(b
GF-2573 @
Study  I11A1 7.6.2/01 In vitro percutaneous absorption of [14C]—XR®9
methyl, formulated as GF-2573 through human and rat skirt)Q
membranes @b
Reference (2011) N
Date performed = May — July 2010 0&)‘1’
Test facility @
Report reference ] study code V8995 N
Guideline(s) | OECD 428 L
Deviations from the guideline . None &
GLP  Yes 4
Test material . GF-2573 containing 7.5 g acid equivalem\sﬁ XDE-729 Methy with
10% of a.i. radiolabelled O
GF-2573 containing 7.5 g acid equi\gdfgnts/L XDE-729 Methyl,
with 100% of a.i. radiolabelled &5
[14C]-XDE-729 Methyl, Iabeledzgf UL-phenyl position, batch XS9-
100040-28, purity 98.5%, specific activity 45.3 mCi.mmol™
Non-radiolabelled XDE-72%‘9|ethyl, batch XW7-38246-49, purity
98.9% @0\
Study acceptable = Yes . {'\\
N
&
METHODS Q
Q@
The test substance was tested at three target codgentrations, representing the maximal
concentration possible when handling the ungﬁuted formulation and concentrations
recommended for use in the field, in humg@‘and rat skin according to the following design:
%
Table B.6.12.1-1 In vitro percutaneous %%orption from GF-2573: study design
Test arou No. of Specie (DOJ Concentration of Mean dose of Exposure Sampling of
group replicates P ,\%Jb XDE-729 Methyl XDE-729 Methyl duration receptor fluid
N
A 6 Hugian 75gaell 71.2 g a.e./em? 10h 0-24 h
Ny
B 6 tfiman 0.12 a.e./L 1.23 pg a.e fom? 10 h 0-24h
C 6 ;\\'OQHuman 0.020 a.e./L 0.21 g a.e /cm? 10h 0-24 h
v
D 6 Rat 75aelL 71.2 pg a.e fem? 10 h 0-24h
G
E 6 _@ Rat 0.12 ae/L 1.23 ug a.e fom? 10h 0-24 h
N\
F % Rat 0.020 a.e./L 0.21 pga.e fom? 10h 0-24h
N
a.e =

fab)
Q,
o
D
o)
<.
<
=2
D
O/%
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USA). The contact time was 10 hours and the post exposure time was a fur@er 14 hours The
amount of radioactivity in the receptor fluid (determined at 1-2 h intervals); skin washes after 10
and 24 h, in the skin (including up to 20 skin strippings), and receptor donor diffusion cell
compartment washings was measured by liquid scintillation countln%o

Human skin membranes were prepared from three separate donor,,gjbRat skin membranes were
prepared from male rat. After thawing, the skin was dermatomegbusmg a Dermatome 25 mm
(Nouvag GmbH, Germany) to a recorded thickness of ca 400%‘m The thickness of the skin
preparations were measured with a digimatic micrometer (\I\&\tutoyo Corporation, Japan).

\
The integrity of the skin membranes was assessed usin %rltlated Water For human skin, skin
membranes with a permeability coefficient (Kp) of less'than 2.5 x 10° % cm/h! were used, while for
rat skin membranes with a K;, of less than 3.5 x 10° Q)‘Qm/h were used.

The solubility of XR-729 Methyl in the receptos. ?Imd (saline containing 6 % polyoxyethylene
20-oleyl ether (w/v)) is considered to meet t@equwements of the OECD guideline. The
solubility was determined to be ca 37 pg/m&: The highest dose of XR-729 Methyl (ca 44.8 ug
a.i./skin membrane) over 24 h, assuming £0 % absorption, would mean 4.48 pg XR-729 methyl
in 38.4 mL of receptor fluid, i.e. 0.12 p@‘mL. The solubility of the test substance in this receptor
fluid composition is therefore conmdg@d sufficient, especially con3|der|ng the fact that the
maximal amount entering the recepﬁr fluid was only 2.85 pg/cm? over 24 h, or 3.98 % of the

highest dose (rat skin). an

Q
Q
RESULTS b?z?

$
The key results are sumn@\nsed in Tables B6.12.1-2 and B6.12.1-3.

Dermal absorption wa% calculated as the sum of radioactivity in the receptor fluid, the receptor
compartment Wash@gs the skin tape strips excluding the first two strips and skin, and was
normalised to 100% recovery for test groups with total radioactivity recoveries of <95%. For the
concentrate (7.8ymg/L) absorption was 0.9% and 5.2% of administered dose for human and rat
skin, respectigbly For the 0.12 mg/L dilution absorption was 16.1% and 44.1% of administered
dose and foﬁhe 0.02 mg/L dilution absorption was 26.5% and 42.7% of administered dose for
human aQG“ rat skin, respectively.
\

I th roups with radioactivity recovery of <95%, there was no evidence that the loss of

activity had occurred preferentially from either the absorbed or unabsorbed factions, and
tgérefore normalisation of the absorbed dose to 100% recovery was considered appropriate.
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Based on maximum flux values, dermal absorption of XDE-729 Methyl through human skin wg@

about 9-fold lower from the concentrate, 4-fold lower from the 0.12 mg/L dilution and about 6\\
50% lower, compared with rat skin. 2
. P
Table B.6.12.1-2. Dermal absorption of XDE-729 Methyl from GF-2573 through human skim,
XDE-729 Methyl conc. [g/L] 75 0.12 0.020 O(:V
Administered dose [ug/cm?] 71.2 1.23 Og@
Penetration into the receptor fluid Z‘Z,:; uglem” | % ofdose | pglem’® Z%gg h&ié; ug/cm?
after 24 h 051 | 0.36 9.69 0.12 159 | 0033
Maximal flux [pig/cm?/h] 0.024 0.006 (\6‘ 0.002
Lag time [h] 6.9 2.8 \{0\ 1.4
Absorbed dose [as % of dose]; 0.8+0.2 149+2.1 Q@V 26.5+5.4
pereddoslemseationl | i w S w
Pormalsd fo ol recovery 11 161 5 25
Recovery of radioactivity (% of dose, meaQ:EU SD)
Receptor fluid 0.51+0.17 9{\@%' 1.33 158+3.7
Receptor compartment wash 0.03£0.01 é@G +0.06 0.66 £ 0.16
Skin tape strips (3 — last) 0.09 +0.04 ) {‘\\0"1.36 +0.39 291+£0.94
Skin 0.18 £0.07 ‘Z)b\ 3.54 £0.60 7.17+2.33
Donor compartment 016+013 0.78 £1.23 0.45+0.26
Skin wash t = 10h 92.3+2.6 \"QQ) 70.0+6.1 61.2+5.7
Skin wash t = 24h 051+ 0.(6> 6.27 +£1.78 10.6+25
Total skin wash + tape strips 1 & 2 92'8,§'}6 76.8+4.8 73.2+6.2
Total recovery 93@% 2.6 925+34 100.2 £4.0

*The absorbed dose is defined as the sum dPradioactivity found in the receptor fluid, the receptor compartment wash,
the stratum corneum (first two skin tape strips excluded) and skin
** According to EFSA Guidance on lﬁmal Absorption, when variance is significant (i.e. SD is >25% of mean) the

standard deviation should be added\@t e mean
O
Q‘D
<4
(\b(b
i
O
N
A(D
O‘Z)
&
2
(\0
Q‘b
(2]
&
s\O
S
$
OC)
@b
N
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Table B.6.12.1-3. Dermal absorption of XDE-729 Methyl from GF-2573 through rat skin \Q\%
XDE-729 Methyl conc. [g/L] 7.5 0.12 0.020 6\\
Administered dose [ug/cm?] 715 1.23 0.21 0@{0
Penetration into the receptor fluid Z(:)g: ug/em® | %ofdose | pg/cm® Z(:):g Ho/ C'(@Q
after 24 398 | 285 26.6 0.33 238 0050
Maximal flux [pug/cm?/h] 0.212 0.022 0.003>
Lag time [h] 25 25 (él\
Absorbed dose [as % of dose]” 49+0.6 411429 +3.2
Absorbed dose [% of dose], 52 441 N 27
normalised for total recovery ,;9
Recovery of radioactivity (% of dose, mean £+ SD) {’3’
Receptor fluid 3.98 +0.49 266+20 ¢ 238+59
Receptor compartment 0.05+0.02 0.58+0.19 ,@Q 0.69 +0.13
Tape strips (3 — last) 0.33+0.10 7.03+ 1.4%\@ 10.7+4.2
Skin 0.51+£0.13 6.85+ ]@ 7.42+1.82
Donor compartment 0.14+0.15 0.13&, .03 0.19 +0.08
Skin wash t = 10h 87.2+1.9 4457 +35 423452
Skin wash t = 24h 0.66 +0.18 . @é%s +1.49 12.0+2.1
Total skin wash + tape strips 1 & 2 88.0+1.38 & b20=x27 57.6+3.7
Total recovery 930421 |& 932+21 1005+ 0.8
*The absorbed dose is defined as the sum of radioactivity'in the receptor fluid, the receptor compartment wash, the
stratum corneum (first two skin tape strips excluded) skin
S
CONCLUSION Sb

o

In vitro dermal absorption of XDE-729 gﬂgthyl from GF-2573 over a 24 hour period was:
S

0
Table B.6.12.1-4. Dermal absorption %}XDE-729 Methyl from GF-2573 through rat skin: conclusion

Species/parameter Con@i‘r'i’trate 75¢9/L Field dilution 0.12 g/L Field dilution 0.02 g/L
Rat % absorption Qo 5.2 44.1 42.7
Human % absorption x(b\"u 1.1 16.1 26.5
Ratio rat/human (% absorption) AQU 4.7 2.7 1.6
Ratio rat/human (maximal flux) ;;?J 8.3 3.7 15
N4
A(b
Q
& I (201)
2
(\O
Q‘b
<4
N
«Q
X
&
§
OC)
Qb
&
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B.6.12.2 Dermal absorption in vivo Q@
(\\
o

GF-2573
Study : I11A1 7.6.1/01 In vivo percutaneous absorption of [14C]- X@ZQ
methyl, formulated as GF-2573, in rats
Reference | G (2011) oS
Date performed | August 2010 — July 2011 Q
Test facility ©
Report reference | ] study code V9029
Guideline(s) | OECD 427
Deviations from the guideline i None S
GLP | Yes
Test material GF-2573 containing 7.5 g acid equivalentSfL XDE-729 Methyl with
10% of a.i. radiolabelled, batch E3026-@A radiochemical purity
99.1% R4
GF-2573 containing 7.5 g acid quﬁolents/L XDE-729 Methyl,
with 100% of a.i. radlolabelled
[14C]-XDE-729 Methyl, IabeLl@?j at UL-phenyl position, batch
XS9-100040-28, purity 98. %%specmc activity 45.3 mCi.mmol™
Non-radiolabelled XDE- ethyl, batch XW7-38246-49, purity
98.9%

Study acceptable = Yes O

)
g
9

METHODS b.\Q

. o . .
The radiolabelled test substance was tested at three%arget concentrations, representing the
maximal concentration possible when handllng the undiluted formulation and concentrations
recommended for use in the field, in Wistar mgbe rat skin according to the following design:
O
N
Table B.6.12.2-1 In vivo percutaneous abs%ftion from GF-2573: study design
Cn

No. of rats/ Nominal @centration of Nominal dose of Exposure e .
Test group e . Sacrifice times
sacrifice time XI%Z-}729 Methyl XDE-729 Methyl duration
Concentrate 4 \397.5 gae/L 75 ug a.e./em? 10h 24,48,72 & 144 h
O
Field dilution 1 4 Q(D 0.15gae. gL 1.5 ug a.e./em? 10h 24,48,96 & 192 h
Field dilution 2 4 )(’D\('D 0.025 a.e. g/L 0.25 pg a.e./om? 10h 24,48,96 & 192 h
a.e. = acid equivalents QU
O
N
The test substance Was,}?%elled on the phenyl ring, as indicated by an asterisk below.
A
QQ)
&
2
\O
Qq?
9
&
«Q
X
S

Fol\@Ning administration (100 pL of test preparation to 10 cm? area of skin), the shaved
%gfﬂication site was protected by an ‘O’-ring enclosing the treated area and covered with a
P otective dressing. The animals were placed in metabolism cages designed specifically for the
A& quantitative collection of urine and faeces.

5
N
&
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X2
: : : : N
After an exposure period of 10 h, the protective dressings were removed retained for analysmé‘

The unabsorbed test substance was removed from the application site by washing with a mild
lukewarm soap solution using cotton swabs. Urine and faeces were quantitatively collect%i;’at
various intervals until termination. Blood samples were taken from the tail vein 4 h aft
application and at the end of the 10 h application period, and from the abdominal aort\a?at
termination. At termination the application site was washed and skin stripped. The gﬂpped skin
was removed and retained for analysis. As control, a skin sample of a non-treated:$haved area
was also collected. The gastro-intestinal tract and residual carcass were retaine%‘ﬁ)r analysis.

@
The radioactivity in urine, faeces, cage washes, skin wash, skin tape strips, e}:?plication site skin,
non-treated skin, GI tract, residual carcass, blood collected at necropsy, dréssings plus ‘O’ ring
were measured by liquid scintillation counting and expressed % of tota(ga(ﬁministered

radioactivity. $
N
Blood plasma samples were also analysed for XDE-729 Methyl ,a,ﬁgXDE-729 Acid, by HPLC
and by LC-MS/MS S
Q_
RESULTS S
\
NG

There were no treatment related deaths or clinical signs g@cfoxicity.

N

The distribution of radioactivity is presented in Tagg B.6.12.2-1.

@
Mean total recoveries were high in all groups, @?ging from 97.06% to 99.73%. In all groups, the
majority of the administered radioactivity W@Qecovered in the skin surface washing swabs.

N
Most of the systemic absorption of radio@ﬁvity occurred within the first 24 h hours of the study,
and therefore it can be assumed that aII@f the radioactivity in the 20 skin tape strips will
represent material that will not becorg)g’bioavailable due to desquamation. Thus, the total amount
absorbed can be calculated by summjing the amounts of radioactivity in urine, faeces, cage wash,
Gl tract, carcass and stripped skiqg\fAllowing for natural variation the total absorbed appeared to
be essentially complete by 48 h @nd so an absorption value can be calculated as the mean of the
48 h, 72/96 h and 144/192 h yalues, which are 9.0%, 13.8% and 22.4% for the concentrate, field
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Table B.6.12.2-1 Mean distribution of radioactivity expressed as % of administered dose {Q\%
GF-2573 concentrate GF-2573 field dilution 1 GF-2573 field dil&ion 2
(75gael™ (0.15gael™ (0.025¢ a.f@Ql)
Sample /2%
Termination time Termination time Termin%tf@n time
24h | 48h | 72h [ 144n | 24n | 48h [ 96n [ 192n | 24 | 48RS] 96h | 192
Absorbed radioactivity >\O\
Urine (total) 5.30 5.72 5.80 7.88 7.31 8.01 | 11.38 | 10.46 | 12.58 ;\Q\f).lﬁ 13.77 | 17.17
Faeces (total) 1.45 1.68 1.65 2.81 2.66 291 4.06 3.19 3.4’3\‘3 5.72 3.91 5.06
Cage wash 0.38 0.08 0.04 0.13 0.40 0.13 0.16 0.03 rO\@\f) 0.23 0.14 0.09
Blood 0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 | <0.01 D\BJ.OZ <0.01 | <0.02 | <0.01
Control skin <0.01 | <0.01 | <0.01 | 0.08 | <0.01 | 0.01 0.05 <O.% <0.01 | <0.01 | 0.02 | <0.03
Gl-tract 0.41 0.08 0.02 0.02 0.15 0.06 0.02 9@2 0.33 | <0.07 | <0.09 | <0.09
Carcass 0.22 0.12 0.15 0.42 0.14 0.24 0.27 ,$0.07 <0.40 | <0.38 | <0.46 | <0.43
Stripped skin 0.37 0.85 0.18 0.15 0.21 0.19 0.1%3\ 0.06 0.24 0.20 0.12 0.05
Total absorbed 8.15 8.55 7.86 | 11.49 | 10.89 | 11.56 1{@0 13.85 | 17.33 | 25.78 | 18.53 | 22.93
e e 135
Non-absorbed radloactn@/
Skin wash 85.21 | 84.68 | 87.59 | 84.12 | 80.69 r@.Bg 72.24 | 79.05 | 74.55 | 69.46 | 76.16 | 67.62
Skin strips 1&2 0.45 0.35 0.59 0.88 1.87 Q~\/2.96 6.45 3.52 3.69 1.13 2.25 6.45
Skin strips 3-20 1.26 0.98 0.82 0.23 2.%?’ 2.66 1.68 1.04 2.46 244 1.48 154
‘O’ ring, dressings etc. 2.64 295 | 197 2.79 09%5 0.86 0.61 0.82 0.44 0.39 0.65 1.20
Total not absorbed 89.56 | 88.96 | 90.97 | 88.0 “5536.29 85.87 | 80.98 | 84.43 | 81.14 | 73.42 | 80.54 | 76.81
X&ecovery

Total recovery

Analysis of individual plasma samples
unsuccessful due to the analysis syst
MS/MS of pooled 4 hand 10 h sa

not present (limit of detection 1

respectively.

CONCLUSION

| 97.69 | 97.51 | 98.81 | 9746 | 97.19 | 97.43 | 97.06 | 98.25 | 98.47 | 99.22 | 99.09 | 99.73
J

<

@Q
b‘b
<

\0

@?XDE-?ZQ Methyl and XDE-729 Acid by HPLC were
being insufficiently sensitive. Further analysis by LC-

s from the 7.5 g/L group found that XDE-729 Methyl was

rygfg) and that XDE-729 Acid was present at 47 and 22 ng/g,

The following in vivo d§?mal absorption values in the rat for XDE-729 Methyl from GF-2573 are

determined:

% for the concentrate (7.5 g/L)

- (§13.8% for field dilution 1 (0.15 g/L)
& 22.4% for field dilution 2 (0.025 g/L)

(\

XDE-729 Méthyl was not present in the plasma at 4 and 10 h of animals receiving the highest

dose Ieve\LQ

I (2011)
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B.6.12.3 Summary of dermal absorption and calculation of dermal absorption values Q@
X
N
Estimated human in vivo values can be calculated from the in vitro and in vivo dermal absoo[){atlon
studies as follows: P
NS
Table B.6.12.3-1. Dermal absorption values for XDE-729 Methyl from GF-2573 Q’\'
O
Parameter Concentrate Field dilution 2 Field dilution 1
(7.5ga.e.l/L) (0.12-0.15g a.e./L) (0:92-0.025g a.e./L)
Rat in vivo % absorption 9.0 13.8 &{b 224
Ratio in vitro rat/human maximal flux 8.3 3.7 ] 15
Estimated human in vivo % absorption value 1% 4% f\é\' 15%

X

2
It is noted that the co-RMS (France) would prefer to use dermal absorp\ﬂ%n values that are based
on the ratios of the in vitro rat/human % absorption ratios (these ratig$ are presented in Table
B.6.12.1-4). Using the % absorption ratios, dermal absorption valugs for the concentrate, field
dilution 2 and field dilution 1, respectively, of 2%, 5% and 14%are calculated. However, the
RMS (UK) considers that using dermal absorption values basedzoh the % absorptions ratios,
instead of maximum flux ratios, does not influence the outcame of the risk assessments for
operators, workers and bystanders. (5\\0
N
o
The safener cloguintocet-mexyl is a co-formulant in 653573. This is an existing safener and
has previously been consider in the EU as part of th EU review of clodinafop (see Draft
Assessment Report on clodinafop-propargyl prepared by the Netherlands, dated October 2003
and the EFSA Conclusion, finalised 10 August 2§05). Appropriate dermal absorption values will
need to be considered at Member State level v&&n evaluating product applications.

Sb
o
B.6.13  Toxicological data on non a%fﬁle substances (I11A 7.4)
S
. . . - . - -

The information provided on the noggactlve substances present in GF-2573 indicates no specific
toxicological properties of concerg@’
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r exposure (111A 7.2.1)

resentative formulation for the EU registration of XDE-729 methyl. GE2573,

containing 7.82 g/L of the active substance XDE-729 methyl is intended to be used on cer@?s as a post
emergence herbicide. {\\Q’

>
Estimates of non-dietary exposure and associated summary calculations are presented &Iow with full
calculation sheets detailed in Appendix 2. F

X
Details of ‘GF - 2573pertinent to operator, bystander and worker exposure are im%marised in Table

B.6.14.1-1 below.

4

$

Table B.6.14.1 -1 ‘GF-2573’ - Critical uses and end points pertaining teloperator, bystander and

worker exposure

S
\{D
R

3 _ ’ D
GF-2573 an

Formulation type

Emulsifiable Concentrate (EC) containing 782 g/l XDE-729 methyl

Use

Herbicide for use on cereals targeting broadieaf weed species (outdoor)

Application Field crop boom sprayer S
method N
Max individual 1L / product/ ha >
o
dose Q&
Equivalent to 7.82 g / ai / ha XE-729 methy!
Application Field crop boom sprayer - 108Mitres of spray solution/ha
volume <
Max spray Field crop boom sprayer0$0.0782 o/L XDE-729 methyl
b

concentration

Max total dose

(%0)
2 applications (autunan & spring) equivalent to 15.64 g / ai / ha XDE-729 methyl

Latest time of BBCH 45 @m
application O
Packaging PET & F—HDE&‘container— 02L,05L,1L,2L,3L,5L,10Land20L

Classification

Xi  “Irritant®”

R38 ‘Irritag‘}%g to skin’
R43 ‘M;J? cause sensitisation by skin contact’
Active substance | XDE<&29 methyl
0‘0
AOEL 0%158 mg/kg bw/day
Dermal 4ﬂ% for concentrate
absorption 1 "15% in spray dilution

0

* Dermal absorg\l%n value derived from spray dilution of 0.02-0.25 g a.e/L as detailed in Table B.6.12.3-1.
@

The perso Qprotective equipment (PPE) requirements arising from the classification of ‘GF-2573’ as
‘R38 — Irgzglt)ing to skin’ and ‘R43 — May cause sensitisation by skin contact’ and H317 ‘May cause
allergi%sxkin reaction’ are as follows.

Q

S

t§§) handling the

Operators must wear suitable protective clothing (coveralls) and suitable protective gloves when

concentrate.
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Estimates of operator exposure have been conducted in line with the critical GAP(s) identified above in;o@
Table B.6.14.1 -1 and using the following models: (9)\\
&
e UKPOEM® @

e German Model*

¢
$
N

Operator exposure estimates for ‘GF-2573” are summarised below and presented in full at El;% end of this

section (Appendix 2) g
&(DQ
Model: UK POEM >
~Q
X
Scenario: Outdoor use on cereals e
Application method: Field crop boom sprayer go\'
Formulation type: Organic solvent based Container: 10L &
Dose: 1L/ha Water volume: 100 L/ha
Work rate: 50 ha/day Duration of spr@?ing: 6 hours
Operator body weight: 60kg o\fo\'

(%)
Table B.6.14.1-2 Operator exposure to XDE-279 methyl rééﬁlting from the use of ‘GF-
2573’ on cereals (UK POEM for field crop boom sprayers)

g

o
Cn
Dermal exposure Inhalatiqr\te\'(posure Total systemic exposure
mg/person/day mg/pérson/day
Active Mix/loading | Application Mix/load'@'vﬁ Application | mg/kg bw/day % of
Substance L AOEL
No PPE S
XDE-729 1.96 3.25 Ng@igible 0.0047 0.0085 15
methyl N
2

O

<
A pack size of 10L has been assumed thro¥ighout as a realistic choice for treatment of 50 ha from the
proposed range of packaging types. &
\b

O
The predicted operator exposure is@ilculated to be equivalent to 15% of the AOEL for XDE-729 methyl

for an operator wearing no PPE. 2
NG

The UK POEM estimates SU@%arised above (Table B.6.14.1-2) indicate that the use of ‘GF-2573’ on
cereals through tractor-mo nited field crop boom sprayers will result in an acceptable level of systemic
exposure to XDE-279 m@hyl for an operator wearing no PPE.

2

It is noted that the ng&ficted levels of operator exposure will be further reduced due to the PPE
requirements arising from the classification (R38 ‘Irritating to skin’ & R43 ‘May cause sensitisation due
to skin contact’)&f GF-2573. The classification of ‘GF-2573” as R43 & R38 requires the use of
coveralls andqgloves when handling the concentrate.

Q

<

N
O : . N . .
3 E;éguon of Exposure and Absorption of Pesticides by Spray Operators, Scientific subcommittee on Pesticides

and ish Agrochemical association Joint Medical Panel Report (UK MAFF), 1986 and the Predictive Operator
Expgsure Model (POEM) V 1.0, (UK MAFF), 1992, 2007 version. (“UK POEM”).

‘Eﬁniform Principles for Safeguarding the Health of Applicators of Plant Protection Products (Uniform Principles for
~Operator Protection), Mitteilungen aus der Biologischen Bundesanstalt fiir Land-und Forstwirtschaft, Berlin-
.’\ Dahlem, Heft 277, 1992. (‘German Model’).
&
S
Q_

§V'
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Model: German Model "L
s{@
Scenario: Outdoor use on cereals ,@O
Application method: Field crop boom sprayer ,gJ\
Formulation type: Liquid Q‘)Q
Dose: 1L/ha N
Work rate: 20 ha/day $
Operator body weight: 70kg ®b
N
Table B.6.14.1-3 Operator exposure to XDE-279 methyl resulting from the:ﬁ’se of ‘GF-
2573’ on cereals (German Model for field crop boom sprayers) <
&
Dermal exposure Inhalation exposure Tatal systemic exposure
mg/person/day mg/person/day @‘)
Active Mix/loading | Application | Mix/loading | Application 1S <mg/kg bw/day % of
Substance ¥ AOEL
No PPE >
XDE-729 0.38 0.32 0.000094 0.000%8 0.0519 1
methyl <&
N
The predicted operator exposure is calculated to be equwalenté@ 1% of the AOEL for XDE-729 methyl
for an operator wearing no PPE. Q\
N

The German model estimates summarised above (Tablef6.14.1—3) indicate that the use of ‘GF-2573” on
cereals through tractor-mounted field crop boom spraygérs will result in an acceptable level of systemic
exposure to XDE-279 methyl for an operator weariogbno PPE.

There are no PPE requirements arising from the\DQK POEM or German model operator exposure risk
assessments. >

2
The personal protective equipment (PP@ requirements arising from the classification of ‘GF-
2573’ (Xi Irritant, R38 ‘Irritating to gkin’, R43 ‘May cause sensitisation by skin contact” and
H317 ‘May cause allergic skin rea@on ) are as follows:

e Operators must wear sx@t%ble protective clothing (coveralls), suitable protective gloves
when handling the coﬂ%entrate
S

N
0‘0
Final PPE Phrases 4%
2

The operator protec@n phrases must read:
Q

e Operat dmust wear suitable protective clothing (coveralls) and suitable protective gloves
When(gandling the concentrate.
Q
2
&
«Q
&
S
S
%b
&
O.
S
Q_
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B.6.14.2 Bystander exposure (111A 7.2.2) g
X
N
)
Bystander exposure to vapour o)\@
&

Q
Table B.6.14.2-1 — Vapour pressure at 25°C (Pa) of Chlorpyrifos and XDE-729 methyl kéb
<
o

Active substance Vapour pressure at 25°C (Pa) S
Chlorpyrifos 3.35x10° é@
XDE-729 methyl 8 x10° Ogv

(%)

X
Bystander exposure to XDE-279 methyl resulting from the proposed use of ‘GF-2573 is likely to result
primarily from spray drift. However, the level of bystander exposure to XDE-@9 methyl vapour
following the use of ‘GF-2573 can be estimated using a surrogate value for r€sidues in air adjacent to
treated crops, derived from Californian Environmental Protection Agencysﬁﬁdies 5. In these studies, a 24
ha orange orchard was treated with chlorpyrifos using broadcast air—ass@gkd sprayers. During application,
wind speeds ranged from 2 to 20 km/h and the maximum temperatureﬁﬁas 42 °C. Chlorpyrifos residues
in air adjacent to the orchard were monitored over 72 hours. The h'@_ t 24 hour time-weighted average
residue in air was15 pg/m®. o~

.O
) N
Based on these measurements and assuming: c}(b
X2

N

¢ abody weight of 60 kg for an adult (based on&tﬁ\e 50" percentile value for females aged 16 to
24 years in 1995-7 Health Surveys for Englgpd);

e abody weight of 15 kg for a small child (Q&sed on the average value for male and female
children aged 2 and 3 years in 1995-7 Hgalth Surveys for England);

e arespired volume of 15.2 m%day (base% on mean values for the long term inhalation rate for
adult males aged 19 to >65 years p@ished in the United States Environmental Protection
Agency (US EPA) Exposure Factérs Handbook); and

e arespired volume of 8.3 m3/dag(’oased on mean values for the long term inhalation rate for
children aged 3 to 5 years pubfished in the US EPA Exposure Factors Handbook);

@
Potential exposure to vapour is estima@% to be 0.0038 mg/kg bw/day for an adult and 0.0083 mg/kg

bw/day for a child. >

@Q
D
Table B.6.14.2-2 Bvstandg exposure to XDE-279 methyl vapour resultant from the use of
‘GF-2573° on cereals. >

Qo
N
2
Parameter/active % XDE-729 methyl
Adult systemic expbsure 0.003800
% AOEL adult«.” 6.55
U
Child systemi&-exposure 0.0083
% AOEL ¢hild 143
&
«Q
X

3
N

(@)
@alifornia Environmental Protection Agency, Air Resources Board (1998). Report for the application and ambient

{\\‘air monitoring for chlorpyrifos (and the oxon analogue) in Tulare County during spring/summer 1996.
AN

o.
S
&
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The predicted bystander exposure to vapour is calculated to be 7% of the AOEL for an adult and 14% of %
the AOEL for a child for XDE-729 methyl. The calculated bystander exposure to vapour values are within
acceptable limits and no further assessment is required. ©

Bystander exposure to spray drift

Application method: Field crop boom sprayer

of direct measurements of simulated bystander exposure for field crop sprayers in &%K studyb.
<

X
In this study, a single pass of the sprayer resulted in a mean potential dermal exposure (PDE) of 0.1 ml
of spray solution on a bystander positioned 8 m downwind from the edge of the treatment area. Mean

potential inhalation exposure (PIE) was 0.006 ml of spray solution. &
\{D
&
Systemic exposure = (PDE x SC x DA) + (PIE x SC x 100%)/BW QSJ
o~
Where: 9
C}(D
PDE = potential dermal exposure (ml spray) 9
PIE = potential inhalation exposure (ml spray) b\Q

SC = concentration of active substance in spray &
DA = percentage dermal absorption (%) o
BW = bodyweight (60 kg) 6;0

<

Table B.6.14.2-3 Bystander exposure to )@E-279 methyl resultant from spray drift
following the use of ‘GF-2573’ on cerea(gﬁ?

O
Parameter/active XDEjﬁQ methyl
MID (g a.s./ha) 7@?)
Water volume (L/ha) 400
Dermal absorption (%) ,grQlS.O%
AOEL (mg/kg bw/d) 27| 0.058
A
SC (mg/ml) (3\\0 0.0782
PDE (ml/spray) ,§> 0.1
PIE (ml spray) @ 0.006
Body weight (kg) & 60
Dermal route (1g/day) 0.001173
Inhalation rouj;eo (mg/day) 0.0004692
Tot systemicmg/kg bw/day 2.74E-05
% AOELS 0.047
«Q
X
&
S
O
s
@
N Lloyd G.A. and Bell G.J. (1983). Hydraulic nozzles: comparative spray drift study (MAFF/ADAS).

S
(@)
S
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S

The predicted bystander exposure to spray drift is calculated to be equivalent to <1% of the AOEL for &
XDE-729 methyl. The calculated bystander exposure to spray drift value is within acceptable limits ag&”

no further assessment is required. 0

\éb

Although these estimates are based on a situation in which acute exposure to the spray solutiolg&curs, as

the levels of systemic exposure are compared with AOELSs considered appropriate for assessifig the risks

associated with repeated exposures for operators, this exposure assessment is also relevarg\tz% situations of

repeated bystander exposure to spray drift (for example, the exposure of residents in prg@rty adjoining
S

sprayed crops). o
o
Bystander exposure to fallout (children’s model). QO

X
Ni
It is also possible that spray drift fallout may be deposited in gardens adjacent to the treated area and that
users of these gardens may become exposed through contact with deposi;%;o
S
X2
NS
The following calculations predict the amount of XDE-729 methyl % cloguintocet-mexyl likely to be
deposited in gardens next to the treated crop (due to fallout from spray drift) and the level of exposure
likely to result when children playing in the garden are exposed,gzﬁrough dermal, hand-to-mouth and
N

object-to-mouth routes. S
N
&
Estimates of fallout from spray drift are based on the folb&/ing published data.

@
e Rautmann, D., Streloke, M. and Winkler, R.é@bOl). New basic drift values in the authorisation

procedure for plant protection products. 5{) Forster, R. and Streloke, M. Workshop on risk
assessment and risk mitigation measures.if the context of the authorisation of plant protection
products (WORMM). Mitt. Biol. Bundeg&st. Land-Forstwirtsch. Berlin-Dahlem, Heft 381.
b
2)
Exposure estimates for children playing on\@mtaminated turf are based on the following published data.
e USA EPA (1998). Occupational arz,gy residential exposure test guidelines: Group B, Post-application
exposure monitoring test guideuk_rtg%. Series 875 v 5.4.
e USA EPA (2001). Recommerded revisions to the standard operating procedures (SOPs) for
residential exposure assessr@e%t. Science Advisory Council for Exposure Policy, 12.
e USA EPA (1999). Overvigw of issues related to the standard operating procedures for residential
exposure assessment. ;\I‘\E&sentation to the FIFRA Scientific Appraisal Panel.
. e
Spray drift fallout for fl@crop sprayers
[2)

Allowing for an un C)ted headland of 1 m, the level of fallout from spray drift at the boundary with a
neighbouring area‘¥s predicted to be equivalent to 2.77% of the applied dose. This level of fallout is
predicted to degline to 0.57% at a distance of 5 m from the boundary. By integration, the average level of
fallout over (g@ whole area from the boundary to a point 3 m outside is estimated to be about 1%.

&
Itis pro\b&)le that children may play directly on areas of treated amenity turf and therefore the child
bystagder exposure assessment has been conducted using a drift fallout value of 100%. The selection of
thig;value represents the risk envelope for neighbouring residential properties.
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Children’s dermal exposure

the application of XDE-729 methyl calculated as follows. ,~§’
&
SE(d) =(ARXDF XTTRXx TC xHx DA) / BW @b
&
Where: Q)o)
SE(d) = Systemic exposure via the dermal route 6;0
AR = total application rate of a.s. in pug/cm? (= 10x rate in kg a.s./ha) &
DF = drift fallout value of 100% of the applied dose for boom sprayers &0@
TTR = turf transferable residue value of 5% (EPA default value) S
TC = transfer coefficient of 5200 cm?h (standard EPA value for thigthuation)
H = duration of exposure of 2 hours per day (standard EPA 75" g?r'centile value)
DA  =dermal absorption of the a.s. in the spray solution QSJ
BW  =body weight of 15 kg N
O
N
Children’s hand-to-mouth exposure &
&

Additional systemic exposure to XDE-729 methyl resulgnbg from ingestion of turf residues transferred
from contaminated hands to the mouth is calculated ggfollows.

&

SE(h) = (AR x DF x TTR x (SE/100) x SA x Fre\g& H) / BW

QO\}
Where: b(o
SE(h) = Systemic exposure via the hand-tg-mouth route
AR = total application rate of a.s. irqﬁflg/cm2 (= 10x rate in kg a.s./ha)
DF = drift fallout value of 100%9T the applied dose for boom sprayers
TTR = turf transferable residue Q(ﬁue of 5% (EPA default value for wet hands)
SE = saliva extraction factg&?f 50% (EPA default value)
SA = surface area of the gands in contact with the mouth (the value of 20 cm?/event represents the

palmar surface of three finggrs)
Freq = frequency of hangﬁ'o mouth events/hour (the value of 20 events/hour is the 90™ percentile of
observations ranging g&n 0 to 70 events/hour)

H = duration gﬁzexposure of 2 hours per day (standard EPA 75" percentile value)
BW  =body wéight of 15 kg
o
5
Children’s object-to-mouth exposure
&

N
Additi systemic exposure to XDE-729 methyl resulting from direct ingestion of turf residues is
calc@?ed as follows.
N

QO
$€(0) = (AR x DF x TTR x IgR)/BW
&
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Where: \Q\%

SE(0) = Systemic exposure via mouthing activity 6\\

AR = total application rate of a.s. in pug/cm? (= 10x rate in kg a.s./ha) o)\@

DF = drift fallout value of 100% of the applied dose for boom sprayers Q‘U

TTR = turf transferable residue value of 20% (EPA default value for object-to-mouth asses%@énts)
IgR = ingestion rate for mouthing of 25 cm? grass/day (EPA default value) $
BW = body weight of 15 kg

following the use of ‘GF-2573’ on cereals.

(%)
&@Q\'
Table B.6.14.2-4 Bystander exposure to XDE-279 methyl fallout (childreql’,?)model)
S'Q
<
B
Parameter/Active XDE-729 methyl
MTD (kg a.s./ha) 0.01\@64
Dabs (%) L50%
AOEL (mg/kg bw/d) 520058
QS’
AR pg/cm? ~ 01564
DF % (;b§ 1.0%
TTR % (d, HtM) .go\ 5%
TTR % (OtM) N 20%
TC cm?hour @fz? 5200
SE% @ 50%
SA cm?/event 4 20
Frequency events/hour Sb 20
Hours ;)Qo 2
BW (kg) Q 15
oy
IgR cm’/day @ 25
D
SE(d) ug/kg bwidl 0.008
SE(h) ug/kg bft/d 0.002
SE(0) ug/Kg bw/d 0.001
Tot mglkg bw/day 1.07E-05
9% AQEL 0.02
A(b
Q

O
The predicted child Systander exposure to spray drift is calculated to be equivalent to <1% of the AOEL
for XDE-729 mefiyl. This value is within acceptable limits and as such no further assessment is required
for this route ({)bi\gxposure.
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B.6.14.3 Worker exposure (111A 7.2.3)

Q
The potential dermal exposure (D) for an unprotected worker is estimated to be: kéb
$
D=DFRXARXTCxH
Where

DFR = Dislodgeable Foliar Residue (pg/cm?) R
AR = Application Rate (maximum total dose in kg a.s./ha) R
TC = Transfer Coefficient (cm®/person/h) Q@
H = Duration of task (hours) (Z’)x\o

&
The proposed use is as an herbicide on wheat, barley, triticale sq?élt and rye (outdoor) and as
such the worker exposure scenario is restricted to re-entry crap inspection activities. The predicted

worker exposure has been calculated using task duration of 2 hatffs and a transfer coefficient (TC) of 5000

2 (%
cm/person/h for cereals post growth stage BBCH 31. .é}
N

&
Table B.6.14.3-1\Worker exposure to XDE-279 1t yl following the use of ‘GF-2573’ on

cereals. )
PN
Parameter / Active XDE-72$z‘§Ezthyl
MTD (kg a.s./ha) 0016
Dermal absorption (%) 15.00% &
AOEL (mg/kg bw/day) 0,058
DFR (ug/cm?/kg a.s. applied) 3 &
TC (cm?/person/h) 59%0
T (hours) 4&
Body weight (kg) \(},@ 60
Dermal exposure QO 469.2
(ug a.s./person/day) ,;,,\\O '
g\)llvs/'ijeg;c exposure (m%@ 0.001173
% AOEL & 2
&

%
o

The predicted €xposure for a worker without personal protective equipment is calculated to be equivalent

to 2% of the AOEL for XD-729 methyl. This exposure value is within acceptable limits and no further

assessmng?é required.

«Q
X
&
£
76 n Hemmen et al (2002). Post-application exposure of workers to pesticides in agriculture. Report of
{\\the re-entry working group, EUROPOEM 11 project: FAIR3-CT96-1406
AN
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B.6.14.4 Conclusions
Operator exposure assessments undertaken using the German model and UK POEM indicate that theo

proposed application of ‘GF 2573’ will result in an acceptable risk to operators (as detailed below,g?
Table B.6.14.4-1)

~‘S
&
b
Table B.6.14.4-1 Operator exposure to XDE-279 methyl resulting from the propose&‘use of ‘GF-
2573’: summary of estimates indicating an acceptable risk 0\)
2
Proposed Application method Model/data Operator protectlorgx\’ % of
use < AOEL
2)
Tractor-mounted German model NO PPE@Q 1%
Cereals field crop boom OE 5%
sprayer UK POEM NO
pray: \@B
N

On the basis of the above estimates and considering the hazard clasﬂ%) cation of the formulation, the risk to
operators resulting from the proposed use of ‘GF-2573’ is con5|d§ed to be acceptable subject to the

following operator protection requirements. \(‘D\
o
9
L
e Operators must wear suitable protectlv§gloves and coveralls when handling the
concentrate. Q)\

Bystander and worker exposure assessments also @‘lcate an acceptable level of risk, as surmised below in
tables B.6.14.4-2 and B.6.14.4-3. RS

>
2
Table B.6.14.4-2 Bystander exposure to Q%)E-279 methyl resulting from the proposed use of ‘GF
2573’: summary of estimates indicating'u‘:m acceptable risk for unprotected bystanders

)
R
Proposed use | Application methgd‘ Model/data % of AOEL
Q
0.8
Cereals Tractor-mounted Vapour, Californian EPA surrogate study 7% adults
field crop-boom 14% children
sprayer
Cereals Tractar*mounted Simulated bystander exposure <1%
fie!gs rop boom measurements (LlIoyd and Bell)
(, Sprayer
Cereals Fractor-mounted US EPA values for residential exposure <1l%
0 field crop boom
o sprayer
3
o
@Q
N
«Q
X
&
S
O
¥
-9
&
O.
S
Q_
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Table B.6. 14.4-3 Worker exposure to XDE-279 methyl resulting from the proposed use of ‘GF- \Q\%
2573°: summary of estimates indicating an acceptable risk for unprotected workers undertaklnq\\
crop inspection activities o
2
@
Proposed use | Application method Model/data % of ADEL
<
S
Cereals Tractor-mounted | EUROPOEM Il worker re-entry model 2%
field crop boom @b
X
sprayer S
@0)
N
Label amendments: ®
&
The personal protective equipment (PPE) requirements arising from th@%lassiﬁcation of ‘GF-
2573’ (Xi Irritant, R38 ‘Irritating to skin’, R43 ‘May cause sens1tlsa@n by skin contact’) are as
follows. (b
&
e Operators must wear suitable protective clothing (covezﬁ’lol’s), suitable protective gloves
when handling the concentrate.
:§
éb
B.6.15 References relied on \Q\(o
>
Active substance-By Annex Point ,\Q)(b
&
Annex Author(s) | Year |Title & Data Owner
Point/ Sourc&&vhere different from the Protectio
Reference Com@hny) n claimed
Number rﬁ\pany, Report Number, (Y/N)
gP or GEP status (where relevant),
|dPublished or not
KIA ] 2009.,2°XR-729: Probe Study to Determine Y DAS
5.1.1/01 ] & | Absorption, Distribution, Metabolism,
I ,@Q and Elimination in F344/DUCRL Rats
- X and CRL:CS1(ICR) Mice
;\‘\C\
2 DAS Report No.: 081108
Q@ (Accession 2009646
2 Number)
QQ/ GLP/GEP (Y/N): Y
2 Published (Y/N): N
O
&
Q%
2
N
«Q
X
&
S
O
¥
X2
N
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Annex
Point/
Reference
Number

Author(s)

Year

Title

Source (where different from the
Company),

Company, Report Number,

GLP or GEP status (where relevant),
Published or not

Data
Protectio K
n clalme@

KIA
5.1.1/02

2012

XDE-729: An Investigation of [14C]-
Labeled XDE-729 Metabolism and
Excretion Balance in Beagle Dogs

Following A Single Oral (Gavage) @

Administration

DAS Report No.:
101055, 410030 S
(Accession Number) 201284%:
GLP/GEP (YIN): Y &
Published (Y/N): N

O
Y

\@b

3

DAS

KIIA5.1.2
/01

2010

XDE-729 and XDE-729 methyl:
Pharmacokinetics andSmetabolism in
F344/DuCrl Rats &°

DAS Report N@:: 091098
(Accession @ 2006542
Number) &

GLP/GER(Y/N): Y

Publisfied (Y/N): N

DAS

KIA
5.2.1/01

2010a

XDE<729 Acid technical grade active
mg)f‘édient: acute oral toxicity up and
down procedure in rats

DAS Report No.:

090506, 28268

(Accession Number) 2004339
GLP/GEP (Y/N): Y
Published (Y/N): N

DAS

KIA
5.2.1/02

XDE-729 methyl: Acute Oral toxicity
Study in F344/DUCRL Rats (Up and
down Procedure)
]

DAS Report No.: 110543, 32454
(Accession 2009534
Number)

GLP/GEP (Y/N): Y

Published (Y/N): N

DAS
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Annex Author(s) | Year | Title Data | @wner
Point/ Source (where different from the Protectio c(':\
Reference Company), n claimed
Number Company, Report Number, (Y/I@bo)
GLP or GEP status (where relevant), "
Published or not o
KIIA5.2.2 | BEEEEEEE | 20092 | XDE-729 acid technical grade active 5 Y DAS
/01 ingredient: acute dermal toxicity study in {\@’
rats o‘;)
I &
DAS Report No.: &
090507, 28269 S
(Accession Number) 2003690 @0
GLP/GEP (YIN): Y o
Published (Y/N): N &
KIIA5.2.2 | SR | 2011b | XDE-729 methyl: Acute Detmal Toxicity Y DAS
/02 Study in Rats - Limit Test
DAS Report No.: 102069, 31306
(Accession . (oc}(b 2007964
Number) ,\\
GLP/GEP (Y/N): Y
Published (Y#N): N
KIA I 2011 | XDE-729 é{ﬁd XDE-729 methyl: Acute Y DAS
5.2.3/01 I Dust Aerosol Inhalation Toxicity Studies
I in F344/DUCRL Rats
I
DAS Report No.:
091096
¢YAccession Number) 2008264
+ GLP/GEP (Y/N): Y
Q‘D Published (Y/N): N
KIIA52.4 | S | 2609b | XDE-729 acid technical grade active Y DAS
/01 4\6 ingredient: primary skin irritation study in
§ rabbits
S ]
@4@ DAS Report No.: 090508, 28271
QS) (Accession 2003691
Q> Number)
&7 GLP/GEP (Y/N): Y
N Published (Y/N): N
KIIAS52.4 " | 201lc XDE-729 methyl: Primary skin irritation Y DAS
102 & in rabbits
«Q
X
2 DAS Report No.: 102070, 31308
§ (Accession 2007965
o
S Number)
12 GLP/GEP (Y/N): Y
) Published (Y/N): N
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Annex Author(s) | Year | Title Data | @wner
Point/ Source (where different from the Protectio c(':\
Reference Company), n claimed
Number Company, Report Number, (Y/I@bo)
GLP or GEP status (where relevant), "
Published or not o
KIIA B | 2010b | XDE-729 Acid Technical Grade Active | »° Y DAS
5.2.5/01 Ingredient: Primary Eye Irritation Study {\@’
in Rabbits 0&)”
&
DAS Report No.: 090509, 282703~
(Accession 2003977 .
Number) @0
GLP/GEP (Y/N): Y &
Published (Y/N): N &
KIA B | 2011d | XDE-729 Methyl Technical:Grade Active Y DAS
5.2.5/02 Ingredient: Primary Eygz_bcﬁtation Study
in Rabbits o~
I
DAS Report No.: &
102071, 31307
(Accession Number) 2008821
GLP/GEP (YN): Y
Published (¥/N): N
KIIA I 2011a XDE-72g?\ Local Lymph Node Assay in Y DAS
5.2.6/01 I CBA/iMIice
I h
[ ] DAS Report No.: 091092
(#ccession 2002106
SNumber)
ST GLPIGEP (YIN): Y
&¥ | Published (Y/N): N
KIA I 2011b | XDE-729 methyl: Local Lymph Node Y DAS
526/02 | o Assay in CBA/J Mice
I ;z’;\c I
[ (EQ DAS Report No.: 101177
& (Accession 2008283
QS) Number)
S GLP/GEP (Y/N): Y
&S Published (Y/N): N
KIIA JEEEE | 2009 | XDE-729 methyl: 28-day Dietary Y DAS
5.3.1/01 (0‘ I Toxicity Study in F344 DUCRL Rats
@
S
S0 DAS Report No.. 081115
& (Accession 2001102
Osé\ Number)
S GLP/GEP (Y/N): Y
1o Published (Y/N): N
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Annex Author(s) | Year | Title Data | @wner
Point/ Source (where different from the Protectio c(':\
Reference Company), n clalme@
Number Company, Report Number, (Y/I@b
GLP or GEP status (where relevant), "
Published or not o
KIIA I 2011 | XR-729: 28-day Dietary Toxicity Study | »~ Y DAS
5.3.1/02 ] in F344 DUCRL Rats {\@’
b
I | S
[ DAS Report No.: 111005 "2
[ ] (Accession 2009533 S
B Number) S
GLP/GEP (Y/N): Y @0
Published (Y/N): N ES
. H N
KIA B | 2009 | XR-729:28-Day Dietary TO\)@CIty Study Y DAS
5.3.1/03 B in Crl:CD1(ICR) Mice .o
DAS Report No.: o
081116 \0
(Accession Numbe@ 2001561
GLP/GEP (Y/N); ¥
Published (Y/N:} N
KIA B | 2010 | XR-729: Pala$ab|I|ty Probe and 28-Day Y DAS
5.3.1/04 Dietary Tozé?mty Study in Beagle Dogs
DAS I@port No.: 081127
(ACQ& 2005396
Nufiber)
GLP/GEP (Y/N): Y
$Published (Y/N): N
KIA B | 201057 | XDE-729: 90-Day Dietary Toxicity Study Y DAS
53.2/01 | @Q‘D in F344/DUCRL Rats
&>
4\6 DAS Report No.: 091016
%\\C (Accession 2005530
%0 Number)
&> GLP/GEP (Y/N): Y
e Published (Y/N): N
KIA ~ 2012 | XDE-729 Methyl: 90-Day Dietary Y DAS
5.3.2/02 P Toxicity Study in F344/DUCRL Rats
3 I
oF DAS Report No.: 111082
N (Accession 2012633
S0 Number)
& GLP/GEP (Y/N): Y
S Published (Y/N): N
¥
/Q.Q\O_)
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Annex Author(s) | Year | Title Data | @wner
Point/ Source (where different from the Protectio c(':\
Reference Company), n clalme@
Number Company, Report Number, (Y/I@b
GLP or GEP status (where relevant), "
Published or not o
KA B | 2010 | XDE-729: 90-Day Dietary Toxicity Study | ~~ Y DAS
5.3.2/03 ] in Crl:CD1(ICR) Mice r§®
N
DAS Report No.: QQO)
091056 S
(Accession Number) 2005426 ;03
GLP/GEP (Y/N): Y N
Published (Y/N): N S
KIIA I 2011 | XDE-729: 90-Day Dietary T@?l’city Study Y DAS
5.3.3/01 ] in Beagle Dogs o\jo
o
DAS Report No.: ,\\Q—
091070, 133-122 \\0
(Accession Numbe@ 2008549
GLP/GEP (Y/N); ¥
Published (Y/N:} N
KIIA s 2012 | XDE-729: A@ne Year (Dietary) Toxicity Y DAS
53.4/01 | Study in Be,%(gle Dogs
DAS I@port No.: 101163, 1797-006
(Acc(@s 2013693
NuTiber)
GLP/GEP (Y/N): Y
$Published (Y/N): N
KIA I 2010:5| XDE-729: 28-Day Dermal Toxicity Y DAS
53.7/01 | - @Q‘D Study in F344/DuCrl Rats
&>
IS DAS Report No.. 101031
;D\\C (Accession 2006365
%0 Number)
& GLP/GEP (Y/N): Y
e Published (Y/N): N
KIA Dakoulas, 2010 | XDE-729: Salmonella — Escherichia coli, Y DAS
5.4.1/01 EsM. and Mammalian-microsome reverse mutation
IVanDyke assay preincubation method with a
(OQM R. confirmatory assay with XDE-729
& BioReliance
S0 DAS Report No.:
> 091134, ADOOLY.503001.BTL
(}}@ (Accession Number) 2004957
S GLP/GEP (Y/N): Y
& Published (Y/N): N
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o
Annex Author(s) Title Data | @wner
Point/ Source (where different from the Protectio c('\
Reference Company), n claimed
Number Company, Report Number, (Y/I@bo)
GLP or GEP status (where relevant), "
Published or not o
KIA XDE-729 methyl: Salmonella — > Y DAS
5.4.1/02 Escherichia coli, Mammalian-microsome {\@’
reverse mutation assay preincubation y
method with a confirmatory assay with @
XDE-729 methyl o
BioReliance ;03
DAS Report No.: @0
111006 o
(Accession Number) 200860 °
GLP/GEP (Y/N): Y &
Published (Y/N): N
KHA I Bacterial Reverse Mut@bn Test of XDE- Y DAS
5.4.1/03 729 Methyl TGAI usifig Salmonella
typhimurium c}q’
DAS Report §0.: 120589, 481-1-06-
F 4562
(Accessign 2013614
Number)
GLQ@EP (YIN): Y
Pybtished (Y/N): N
KIA I Evaluation of XDE-729 (4-amino-3- Y DAS
5.4.2/01 ¢ehloro-6-(4-chloro-2-fluoro-3-
c\)@ methoxyphenyl)-2-pyridinecarboxylic
Q‘D acid) in an in vitro chromosomal
aberration assay utilizing rat lymphocytes
I
DAS Report No.: 091116
(Accession 2006095
Number)
GLP/GEP (Y/N): Y
N Published (Y/N): N
KIIA Evaluation of XDE-729 Methyl in an in Y DAS
5.4.2/02 vitro Chromosomal Aberration Assay
q Utilizing Rat Lymphocytes
& I
Q\& DAS Report No.: 101203
> (Accession 2011699
$ Number)
Xy GLP/GEP (Y/N): Y
< Published (Y/N): N




271 &
XDE 729 Methyl (Halauxifen-methyl) Volume 3, Annex B.6 00
P
Annex Author(s) | Year | Title Data | @wner
Point/ Source (where different from the Protectio c(':\
Reference Company), n claimed
Number Company, Report Number, (Y/I@bo)
GLP or GEP status (where relevant), "
Published or not o
KHA B | 2012b | Invitro Mammalian Chromosome 5 Y DAS
5.4.2/03 ] Aberration Test of XDE-729 Methyl {\@’
TGAI in Human Peripheral Blood O&)”
Lymphocytes &
I >
S
] >
DAS Report No.: 120590, 4@8—1-06-
4564 o
(Accession 20138@??
Number) . §
GLP/GEP (YIN):  Y.&>
Published (YIN): N
KIA I | 2010 | Evaluation of XDE-729 in the Chinese Y DAS
5.4.3/01 ] Hamster Ovary Ceﬂ}’?—lypoxanthine-
I Guanine-phospharibosyl transferase
) (CHO-HGPRT%‘Forward Mutation Assay
DAS ReparfNo.: 091118
(Accessi 2006097
Number)
GLQ@EP (YIN): Y
Pybtished (Y/N): N
KHA I 2011 | Evaluation of XDE-729 Methyl in the Y DAS
5.4.3/02 ] ¢XChinese Hamster Ovary Cell-
1 Hypoxanthine-Guanine-phosphoribosyl
Q‘D transferase (CHO-HGPRT) Forward
@ Mutation Assay
NG
< DAS Report No.: 101204
N (Accession 2009895
Q)@ Number)
O GLP/GEP (Y/N): Y
N Published (Y/N): N
0
;\\o
&
&
X
&
S
o
¥
/(.Q\O_;
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Annex
Point/
Reference
Number

Author(s)

Year

Title

Source (where different from the
Company),

Company, Report Number,

GLP or GEP status (where relevant),
Published or not

Protectio K
n claimed

(YINY
Q

Data

&
Q<

KIA
5.4.3/03

2012c

In vitro Mammalian Cell Gene Forward
Mutation Test at the hgprt Locus of the
Chinese Hamster Ovary (CHO)-K1 Cell
Line using XDE-729 Methyl TGAI &
&

X
S
<

S

I
]
DAS Report No.:

120591, 482-1-06-4563
(Accession Number) 201386
GLP/GEP (Y/N): Y &
Published (Y/N): N 09&’

&
3

Sy

DAS

KIA
5.4.4/01

2010b

Evaluation of XDE-729.(4-amino-3-
chloro-6-(4-chloro-2:ffuoro-3-
methoxyphenyl)-2-pyridinecarboxylic
acid) in the mou,gé\peripheral blood
micronucleus %esay.

DAS RepgNo.: 091117

(Accessigh 2006159
Numbeb)

GLRAGEP (YN): Y
Pulgfished (Y/N): N

DAS

KIA
5.5.1/01

%DE-729: Two-year Chronic
$Toxicity/Oncogenicity Study in
F344/DuCrl Rats

091121
2013713

DAS Report No.:
(Accession
Number)
GLP/GEP (Y/N): Y
Published (Y/N): N

DAS

KIA
5.5.2/01
(See KIIA
5.5.1/01)

III IIIII
9
%,

2012

XDE-729: Two-year Chronic
Toxicity/Oncogenicity Study in
F344/DuCrl Rats
...
DAS Report No.: 091121
(Accession 2013713
Number)

GLP/GEP (Y/N): Y

Published (Y/N): N

DAS
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Annex
Point/
Reference
Number

Author(s)

Year

Title

Source (where different from the
Company),

Company, Report Number,

GLP or GEP status (where relevant),
Published or not

Data
Protectio K
n claimed

(YINY
Q

&
Q<

KIIA
5.5.3/01

2012

XDE-729: 18-month Dietary
Oncogenicity Study in Crl:CD1(icr) Mice
9
’ S
@

DAS Report No.: <
&
<

101021

(Accession Number) 2012991
GLP/GEP (Y/N): Y
Published (Y/N): N S

X
S

$

O
Y

\@b

3

DAS

KIA
5.5.4/01

2012

Hepatic Gene Expression and;Biomarker
Analyses in Male F344/Du@rl Rats
Administered XDE-729 ég%(DE-729
Methyl for Seven Days..

110088

DAS Report No.: (oc}
> 2012743

(Accession <&
Number) (zrb

GLP/GEP (Y4N): Y
Published ¢¥/N): N

DAS

KIIA
5.5.4/02

2012

$Number)

XDE-72%Methyl: 7 Day Dietary Toxicity
Probe Study in CRL:CD1 (ICD) Mice

D,gg Report No.: 110177

(#ccession 2012634

GLP/GEP (Y/IN): Y
Published (Y/N): N

DAS

KIA
5.5.4/03

XDE-729 Methyl: Evaluation of
Molecular and Cellular Changes in the
livers of Male F344/DuCrl Rats After a
Four Week Dietary Exposure and a Four
Day or 28 Day Recovery Period

DAS Report No.:
(Accession
Number)
GLP/GEP (Y/N):

120037
2013730

Y

Published (Y/N): N

DAS
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Annex
Point/
Reference
Number

Author(s)

Year

Title

Source (where different from the
Company),

Company, Report Number,

GLP or GEP status (where relevant),
Published or not

Data
Protectio K
n claimed

(YINY
Q

KIIA
5.5.4/04

2011
(Ame
nded
2012)

XDE-729 Methyl: Evaluation Of AhR
Activation Potential Of XDE-729 Methyl
Via Luciferase Reporter And Ligand
Binding Assays
I
DAS Report No.:

NS000063

(Accession Number) 2011767 ~
GLP/GEP (Y/N): Y e
Published (Y/N): N S

N
. \K'(D

DAS

KIA
5.5.4/05

2012

In Vitro Assessment of %@‘R (ARYL
Hydrocarbon ReceptoQ\ uclear Receptor
Activation and CYP JA and Cyp 1a
Induction Potential@(zf XDE-729 Methyl
in Primary Hepa@%yte Cultures

SP0014001
2014153

DAS Report o.:
(Accessions?
Number)o”
GLP/GEP (Y/N): Y
Published (Y/N): N

DAS

KIA
5.5.4/06

2012
(revis

.
%

XBE-729 methyl: Determination of in
viitro Hydrolysis Rates in Liver S9, Blood

¢sand Synthetic Gastric Fluid of Mouse,
2013)
>

Rat, and Human and Physiologically-
based Pharmacokinetic Simulations of
Systemic Exposure in Rats and Humans

DAS Report No.:
(Accession
Number)
GLP/GEP (Y/N): Y
Published (Y/N): N

110199
2013732

DAS

2012

XDE-729 Methyl: Mode of Action and
Human Relevance Framework Analysis
for XDE-729 Methyl-Induced Rodent
Liver Effects

120247
2014152

DAS Report No.:
(Accession
Number)
GLP/GEP (Y/N):
Published (Y/N):

Y
N

DAS
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Annex Author(s) | Year | Title Data | @wner
Point/ Source (where different from the Protectio c(':\
Reference Company), n claimed
Number Company, Report Number, (Y/I@bo)
GLP or GEP status (where relevant), "
Published or not o
KIIA B | 2010 | XDE-729: Dietary > Y DAS
5.6.1/01 I Reproduction/Developmental Toxicity {\@’
Probe Study in Crl:CD(SD) Rats O«)”
I K
DAS Report No.: 091061 o
(Accession 2006264 ;;
Number) @0
GLP/GEP (Y/N): Y &
Published (Y/N): N &
KIIA B | 2011 | XDE-729: Two Generationdietary Y DAS
5.6.1/02 I Reproductive Toxicity %_aﬁ%/ in CRL:CD
(SD) Rats o~
DAS Report No.: (oc} 091148
(Accession ) \Q\ 2009408
Number) (bb
GLP/GEP (Y4N): Y
Published ¢¥/N): N
KIIA T 2010 | XDE-72% Dietary Developmental Y DAS
5.6.10/01 | N Toxicity Study in Crl:CD (SD) Rats
I
I DAS Report No.: 091138
N (#ccession 2006346
SNumber)
ST GLPIGEP (YIN): Y
&¥ | Published (Y/N): N
KIA ] 2012a | XDE-729 Methyl: Dietary Y DAS
5.6.10/02 | NEGEE Qb Developmental Toxicity Probe Study in
| ;z’}\\c Crl:CD(SD) Rats
N ]
Y DAS Report No.: 111070
QS) (Accession 2011356
Q> Number)
&7 GLP/GEP (Y/N): Y
R Published (Y/N): N
KIIA (OQV- 2012b | XDE-729 Methyl: Dietary Development Y DAS
5.6.10/03< | Toxicity Study in Crl: CD(SD) Rats
S —
& DAS Report No.: 111071
056\ (Accession 2012173
S Number)
1 GLP/GEP (Y/N): Y
) Published (Y/N): N
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Annex Author(s) | Year | Title Data | @wner
Point/ Source (where different from the Protectio c(':\
Reference Company), n claimed
Number Company, Report Number, (Y/I@bo)
GLP or GEP status (where relevant), "
Published or not o
KIA I 2011a | XDE-729: Dietary Developmental 5 Y DAS
5.6.11/01 | Toxicity Probe Study in New Zealand {\@’
. White Rabbits &
&
DAS Report No.: 091142 S
(Accession 2007764 ;03
Number) @0
GLP/GEP (Y/N): Y 0
Published (Y/N): N &
KIA I 2011b | XDE-729: Dietary Devgg\wental Y DAS
5.6.11/02 | Toxicity Study in New nd White
] Rabbits o~
I
DAS Report No.: (oc} 091143
(Accession ) \Q\ 2007401
Number) (bb
GLP/GEP (Y{N): Y
Published ¢¥/N): N
KIIA I 2012c | XDE-723°Methyl: Developmental Y DAS
5.6.11/03 | N Toxicity Probe Study in New Zealand
I White'Rabbits
58 Report No.: 111045
{Accession 2012257
Y
3| Number)
¥ | GLP/GEP (Y/N): Y
Published (Y/N): N
KIA XDE-729 Methyl: Developmental Y DAS
5.6.11/04 Toxicity Study in New Zealand White
Rabbits
DAS Report No.: 111137
(Accession 2012628
Number)
GLP/GEP (Y/N): Y
. Published (Y/N): N
&
&
S
O
¥
/Q.Q\O_)
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Annex
Point/
Reference
Number

Author(s)

Year

Title

Source (where different from the
Company),

Company, Report Number,

GLP or GEP status (where relevant),
Published or not

Data
Protectio K
n claimed

(YINY
Q

KIA
5.7.1/01

2010

XDE-729: Acute Neurotoxicity in
F344/DuCrl Rats
|
DAS Report No.:

101016

(Accession Number) 2006915
GLP/GEP (Y/N): Y S
Published (Y/N): N o

a
S
@0)
Q
S
N

X
S

DAS

KIA
5.7.4/01

2011

la)
XDE-729: 90-Day Dietary Négrotoxicity
Study in F344/DuCrl Rats.&"

/%

DAS Report No.:
(Accession &
Number) &S

GLP/GEP (Y/N,){;\\ Y
Published (Y/IN): N

101006
2007765

DAS

KIA
5.8/01

2012d

Bacterial Revérse Mutation Test of
X 11449757 Using Salmonella

typhimu@m

D,gé Report No.: 120592, 481-1-06-

& 4565
{Accession 2013616
Number)

GLP/GEP (Y/N): Y

Published (Y/N): N

DAS

KIA
5.8/02

In vitro Mammalian Cell Gene Forward
Mutation Test at the hgprt Locus of the
Chinese Hamster Ovary (CHO)-K1 Cell
Line using X11449757

DAS Report No.: 120594, 482-1-06-
4566

(Accession 2013867
Number)

GLP/GEP (Y/N): Y

Published (Y/N): N

DAS
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Annex Author(s) | Year | Title Data | @wner
Point/ Source (where different from the Protectio c(':\
Reference Company), n claimeo)(go
Number Company, Report Number, (Y/I@b
GLP or GEP status (where relevant), "
Published or not o
KHA B | 2012f | Invitro Mammalian Chromosome 5 Y DAS
5.8/03 ] Aberration Test of X11449757 in Human {\@’
Peripheral Blood Lymphocytes 0«)”
@
&Q
DAS Report No.: ;03
120593, 488-1-06-4567 @0
(Accession Number) 2013866 ~
GLP/GEP (Y/N): Y &
Published (Y/N): N &
KIA I 2012 | XDE-729 Methyl: Asse nt of Y DAS
510.1/01 |\ Immunotoxic Potential-lJsing the
I Sheep Red Blood C%?Assay after 28-day
I Dietary exposure ta>
I Female f344/Dugtl Rats
DAS Report o.: 121004
(AccessioQQQ 2012621
Number)©
GLP/GEP (Y/N): Y
Published (Y/N): N
%
3
Q)q?
)
&
&
N4
NG
Q
;\}O
G
N
o
Q@
&
>
&
Q%
2
N
«Q
X
&
S
O
¥
X2
N
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Annex Author(s) | Year | Title Data -% | Owner
Point/ Source (where different from the Prote
Reference Company), n claimed
Number Company, Report Number, g%ilz\?)
GLP or GEP status (where relevant), S
Published or not N
KIIA I 2011a | Acute Oral Toxicity Up and Down &y DAS
7.1.1/01 Procedure in Rats &
I o>
DAS Report No.: 110305, 318
(Accession 2009078 @0
Number) S
GLP/GEP (Y/N): Y &
Published (Y/N): N .&
KIIA ] 2011b | Acute Dermal Toxicity a_tszay in Rats Y DAS
7.1.2/01 o
DAS Report No.: &
110306, 31821  &°
(Accession Num@g?) 2009373
GLP/GEP (Y/N): Y
Published (Y/&): N
KIIA B | 2011a | GF-2573: Pfimary Skin Irritation Study in Y DAS
7.1.4/01 Rabbits &
DAQgeport No.: 090537, 28348
(AcCession 2003902
Number)
QgéﬁGLP/GEP (Y/IN): Y
| Published (Y/N): N
KIIA B | 2011b | GF-2573: Primary Eye Irritation Study in Y DAS
7.1.5/01 bq,v@ Rabbits
& I
;D\\C DAS Report No.: 090538, 28347
%0 (Accession 2003962
& Number)
QS) GLP/GEP (Y/N): Y
< Published (Y/N): N
KIHIA I 2011 | GF-2573: Local Lymph Node Assay in Y DAS
7.1.6/01 J CBA/J Mice
o I
Sl DAS Report No.: 101001, 101001
S0 (Accession 2005476
& Number)
S GLPIGEP (Y/N): Y
S Published (Y/N): N
L
&L



XDE 729 Methyl (Halauxifen-methyl)

280
Volume 3, Annex B.6

Annex Author(s) | Year | Title Data | @wner
Point/ Source (where different from the Protectio c“:\
Reference Company), n clalme(go
Number Company, Report Number, (Y/IQD
GLP or GEP status (where relevant), "
Published or not o
KIIA I 2011 | Invivo Percutaneous Absorption of (“C) | »~ Y DAS
7.6.1/01 ] XR-729 Methyl, Formulated as GF-2573 {\@’
in Rats &
S
&
DAS Report No.: DR-0430- 142%\
020, V9029 -~
. 2
(Accession 2009680 @0
Number) S
GLP/GEP (Y/N): Y (§
Published (Y/N): N .&
KIIA ] 2011 | In-vitro Percutaneous Aggb?ptlon of Y DAS
7.6.2/01 ] [14C]-XR-729 Methyl Formulated as
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Appendix 1: Critical Uses — GAP table 2
Crop and/or Member | Product [For G Pests or $ PHI
situation State or Name (b) Group of Formulation Application App@ation rate per treatment days Remarks
@ Country pests & (k) 0]
controlled (c) L
Type Conc. of a.s. Method Growth stage | Num deg as/hl Water | kg as./ha
(d-f) (i) Kind ()] ber | x-Min max (I/ha)
g/L (f-h) min, [© min max | min max
max
Winter cereals EU GF-2573 F Broadleaf EC XDE-729 Overall, BBCH 10-29 §2 0.00196- 100-400 | 0.00782 The applications are made in
g .
(soft wheat, weeds methyl 7.817 Broadcast and o 0.00782 followed autumn only (7.82 g/ha), orin
durum wheat, foliar spray -9 followed by by spring only (6.25 g/ha) or in
barley, spelt, rye, BBCH 13 - 45 both autumn and spring (7.82
triticale) < 0.00156 — 0.00625 +6.25 g/ha).
S 0.00625 —
& Autumn applications are from
&S BBCH 10 to 29.
\0\ Spring applications are from
& BBCH 13 to 45.
Spring cereals EU GF-2573 F Broadleaf EC XDE-729 Overall, ZBBCH 13 to45( 1 0.00156 — 100-400 | 0.00625 The application is made in
(wheat, barley, weeds methyl 7.817 Broadcas ~ 0.00625 spring only, from BBCH 13 to
durum wheat, rye &O 45.
) Ty foliar s;@y
*(\
b@
Remarks: @) For crops, the EU and Codex classifications (both) should be used; wherg?elevant the (i) g/kg or g/l
use situation should be described (e.g. fumigation of a structure) > () Growth stage at last treatment (BBCH Monograph, Growth Stages of Plants, 1997,
(b) Outdoor or field use (F), glasshouse application (G) or indoor applnc@ﬁron ) Blackwell, ISBN 3-8263-3152-4), including where relevant, information on season at time of
(c) e.g. biting and suckling insects, soil born insects, foliar fungi, weeds application
(d) e.g. wettable powder (WP), emulsifiable concentrate (EC), granl,%@(GR) (k) The minimum and maximum number of application possible under practical conditions
(e) GCPF Codes - GIFAP Technical Monograph No 2, 1989 of use must be provided

® All abbreviations used must be explained ) 0] PHI - minimum pre-harvest interval

(9) Method, e.g. high volume spraying, low volume spraying @readlng, dusting, drench (m) Remarks may include: Extent of use/economic importance/restrictions
(h) Kind, e.g. overall, broadcast, aerial spraying, row, mdw@aal plant, between the plants -
type of equipment used must be indicated
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Appendix 2: Detailed exposure assessment sheets 6\\
)
THE UK PREDICTIVE OPERATOR EXPOSURE MODEL (POEM) \Q(g)
Application method | Tractor-mounted/trailed boom sprayer: hydraulic nozzles LI \Q‘O
Product GF-2573 Active substance XDE-729 nghyl
Formulation type a.s. concentration 7.82 mg/ml
Dermal absorption from product 1% Dermal absorption from spray 159
Container 10 litres 63 mm closure v ;\\,
PPE during mix/loading None v| PPE during application | Nong(b\ v
Dose 1 lha Work rate/day QOF0 ha
Application volume 100 lha Duration of spraying 2 6h
\V
N

EXPOSURE DURING MIXING AND LOADING (‘0\
Container size 10 litres N
Hand contamination/operation 0.05 ml @
Application dose 1 litres product/ha . \OQ
Work rate 50 ha/day (E;'
Number of operations 5 /day N (‘0\$
Hand contamination 0.25 ml/day 0\)
Protective clothing None Qg)
Transmission to skin 100 % .
Dermal exposure to formulation 0.25 ml/day ‘.\\'QQ
DERMAL EXPOSURE DURING SPRAY APPLICATION O\(b
Application technique Tractor-mounted/trailed boom sprayer: hydraulic no é‘?
Application volume 100 spray/ha N
Volume of surface contamination 10 mlh Q)b
Distribution Hands Trwﬂ{ Legs

65% a0% 25%
Clothing None Ps(Rable Permeable
Penetration 100% 5% 15%
Dermal exposure 6.5 \b 0.05 0.375 mlh
Duration of exposure 6 @
Total dermal exposure to spray 41.55(~0Q~n day

QO
ABSORBED DERMAL DOSE <
ixfload Application
Dermal exposure Oy 0.25 mliday 41.55 ml/day
Concen. of a.s. product or spray \@ 7.82 mg/ml 0.0782 mg/ml
Dermal exposure to a.s. q§) 1.955 mg/day 3.24921 mg/day
Percent absorbed Q 1 % 15 %
Absorbed dose bé\(b 0.01955 mg/day 0.4873815 mg/day
INHALATION EXPOSURE DURING §%§$\YING
Inhalation exposure X 0.01 mlh
. Qo
Duration of exposure \\) 6 h
Concentration of a.s. in spray A(D 0.0782 mg/ml
Inhalation exposure to a.s. "4} 0.004692 mg/day
Percent absorbed QS) 100 %
Absorbed dose Q> 0.004692 mg/day
o
PREDICTED EXPOSL@E
Total absorbed dose & 05116235 mg/day
Operator body wei 60 kg
Operator expo%o 0.008527058 mg/kg bw/day
L
ACEL «O 0.058 mgkg bwiday
% AOEL{\\' 14.70182471
8
oy
Qb
&
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THE GERMAN MODEL (GEOMETRIC MEAN VALUES) g\\
(o)
Application method | Tractor-mounted/trailed boom sprayer: hydraulic nozzles LI '\@
Product GF-2573' Active substance XDE-729 methyl (b(’-’
Formulation type a.s. concentration 7.82'gl Q0
Dermal absorption from product 1% Dermal absorption from spray 15 % 92
RPE during mix/loading None v RPE during application | None e
PPE during mix/loading None v N
PPE during application: ~ Head | None v Hands | None Ll Body INone ?\V v
Dose 1 I product/ha Work rate/day 20 ha @
Q
Q&
DERMAL EXPOSURE DURING MIXING AND LOADING Q)Q)
Hand contamination/kg a.s. 2.4 mg/kga.s. Q
Hand contamination/day 0.37536 mg/day >
Protective clothing none \(\
Transmission to skin 100 % \§<)
Dermal exposure to a.s. 0.37536 mg/day @
INHALATION EXPOSURE DURING MIXING AND LOADING \C)Q
Inhalation exposure/kg a.s. 0.0006 mg/kg a.s. K(y&'
Inhalation exposure/day 0.00009384 mg/day N (‘0\
RPE none 0\_)
Transmission through RPE 100 % Q_Q)
Inhalation exposure to a.s. 0.00009384 mg/day o
- O

DERMAL EXPOSURE DURING SPRAY APPLICATION (‘b\\.
Application technique Tractor-mounted/trailed boom sprayer: hydraulic nozzles O\

Head Hands & Restofbody
Dermal contamination/kg a.s. 0.06 0.38 . \Q 1.6
Dermal contamination/day 0.009384 0.059432 b 0.25024
Protective clothing none none Q){b none
Transmission to skin 100 100 S 100 %
Total dermal exposure to a.s. 0.319056 mg/day QQ

.
INHALATION EXPOSURE DURING SPRAYING QO
Inhalation exposure/kg a.s. 0.001 mglkg{é
Inhalation exposure/day 0.0001564 mg/
RPE none S
Transmission through RPE 100 %
Inhalation exposure to a.s. 0.0001562274nglday
ABSORBED DOSE 4
,@Ioad Application
Dermal exposure to a.s. (§n 7536 mg/day 0.319056 mg/day
Percent absorbed 1 % 15 %
Absorbed dose (dermal route) @0.0037536 mg/day 0.0478584 mg/day
Inhalation exposure to a.s. b(b 0.00009384 mg/day 0.0001564 mg/day
Total systemic exposure QS 0.00384744 mg/day 0.0480148 mg/day
O
N
PREDICTED EXPOSURE (B\'
Total systemic exposure \0 0.05186224 mg/day
Operator body weight A(b 70 kg
Operator exposure "4} 0.000740889 mg/kg bw/day
AOEL O 0.058 mgkg bwiday
% AOEL é</ 1.277395074
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