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CAS TOXICOLOGICAL AND METABOLISM STUDIES ON THE ACTIVE
SUBSTANCE O @ Qb
S @
@ @ @
INTRODUCTION ~N NS

N
The Acceptable Daily Intake (ADI) established in the first EU review of 1sf§;(aﬂutole w@%ase@ the®
lowest NOAEL observed, in the rat 2-year chronic / @cogenlclty @dy and in t‘he 2-genera

reproduction study in the rat. Safety factors of 100 wekg-applied, resiéiting in an A@ 0@02 r{g@( @
bw/day. Q @
) « 6” &

An Acute Reference Dose (ARfD) was not pr(%@%d in the initial F@?rew of § xaﬂ
endpoint most appropriate to use for derivation 0¥ the ARfD \fetoa{ emb%p-to klty, a& se in
ata point CA25.6.2

the rat developmental toxicity study (full surﬁmaéﬁg@wld @in tl%\adoc oent

although the study was reviewed during the first evie®). They u Rf@)} an b&derived fro e fital
NOAEL in this study of 10 mg/kg bw/d%y ba@’d ecrea %511 body Welg©[ ecre@sed
ossification of specific structures, obserxed at ﬂ%e .\ o& 0 me bo\{ ay. X @ % §

S)
ude dat%pomt CA
\E rcsﬁen&ble for
on éQ an 1nh1b1t0r such as
catab@ize eﬁgcess yrosin after @mhlbmon the
downstreg ef&cts of@xcessﬁplasrrbg?yrosfm co%:entratlon than are

Furthermore, it is the position of B Q Scxef@e a@@ppo@d
582 (NI 2006), that inc %ed m ternal > pa a ty
decreased ossification observ 1n ©Orat
isoxaflutole. Due to differeré®s in ahility,
rat is much more sensitive to'the

ta1

@ltl

humans, and thus effect® relafed t ; ar§ non-relevant Mor anxJfsk assessment of
agrochemicals such as 1s%xaﬂu%ﬂe Theref e@se @e NOAEL 8§ 10 @kg bw/day from the
rat developmental to@lty smﬁy Wk@%}e conservatiyR re ag ing @narﬁ@ffecg\
&
Safety factors of ar@%prom@te fog cal@glatlon‘@ the fDéaeld@a final ARfD of 0.1 mg/kg
bw/day. ©© @\ AS & @ §
¥ £ 90 O «7 ¢
The Table %low lisk 1sox$§ﬂuto]@and %etabog(cs 1n§dm@s@rucs codes and synonyms.
&S &
S O
Code Number °\@ Descripgion § ‘Qo@mpou?l%i q Structure
(Synonyms) § s S @fou )
Yy y % % <z§9 RS
IUPAC: 5- cycl@)ropyl R (1 A-Cy ol Act@subs@ce O SO,CH,
1,2-oxazol-4500,0,0-0 | TQEE NS D
trifluoro-2- %esyl-p -tolyl S ) é\\g @@ @ /
ketone C 1 BnF:NE.S 3\ o\% N, |
CAS: (5%eyclopropyl-4s, 9 ol & ®) (@] CF
isoxazolyl)[2- 393 grol” gl . °
(methylsulfonyl)-4- ™~ R §
(trlﬂuoromethyl)@snyl] [a] @ B1@278
methanone & %‘\ P&% 1 772
CAS No.: @2—29\0 A 59142%@
q éﬁ DN
f(\@ A\ AH21981
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Code Number Description Compound
found in:
(Synonyms)
IUPAC: 3-cyclopropyl- | CisHi2FsNO4S Soil
2-[2-mesyl-4- 359.3 g mol™! Water/sediment
(trifluoromethyl)benzoyl Wheat
]-3-oxopropanenitrile [a] AE 0540092 Soybe?a
CAS: a-(cyclopropyl- Popp1$

carbonyl)-2-

[b] RPA 202248

(rpethylsulfonyl)—[?)—oxo-4— [c] 14733 at
trifluoromethyl)- BCS-AB59005 0 Yen
benzenepropanenitrile Isoxaflutole- Rotational cro
CAS No.: 143701-75-1 diketonitrile, %mn%ad}ig
DKN caf
< s ur&ﬁ’al
0&% né
IUPAC: 2-mesyl-4- C9H7F3O4SQ@ > %&oﬂ
trifluoromethylbenzoic | 268.2 g QQ_ ;g %he&,
id
CaS: et rZs | Sromon
v : l_Tet ane- [a] BL&%SS ieed@
sulfonyl-4- a
trifluoromethyl [ 110 0@20332©é @§ Hed?
benzoic acid . f[i;@é B4 99@0 §t3t1@31 crepy
CAS No.: 14209406, | L 408 5 Qgﬁlslg©
su e u&
@ benzoi¢jacid <& %or @ @
ARG R NN A
IUPAC: 2- 39O & C@‘I14F3®4S§<@ W@z&\g()ﬂ § @
aminomethylene-1-0° %613 @mol"% N er/ S%@nem @7@\, (0] 0] SO,CH
Z?lclopr(@- -(2- mesyg} @9 § Goat @ @\
[afAE 0692291 . OHen |
trlﬂuoromethylphe@i) 9 %\ N R
propan-1,3- dlone %b] R Oi% @ ©O > H,N CF,
CAS: na. Q SHd036 o v & & A
CAS No.: n @ S) -BX@I?)‘I-@ . Q v mldl.ne_
S0y O |9 >N > D Enamine
Y © K |2
@ % § @’jf’ 35@ %@ tautomers
. Q N
& PN Q9 O O SOCH,
AN Q @\ R o
K@% %% > &@ qQ —
PR @ HN CF,
(@) N
FF TS
S QS
(ON
$ L@ & ‘@%
¢ &£
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Code Number Description Compound Structure °
(Synonyms) found in: @ 4 6

ynony . ((% %

IUPAC: 1-cyclopropyl- | CisH3F30sS Water/sediment ch} o o
2-hydroxymethylene-3- |362.3 g mol’! Rat (o8 &

(2-mesyl-4-
trifluoromethylphenyl)pr
opane-1,3-dione

CAS: na.

CAS No.: n.a.

[a] AE 0893029
[b] RPA 207048
[c] 10054

Goat
Hen

IUPAC: (27)-3-
hydroxy-2-{hydroxy|[2-
(methylsulfonyl)-4-
(trifluoromethyl)phenyl]
methyl}-5-oxohex-2-
enenitrile é\g

CAS: n.a. @

CAS No.: n.a. q
0.:n.a @@

D

SO
IUPAC: (2Z87)-2-&
{hydroxy[2;,
(methylgiiifonyl)-4- ¢
(trifludfomethyl)phen@]

- - - O\
gt 117 S E U
 Slasa & P & &
CAS: n.a.
Q O o .0 @
CASNo:nfy O |[Met20 NS
IUPAC @ \éuH@?N O os@oyb@%} forage 0 SO,CH,
(methykxIfonyl)-4- °\@‘J) 26% g{qol" é Soybean
(1riﬂg@rpmethyl) s % @ @§ °s (minor) H,N
ben*amide @[‘d]@ R Q
CAS: n.a. @° [ A Q@ q CF,
CAS No.:r@ A EAS o
O 9
@ S @%FL}@MC
S8
S &Y
€& &
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Code Number Description Compound
found in:
(Synonyms)
IUPAC: 5-cyclopropyl- | CisH10F3NO; Rat
1,2-0xazol-4-yl-0,0,0-  |281.2 g mol (tentatively
g ) identified)
trifluoro-p-tolyl ketone
(IUPAC) [a] AE 0893028 <
CAS: (5-cyclopropyl-4- [b] RPA 205568 &
isoxazolyl)[4- &
(trifluoromethyl)phenyl] [c] 10053 %@
methanone (g
@
CAS No.: 171187-01-2
IUPAC: 3-cyclopropyl- | CéH7NO 0 nn
3-oxopropionitrile 109.1 g mol! % (1du%\\ﬁcd b@&o—
CAS: 3-cyclopropyl-3- g\ﬁ %&%’mdt%xph}’)?
OXOpl‘Opaneﬂitl‘il [a] AE 10]9 % \
CAS No.: 118431882 | 1) ppadedsof) & N
1R o |6 D §
Z © %
IUPAC: R T A@ﬂ\\’ﬁcia&
cyclopropanecarboxylic | 8499 gapol! & quetabel
acid O & A202304 in,
CAS: [a] & 10£3990 5 @"a(}@
Cyclopropanecarbox@ [b@RP @38 58, utlom)
acid & kg RPD719SY $ @Q q
CAS No.: 1759-81  © > N §
) %\\\ [c] 783@\\ @ AN §
¥ &0 0 < & O -
*Metabolitg4s not 1@ludeé\’m thérisk %sess t of se tion. T eir listing is to show the present
knowled about com ds@ﬁvn@mm degrad@&jon ox&g tole or tentiative appearance.
@ @ IS o\
A
S O & .9 &S S
@© %\ @ &)
&
CA S @@Stu&@% o@sQrﬁtwn,@stn@@tlon@‘netabollsm and excretion in mammals
CAS.1.1 Absorp%n, d@\trlb@nn, @tab@sm and excretion by oral route

Accord@

used In pivotal studies

1
ma@ ma§

to the da @qulre@ents p@bhsl@ 1n the Commlss10n Regulation (EU) No 283/2013 of 1-
Marg]\gj—2013 a “conﬁ@ratl\%m-v

udy” should be performed “on animal species to be
Is (mlcrosomes or intact cell systems) in order to

determine the rgJevance of th&%xw(@glcalﬁgmmal data ..

Therefore the&t;o low%g s‘%@i tform
©@
@} ESEN
O
NN % S
$E S
¢ LTS
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Report: I 013 M-471593-01

Title: [Phenyl-UL-14Clisoxaflutole: Metabolic Stability and Profiling in Liver @ @
Microsomes from Rats and Humans for Inter-Species Comparison

Report No: M-471593-02-1 S 2 A

Document No: M-471593-02-1 o> S @w

Guidelines: Regulation (EC) No 1107/2009 (Europe) amended by the Commjssi
Regulation Regulation (EC) No 1107/2009 ame by the Q@lm;s@)n
Regulation (EU) No. 283/2013 (@ope); US I@A OCSPP 80 Slﬁ]@, @Q qQ
Deviations: not specified S @ \© N A

GLP/GEP: yes o o S K @@ é}“

QY R & &
@ > P - AN &@ @@
The comparative metabolism of [Phenyl- Uk“‘C]I@Xaﬂu& w&s, 1nv6§§7gat@in amimal #e-vitro
systems by incubating the test item with hve@mlcme@om le r@’(RL an humal%(HLM’)

@/b
-

in the presence of NADPH cofactor. (o8 @

@% \\ O @ % § ®®@
Materials and Method @
The test item concentration was 15 @ anidi?he p@em é@lcem@ ion @ng/§ test item

metabolites by chromatographlc spéptros odsChhe sart ph@tlme@@%ere Bband 1 hour
after test start. The test dur 3 ~ of hour est t@n considered@s reaSonable because
positive results were obtainéd frq;;g the e@ma&c rea on of: estoi onedp Hydroxy-Testosterone

already after 10 minutes. @ampl@ % nlﬁd following prote‘f@pre@ltatlg{f@)y reversed phase
R

concentration was chosen in or to hil¥e en&agg safn p ate for@ smb@ 1de ication of

HPLC with radiochemicat detegtion ( D) @ {°

v é% 2 S
The experiments w, cond@te@vlth %‘ led @ osomes fro@ maleKWlstar rats (RLM, batch
1010126, pool of QB0 individu mans (H 111 9189, 1 of 50 donors from both

afterwards d@tly 3% lyse@ in tr@ ica pL 1nJect10n volume). The
chromatograms Wc—f‘@ rec‘&ded lectr nlcal ntita aluated using the MassLynx®
Chromategraphy softwage ( @rs) %@ of a@hromatogram which should be
1ntegra@ was d1V1 int glon of interest @)I’s 0rre®ond1ng to the separated radioactive
peaks. The area ?ﬁqs fr@m all n@glon i) 1@3%& were u&% for the percentage calculation of the

individual compo @)
& é@ o &

LLOQ and li @arlty esp@se w&@ eval@ted 6D the rédfiochemical detection.

The linearity of the met@ol Was erm d a @ tool to assess the correct performance of the
radioactiyity flow-throygh det @@rels éctwlty detection). Peak area values at each level
were platfed versus %espé%lve nomlnaﬁnje@d dpm, and linear regression was carried out. The

corre&tlon coeffici é@ obta:%ed @0 99@

@ S @
Results @° & @
The mean reghvery q@rad' tivitysafter %crosome incubations and sample preparation (i.e. protein
precipitatia@lthg%cN 2 centrlfug i%h) at T=0 was found to be 101.7% and 99.3% in RLM and
HLM, re@ectlv il hour ihcubation the recoveries were 101.7% in RLM and 104.6% in

HLM. & &7 S
&% @§ @@ Q S
@ & <

©

Metae Profile of C-Isoxaflutole

1C-Isoxaflutole was found to be slightly unstable in the incubation buffer at 37 °C. One “C-
containing degradation product (Iso-2) was detected accounting for 18.4% of the relative percentage

genders). Followding i &1 atlo& sar%.les WELEe cen{“ﬁuged@lgv HPLC mobile phase A and
elysg
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(calculated from peak area values) after 1 hour incubation period. It showed nearly the same HPLC
retention time as a respective peak either in the testing solution, or in the incubations with RLl@nd
HLM at 0 and 1 hour incubation periods.

Iso-2 accounted for 98.8% and 100% of the relative percentage in RLM and HI@A respectw@fte&
hour incubation.

In addition, three further *C-labeled radioactivity regions were detected 1n@jery low amoun nts, the
relative percentage in the 1 h incubates with RLM and HLM. Theg&%admactwg%@egm@ We&f@

considered as non-relevant. @ & R >
1C-Isoxaflutole was completely metabolized when dncubated wi @hver micr mes@ 1@ angk©
humans. The results of the tests demonstrated tha% e in- vztro ism 0& I&)xa t€he whét
incubated with liver microsomes is almost simil ween rat%md hu& %) @@}

~ 6 Y
Conclusion C& @ @ w\’ > >

The in-vitro metabolism of 14C- Isoxaﬂut%e wh%mcuéﬁéd v@@f hve@mcros@me@as @d t(%b%

very similar between rats and humans. % @

In rat microsomal incubations, 14C-I€Qx Li%&e mal@s tran§£9rme the aboh@ Iso-2.
Beside that a very minor radioactivi @ regi w1th% ss than 2"/ as de@c
In human microsomal 1ncubat10n@he o%ly me%boht@f 14@07&3@1‘[016 as mé%ébohte Iso-

2. @ & (g @
N & o @Q
No specific 14C- Isoxaﬂutole rneté&ohte%@ere @rmed @y human h@mlc&@@)mewhen compared to
rat liver microsomal 1nc&@ 101& @ o % @
o O O & O
& @ & @6 %\ S S
CAS.1.2 A orp@em, Q@lb@%n metab@lsm oﬂd ey@ret%@by other routes

@
0 new s01e 1n St at 1n nce t re toryinterpr: ion the official evaluation of the
N f g g@ r% p Of the official eval f th

active substa theggﬂ tAnnex I inclusioo O @
N @ 1
s e T T
CA s.z§ Acut@@oxu@ @Q v, , O

@Q N N
§> < & LA S S
The acute toxicigy of 1sé§aﬂu§% ssesgg in t h firsEU review of isoxaflutole, however these
data are su 1zed e f rrefer 11@{ay type. Fugther information is available in the Baseline
Dossier pr Wd By B CQﬁSme ang\in tl@ Monograph. A full summary of the new
photot0x1g?/ study is appended®elo \, sectin Si@

& 9 Q
Type of Study Q N & L9 OECD classification
(R&@O\?@ence) B %@eues@: @@ @ Results (proposed)
Acute oral toxicity © @ &U e . )
@ N No mortalities at up to | Category 5/
(- 1993ag, %% § R 5000 mg/kg bw unclassified
M-158376-g81) @
) X N

acute dep %l to@ty € No mortalities at 2000 | Category 5/
(I }%@lt mg/kg bw unclassified
M-158374- 0 s
A @inh@gﬁon G

Xreity & SRat No mortalities at 5.23 Category 5/
( 11994 mg/L air unclassified
M-158415-02-1)
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Type of study Species Results OECD classification
(Reference) P (proposed) &
Dermal irritation oo N %
. 1993 Rabbit Not irritating t?v:”l?fyl ?d/ > S
M-158372-01-1) SR @
Eye irritation
(-, 1993d Rabbit Not iér@itating s&% E?E%Ol%éj \ ‘2”\5
M-158370-01-1) o T o
Skin sensitization ©Q @ S é\ﬂ
(modified Buehler) . , @ & CareoryQx © &

Guinea pig % ot Sensmzl@ . & @
(. 1992 & |dclasgicd A
M-158233-01-1) ke N4 N
Skin sensitization S 9° AN ESAEN 2o
(Magnusson-Kligman) , . S} @ NS b@’ @@?ego@ 5/ 2 .

Guinea pig vNot SItIZRIE Q &
. 1996 S N NUnclaQified® g
M-209748-01-1) N S SO LG S
Phototoxicity in vitro Y N SN %Q @3\9 NS

, 2013 BALB/C @% ce . ONegative @ ot refevant
NI AN S %

M-471195-01-1) N R I A

T S o0 &
) ZN @ @ Kd
It is concluded that based on¥hese data is ﬂutole(@eedé&not b&g ass@ed for dcute @ral, dermal, and
inhalation toxicity. Isoxaﬂ%ﬁole%@ cla§id @s non@ﬁrltatm{é to @gn a,ng@eye%@and is not a skin
sensitizer. 2 © 2 § g N @ o
< LN

AN
CAS21  Orale & o O 6@ \© & 5 x

No new scientific ingg that i@ene regﬁ’at(@@mter@tatlon of the &ﬁmal evaluation of the
active substance s@ace Q irst Annex Fnclusion. N @ @& @

S >
CA 522 @@)er@ o O @ @ b §
No new scientific ﬁ%m s that '@uene%the @lato@’mte@retat@ of the official evaluation of the
active s ance s1nce fir nneddFinclusion. N
i hesion >

@
L -
CAS5.23 Ir@%atu&m é\g QO Q& %
No new scientifi ndlngg tha@ th%%llatory 1n@retatlon of the official evaluation of the
active substan@g s1nc e ﬁ@ﬁ 10n©

Q @
CAS.2 % Skin 1%1tat19§ @’jf’ . %@
No new Scientific f égat 1nﬂgence reg\ﬁ@\tory interpretation of the official evaluation of the

actl\&subs‘[ance sifice th b&l ex Lat @ lus&@a

Q
@ &

@*
CAS525 & E@?lt%@ S Y
No new s%e@éﬁ@ndn@ hat dnfluende'the regulatory interpretation of the official evaluation of the
active @tan@@smce the firgpAnnex I inclusion.

$ @/

CQ@Z g@ Sl@ﬁ s@ltlzatlon

No ne@lentlﬁc findings that influence the regulatory interpretation of the official evaluation of the
active substance since the first Annex I inclusion.
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CAS5.2.7 Phototoxicity

According to the new data requirements (Commission Regulation (EU) No. 283/2013 of 1 Marcl@ @6
2013; Official Journal of the European Union, L 93/1, 3.4.2013), the conduct Ogl phototox101®tudy@’
is required under certain conditions. S & ©)
@ R

The circumstances in which a phototoxicity study, according to the new da% requlremer§ ST \1red€@
are “where the active substance absorbs electromagnetic radiation in the fange 290-700um a Yy
liable to reach the eys or light-exposed areas of the skin g-ner by dlre@contact or tl@‘ug@sstem@ @
distribution. If the Ultrav1olet / visible molar extmctlgl / absorptlon@’cfﬁment 0{\9@6 active su@nce é
is less than 10 L x mol™! x cm™!, no toxicity testing ig@equired. Q& & @© @Q}

2) &
As the Ultraviolet / visible molar extinction / ab@tlom COGf@lem&%G %e <?an @@xc
the trigger of 10 L x mol™! x cm™!, a cytotoxw@ studgbas beeh performedin V1tr@smgﬁ LB5‘§93T3
cells.

& @ ¥ @ :
Report Wom@m o &2
Title: Isoxaflutole: Cth Xicity assdyin vifrowithe BAL @T Is: Neutral @ (NR)

test during si neqﬁé 1rraqw ion- a\y ith artl@mal pmnhg@ é\’
Report No: 1579700 ©° &= | >y S & e
Document No: M-4711950¢-1 m® SR
Guidelines: CommI@on reg(@latm@?(E ﬁw 8B 41 @te @?ly 0, \2008
Comnmniittee fm&Png{wtary diginal Py (cp for Guidance

on Photosafety tesfitig, MEA,«@PMP%SW@ /01@3(10%«3(1 27 June 2002,
mtgﬁ)pera on ip-Pec r\.u

OECD Gyideline fors est of C@m Is: Guf&elln @32 In vitro 3T3 NRU
~phot icity, @}lews nd approveyd by the National Co-ordinators in

May 20025appr: April 2004);
§ D&ati@of@peci{@d °© @ Y
GLP/GEP: O [es g}\ oD > § &
QO O
O 5 O s @ SRS
& 2D v T o4
S 57
&@ @Q § . Materialgpnd l&ﬁod@

A. Materials Q\ & é’ © &,\ é& Q

1. Test materialy” <\
. N
Is\l;lnnz);@n ) ©©Q @@ . I@af%g%gg@a
Desgription: S § S=Whitesolildo
atchno:, © Q @ A@D?{%‘S-Ol -01 (origin batch no. 6464/5/8/9

Purity: N %& 5"/
3&’Stablhty of fest cq @u@@j ar@@eed for study duration; expiry date: 2015-07-26
2. Vehlcle and @gposm e co@ol: @ So @n control: Earle’s Balanced Salt Solution (EBSS)
cSrtaining 1% (v/v) dimethylsulfoxide (DMSO).

N
> \% W\” @ositive control: chlorpromazine (Sigma) dissolved in EBSS
3. Test system: é\ﬁ @© S “OBALB/c 3T3 cell clone 31
ulture & S du& ©© Dulbecco’s Minimal Essential Medium (DMEM)
& @ % supplemented with 10% (v/v) NCS.
Q© Cellture@’ @ Thawed stock cultures were propagated at 37 + 1.5 °C in
N 75 cm? plastic flasks. Seeding was done with about 1 x 10°
©® cells per flask in 15 mL DMEM, supplemented with 10 %
NCS.

Cells were sub-cultured twice weekly. The cell cultures were
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incubated at 37 = 1.5 °C ina 7.5 + 0.5% carbon dioxide
atmosphere. @ S
B. Study design and methods ® @§
1. Treatment A@ @ S
Dose: Testitem | +/— UV | Final concengrations in pg/mL* <
IFT* +/— 0.49, 0.9841.95, 3.91, 7.§ﬁ 5.6@3,
62.5 sw\% . .9 g

Positive ) 6.25, 5, 25,375, 30575, 100; 2000 | @
control** B 0.12§)0.25,0.5, o.f@?ﬁ.o,?, 20540 | &
Solvent N\ +/— containing3% (v DM
control 4 ég@S o &%& i Q @;® n@

*isoxaf@éﬁ *k chlor%)mazin@vj R Q & @

RN I TSR

The@st ite@@sox@tole@s disSelvedGn DMSO. lge&ﬁnal

o

c centr??@n of@g% so@t in ®BSS wis 1 ¢ VC{/@
Seeding of cultures: 2 X 10*¢etls per welkwere s%ded i§00 J\iﬁL cultutg me
4n tw0'96 w plates NN

° NV
Replicates: Q@2 &%for' adi@n ex sure,@ie foreat t in tl@ dark)

& 24h after seedihg thexeu tu({g@ere @she% ith %@S
R 00 pkssolvedytest it&h added p r&‘éll fatypre-facubation of

r

@ . % 'the plates ho@1n theydark. ten@ds ane plate was
SO S iadiated at 1.65 MW/ (4.95 J/em?) for S®min + 2 min at
& @ °C,@ othdPplate was stored far S0 migy= 2 min at 20-31
N N &°C inHe dagk. Tegtitem Was r e both plates were
Q) g washed \x@ EBSS) Fresh culture' meditym was added and the

é\g v @N pgtes ingupated &Bout é&’i hous at 37 + 1.5 °C and

L T505%ELO. @

Cytotoxici del@%l@lina ion:  “Fo %easu‘ﬁ@nent@f\leu@}l Rc*@@qotake the medium was

Treatment & irradiation:

©© ©© o & %ekﬁoved@%d 05l mL selim-frée medium containing 50 pg
N utralRed /L we® adde@to each well. The plates were
9 % %ncu@ed fortanothgr 3 h@@s at 37°, before the medium was

X
Q\ @g}g § @ removed ¢ompl anghthe cells were washed with EBSS.

NS R @“ext@ ion o he7$ge 0.15 mL of a solution of 49% (v/v)
NS A Qo deiondsed w%or, 50% (v/v) ethanol and 1% (v/v) acetic acid

@@Q % @ @7@% wgpg,adde%to ea ell. After approximately 10 minutes at
RT O O T tengperatugg and a brief agitation, the plates were
@ O g . ap
Q € ©© \\ %ansf fred tag, microplate reader (Versamax®, Molecular
% § S=Deviegs) eq@lipped with a 540 nm filter to determine the
9 @ ahddrbancedf the extracted dye. This absorbance showed a
. Q <€
@\ N ear oré@tionship with the number of surviving cells.
““Number of fﬁeasuv@enk :@ soxa@tole and positive control: each concentration was
. © megstred 6 times
&@ %«\ g} &Q@ SéWent control: 12 times
2. Evaluat N @
@& é\’ @© §9 ©The mean absorption (ODs40) value per concentration was
S §9 ©© calculated. The EDso* values were determined by curve
{\9 (N @ % fitting by software. The Photo-irritancy factor (PIF), as well
Q© @@@ (o @ as the Mean Phototoxic effect (MPE) was calculated
< according to OECD guideline 432.

*EDso = effective dose where only 50% of the cells survived
Evaluation criteria: If PIF <2 or MPE < 0.1 no phototoxic potential is predicted
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If PIF > 2 and < 5 or MPE > 0.1 and < 0.15 a probable

phototoxic potential is predicted DS
If PIF > 5 or MPE > 0.15 a phototoxic potential is predicted. §
§ K
I1. Results and discussion @J@ @

In the range finding experiment (RFE) no cytotoxic effects were observegiﬁ%ﬁter exposgr@% theeg 11s gts@

the test item isoxaflutole, neither in the presence nor in théabsence of ifradiation to @ﬁc&l\mnh@ @

Therefore, EDso-values and PIF could not be calculated. Yhe resultin 'Q(Z PE-value \@5@ -0. v\g &
% cd

In the main experiment (ME) no cytotoxic effects e observed posurg@f th Is t@%e t@

item isoxaflutole, neither in the presence nor he abse nge of diatidR to 1ﬁc sunlg

Therefore, EDso-values and PIF could not be cal ated The @ultl&g%MPWIue -0 066. §

Y O

The mean of solvent control values of the 1

1ate@§ﬁzers%@che %n 1Ha@ate Sgrc;@et the

acceptance criteria. The positive controlg@%orp@mamm 1nd‘ pl‘%otox@y in the expetted sghge
in the presence of irradiation. @} N o é\ﬁ w\g
W @“}9
The results are summarized in Tab@@@ 2. 7f§nd K%le 5%, -2 R@W @@ @ @)
@ \
Table 5.2.7-1: ODs4 values N@tral%R,ed as@y of@ ma@%xp@menb @ &
ODs40 w1th%art1ﬁgial sunl@‘ht 0@540 w&}ﬁ;ut agtificial sunlight
Con- 2 Yo of © @Z}n- AN N 9 % of
centration Mean ° S olv ntra@ﬁ %@’[ea% @D solvent
[pg/mL] S ) confvol [pg/l@.;] " L O control
o N Tre@nent\@h is@xa\}lutole}\)j ) &
Solvent @S 39% ¢ o.gég? &oo&o \@;ﬁ%@ J0.54030 | 0.0384 100.00
0.49 ©\6 580 Q0187 % 10870 -.0.49 & 0.5512 0.0308 102.02
098 [ 0.533 [«.0.0196 107399 70980 08408 0.0197 100.10
195 ¢  0.5835 00097 [ 10939 | O 195 | 075390 0.0123 99.77
308 0.5664] 00298 10609 & R0l 0.5391 0.0307 99.78
7.81 0.556% | . 0248 0422, 781 0.5371 0.0234 99.41
15.6 05 £ 0.0488 [, 0388, | X 156 0.5346 0.0426 98.95
31.3 3576 000 [+, 10443 | 7 313 0.5172 0.0234 95.72
32.5 0537 9477 |9 100.73 A b5 0.5270 0.0693 97.54
©\<y @) &?eatfh&nt w‘tgh\\f)ositixe corol chlorpromazine
)
fg:lvti';;@% 0.4810;© 0.0%65 @%Smj&@? &Lvti‘;: 0.5288* |  0.0297 100.00
0.195 051497 09522 107.058) 6.25 0.4489 0.0287 84.89
0,250 04249 | =\0.0450> |  @88.34\ 12.50 0.1264 0.0147 23.90
N.500 03042 g 0.0303 | "X 6228 25.00 0.0477 0.0017 9.02
0.750 | @©.1478 | 00454 10 3873 37.50 0.0483 0.0010 9.13
1.000 [ 0.0634 | &90137 13.01 50.00 0.0474 0.0009 8.95
1.500 00827 J£70.0078 |2 13.03 75.00 0.0478 0.0006 9.03
2.008>] Q0626¢)” 04917 13.01 100.00 0.0483 0.0012 9.14
4800 | 50.0684 | 40031 14.21 200.00 0.0508 0.0013 9.61
* mem%Dm@@t of 1 Well$,
& & T

&
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Table 5.2.7-2: Summary of results of the Neutral Red assay

©

% viability of soﬁ%nt &
EDso (+UV) | EDso (-UV) control of irrgdiated P
Substance [ng/mL] [ng/mL] PIF MPE @b VS, nonairr @ te (@
O pla

Range Isoxaflutole -- -- -- —0.0%2 @@“9 @@
finding Positive g o W
experiment | control 1.19 1716 (g 14.41 @@42 93T S
Main Isoxaflutole - -- - |©0.066 a° 9RE® &

. Positive ) N )
experiment control 0.57 9@ 16.7@ 60.?115 7\@ ) @ .0 ®© @
EDso = effective dose where only 50% of the cells su d N @J R © @
PIF = Photo-Irritation Factor . &SNS @ 6\ N O
MPE = Mean Phototoxic effect N 9 > &% NN S >

Q @ 2 v @y
& Q@ > S S
w\jﬁl C\@clusw@{s A\ ©@ @j @
| | > AT R S
Isoxaflutole is not phototoxic ton B /c 3&?%118\1;1 this&in V1t1§<\ga@ssa§é}9 @ N Q
S > O OO s
Ry o O & 9 .0 U ~
CA 5.3 Short-term t@lclty& @ S @ @ & @© N
N R K o

<)
The sub-acute and subc@omc @ ici %ﬁl@@(aﬂuﬁ@é was ass%@ed the_fizst EU review of

isoxaflutole, however these data are su for&ferenc%ﬁ Fugther i y\’rmation is available
in the Baseline Dosswgprov%ﬁ bk@yer L@)pS&@we andi t@aMO@gra%
& N
Study duration § é b) N &EL Q AEL @ N
(Reference) &pecu@s mg/Rg bwiday ﬁn‘ﬁow/ﬁiﬁ? Critical effects
N T 'O
ZW %D © K . %ﬂ @6 ©) @ - Increased levels of
( : Mfse <oy T |94 @ ALAT, ASAT, AP
1994; g}g N SER N - Increased liver weight
M- 213@ -y @[S s © )] LO g
6 week capsule or @eek& éﬂ B x> & Q
dictary 9 E§ | < %@2 © §042 - Increased AP
- @ e
M-213061 &@@) KON :
90-day dieta @ NS %T_Q,Q @;@ @U - Ocular lesions
(_4@‘9 & @t @ 3‘@ Q\% 10 - Periacinar
M-158 01-1) & Q& \@ hypertrophy in liver
6-wBk dictary with./- § °\@ 9 § - Corneal opacities in
e e @° @Qa)jt @ | < 25 males
(-’ 19 Hé@ N N - Decreased AP, ASAT
M-158400-Q® )
éﬂ @© §a 9 - Increased liver weight
90 daydly O - Periacinar
994@ %N()usc 7.6 170.0 hypertrophy in liver
95@‘9 @ - Increases in liver
enzyme levels
21 da llﬂdl
( , 1994 Rat 100 1000 - Increased liver weight
M-158409-01-1)
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CAS5.3.1 Oral 28-day study @ @6
S
No new scientific findings that influence the regulatory interpretation of the offigjal evaluatiO@ th@
active substance since the first Annex I inclusion. S & S
g N
= S & .o
CA5.3.2 Oral 90-day study @\9 \ N é\ﬂ
N
No new scientific ﬁndmgs that influence the regulatory %erpretatlo the ofﬁmaééal @n oﬁ«\tl% &
active substance since the first Annex I inclusion. & y Q § c&©
S) R o & A &
CA 533 Other routes Q'S@ > @ N \© % Q@
& A BN

%, @
active substance since the first Annex | IHC%SIOH ® @ Q

NS >
LN AN . X
CA54 Genotoxicity testilg &> %@ §& %© @3\9\ o~ é’ ©§

The genotoxicity of isoxaflutole qQas aggessed4n thetHirst @revi@z o%@ @e thever these
data are summarized here for@eferchoe. P@%her@form@zwn @avail e ¢ Baseline Dossier
provided by Bayer CropSm and i the‘%@iono raph. S @ o

& e
@ @ Q> Kf@ 2
Endpoint ° & Q° Y
(Reference) TestQA%E)emes/cell e ? esoul© « v o @nments
In vitro A@“@ Ao >~ 9o N
~ (@ N SERY
(e 10n § }FK S mousy N\ @ g @& @@ Precipitation at 150,
9930 N\ oo NS NegatVe ,
O lymp onells > § v 300, and 600 pg/ml
M-158334-00 &7 | MEPECRY ) S &
h (o3 " ©
Sb;il;l?osm ! %@ @ & K @ \@;\’ Precipitation at 150,
( > 00 K2 gl Iy mggeso @Neg&ﬁe\© 3(1(/)1;1?00, and 600
M-211242-02-1) < |« & O o« & A HE
Chromosome @@Q R @ % %«@’ NS
aberrations ©Q F@an l)@@ho °§es ©§ Neg@Ql . Precipitation at 600
{ BE w (@) S phodytes, v ng/ml
O NS N
M—158330§(P)1—1) > o K 2 g
y N
e o 2 ChfRese ha%stel 9./ . Precipitation at 50 and
( 1992 @\ s N & . Q[ Negative 100 we/ml
M—LS%ZZZ—OI—I) NSRS He
a 0’ O

Cepemut 1t10n Sa/&@@oﬁne S , Precipitation at 500 and
. 1993 . Q Negative

ﬁ % imuggnm 1000 pg/ml
M-162063- Q@
In vivo @ 3o \P

DS ! %@ivcr, animals . No findings with
1 eated in vivo Negative Isoxaflutole
24560-1) T K ‘

M1c10n us test
993 Mouse bone marrow Negative No cytotoxicity
M 158358 01-1)
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The overall weight of evidence from the in vifro and in vivo studies is that isoxaflutole is not

genotoxic. @ @

. . <

CA 54.1 In vitro studies 5 Q\ g
@
No new scientific findings that influence the regulatory interpretation of the %§cial evaluatin of t@@
active substance since the first Annex I inclusion. Q @ o
2 IS

. . . @ & %, \ N

CA54.2 In vivo studies in somatic cells e @ @ @ @

v

No new scientific findings that influence the regulatw 1nterpretat1£@% fthe ofﬁcgly eval@%on he
active substance since the first Annex I inclusion. Q . & &

& & QO @}
@ AR R NN
CA 543 In vivo studies in germ c%{s} @ @ &% @1&7 @6 S RS
No new scientific findings that influence t regu ry 1@}me on o

~

€o ﬁ01a1 @m:a@%f the °

active substance since the first Annex I m@,l Siof, A @
Q?} . &6 & N . é\’ é\g ©§
CASS Long-term tox1c1@%nt§arcp{§ge %‘ﬁ\y @'% § § @ &
@é @ @ \‘”\9

The chronic toxicity and o ﬁ@geméﬁy of @’oxa ole @% a@ssed@ t ©QFirsthxEU review of
isoxaflutole, however these& a areﬁmn@lzed here for efe% e. Enrthe 1nf0rm@10n is available
e

in the Baseline Dossier pr%/lded @%Bayéfl iencé@nd in t 1\@ grapl. &
: 9 < v & &
Endpoint v, @ & N@AEL@w o\@ L§QAE ‘o Q\@ ) i
(Reference) L Specie® & |gpe/kedv/daxg, l@g/k /dag Critical effects
104 week dietary q S . S @V Y @
chronic toxicity@ \© &\ %% \\ é\ é@ @& § Effect on weight
OHCOngCIty©© o o Qg@j @3’ @@ ®i§ @ a_nd -patholog.y ef‘
(-, 1995 G o A S e liver and thyroid
M-213068.01-1 S-S Lo %
78 WG@/@G&H’}/ @U S < o @ %G Q
chronic toxicity N ~ » Histopathological
D . N S
(-, 1995 wa% § N .2 @ S) > Fo4.4 effects in liver
M21307701-12 | & & @Y & &
52 week die@y ©© ©© O\U © o\@ @0@
th onic to S AN Q 9 Increased liver
Shoos e SR P sl weight
M 213081-01-1) [ B O ©
< s @7 s
N & & N &
> & @ A

CA 5.6 &%ep%odu e t@%ity N
&3 >
O
The re%@xw@of is@kaﬂu@e was assessed in the first EU review of isoxaflutole, however these
su

data rlze%here%r reference. Further information is available in the Baseline Dossier
pr0\§ed b aye@op§%nce and in the Monograph and subsequent addenda.

$

&




B
Bayer CropScience
R

Document MCA: Secti

Page 18 of 113
2013-11-15

on 5 Toxicological and metabolism studies

Isoxaflutole
Endpoint NOAEL LOAEL @
(Reference) Species mg/kg bw/day mg/kg bw/day Critical effectg @é
& Increased 1&
2-generation @,@ weight & @
reproduction - Histopgthol
(. 1995 Rat 2 720 s&% effecty) @the Ger %@
M-213083-01-1) VQ @& @i age@up
N Q ity 9 S
©
@ « &tal S &
) Q o & del ed oss¥icati
Developmental @ @@ Q &
toxicity Fetal: 109 Fe@ 16Q, 5\ utan@us
Rat ) g @ h@n orr a
. 1995 Matergal: 100 " | Mrerngts 50
Q @ > @atemal
M-158493-01-1) 7, <) GRS d @ o
A L@ @ Q Q) e@raseg@ody @&
VS Ny N | weight
Developmental @ ‘\ @ A Y Q S @tal: laye
.. v
toxicity Rabbit é% t é’ %eta]@o O Hossi @fm%%
(-, 1995 & Ma@’r al’R0 ™Y M§mal:@0 @Q Matprnali decreased
M-158585-01-1) Ve o d|& 9 0o mlwegh
© K @ N
§ @7 AN @Q & o é
Although it is not a new y, t® at tal t@?ucny Stud§as s arize®in point CA 5.6.2
below to support derivatien o e t e g@se w0
P SIC S R
CA 5.6.1 G rat@nal s@ies@ @Q @@ @
v
No new studies @e % n perﬁg}me See s%g}les k\hsted@lder int@ 5.6
& & %" @é c %
CAS5.6.2 9 Develo&men%@toxwigy st@ies v @ @f
s g & )
(N
Report: Q ] ] 1995;M>158493-01
Title: FQ\( RPA201 Q) (agtive indt¥dien Tergﬁplogy study in the rat - Final report
Report No: 4@1)01% o - SN
Documem]\@@) @ mclf'e@/ @?N%@Mgﬂﬁmzm - RHA/536
8493301-1
Guidelipgy? @MF @985@}“()12@? (1981); USEPA (=EPA): 83-3;Deviation not specified
GLP/GEP: yes . O ©
B S I 28
S e s U8
Executive suQ;ry' N o Q@ >
Female CD WQ% pai w1tﬁ\9stoc@males and allocated to treatment groups following mating.
RPA 201’1/ mm@te tan gesi@ion days 9 through 15 inclusive by oral gavage at doses of 0,
10, 10 %d mg./,/ y. Body weight and food consumption were measured throughout
gestatr@p ang\dt n psy gestation day 20 the reproductive tracts were dissected and examined.

Fet
e

ﬁaﬁollowed b

amlned externally, and then either dissected immediately for visceral
ixation and skeletal staining, or fixed for serial sectioning.

At 500 mg/kg bw/day, clinical signs noted were limited to increased salivation within the first 90

minutes following do

sing; this sign was only observed in some animals on some occasions. Maternal

cumulative body weight gain was decresased from gestation day 8. Body weight gain was similar to
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that in controls from gestation day 12, however total body weight gain remained decreased throughout

the remainder of gestation. Food consumption was decreased on gestation days 6 to 8. There w; @no S
effect on either pre- or post-implantation losses or on the number of resorptions observed% Th@@j
number of viable young and the sex ratio was not affected. @ @ @

Fetal body weight was decreased, with an increased incidence of the @mal obser@ilo nall
fetus”. The incidence of subcutaneous edema was noted only at serial s%tlonmg tq ¥'increy ed
this dose level; subcutaneous edema was not observed @xtemal ex matlon of tl%\fetu%% Thi&k

. . . . \e D
were no visceral findings. Ossification of sternebrae} caudal verggprae, and né%&car@ an@&
metatarsal bones was decreased, and there were in c~ ases in 14“‘@bs 27 pre cral Q eb@ n&
incomplete ossification of the first thoracic Vertebr% entrum. Q .

Q.) N @ 9 QO
At 100 mg/kg bw/day, there were no effects on materpal b wg&}ht or@pod @sumﬁﬂon ‘i% no
effect on any reproductive parameters. Q) @ @ @@
@ & % & °

)
Fetal body weight was decreased at 100 &g kg @@da her\%re %me d§eases n the@igﬂon
of sternebrae and metacarpals or metat@sals @

S S -
There were no maternal or fetal finQ@gs 3@0 mggg bwiday. @\Qf @@ @@ §y ©

R & o & &
The maternal NOAEL for thls@udy 15,100 I@@/kg /da se n the@ecr@d ‘Q&dy weight gain
observed at 500 mg/kg bw/dﬁ.@%\ NS N )
@ @;& Q & %

N o
The developmental NO&@ for t@e 1at@ﬁr §y study is&qng/k&gﬁw/d@ @d on decreased fetal
d

Ko
body weight and decrgased o@ﬁcatl@ obs @Q)O m@kg ng/da

@

@
@f
QU

/“
Op
(?/
Dy
p

A. MATIA@ @ S @ %§ y & @%

1. Test@@/[aterlal % ss@ @PA @ 772 © @ @%
i@scrlptlon @@9 § ﬁneyhit de§ ©\
ot/Batch:’ N z@mm\

» o
Purity: N @ °~QoOt st & report
CAS: @ S @ @,%141 &6?39

Stab1@y of l@ co@oun : 8@ys atQmbief@temperature in methylcellulose
SN

2. Con%}rol materials: N@lve %%uegg@methylcellulose

9 S€lvent: 0 @aqu&gus methylcellulose

@

/

°\
P ositiye: 0s @e control tested
Ny < S @%p®
Yrecmmie, O & S
. Test animals: & &
Species: %% % ratQ

@

: é’ o & Qpproximately 10-11 weeks
g [P
elgt dgmg: Q 211-272¢g
Sty & WO I 1 /ond

yiber (@’am@ls per dose: 25

@@hmanon period: 5 days
iet: Lap! () soc (I
Bl :ngland)

Water: tap water
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Housing: individually housed in TR18 stainless steel or RB3
polypropylene cages, with lids and floors of stainless ste@ S
grid ° N
Environmental conditions — S @@
Temperature: 21°C (range 19-25°C) C(§ & ©®
Humidity: 55% (range 40-70%) Q> @
Air changes: approximately 15 changes per hqg% \© &) %@9
Photoperiod: 12-hour light, 12@ur dark cycle R
otoperio our lig %{@ur ar cy @é\, @\ v\’@@ K@
4. Test compound concentrations: 0, 10, 100, 5@%) mg/kg bw@ é\g QQ § c&©
QN Q S O @
eod s ¢ VO 4 @
B.  TEST PERFORMANCE & @@7 S b\ N @
S & < & & N
& & Q@ LS VIS
1. Animal assignment and treatme&% AN
Animals were not assigned to trea nt Eelps 1 aft&r THma@’ usedjor th&&udy
were paired on a one-to-one bas@® w1t qﬁStock the e st Q§h ing £ owing
pairing, the trays beneath the c@ges re @ecke ulat anc@a vaginal
smear was prepared from e@ animal a exa@ned the@rese rrnago oa. Only
females showing a sperm Egsmvwagm@sme r at@ast e co gg were allocated
to treatment groups. ay o%whu@ evidence Of&matln as @und was de@nated day 0 of
tati DN
gestation. .
@ S &
N R
Females which showed ence§§n we® all ated to%rou@m sequence. At the

time of asmgnme@t» eacl@mm@@was @&gne@a nu%ﬁer an(@den@ed b(ﬁall tattoo.

Control and deat d@m Qis Wer?éfadnﬁmsteelt@o 5‘@%qu methylcellulose or RPA
201772 i % aé&ous meth;?llula@ by fg&l gayage, o statf’%m days 6 through 15 inclusive.
The volu @mlste why 10 /kgo¥ith ty volu@e administered to each animal
based @ that ammal s bod&@elgh&&lat d@ @’ @ @,%

\ 'S @\
2. ‘%ést substange orK@tlons and @nalysis Q e N
The test ag§§1 pertions z@%’re pr@are resh ily i19.5% methylcellulose in purified water

(prepared b osm watgr). An al' t of the test agent was dry ground in an
agate mor@r and@stle \ﬁﬂen a@ app@rlat of vehicle was gradually added to form a
am@g vehicle. Suspensions were mixed with a

paste, W@ch wés t ©dll té@l \:§
laboratgry mixer for tes d fo@owing this final dilution.
e s

& o
3. Statistics \ & KQ
T¥e significante of a@rent@ter— Jup @ferences was tested using appropriate statistical tests,
and dlfferences witfan eﬁsocwégd pr&@blhty of p < 0.05 were considered to be statistically

si gmﬁcan& % gp
& @
C. @TH@ﬁs S

<

Q% al ey @m&mn of females
1l als were chiecked daily for clinical signs of toxicity, and any signs were recorded with
re@t to details of type, severity, time of onset, and duration.
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2. Body weight §9
Body weight was measured on gestation days 0, 3, daily from gestation days 6 to 16 1nclus& 18@

and 20.

& E®
3. Food intake Q> >
Food consumption was measured for gestation days 0-2, 3-5, 6-8, 9- 1@12 15, 16~ 1©and —19.%@9

N *:"\,\ \ @Q @
4. Necropsy X Q@ @ @ 5 S
On gestation day 20, animals were killed &by inhaled, Qarbon d1 @ e 1ne&©
macroscopically for indications of disease or Verse react& to tr éj@atmég @ &@
@
@D

5. Investigation at Caesarean section @ \ \ ”\7@ @

examined for number of corpora lutea per ovafy, nu plan§ation si r@lber ard’r
late resorption sites, and number andk rlb’uglon oﬁetusgm eagﬁuter@ y\? @
o S

U 0,
Each fetus was then weighed, sex&d xal xter abr@fna §8
o el ey .

also weighed and any placent&@lbn alitigs "werggeco ses
with identity marks. Approx&ately half the fgpuses @each@ ter éﬁre di cted\ﬁ%mediately
and the neck and thoracigand agdomif@ c es @ ine® F abgprmalities were
recorded and the fetusgdSwere %Vls ted thén fixed m@l us@yl me ylaté® ‘spirit prior to
staining with Alizarin red for gkeleta @;am tion. @he re am@fetu& in eggh litter were fixed
in Bouin’s fixative Q{@)wing cxte@ @mat@n O@&e fixed, the@tus@rere then examined
by Wilson free-hand serla@ctl(@jng @ . & (©)

@@ @@@5&@

After the initial gross necropsy of each@ﬁm @ rep@ucm@ tra @. as dlssecte§ out and

\ \ & §
A. OBSER\@TI@@ AN'M(%{QALI%‘Y V\a ©)

Clinicdbfindings nqted dusin @dy @re li @ed t pora@c incidents of increased salivation

aft@osmg amo%» als 00 mg/k@w % Whn increased salivation was noted, it
d within 1 Shhist
ceased within ul’S@ er @se '(&) is Yl;%lol’l “ §\

Y ©
There were ld'f@@moﬁtles é@any atmem@’gro&g @6
@ @ . @ @ L Q @
SR CIPSI) - S
B. BOD WEIGHT § & @
ative body 5@1ght@ain wi® sta@ca%%gniﬁcantly decreased at 500 mg/kg bw/day from
g§tatlon day 8@1 ards. F gestation_ddy 12, the rate of body weight gain at 500 mg/kg
/day was sithilar at apservedyn corffrols, however the total body weight gain never reached
that of con@ql animals. @ere@as n&ffect on body weight gain at either 10 or 100 mg/kg
bw/day. a ASTERS)
<) %
N @
N
Ta@ 5.6 Mat%’m%@»dy weight, in grams, in the rat developmental toxicity study with RPA
s S
NG @A 201772, dose in mg/kg bw/day
Ay 0 10 100 500

D
09 237 238 241 240
6
9

280 284 283 282
300 304 301 296%**
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RPA 201772, dose in mg/kg bw/day

Day 0 10 100 500 s

12 325 329 326 316%*% N o

15 350 354 352 O | 3407 @P A

16 366 369 369 NS

20 440 442 446 1300 A

Statistically significant at : * p < 0.0575* p <0.01; ‘*@?p <0.00 1°\U o\@ Yy
& 9 &9 & @

C. FOOD INTAKE R S &

<

At 500 mg/kg bw/day, on gestation days 6 thro 8, food c@sumptlon Wa&ecreé%d c@par@%
to control animals. At 100 and 500 mg/kg y, after gestation@gy l@oodégnsum on &as
slightly increased compared to controls. 9 @ R @@

Q @ %\ 6@7 6 o
LN 9 LS \
Q @ Ny B @

O &y o

Table 5.6.2-2: Maternal food consump%gon 1@ramer ra@er &y, n t@ rat dc@elop@ﬁtal@}
toxicity study with RPA 201772 & > > O, O

5 &

RPA 201772$8se i hg/kg hw/day )

Day 0 R ST TS S i
0-2 26 Q 288 T N O S P
3-5 29 @ | S @22 O 0]3
6-8 30,8 S W1 7S o g o
9-11 31 N gy @ 31 2 329
12-15 337 PHE NS EENERNEN R
16-17 S N2 Q [werr T Q) |39
18-19 435 © D @ 86 & & 37

&a‘us&eally s@lﬁ tat * <@% @@b &Ol *@ p <0.001

&
D. NECRO o @6 o & @ § ’“

5
There were no @atméﬁ& relaged observati @at nﬁ?opsy
“ @ 35S @ s

v
E. Gg@AL REPRSD (§ON mn, & S o

There was no -.\ ect % m\;)mbe@ cofpora ]{[ea or gﬁ the incidence of either pre- or post-
1mp1antat10n n or On re, ptlom 6&’ Q @

F. EFFECTS@)NI ’\A RJI\@@)E@LOP@%NT@
P

O O N D
Ve & &S
1. ation rate ) @’%3
Gesgalion rate Wa{%haffe@ed by admu@ra of RPA 201772 on gestation days 6 through 15.
NS
@

@
%2?’ Post-implzﬁltati@oss mumb@and& of foetuses
There was @effect of a mstn@lon % PA 201772 on post-implantation loss, number of viable
0

young, §ex ra%%m gﬂea{y nt gr

3. E al weht & & <
At 00 &g/kg@/day, there was a dose-related statistically significant decrease in fetal

bé%}’yw st §

)
Q t@tal external and visceral deviations

A 0 mg/kg bw/day, the incidence of the external observation “small fetus” was slightly
increased compared to controls. Also at 500 mg/kg bw/day, an increased incidence of
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subcutaneous edema was noted only at free-hand serial sectioning, but not at external observation

immediately after necropsy. There were no other treatment-related findings. @o Q@
S
5. Feetal skeletal and cartilaginous deviations S @® v

Single-stained (Alizarin red) fetuses showed some treatment-related ;@ings at 104, and

mg/kg bw/day. At 100 mg/kg bw/day, there were decreases in sterntbral and mastacagpal or

metatarsal ossification. At 500 mg/kg bw/day, there were dec& es in thg &3sificeson %{1@
Q

sternebrae, caudal vertebrae, and metacarpal or meta@dfsal bones, agd increased @de&éﬁs of & @
ribs, incomplete ossification of the first thoracic v%ebral centrgyn, 27 pre—s@l v@ rag_and @&

asymmetric pelvis. At 10 mg/kg bw/day, there V@@ no effect 0{@(616‘[31 devpme@ @Q @q}

Y K
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Table IIA 5.6.10-3: Fetal body weight and external and skeletal observations in the rat

developmental toxicity study with RPA 201772 @o j\@
RPA 201772, dose in mg/kg bw/day ! %
0 10 100 500 C%® data
Fetuses, N | 403 381 410 & 16956, &
Observation | Litters, N | 25 25 25 25 SRR
Fetal bod Male 3.77 379 g 3527 ANP330%% 33527 A
Weta %" | Female 3.62 355 S |335 @ |3.03%¢) |3 @ &@

8 Combined |[3.70 3.67, 343 [321:0 90 & ©
Small fetus | Fetuses 0.0 1.3@ 2208 64Q° P43xL o
(< 2.80g) Litters 0 4 7 9 11 & ]0049 &

. Fetuses 0.0 %5 D0 O B0 N\ [
Shiny fetus o 0 2 9 s I & N0
Subcutaneous | Fetuses 0.0 MEEN O | 3,4 O 21 & 1.;%5% @ °
edema Litters 0 > 2% (7 L5 Y &6l @
Incompl. SN o SETERNTYS
oo Fétuses 45§@ ) 30;#@ LN 12\;1@ e. 207 33218
sternebra Litters W &I X § 4S8 &2

Sy >
gf;?lgl Fetuses _ R7 2 v@;@l?a 8{(\@ V@?‘JS&@ V§f§4.7m© \1% 38
stemebrae | Litters s 187 ] 29 iR 80§ 20312

Incompl. Fetusgs &_9 §9 p@5 @ o @V L Po S 3.04
Q@

Ossif. 4 e & S g N

stemcbrae | Littdh /3 S 1,@ SR 13§ 0.0-9.2

Ribs 13113 RAses® [ A3 . [ &7 > [0 A [ M6 87.27

) Dites O © V1 NV @5 73 77.695.5

T NI EEAERYEE S 16@y 1228 7.65
bs 13/ 180 TR B ol - | & S o 2.9-13.0

- % etuses,” . 7.1 S %2 U@V g6 @ 32.7 5.04

O% Litters PlI0,S 7 Y gl 23 0.0-10.8

14%8¥ or Fefuses SO | 14 S Slod 6.4 0.32

ribs enlarged [-{itterss, - 2 S RS 8 0.0-2.6
. : e & D N A\

I“thoracic  Jferysel  gF1.0S @05 O o] 14 9.4 1.00

vert c?/ntrum@@ @?s S 2@«@7 N S S 5 0053

unossifiedgy € o | @ U

27 pre-savtal | Petusd® T0 & 0D 1.4 7.9 0.51

vertehte Litters M 2% . 90,9 3 11 0.0-7.0

Fewdrthan 5 | Fefses R [ 107 & [& 5.7 12.9 1.80
udal vert. S Q

e wLm%@ é“@ & 4 8 15 0.0-5.9

Metacarpal@® Feguses@% &3 @ 79.1 89.5 92.6 72.16

metatar@ ) 1@ »Eg @

3/4 NLitters 2§ 24 25 25 55.2-88.5

Me{é@ma Feffdes Y] 337 204 8.1 4.0 26.63

ATrSALS AN

s U@?ﬁtqr& 17 13 7 5 9.7-44.2
Ne QOTE | petlises 4.3 4.1 0.0 0.0 3.29

phzi@rgeal

bones Litters 3 2 0 0 0.0-17.1

ossified

Statistically significant at : * p <0.05; ** p <0.01; *** p <0.001
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& &

IIl. CONCLUSION S

o . SO
Maternal effects observed in this study were limited to decreased bodyWeight gaindand @l
consumption at 500 mg/kg bw/day, and some increased salivation immediately after dosi@ @
© 9

%
. . . . . . N . ° o X
Fetal findings, including decreased body weight, decreaged ossificatioffof specific b@l\es,@d / or&Qt
A ngs lecr & @
increased incidence of 14" ribs and 27 presacral verteb$ae, were obggtved from §§® m, bw{day, &

with the incidence generally related to increasing ma{oggnal dose of 5@ 201772. é\a Q @Q c&©
@) @

A
The maternal NOAEL for this study is 100 mg@w/day, erd on@ dec%sed@%dy epight @}in
o

observed at 500 mg/kg bw/day. « o N 5 @6\ 0\% §
Regsady 530 gl R
The developmental NOAEL for the rat teg%(’) ogy Study éao H@g bvedd ay, based de@ed fetdl
body weight and decreased ossification agserveda lO@xmg/k%bw/dag% § @
N o OO S S
Q& O

@ N @ |8 QO
v N
@Q KK L < § > L §
CA 5.7 Neurotoxicity s@dies TS 5 S

. . 9 . S
The neurotoxicity of isoxaflug@le, oasse@xam@ed 1§n Aa@t aw)y90-dy n toxggity study, was
assessed in the first EU revi@;@of isoxaflutgie, however these J4@ are eymmarized h&e in grayed text
for reference. Further informatiogSs avaidgble i@%@he Bégeline ss@prov@d bydgayer CropScience

anq in the Monograph. -A%ull summagy of @dev&opme@)&l nee&otox@/ st@ is presented under
point5.7.1, below. . & ¢ O gy’ , O - Q
e O S O
Endpoint OAEL L L dve@e effects at L, OAEL / target organs
R - S E U S
(Reference) o m / N m kgb\ day s, NS @ X
Q" |ty © S @ o S
Acute RN S 9 &0 @

- & N v
neurotoxjciy w, @ &) @ ©
( 005 | 200 & I N

o .0 .
M-213088-01-1) :

9 - M. Q ©, ) Y
90-day (f@\;\,éys enic: emk%@%() Q @ ' _
neurotoxicity 2 G S | Des eased body weight, food consumption; no

(-, @5 ur@x.:b o frotoxicity observed

M-166843-0122) > & O
©

@ % Q @ @ . %K/ Degreased body
R e
De‘@%pmental S IR Q@ N ght gain,
neurotoxicity @ & Q consumption
(. 1999 @" N Y Q& Decreased survival
M—2548’81— % %% g» :\%50 Offspring systemic PND 0-1, decreased
N @@ body weight
@ N v | . . No neurotoxicity
S §J 25@ <®© Offspring neurotoxicity observed

SIS
&S 0
> e TS
In%‘le @%evelopmental neurotoxicity study, pregnant dams were administered RPA 201772 by oral
gavage=at doses of 0, 5, 25, and 250 mg/kg bw/day from gestation day 6 through lactation day 10.
Assessments of pup development and learning and memory were conducted on a regular basis, and
brain measurements and neuropathology examinations were conducted at necropsy.




B . Page 26 of 113
sayer) Bayer CropScience 2013-11-15
R

Document MCA: Section 5 Toxicological and metabolism studies
Isoxaflutole

At 250 mg/kg bw/day, maternal body weight and body weight gain were reduced, as was&od &
consumption. Pup survival was reduced from postnatal day 0 to 1, with a slight decrease«n pupz
survival from PND 0 to 4 as well. Pup body weight and body weight gain wergylecreased. e was

no effect on the acquisition of either balanopreputial separation or vaginal fatency, acoustic st
locomotor activity, swimming ability, or learning and memory. There were noleol ally
meaningful effects on brain weight, and brain width and length mea\g\gﬁments we,r\@not ﬁtte&

There were no histopathological findings in the brain of @s at this dog\ g}g @\ @ @
At 25 and 5 mg/kg bw/day, there were no blologégglly s1gn1ﬁc§@Q effects or&%&%y o@e @sse&©
parameters in either dams or pups. % Q

The maternal NOAEL for this study is 25 m /kg bw/day, basd o \decre@d rnaJ %@dy ght
body weight gain, and food consumption at mgikg bw; The off emic N s 25

mg/kg bw/day, due to decreased pup su%ityal @d voht, @d bo@ welg g
bw/day. In the absence of any neurotoxc findings, t‘h@ .‘ fo%deve menta neu g
the rat is 250 mg/kg bw/day, the hlghe@dosa t%ted &
L & & & 5 &
NN

> @
CA5.7.1 Neurotoxicity studieSin r@nt%6 @ <& D
@ R
AR S v & @)Q 2 S é

Report: | 1 ;20@3;M-2§§t88@1 N

Title: Am 6ral developental e

rotexicitystudy dﬂso&gﬁml@ﬁfﬂ in rats
@)

Report No: M-254881-01¢h, ~ ©

Document No: M-25%88141:1 o, &

@

%
Guidelines: &Y USEPA: OPPTS870.6300 o7 .
GLP/GEP: ¢ |ye8 & S @

@ @© o © K@j N @ N
Executive % mma@’ v
Female &D"rats were fhated rr@o on©bas wit le @ the same strain, and assigned to
treatm@ groups fol@ ng nfi of magng. «Ahimals” were dosed by oral gavage from
gestation day 6 thrgugh 1 ‘ﬁatlo “day 10pat d&ﬂs%s oqu 5, 2§¥nd 250 mg/kg bw/day. Maternal and
pup body Welghtsgnd atem@od c%nsum@ion Were measured regularly during gestation and / or
lactation, as appr Te ms @r group wergsobser§ed outside the home cage on two occasions
during gesta @ an @mn actatic i51. Li&rs Wég:oculfgon postnatal day 4 to equalize litters to 8
pups, with 4 ales and Whe ible. The acquisition of balanopreputial separation and
vaginal ing were gssesse pup d bwelght was measured on the day of acquisition.
Pups wére assessed @g%ostn atal day 0 & coustic startle response, for locomotor activity on
postnatal days 13 , 21 &y 61%@ f@ swnmmng ability and learning and memory beginning on
postnatal day 22 or 62 ele pup crificed on postnatal days 11, 28 or 29, and 72, and

necropsied.  Ngjpropathologice g @una‘&ns were carried out on the bralns and / or peripheral

nervous systeflss, as %ﬁro @

At 250 /kg ."' /day@%ate@sa boc§ weight and body weight gain was decreased compared to
contro ur1 station. d consumptlon was also decreased during gestation and early lactation
at tl"Q do weée no treatment-related effects on maternal macroscopic observations,
i tatl@g sites @um@ of pups born, mean live litter size, or percentage of males per litter. Pup
surviv@om postnatal day 0 to 1 was significantly reduced, and there was a statistically non-
signifisant decrease in pup survival from postnatal day 0 to 4. Pup body weight gain was decreased
relative to controls from PND 1 to 4, and from PND 4 to 7, and pup body weight was decreased
throughout the pre-weaning phase when compared to controls. A decrease in body weight and body
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weight gain was observed on occasions throughout the remainder of the study. There was no
biologically significant effect on either balanopreputial separation or vaginal patency, acoustic stéétle,
locomotor activity, swimming ability, or learning and memory. No macroscopic findings werg fiote
at necropsy of the pups. Absolute brain weight at PND 11 was decreased, howgver with no&ct @?
relative brain weight and no change in brain length or width measuremgiits this obségvati
considered not to be biologically significant. There were no histopathok& 1 findings @25@/&;
bw/day.

> \
G 7
At 25 and 5 mg/kg bw/day, there were no effects on matérnal body ght, body \é?gh Ofo\g@od
consumption, or on maternal reproductive parameters, Pup survivalPwas not affeted, thereswer
no adverse findings in any of the neurobehavioralssments. %g/kg by/day, pup br@l w1d@>

was reduced, however in the absence of a dose@@onse relationship @“any &ect %) we%@ it
is not considered to be adverse. There were no effgcts g@eltl&mﬁ oS m g b\i%éday on’the
histopathology of the pup brains. o @@ é}’ @ @ @Q %
& <
Q SN
Based on reduced body weight, body vx\@%ht *gain, angjfo consg%nptué@observed at250 kg
bw/day, the maternal NOEL for this st@r is e\%bhs@ at ZQ' g/]@)w/day @ %

BN

In pups, body weight gain and s QVal @med@?ly fﬁ)w ?blf@gereﬁ at %0 mg/kg
bw/day. The offspring systemic NOAEL is eg}bhsh@ at 2/k@ w/d& basgd~on ﬂg%e findings.
The NOAEL for developmentat)neuretoxicitpis establishe at ?@ mg/ b“@y 1@\the absence of
any biologically significant @i@ct onﬁeur@@glcal functions )

& 9

& é @Q @ v @ N ©

N @ S o < @y\?
S g A AN ETHODS " 9

S o
Q @ % @ 5N
A. MATERIALSZY & Q@ S o5
1. Test Mat §\ So*lsox@ﬂutole\Q é@ @& @@
Description: ©\ N ﬁn@)ff- hite Wder § S
Lot/Batch:is O O 1FT98-1 @
gu@ty A AR >

@ : é}ﬁ § L 29@» §@ N
tability of test co und: stable days4t r tem erature
v e i s g

2. Vehicle a /or positivéeontral: %Que methylcellulose
Q S @ q

St .
PN
approximately 84 days at start of the study
6-
%&x

3. Test a@l@nals@

Speci SIS

cies:

@in: .9 QQ
ge: N

\y\f Weight at*%losm@@

Source: <
Accli ghm@erlo > @ 14Qays
Die \ @ertified Rodent LabDiet 5002, PMI Nutrition International
Q X nc.
@ater@ © (§ tap water
§ plastic maternity cages with ground corn cob bedding through
PND 28 or 29, then individually housed in wire-mesh cages
Q @Vlronmenta§)nditions -
Temperature: 71.8-72.9F
Humidity: 40.8-66.9%
Air changes: approximately 10 changes per hour

Photoperiod: 12 hours light / 12 hours dark

o

@
S
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B. STUDY DESIGN: @ @@
S
1. In life dates: 13 July 1999 to 1 November 1999 S @® @6@
& S S

2. Animal assignment and treatment Q>

Animals were mated with stock males by cohousing in the home ca %Df males of the sanig stra.g%
and from the same source. Each mating pair was exdfined dally, . d positive ew@enc&&f matiy @
was confirmed by the presence of a copulatory plu or the preseqy e of sperrn@? al s@ ar &
The day on which evidence of mating was 1ﬁed was tefehed day 0 & ges

animals were separated. The bred females werenssigned to gfQups containing 25 ats eac@um -@'
computer program which randomized the a@a s based Qn body elgthtrau@atlor@n a b@

design. Body weight values on gestation Qdél ra%ged fr@ 22 gto 30@@ 6\
Q @ & 2%@
One control group and three treatment%roupsa%ere eéébhs@@? at @5, 2% d 2@ mgé@bw/@ay
tivel
respectively. \ \\ @ % @

<
Dosing preparations were admlm@r %‘é{;\lly %@ taml@ié\s@ ste@ (ﬁcannu@s from

gestation day 6 through lacta S da If parturition w: g fapa g aniffial during
dose administration, that anm@ not d@jed opghat @\ A @psa eéé}lum@ f5e @ﬂ(g bw/day
was used for the treated g@ups. e c@iitrol &roup @an Srecei th @ehug&e 1% aqueous
methylcellulose, at 5 ml w/d%f Incall cases, 1nd1§1>dual @ es @fre bas% on €he most recently

recorded body weight to pr Xide @tgcorr mg/ﬁ@ bw/da y anl Is were dosed at
approximately the r@ time each ay ¢ offsprin the gy geﬁ@at he F1 litters) were
potentially exposed to th t ar%le in § thro agh nugsing du?r%hgol\a§(
@ v

3. Test com nd %epar@ anal??ls © S

For the trea @ an éppropFPate afnount- ﬁhe @ r@ounas weighed for each group
into a sto ner stittbar wag’ad ‘%ls and a suffgggent ainount of vehicle was added to
bring the n@f t}%@ormu ion fo the ¢alibratgon magk. The&preparations were homogenized
usmg & electronic_homo @Zer @sg ap 1mal@31 1nu unt11 a uniform suspension was
ob d. The forl@l ati irred contl®ousl out use. Dosing formulations were

red approx1gfate1»§§ eekly and Qvere i@red at oor& emperature. The preparations were
V1sually mspe for homo eltyﬁor t@he sté% of d g on each day.

Prior to thg initiagiién o osin@@epr ntat§ bat@s of dosing suspensions were prepared at
each dosage lefl. Duyplicates 10 samptes wete taken from the middle level of the control
suspm%ion, and fro e middfs, a otto@ of each treated group formulation. One set of

sa was analyzed t nfirf@ orgene {7 of the test article formulations. The remaining
samples at eac saagevel were cotmbinedand stored under normal laboratory conditions for 8

(ﬁys then analyzed t e stlty@he test article in the vehicle.

During th ®-lif Rhase the «s@@dy, 10m1 sample was collected from the middle level of each
weekly @mg n m@tudm@he control and analyzed for test compound concentrations.

4 1st1(@
co @cted for a minimum significance level of 5%, comparing each treated
up (@Z e vehicle

ntrol group. All tests for significance at the 5% probability level were two-
Qtalle 1 the group Tomparisons. The litter was used as the experimental unit.

For maternal gestation and lactation body weights and weight gains, maternal food consumption,
mean litter weights, length of gestation, implantation sites, unaccounted sites, numbers of pups
born, live litter sizes, organ weights, startle response, Biel maze, pup body weights, day of
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balanopreputial separation, and day of vaginal patency, two-tailed analysis of variance with
Dunnett’s test were used. For locomotor activity, the Multitest procedure was used. The Kryskal- @
Wallis test and the Mann-Whitney U-test were used for pup sex at birth (% males per htatg an@@j
postnatal survival, and the Kolmogorov-Smirnov test was used for histopatlglogic findin

& N
SIS 2
C. METHODS yﬁ O 9 %
\ o,
1. MORTALITY AND CLINICAL SIGNS X e 9 % &
atioEs- wer S

The animals were observed twice daily for morig.ndlty and rn&@a ity. Chn &a obs
recorded daily from gestation day 0 through 1 Htion day 21QQ An%lals wel als obser{e dal@

for signs of toxicity approximately one ho %@B lowing &smg thou gh(@ the@reatn@nt pe
Females that delivered were observed three times dally ing the peripd o pegtéﬁy par;g ion
and at parturition for dystocia, prolonged@s del d lal:gﬁ or égjgher d@cult@

Ten randomly selected dams per gr %werg@semed 01%}%6 th%hom@@age on gest@j
and 12, and on lactation days 4, an@? @
\ & & 3
All pups were examined dally m@%und@y and%morta&t fro@ of turltl@l through
S
euthanasia. Individual chm@ ob%rvatl%s 1ng@era]@ppeé%ce, aviQr, and overt

toxicity were recorded on@ostn&tg day®’l, %§7 11@ @ and@?l, a@at Keekly intervals
thereafter until euthanas;i @ @ @)
@ @ @ > @ "\@ 9
Ten pups per sex per\@)se I‘le weye ol@ved Qutmd@f theshome tage @ostnatal days 4, 11,
21, 35, 45, and 60, £ o O LT
é’ f§ %o @ Q NS
NSNS Qo S
2. BODY W HT§ OIS

Maternal bo ®meastired oh\gesta&l da@) 3@9 k@@fS and 20, and on lactation
days 1, 4. 1510 1§%nd21 N WS &
NSRS S @
Pup b(@/ weights were %uredé%n p@a‘tal ays ]@4, 7,@%}, 14, 17, and 21, and at weekly
1nte®ls thereafte@nt1§utha@a, and wh&neverQups ere removed from their cages for
befhavioral testing? L . SEE N
Y & & 0O o S
NOLERENES R ;@, é&
3. FOOD CONS PTIGN &
Maternal food C(@lm 10N W@@lea@xed @est@n days 0, 3, 6, 9, 12, 15, and 20, and on
lactation@ays 14, 7 16\m 21N KN >
S 9 R @@@ @
@t rmination@f foo@onsu@ptw@or tlﬁ*post—weamng pups is not specifically described in
the study repo
y rep rt@ S @ S 9

N\
<
} PARTURITIOI\@’ @ Q S
All femal &] rog@aﬁ e gr@ap wete allowed to litter naturally and rear their young to post-

@?

natal da period of ggpected parturition, the dams were observed three times daily
for 1n§ d completign, of paRurition and for signs of dystocia. The day on which delivery
wa, mpl@ was gémg d lactation day 0. When parturition was judged complete, pups were

xal@pd fgﬂ@gross malformations, and the numbers of live and stillborn pups were

geord%@ Iy @

ACROSCOPIC OBSERVATIONS
F emales that did not deliver with 25 days following mating were euthanized, and the thoracic and
abdominal cavities were opened and examined. Uteri with no evidence of implantation were
opened and placed in a 10% ammonium sulfide solution for the detection of implantation sites.
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For females which delivered litters, on lactation day 21, each PO female was euthanize@ﬁd S
examined by gross necropsy. The number of former implantation sites was recorded. ° §

6. LITTER PARAMETERS @b &@ @®
Each litter was examined twice daily for survival, and all deaths were rec@rded A d@ d of
litter size was maintained. Pups which were found dead or wer %&crlﬁced in @(tren@ Wi e
examined externally and sexed, and the sex was con@qed by 1nte s exammattz@;l, %Nom h
were examined for the presence of milk. A detall gross nectop sy was per@ﬁne@a any_pup
dying after postnatal day 4. &© SRS @ c&©
~ & @

/‘7@

Eight pups per litter were randomly selecte @1 postnata]\day 4 @ contf@e or&udy@ Whe@er
possible, the male:female ratios were to be d at 4:4 @5‘3 \&N3 :5. @Fhe r%zamgﬁg pupi@/ere
weighed, euthanized, and discarded. w\g & @, N

S Y TS s

‘&9
Pups were individually sexed on pos@%l days 0, &pno@gun@@, 1@@nd i} @j §@

7. POSTWEANING DEVEL@\?&AL@%N@[A S@%O@QFU %TIO@ AND

O
NEUROBEHAVIORAL TE& Gy D @@ @@ o %
A

N S

7.1 BALANOPREPUTIAZ, SERA%AT@%N @ @ $ @© ®© %
Each male pup was observed for“balan@reputle@j sepa%atlon @%mn@g on postnatdbday 35, and the
day on which balanoprep f;§%tlo &was Rrst observeds was_ Fec cordgd for each pup.
Examination of the u ] con nuedslaily, t11 @anop utla}tsgeparﬁ@n present. The body
weight of each male was rdc@)on th cqu1®10n o{balandﬁ'repu&eparation.

> @ o <
7.2 VAGINA ATQNCY § @ @

/

tal day 25, and the day on

Each female aSobs med fof&vaglrm patenc be@ P
which th na men Was %st ob@edi\\ﬁd&ope was T rded%r each pup. Examination of
the fem Son @ed daity unfil vagipal patency was pré8ent. The body weight of each
female@gas recorded on theé@y of %quls@n of @’gln@paten@”

- o

7. &COUSTIC@TA&%,E RESPONSE. © ™
The acoustic @t e re&ponse@fas ass §kse %r telg%ts e%ex per dose group on postnatal days 20
and 60 using the Re&g nse Syste Acoustic startle response testing was
performe n ar ed h a 1te 1Se ggéation system set to operate at 70 decibels.
Each tes@sesm@ cgﬁp of a ﬁxe ml%[e acglimation period with a 65-decibel broadband
backgreund white n sta stu@g s fapeach trial was a 115-db mixed-frequency noise
bur@lmulus of a@»rox@ly @ millfsecondsvin duration. Responses were recorded during the
first " 100 millisgednds %(t)l owing onget of 9 startle stimulus for each trial. Each test session
consisted of SOktrials har@lgh .,@ cor@ltertrlal interval. Startle response data were analyzed
in five blocks of lO@als é’@}h ta 1 onse measurements obtained were maximum response
amphtude max %a% vera esp@se a tude (Vave), and latency to Vmax (Tmax).

7.4 O TO C ITY@

Mc@actl obse atiogy”were made on ten rats per sex per dose group on postnatal days 13, 17,

2} dnd @ the s&the animals monitored at each interval. Motor activity was measured

@to mafi@ally ¢ SDI Photobeam Activity System. The testing of treatment groups was

cond&ed accordln to replicate sequence, and each animal was tested separately. Data were
ted in S-minute intervals over a test session duration of 60 minutes.

Data for ambulatory and total motor activity were tabulated. Total motor activity was defined as a
combination of fine motor skills and ambulatory motor activity.
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7.5 BIEL MAZE SWIMMING TRIALS §» &
Swimming ability and learning and memory were assessed for 10 rats per sex per dosg 0u1@§
using a water-filled eight-unit T maze and standard methodology. Aninials were pla in the
maze and were required to traverse the maze and escape by locating a platfdrm hidden Keneat
surface of the water. The amount of time required to traverse the maze and the nunaber ofgtrors
were recorded, with an error defined as any instance in which an ani deviated, ffom th@orr
channel with all four feet. The first testing interval \@ initiated fok each anlmal@} past sthatal day @
22. A second test interval using different animals Was initiated c@ postnatal dé%z §ch te@
interval consisted of three phases conducted over &gven consec&@/e days. @g}
R @

8. MACROSCOPIC EXAMINATIONS FFSPRING @@) Q @ & @}
On postnatal day 11, one male or one female pup was refved, from edsh lit® to a‘fmaxi T of
10 pups per sex per dose group, and lécrosc@%%call% am@ed f@ L@Mhol@y llowing
euthanasia and in situ perfusion. Th bral 1ncl@1ng th olfétory @bs and
weighed, and the length and width ofg% brain was\g@cor d
On postnatal day 28 or 29, all F1 o prm@mt s@ted tor be@qoral"&valua@m wzgge eut ized
and subjected to gross pathology Qalu&ﬁ@ns @ @

L AN 1
Offspring scheduled for euth@am n po%iatal day QQ?M n@allo@@éd f@%eump%thology or
brain weight measurementsgwereseythanizgd a bje to@gross th y e mination.
On postnatal day 72, gne m [&.0r 0 fern fron@ach Iitter 3 ram\@nly @lected from those
pups which had been %)sed fo ass@@s §f 10@1110‘[%&0&%&}4, auditory %ﬂle or learning and
memory tests. The am euth perfdsed g situ, arid th@entral and peripheral
nervous system tlS@S W dls@cted pres Served. ©The alns&ﬁcludmg olfactory bulbs

were removed@ﬂ W%ghed the@ength d v@h reo@ded @

9. MIC é%o& E X’MITIO@ OQQFF %N <
Of the p sed% situ o po&natal @ny 1] nd 72, the @rain tissues from ten randomly
selecteég)ups per sex per d&?@ groa%5 and @16 po@t prep@d for microscopic evaluation, but

onl control ar@%g@se ps were evluatedy ect@ns from all major brain regions were
red. SE

pr .
S SR Ry

@@§ %& IS L (&
K
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A.

Table 5.7.1-1: Tissues prepared and examined by histopathology from pups after maternal dosing
with isoxaflutole. @o

S

Postnatal day 11 Postnatal day:&2 @

S X, 07 o

Brain

Olfactory bulbs & W N

Cerebral cortex

]

G

7

4

Hippocampus

0

9
5

/
55%x
&%

@f

Basal ganglion

@

Thalamus

r

Hypothalamus

&
S

®
Do),
@ o
i %2@
9

Midbrain

S
%)
%

N

é)
@ Qe
/ s
&

Brainstem

4 < 4 ] ¢ o ¢
Op
@

al's
D

Cerebellum

2S5
<&
2%

™

%
2
a2

Spinal cord

Ll
o
>@7°
@

>@¢°

At cervical swellings C3-C7 e

At lumber swellings T13-L4 N, o 2 A

D
%
")
>z%

Gasserian ganglion / trigeminal n€ves | & &
Lumbar dorsal root ganglion @?@1 ﬁh@% N LN
at T13-L4 R S

J@@
-
@/}%
7R
@

0

Lumbar ventral root fibers @TBM Y S @ & 9
Cervical dorsal root gap@hon and ﬁb@s v

Ope

at C3-C7 S 1S o S a2 4
RS

4

Cervical ventral root-fibers at C3-C% §
Sciatic nerves S o O] Y
Q

7
9

Sural nerves O ‘o N S

X
Tibial nerves @y S . o X ©\>’ c

\) B 7
Peroneal nepgs .\ © & .

©

&
S @
Opticnenséd > o o Ol & &
Eyes _ v RN

@)
°
PR PR PR DD R R X (4

SkeletaPmuscle (cak@ % @ © S @ W

Vo, O
As evaluation ¢ ral Ny light m1 }Nlld ot revealvany structural abnormalities, nor were
there any cl fu ctlona 1ffer6nces Wee® he scontrol or treated groups, morphometric
analyses Wer@@not@ du on @ms @%m el@@r P (\ 1 or PND 72 pups.
©)
N
@
@% @ & Il@ﬁﬁ%z&g@l@ @ﬁp DISCUSSION
%ORTALITY@D C:%INIC@J SI@S > N
Yhere were no mortglities dmong the da@n any treatment groups. No treatment-related clinical

signs were @ﬁed during the'stu @ Q&

BODY@EI % § -

Dur1@ ges @ron, an @y we?%hts and body weight gains were statistically significantly
decfeased.gj g/k /day compared to controls. During lactation, body weight gain at 250
g @ﬂay@v s stafistically significantly increased compared to controls during the post-

9

Q&atm@ peri@. 1@) at 250 mg/kg bw/day, body weight on lactation days 1, 4, 7, and 10 was

statjstically significantly reduced compared to controls.
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Table 5.7.1-2: Maternal body weights and body weight gains during gestation and lactation in the

developmental neurotoxicity study with isoxaflutole. @ /(\6
RPA 201772, dose in mg/kg bw/day ;\\ %

Phase Day 0 5 25 O 250 @° &

0 261 258 256 @ 258 |, ©

3 279 278 271 236 ﬁ@ 2

6 294 292 »,. 286 K291 - ? A

9 305 3045~ w7 29 @ | @
Gestation 12 323 321 314 DG & O

15 341 @34 S[332 Q" [0 o

20 411 _a-408 48 o Ar392 &

6-20 117 W6 o A6 o 16 o

0-20 150 g9 Y Ve o [ T83*

1 309 ~A305 & 28y O 4279%n) .

4 326 . - 93207 Y [Q15 8 306 @

7 3326 . [ Y 431 T A 307 &
Lactation 10 35 & 344 o | 3% & 30540

15 3 > 34 T 330 O L3279

21 QB5, o [ O OBeg? 7|33

1-10 @43 @ B @ o400 SO (46

10-21 N o - S @@ . DR+

Statls‘u@}lly s@ﬁca@@ﬂ ¥2p < 0. S .
oot é\ o

C. FOOD CONSUM%TION@ o © ¥ O « &
At 250 mg/kg bhw/day, @oo@nsu@ptlonQ@%as 1stlca® cam‘gy reduced compared to
controls thro ut gstatlor@ld @ﬁrs‘[ four d of 1@@&10& @
& o <
& \ %
D. PARTU o
There w ect ks tre tment on g t%)lo gth & o t@: incidence of dystocia in any
treatm group The 1nc1e@% @ams ich failed @dehv@’ and were found to be non-gravid

f 1soxaﬂl.@

Wa,@t affected %&dm@tratl
E. MATERNAL@ACR%SC 0\§ER 10@ %

Two female&n th %ntr roup%ne af\25 n@ékg tﬁay, and one at 250 mg/kg bw/day, did not
litter and @ere s@ ficed+at 25Cdays @fer _maing. ese animals were found to be non-gravid,

however‘this is n51d n@{}o b@late@ tre@qent

At @opsy of th@: 0 fe@ales 0@ lac@on 21 there were no macroscopic findings of note.
The mean numb@s of i % s n ﬁers of pups born, and numbers of unaccounted sites
%g%orded at the Sche n@gropsy@d n#tffer between control and treated groups.

F. LITTER Q%Lf A POST T @UR\@AL AND GENERAL PUP GROWTH
The mea¥ nurither ofilips born, m@n live litter size, and percentage of males per litter at birth

were got aff@éd b@@ean@t at any dose.

K 50 r@g l@day;ggﬁp survival in the interval of postnatal day (PND) 0 to postnatal day 1 was
tlsty sif@nficaf$ly reduced compared to controls. For the interval of postnatal day 0 to
§ al day 4, there was a biologically significant (although statistically not significant)

tion in pup survival at 250 mg/kg bw/day.
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Table 5.7.1-3: Pup survival, as % during each interval, in the developmental neurotoxicity study

with RPA 201772 /(\@
RPA 201772, dose in mg/kg bw/day IS ?

Day 0 5 25 O 1250 @7 @&,
0 99.0 98.5 98.2 @ 98.9 L <
0-1 98.3 97.8 100.0 93 AQ @ 2
1-4 98.9 99. fa 1995 N . D
4-7 100.0 100.0 Y 100.0@ @\9 Y @
714 99.4 984 . 100:03 19940 & O
14-21 100.0 994 @ 140.0 Q711008 O g

Q'7 @ @@ - \é @Q}
At 250 mg/kg bw/day, pup body weight 7 statlﬁcall i%agm @tlyucedxcompy&red to
controls for the intervals of PND 1-4 ani NQ (-7, @Jp o ) @ mg/kg b as
statistically significantly reduced throﬁghout@he @weanis g phase. @llom Weﬁ , Gpdy
weight gains and body weights @re ngg tly\and %@asm& @rea 1n?<19 stat@ally
significant manner compared to ¢ rolg@ﬁZS 0008 /k /dagg gr@i;er e§ waggenerally seen
in male pups than in females. © S @ &

& @’ @ QRN R
Q 9 @ @ o &S
Table 5.7.1-4: Pup body@elghtxm g @s, in the develo pm@l %urotox ty s@dy with RPA
201772 SN @y % .
RPA 201.772dose i mg@%“ bwiday o po N o
Males N Y DFemales '~ &)
Day 0 o5 25 S0 © O 25 250
1 7087 (71 1T 84 | 6w 6.6, 6.5 6.0%
4 9.8y J9.9 O 98 N[8wmT N2 @ |99 9.2 8.2%
7 (@54 O 154 DS54 [435%* | 148 [ M6 14.5 12.8%*
11 5. 8@ 243 234> . |21.0%€ [ 228 @234 223 20.5*
21 ., 9[532 54 4«7 @N OF49.09 |@l5s @] 523 48.7 48.2
28,0 [88.6 U908 863 82+ “182.00° | 83.6 79.9 77.6**
42 2094 | 21873 213" [\98.8 | 1655 167.5 166.6 161.3
56 3327 [ 331> | 3397 ab315@r L2175 2186 2220 |215.0
72 4982 S 432{@ @353 ] 4089 7588 2599 2652 |2572
7 s@mnwy s1g§ﬁca&t@t \;@ 0.057 % p < 0.01; *** p<0.001

LITTE@ARAME’L%RS Q

FUNCTION, AN@EU@@B}?}% @E

1 BALAD@PREPUT

Q

F«@‘

TING

VELOPMENTAL LANDMARKS, SENSORY

All malepups wég% 0 ed@ have b lanopreputlal separation on or before PND 51. Although
there a skght in the dayof acquisition at 250 mg/kg bw/day (PND 44.0) compared to
cont@ (PNBP42.6%,ybo %lues are below the laboratory’s historical control data of PND 44.5

da@ Th B was %0 eff on mean body weight at the time of acquisition.
S & Ty
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Table 5.7.2-4: Day of attainment, and body weight on day of attainment, of balanopreputial
separation in the developmental neurotoxicity study with RPA 201772

S @

RPA 201772, dose in mg/kg bw/day S [

0 5 25 250 @ HCD , ©
Day 42.6 41.9 423 44.4% A5 8
Body wt, g 211.8 216.1 2135 2.4 122597 A

Statistically significantat : * p <0.0%™ ** p < 0.0@ EEDp < 0. \ %@ &@
S 5 Q S
2. VAGINAL PATENCY @ g O S @
There was no effect of maternal administr@ of 1soxaﬂut (gﬂay ac thI]@,@Of vagihal
patency, or on body weight at time of achISl on %\ 6\ % §
@ 7 S
Table 5.7.2-5: Day of attainment, and bay wq;ght oﬁ}ay . Attaing nt, o@’vagi dal opening i& o
the developmental neurotoxicity sttg% W1H§@A Y77 R N © @
N &% O 5 §
° @ S Q IS\ ST

RPA 201772, do@ in iy/kg bday v ¢ 9 ~

0 g5 @ | 2% Y950 o S| HCP
Day 33.2 R[3% o @824 Y3 O [382
Body wt, g 1170 @ [1™N99 O ob1149 " Q 1167 &7 111.8

Statistically s1g§1ﬁcan§ *Q< 0. ok pg< 0. 0£@"* p< 0%)%
N
‘”\7

3. ACOUSTIC ST&RT RESP%NS§ v\’ @

There were no t
terms of maxi Ir;e@;lponse plitude (Vmy), lat
average resp itudg avetr, “NO changé@n h
groups Weré?@oed to the control grm?p A@S mg/@bw

h Tm 1 4 ‘ﬁ:
in the Tmgyvaluechut in@he absénce @do%@resp e re 5

atg@@rends@n a groug©0n répons;e& to tk@%dltory startle test in
y to maximin response amplitude (Tmay), Or
atien werépbserved when the treated

D 60, there was a reduction

ons@'p this observation is considered

not rel%g:d to tré&itmenty %,
o % v
Tg@ 5.7.2-6: sti rtle ¢ in p@ on ﬁtnat@ day 20 or 60 in the developmental
neurotoxicity @@y W{Hﬁ RP§017§ (& RN
@1
1 K7 @ @(@PA&OIW(&ioseﬁ 'mg/kg bw/day
o 1o o S[Males
PND Medsure < [0% ¢ @3 25 250
@” Véa, ma)” D617 . V1937 168.5 161.7
20 B ms 8] 2635° 0 [243 25.2 26.1
> VetV - O | 364 O | 444 37.7 37.3
A Vi my, © 1955, 169.5 207.4 154.2
60 &@ T M 93039 34.4 30.7 32.4
L ~ g 36.7 423 32.8
S NEEERS Females
Y| Ve O 198.3 173.7 204.1 171.1
20 S Thax, WS 232 23.2 22.7 233
S 2 WV,owmv 444 38.9 441 33.0
S Vinax, MV 106.8 171.7 86.2 112.4
60> T, MS 33.6 28.6% 345 32.7
Vave, MV 21.5 35.1 18.6 22.4
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4. LOCOMOTOR ACTIVITY

No treatment-related trends were apparent at any dose level when either total or ambulatory oor @
activity were evaluated, and no changes in habituation were apparent. On PND 17, increases

the total and ambulatory locomotor activity were noted at 250 mg/kg bwiday in both

females. These observations were due to one pup per sex, and were not d on PND % 21@

/ or 61, and thus are considered not to be related to treatment. D
S & & o
Table 5.7.5-7: Pup locomotor activity during pre-wezfiing and pos&weanlng pha%\ 1%1?@ N @
developmental neurotoxicity study with RPA 201770 Q@ @@ y\g@ &
@ SRS
O R o &
RPA 201772%0% in rng/ké%w/@jy NS S
Males Q) \ v 9 Y
PND Measure 0 & 5 S v\, 25&@ O 250 =
A3 Total 336 O  Dur> o |48 @ 387 ]
Ambulatory  [49 & @ [790 R 105 &  Ol648 o
17 Total 4257 24 O L P4890 «, 860 &
Ambulatory  [446 > 798 O1162 o £395 O
)1 Total D682 % L £ 1568 @ g1 & 549,
Ambulatory & 2397 8T S D128 o | 184
61 Total o, |d34 o7 07 <« 11987 . © .| 1909
Ambulately 11~ Ol 604, @° |587 Y o607
Females % O A o S 7.9
3 Toal? Y [24dY 368 _ . 468> T | 449
Ambulatgtyy 46 & Y770 136 & 84
17 Total @ =190 S [204  © 5509 .S 876
AAmhulatoryey [ 387 Y 88 @ 184 376
)1 ()@ Tt S [408 S 6182 oy | 627 586
o | Ambulatory 513190 S 1189 & ['W6 204
61 O PYotale 1403 . 9 [4¥81 © @ 1966 1695
.9 Ambulatogy? [ 589 © %46 @, @] 755 657
N ¢ & Y& <9
Q\) & % @ 6&’\ é\ Q\
5. BIELM E IAIES @b
Evaluatiogpf dat@ &3@ B1@maz®1als @we@ao effects of treatment on swimming ability
or motivétion, a@l n ects\} lea mengery ability on either PND 22 or 62. There was a

slightSstatistically si 1ﬁc§ incréa 1n®w1mn@lg ability on day 1 of the test procedure at 250
mg/K& bw/day m%@@ales@ the@segﬁ%f an effect in females, and in the absence of a
relationship to , thig obse tionéu s considered to be not related to treatment.

& P i@s g cosepiongiss

@@5} o §

@%

@ \%%é@ < @Q
S Q




in §olu ain Gyeight&at 250 mg/kg bw/day were considered not to be
g/ké@bw/ b&% width was statistically significantly reduced
owe%@r 1n the abs@ce of a dose-response relationship or any effect on
tl%l S coere@ot to be treatment-related.
@

trea nt—related @At
compared to c
{yl\‘aln weight, this ob

On PND %ﬁ”the was &ﬁeaﬁ@@nt re@ted effect on either absolute or relative brain weight or on
brain wg At 250 mggkg bw/day in males, relative brain weight was statistically
signifigant @crea @ ho@@ver thig is related to decreased body weight in that group and is nota
d1r ffeg@» trea ent@

& @ @ °
@ & ey

&
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Table 5.7.2-8: Biel maze data for pups in the developmental neurotoxicity study with RPA @§
201772 & @° ¢,
RPA 201772, dose in mg/kg bw/dayy> S IS
Males L «© 4
PND Type Trials Measure | 0 _ 5 9w, [25 o T [2%50 =]
Bichl 1-10 Seconds | 93,50 91.62 90.58> N258@y | @
” Errors 142 160 S &
Probe 11-12 Seconds _@62.63 460.44 834 R[4532 5
Errors o) 17 K6 & H4 A 12 &
Bichl 1-10 Second®) | 63.85 o | 63.87 6639 . [%7.86"
0 Errors Bl | o [T N 135
Probe 11-12 Seconds«_ ] 38.29 _@55.76°0 [%00.23< | 49,04, .
Eyors @ |89 N 11 g3 Y & o
Females NN YN S
Biehl 1-10  ~F Seconds =} 77.78 78.95 Q457 & | 94T
- O | Ewors. 12 Y15 17 & 198
Probe 11-19 Secopds” [s74.11." [ 4960 O] 781 ..} 56.10
@ TEmas 419 @2 &84 © | 15
Bichl 10 S | Seconds V] 5995 @827 61.790° | 71.55
6 & |Errorgy [0 1 L T 10¢ 15
Probe - 9 11-127 &) Secods { 45.05 [65.15°Q | 4474 32.83
&) ¢ |Emots 39100 0 > 8 7
v @9 & § s @© o
G. MACROSC&F @AM TIO&’“S (&P\OFF&E%IN% @ @
On PND (@Q thef@vwer&%o Crosc findings which were considered to
be related™o tr en«t% any dose gr up_ofaime Q@lnt @ the &aminations of pups selected for
brain v@ght measug%mentk @Il O@ND the@were@ gross observations noted.
& )
. BRAIN WEIGQTS A‘ND Bl@; %%&EM ENTS &
At PND 11 @yrmm% bo te br@éﬁwelghts were reduced in both males and
females ingg statigi) all @gnlﬁ@nt ner parégh’to controls. As relative brain weights, and
brain 1eﬁ@]@ an(@m @nea&?@me wergwo different between control and 250 mg/kg bw/day,
howevgr, the decreas
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Table 5.7.2-9: Pup brain weight, length, and width in the developmental neurotoxicity study with

RPA 201772 & ff@
RPA 201772, dose in mg/kg bw/day IS %
Males Females O @7 &
PND | Measure | 0 5 25 250 0 S5 25 2568
Brainwt, g | 1.18 1.16 1.10 1.05* 1,08 [4.09 1.08Y @5*
Brain wt, L ° .
% body wt 470 | 479 |464 489 |4.83 o[ 467 é&l o 523@)@ A
11 Length, ) 3 N D
o 154|150 148 4152|1487 | 145 50148 A8 N\
Width, . =) 9] N
m 12.7 12.2 12@@ 12.2 122@ g@ .3 o 11@.@

@\,
Brain wt, g | 1.95 1.99 194 BHIgsV | 1,82 I8l o 178 | IS5

QO
Brain wt, N 9 4 ST
0435 | 0454 4| 0438~ 0d7o* K723 9] o.@@j @%29@%.6

% body wt
72 Length, S a0 an © RSN
20.3 20. 0: ®?20.4 1 0.0 198
= PP el
Width, %
mm 14.7 &191 Q1S | 6 Q@M 6y > 4.02% 14.3

N
-
Statlst1cal%@gmﬁs@@nt at: W P <§05 @% @@ * Up <§)01 “
@
I. QUALITATIVE HL{%PAT@OL B RPI&E

There were no treatment- ted fects an Z glon. thegi)ram ofo\\(fentr@r peripheral nervous
systems in elther@D l@or I@D 72 @nmals@n any\ﬁﬁeatm@t roip. &

In the abse @stop "Bhologf&l effe,cts tﬁlth@rou@%f @@@prmg, brain morphometry

measuremen We ot conduc fed (@a
% RN 63’ @b ©§ @

X o C D & T oo
&Y 1L CONCLUSION &\
In %Zh:ls study, mat@nal k@nt was e@blte&@ a dose 1ev«e{@f 250 mg/kg bw/day by reductions in
mean body wgiglit gain and¥ood. ¢oh 10n. %No maternal toxicity was observed at 5 or 25
mg/kg bw/d ernal 0 1ve$»{7 icit was 1ot observed at any dose level. Thus, the
maternal S@ésterm A@ for &itu@c ise 1lsh§at 25 mg/kg bw/day.

\
Develgpmental and /@?ne tal %@c @%ﬂs e)@%lted at a dose level of 250 mg/kg bw/day by a
red@n in postn@l Su§ 1 f6% the BND 0¥ interval, and reductions in mean offspring body
weight gains d@lg the pre-weaning and pQst-weaning periods; these effects on body weight
{t&ms occurredin the enc@)f n‘@ma@xwlty The offspring systemic NOAEL is established

25 mg/kg@law/day@sed@l these md@s

N
The N(@L fi %eve entab neuggtoxicity was established at 250 mg/kg bw/day in the absence
of eff% on @&y of thg neg@toxw@)glcal parameters examined.

@ Q
CQ@’J 2@6@ D&ayedpolyneuropathy studies

h@elevant for this class of chemical substances.
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CA S8 Other toxicological studies
CA5.8.1 Toxicity studies of metabolites @

The toxicity of the benzoic acid metabolite (RPA 203328) of isoxaflutole wadyassessed in@%

manner in the first EU review of isoxaflutole, however these data are sumr

o,

N
mi

&
zed here fofvefere@ee.

s
&

Further information is available in the Baseline Dossier provided by Bayer CropScieng an A the
Monograph. A full summary of each of the studies conducted since that gme is prcscn@bc}o@@. xzs@
N %, SO
T — Q@?ﬂ — S %@n &@
ndpoin
(Reference) Species Kesults &© Cﬁnmen@@ @Q C:o\\D
Q R © 4
(Aalﬂ)r?;;(;xlclty Rt Qg%‘DSO > SQ)Ong@& @atc@ 5 /@ @}
M-170815-01-1) « |2 S ® m}@wﬁ@d@ N
14-day gavage study O 1O e~ o> _ .
. 1994 Rat S @ﬁj‘ggé@“ Wing/ke ﬁg% 3@‘@”@‘&
M-212732-01-1) 0S Ny ooy IS
28-day dietary study @ S OAED= 15600 p S @\’ O
(. 1995 Rat @Q Cii& . <§l 1 l*@%/ 1@7 1@g §(y) to@ity served
M-170705-01-1) AT Syl wp o F S %
90-day dietary study 9 9 $A 12@%&)})@9 ©@ ~
(-, 1998 R%@@ \& v 69 4952 r@(g % Ko tO)@ity observed
M-240662-01-1) N § & | bwiday, MYF) - %
Bacterial 23S @Q §g e § @ N N
mutagenicity Salm@;zella Q v otoxicity observed
S PR S Q PiNegalde & | ©
(-, 1994 Q B murgum S > Q ' nfrom 2500 pg/plate
M-170668-01-1) @ | N @ o & o 9 A
Chromgsomal $ RN N \*@ é@ @& @@ Slight reductions in
aberrations & ©\ Chinese h@nster@ary . % mitotic index, no
8 ) .| Neggtive § R
(-, 1998 @J@ &@S AN 9 & S @ indications of
M-15788401-1) ) N P cytotoxicity
Gene maitation o ’ N N Cytotoxicity observed
( , 1998 . @ Cé?@? sgﬁteéq\va{y\@ Neg%fiveo\© only in range-finding
M-189726-012):0° | € o L O | & assay
Micronucleus iﬁ@\/)’{vo A &‘9 kY v S No micronuclei
(. 1998 o h@e @@ S éwegﬁre observed at up to 2000
M-21124763-1) © | O SN D Ay mg/kg bw
@ % 7 =
tDeye} optiental § @'j? Y % ”\ge tal NOAEL .750 No fetal effects
oxicit .9 Q @ ° g/kg bw/day, highest )
N Q observed; dams
( ’ %‘[ > @§ N dose tested showed decreased bod
199¢ A S & &’ <& | Maternal NOAEL = 75 NN y
M-189848-01.1), O o O | mgkg bwiday ght g
& - S
N <§ T @
& &I
Y <
{x’ O @ N
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Report: I - B 00+:M-212732-01 LD
Title: RPA 203328 - Exploratory 14-day toxicity study in the rat by gavage ° §
Report No: C027126 > 2 A
Document No: M-212732-01-1 o L7
Guidelines: Deviation: not specified L & >
GLP/GEP: no B ) N

9 N o AN

M S S

Executive summary: @ é\g R @© LN

Male and female Sprague Dawley rats were admﬁred RPA 20%28 By’ora Vag§@ t doses of O&@
30, 100, 300, and 1000 mg/kg bw/day for a periéd)of 14 days. hmc\@lg é@, %%o @

consumption, hematology, and clinical chemis{ry we@fnom@red déring El@ stuga‘ng weret
weighed at necropsy, and gross pathological @amg&ﬁ’i r@d 0% @

v @ Q § @
The only treatment-related clinical sign 1n@{§ased\§\hvat@1 fro %OO ) nfg/kg b@y/da
weight and body weight gain were § &seas @1 malc 65 fron@OO @kg day
e

effect in females. Increased red blo 1Icount, l@lrm&6 @&Crl ales at
the top doses, but not in females. @holestg%l co&en%t v@deced l&mal@ at 1@@ mg/kg

bw/day, but not in males. @

<&
There was no effect on orgattsweights in a§ dos%group@?Shgh&to m d%%ate pyle abng®rmal color of
the liver was the only gross;findinf@ not@@and s seen in females 6@111 t@{me%%}oups and in some
males at 300 mg/kg bw/day. AN S 6@ ©@ « %, @@
3”\? o o

. R S QA
The NOAEL for thigstud v@s establisheé@at 3 kebw/day. O S

gy oy

R RS

@)

x
9,

4

A. MA’F@%ALS:

. T]e)S:slz/ll‘f;: i@@\ &\ éﬁ N swhite ppwdefO >
Lot/Batéh: ) §@ TBMBR2 & O
Puri @ ©® G e 100% o\@

CAS: S Q9 &
ility of te%comd @’jf’ not.s ed s@g@eport

Vehicle an 7@ ositjv
2«\\, d/er p

ol: @} \O© 5% methylcellulose in distilled water

(¢
@33/
=

e & & Yo
. Test animals: & Q@ Q&
Specigs: o gf w,> rat
Str§s Q% S rague-Dawley

§’ 42-49 days of age

Vel aos

1g$t d%lng @© 258-299¢ (males); 193-229¢g (females)
BN

Q© @éé@lmau@l pe@d 14 days

, France

Certified Rodent Pellet diet A04C (U.A.R., Villemoisson-sur-
Orge, Epinay-sur-Orge, France)

Water: tap water

Housing: individually in suspended stainless steel wire mesh cages
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Environmental conditions —

Temperature: 22 +£2°C @
Humidity: 55+ 15% N >
Air changes: average 15 air changes per hour S @
Photoperiod: 12 hours light / 12 hours dark @JQ & ©®
SIS
B. STUDY DESIGN: =) o & 2
@ R NN Q
ST ) Y S L@
1. In life dates: 2 March — 16 March 1994 Q @@ § é\g
O
@ 3 S R O &

2. Animal assignment and treatment . & & @) @
On the day before treatment, animals werg@ssigned pe&manen@%))denti@atio®num@5rs within
groups using a randomization procedure that ensured %@mﬂ@body @eigh@istrjbﬁion@ong
groups for each sex. é @ % & @%7 o

v @Q (g @ é % &’
Groups of 5 male and 5 female rat&%ere&@nin’mered it%er A%hicl@j% methyl@it& in
water) or RPA 203328 by oral gayage f&r\m d@, at 9,710, &0, 3221% and@oo Egg/kg(@ /day.
The volume dosage for all amma@@wa%x&nlfigbwg@b % n the, os@ce@ecor d body

ased, o0
weight. & . RN @@@ > S o%@)
3. Statistics &@ ? S & @© Q >

@ . v S @ Q '
For body weight and fo@ltakeﬁata,@nnett@test Was uséd to degermine statisfical significance

of any observed changes. 6~. inic%%@ath@gy ar@organgvi?s, variables ®yere intercompared
for the treated and..control group$ by § of @artle&gs tes ollox%é b%éeither ANOVA and
o CAPCEE S

Dunnett’s test or l:g%a mo@ed t@fst. ©) . @

S QA S
@Q &@) § Q@ § Sy @ S
A METHODS-S QN % s \© & & 2
F O E NS
1. Obscvati O O « g & & @

Animaly were 1nspectt4\§d tZeast Qﬁyice @ily o’ We%days @id once daily on weekends and
ho@s for clinic@wb% sig and@ observatighs weerecorded in terms of nature and severity,
dafésand time onse»‘g% d durationCahd &r@gress%f the oObservation. A detailed examination
including palp wés Coneﬁnﬁg’cted\()@ce %wee& Cage?%and cage trays were inspected daily for
signs of ill hegth. & &0 =7 o S
o Ky s & e

2. Bodyoweightt .7 S s S
Body %eights were @eas@ on,@ ﬁr@g@day @ treatment and on a weekly basis through the
stu@ Rz @ o\%

N N A9

-~ Food constumptign®> . Q KQ

}he amount of food@’rovi(@ an@the a{@lnt remaining at the end of the week were recorded for
each anirrﬁ@ N > K K

< N g
4. Cligical hol(@ v 9
Ophtalmolggical am@ions were conducted using an indirect ophthalmoscope after the

ingyllati 2f a ropitgent. Examinations were conducted on both eyes of all animals prior to
Q%e s‘z% tre ent°§nd in the control and 1000 mg/kg bw/day groups during the second week of
the stady.

On study day 15, blood samples were taken from all surviving animals in all groups by puncture
of the retro-orbital venous plexus. Animals were fasted overnight prior to bleeding, and were
anesthetized by inhalation of ether. Blood was collected on EDTA (0.5ml) for hematology and
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on lithium heparin (2.5ml) for plasma chemistry parameters.

& &

S. Sacrifice and pathology o S
On study day 15, all surviving animals from all groups were sacrificed b@xsanguinat@un er
deep anesthesia (pentobarbital, intraperitoneal injection of 50 or 60 m bw). Aniimals

fasted overnight prior to sacrifice. Necropsy included the examination of all major organs, tissues,
and body cavities. Kidney, liver, spleen, ovary, and testis were wei l%d fresh, w;tl@alredg)rgagé@

weighed together. Kidney, liver, spleen, thyroid %{@1 with par hyroid, ovar& nd&%tls W @
&bg’ S

fixed in 10% neutral buffered formalin for potentlal stological eggmination. %
Q) v\g < S
Q O Q S @
IL. RESULT@%&ID DISCQSSIO@ Q \ @ @@}
S
A. OBSERVATIONS: & @@ w\g x&’ @%’ @6 \ y\g
EONF TS B
Mortality: No animals died during i&ﬁtu&g& \ @ &% § . @j §@
~
Clinical signs and ophthalmole@gj %e 0 %ﬁmenm@%te ini ©s1 Qfas ifRreased
salivation observed after dosing i am@ls at 300 and, @g/k /d a W At /& bw/day,
this was noted on occasion fré day 9 in three fel@les a@on d@ 10 in) Sl &%”000 mg/kg
bw/day, increased sahvatlo@was ﬂgted fréh da%§ in alga m‘@%. < @©
@ ~ & @ @

B. BODY WEIGHT AND BOD S @ N ©
From 300 mg/kg bw( y in les@ s a hght @& statisticall on 1ﬁcant decrease in
body weight galn There ffect g@welg® gam@t 30 or 100 mg/kg bw/day in males,
and no effect at a@f dos@’n f @ & &\

S S & @ & & (@
N LY L@ O
Table 5.8 @Qf B&y welg ta C&bodygylghggam %rats 1@14 -day study with RPA 203328
@’ "\g
L9 N R@ 2033% ddse in mg/kg bw/day
N s & &« Males)
Week K & Aa30 N [, 100 300 1000
1 S A2 00 [ B4 D 478 40.8 40.2
2 91 §92. z@ @ &N NS Y 83.0 77.4
@ | O ¢ O “Gemales
1 o %@8 N O 15 (f@ O 194 17.6 19.2
2 5 ) 29.60@ oy 386 312 31.6 30.4
< N A N N R

%y e
C. FOOD CONSUMPTION AND COMPOBUND INTAKE:

There was @‘%ffect on f{ o@npt@a at any dose level in either males or females.

q

D. CLINI@@L P \$
RPA h1 mean red blood cell count in males at 300 and 1000 mg/kg bw/day.
Al§@at 1 l. mg%g b , in males, hemoglobin and hematocrit were also increased.

w t statistically significant. Slight increases in aspartate aminotransferase and alanine

N @
Qf? ﬁes at 1@700 @kg bw/day, cholesterol concentration was decreased, although the decrease
0
aminotransferase activities were noted in one female at 1000 mg/kg bw/day.
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Table 5.8.1-2: Treatment-related hematology and clinical chemistry parameters in rats in a 14-
day study with RPA 203328 @@
S @
RPA 203328, dose in mg/kg bw/day @ &
Males Qp . N
0 30 100 300 [ 1000
Red cell count, o R g 2w
L012/L 7.66 825 1O 786 o 8.47 N @\&56 @Q A
Hemoglobin, @Q . (¢ N % D
2/100m] 14.68 15.30 & 15.03 1586 Q 1686 5
Hematocrit, % 44.62 46.92) 4595 & 4658 N 49.06%
Total cholesterol X o N\ N4
’ S R
s 0.694 0.692 .| Q7725 | D080 0.794
ASAT, IU/L 55.80 48.80*Y [ 5189 U 5700 <« |  45.00% .
ALAT, IU/L 23.80 S 2380 (9 2i¥o 21.80 ¥V | &21.0e
SN Sy Females ) . Y5 O
Red cell count, v N v, \ N Q
1012/L B4R | o 816 8@” @ %@5 & 33
Hemoglobin, = | Sy h
210001 15‘% g B2 @6 0(& (015367 [N 1540
Hematocrit, % @8 03’ | .o 46439 e 4636 O]  46.64
Total cholesterol, Q) @ & .
mmol/L 0.@ @> 2 . r\:).806@ @@88%@ 0.664
ASAT, IU/L 59.80 % &50.800° | © 4760 50:30 54.60
ALAT,IUL o7 | @l1840.° 1940 140 5N (19.80 22.40
@%tlsté@ally s@lﬁcﬁ@ at: *p <@ ‘@p &01 ¥ p <0.001
\ ~ S @
. SACRIFI AN@AT OLO§V OIS R
There we -relate ffe(% on (ﬁ@an w@ghts %) eltlg@}nales or females at any dose.
At gross examln oderate pale>ab %al or of the liver was noted in some
females of all g s a‘d@ s@ed 30 and in r&]@s at 300 mg/kg bw/day only.
@9 % N &
Table 5.8 I@en@)f Pa@@a?bm@nal c@r of & liver in rats in a 14-day study with RPA
A
2033280 © SO BN S & D
<\ S 5F RPA203328, dose in mg/kg bw/day
NS D RV 360 S 100 300 1000
Male, NN 0 2 0
Ferhale B N Rl o 3 2 3
> & @ A
£ § N
<O & 1. CONCLUSION:
Base@e n i @:\ asec@ahva@n slightly decreased body weight gain, and decreased red blood cell
coﬁ@i the YOAEL for %@ study could be established at 30 mg/kg bw/day.
< @@ SN
& & T
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Report: . 1095:M-240662-01
Title: RPA 203328: 90-Day Toxicity Study in the Rat by Dietary Admlnlstratlork@
Report No: B003642 ‘N Q3
Document No(s): Report includes Trial Nos.: S @@ S
SA 98129 ~N &Q
M-240662-01-1 SN
Guidelines: OECD 408 (1981); EEC 92/69, Annex V, Method B26 (1992)@% /PIFRA, |
82-1 (1984); MAFF in Japan 59@&:San 4200@985), é\a \ @Q
Deviation: not specified @ \© N
GLP/GEP: yes o &U S K & &
Q . v
= Y@ @ & &
_.oF \ 2
Executive summary: % &° «:0\7 %,
Male and female Sprague Dawley rats were@@d dic® cor@mm @ 28 entratl ns of 0,
1200, 4800, and 12000 ppm for 90 days. ese cent@ lons@rovide dos& of O 1@;@
768.9 mg/kg bw/day in males and 0, 93. 19, %, an %2 4 @g/kg l?%/day@ fen&les C ical&igns,

body weights, and food consumption @gre mgmtore@ Bloéd andw 1n Were ct ear groat the
end of the study for hematological, @ o&%mlc nd@naly mew§e thalmologlcal
examinations were conducted neaﬁhe end®f théstudy T the“&gntro§1 s. At the
end of the study, selected organs Were \@91ghed§§nd I&@)paﬂ@glcﬁgxa f‘; ation é’.} ere %onducted
§

There were no mortalities, ?@\le ical s1gns® changes 1n%ody g’elght%r b%y welg®t gain in either
males or females. No ef ts w obs§ed ofphema oglcal or 1coch§mlca@)arameters From
4800 ppm, urine pH %S ingreased %h feﬁ&'les ut inQthe aﬁsencgi%f amys wother findings the
toxicological significance of Qﬂ finding 1s®ncle% The@w gects of%lmlmstratlon of RPA

203328 over 28 day$son or n v@hts @t gr psy, ellom\h liver, marked lobular
liver, and / or dar 1dn é@ were@te Qfh\some ani Ir@@e abience o histological changes, these
were not consid relat@d to tre me& N @
& X

The NOAEL@[‘ thl§0 d&g diet stud}%mtk&@’A «2&@328 fons 1%@0 ppm (768.9 mg/kg bw/day in
males, 952@mg/kg bwiday i 1n© vﬁ@%&rﬂe o @@ \

€

&@ RN @ SR N
o Y MR TE@&ALS&N M THODS
@? SV Y
Q @

A. MATERIALS: ©° ¢ . @ & & @
RIS
1. TeséMaterial: § SRPA @)33%@
scription; @ Q @ wh@pow@er with small aggregates

D
Lot/Batch:x$ NS 18749
D
\y\’ Purity: "V @@ ‘\@ Q % §

CAS: I
Stale@ of %st co ounﬁﬁ\ 1 Qeek at ambient temperature in diet

2. V%{C e a@f/or @@lth@OﬂtFS@ none

3§Eest a@mal % s§
Q© Ses @’ § rat
ain: Sprague-Dawley
&e: approximately 7 weeks
Weight at dosing: 219-249g (males); 159-189g (females)

Source: , France
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Acclimation period: 7 days
Diet: Certified Rodent Pellet diet A04C (U.A.R. Vlllem01sso@r- S
Orge, France)
Water: tap water S @®
Housing: individually in suspended stainless s@§1 wire mesh&cages ©®
Environmental conditions — Q> @
Temperature: 20-24°C e &% \@ K2 éf@
Humidity: 40-70% & % >
Air changes: average 10 to 15%ir changes ger hour @@ § v\g@ &@
Photoperiod: 12 hours lig 12 hours d&l@ é\a Q @Q c&©
QN Q S < @
B. STUDY DESIGN: o> @ R O o @
é@f D ® 6\ R §
1. In life dates: 25 March — @une@@i& %, & @%’ N >
& @@ @ @ I &

2. Animal assignment and treatme&%
On the day before treatment, anjals w%ﬁe as ned @rm t 1d§ntlﬁc@n mgnber thm
groups using a randomization prog kli&t at Basur sm&]ﬁr b@ we@t digftibution among
groups for each sex. Groups o, 0 m afgand- 0 fenmale rat&@re dietsyontaiding %ﬁ% 203328

at constant concentrations of @120% 480%nd 12900 p@ for ¢ da @Q RN
o = ¥ K O

3. Diet preparation an@nalysﬁ v & @Q & o é

The test substance was incorferatedGato @ diet ®y dry %ﬁ)ﬁto pro Soide the required dietary

concentrations. The\t@t subs ance@y/as @nd wmto a er before g incorporated into

the diet by dry mixing. @5 prepagatio ;Q'a the&iest sgbstancw%fo tions were prepared

approximately evé?y thr@we%s an%/jhets st%%d beléw - 1§whe§§aot in use.

O
Diet samp @ere\t@ken fom the&hlghési andﬁwes e@atio@@ﬁnd frozen for four weeks,

then thaﬁ eldyt room ten@&ratur@b k&eek ban ﬁ@y anabyzed to verify the stability of
the test tan ns of%hhza@@n @ Q %@

n t ondi
N

S
&%mogenelty &@33@&’35 verifiedat thst @eparatlon for the lowest and highest

ntrations 10%@e ate adequate fa@latlo}l\ﬁpm@g res. The dietary levels of the test
substance we rlﬁ‘%d forcedch. cohicentation 8¢ the first and last preparations. In addition,
samples of dig) pre?;atlo@ ea(&gmm@ ation wer%@zen for possible future analysis.

@ ©@©o@©\© >

Q O © N
3. Statistics & @ ,%:, @
For @ y Welght @d bc@ wel foc)dv%onsumptlon clinical pathology parameters, and
abso eights, E@rtletﬂ@test was followed by either ANOVA and Dunnett’s

te and re %;1
tést, or by a &\}mbm@& fOthe @Sk&@v allis one-way analysis of variance and the Mann-
Wh e
hitney tes@tj . © &

%%&&Q@Q

C. MET @s o Q ©@
. . &
o o & F
2. bs@atit@ §
ima]@werepinspegted at least twice daily on weekdays and once daily on weekends and
oli for clinicalSsigns, and any observations were recorded in terms of nature and severity,
d nd time of onset, and duration and progress of the observation. A detailed examination

including palpation was conducted once per week. Cages and cage trays were inspected daily for
signs of ill health.
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2. Body weight @o
Body weights were measured on the first day of treatment and on a weekly basis throug th@@j

study. S @ @

&
3. Food consumption
The amount of food provided and the amount remaining at the end @he week we@reco«ﬁd f&{@
each animal. @) & 5>
¥ < &’ § SN
4. Clinical pathology o <

£

Ophthalmological examinations were conducted using anQ%ndir ct op]&@@llm sc%pe r ﬂ%}
instillation of an atropic agent. Examinatio ere condu&ted on gpth ey@ of afbanimals prioyto
the start of treatment, and in the control alqlg 12000 ppm @ps @rmg wWeek lgf tl;e%study@

L

Q)
On study day 86 or 87, blood samples Wers;%ﬁakené& %m’v@ng an@als@a a@ups&by
ple X T

puncture of the retro-orbital venous us.c<An approxi edual n er of animals’randdthly
selected in all groups were sampledon ea@day 1m n§We %astedwvem@?t prigr to bi&ding,
and were anesthetized by inhalation fisofl $loodmgas c@%cte@n ?@A (O.@nl) for
hematology, on lithium heparQQZ 5 for%g SMasg emx p eterd; an sodfim citrate
(0.9 ml) for coagulation parfgneters. (%sidltlo@ sa@) e \éé) colkested Q}%ﬁthe first 5
animals per group per sex,@to tuke$ corft#ining ¥epariwy fore fidcro fron&the abdominal
aorta. Plasma samples y@% then\kept@@ozen gt 0C for po&s@ ¢ fggure %m ysis.©
Gog D
On study days 91, &?9 or 9§@ in l@e ng, qrior %&acrlﬁﬁ oﬁ@m@mne samples were
collected from all survivj ls ingll g ﬁf) An' appre rox1ma‘§§fy e(@l number of animals
randomly selected>n alf@rou wer amplédon gach da@ Fe and ter were not accessible
during urine ectign. A cenffitugati %@e urige, the rem@mng supernatant was kept
frozen at 80 &(@swl&ﬁuure ﬁﬁalysik N @
‘& R §

5. Neur x1c ass Qlent N f;% @
Durlng@w acchmatlzatlo se a@ @ wee@’lZ the s@% the grasping, righting, corneal,

u audlto ¢ ¥ta and\Head-shaking>reflekes wore tested according to established
TRl i melal b I :
5. Sacnﬁceﬁld hol & O
On study day 92,01 93, all @ur @ an@ls from all groups were sacrificed by
exsan @glon ﬁmde& rfessthe (pe &barb@gl, intraperitoneal injection of 50 or 60 mg/kg
bw). % nimals were faSteds@vernight-priag;to sg@ ice. Necropsy included the examination of all

gans, tlssu@, an@dy c@h‘ue@

Cg

maj @\
Q%\
%o %y @’@\
%@§@\@Q&§
G @ © 9
gE v,
O VRN
> O o
s &
@9@@%
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Table of organs weighed, fixed, and / or examined by histopathology .
&S
Rl
Organ / Tissue Weighed | Fixed | Exam. | Organ / Tissue Wgighed Fix@ig Xam.
Adrenals X X x | Pancreas N L | &
Aorta X X | Pituitary X X X
Brain X X X | Prostate R X o P XD xa.]
Caecum X X | Rectufy o NN
Salivary gland — Q o |87 & S
Colon X x| ubmandibular « Q & S X @@ X C&)
Duodenum X X latic nerves% @y A | xY x¥
Epididymides X X x_4QpSeminal Vefﬁcles Yl | &
Eyes and optic QS NS
norves X é %eta@sol{%‘fng% @@ F X
Femoral bone and Q IS
articular surface x < ﬁ X @Skm\ @ &% @Q @ Q§@(
Harderian glands x@| & [Sfthalcord O o[ o & x g X
Heart X s [ax [Spleetd @7 &V [L&x L] x X
[leum ~x |9 x  TSternum apdmarpéw MIESEESS X
Jejunum x 9] ¥2 | Stemhach CkeratinizedsY| o’ X X
Kidneys x| x X | Westese. o Ox o] x X
Liver X¥ e x kx4 Thypus - 5 X X X
Lungs with .9 O I Thyroid with X 7
mainstem bronchi | > x fr§ %éathy@sgds * § ! X *
Lymphnodes— &~ @ - SN Q & INT
submaxillary &] | p X \@@ x @\ng;e m @ ) * *
Lymph nodes<y; RN
mesenteric § S @\X (%% 'T\lsachea@ * *
Mammary@/and,\@ O [ X @er@ blq§§ X X
Oesophagus % x £ | Ut@ris with ceQ&q X X X
Ovariés T T x| Naginas T x | x
@ @) S \)
Tissues noted@\th le @Ve v\x@e minedin all%mmals of the control and 12000 ppm
groups. Ad onau%, Bgﬁs ofithe hv@ Jkidneys, andh lung from all animals of all intermediate
dose groups wer ml@ @@7 ©\ § @§
NN I
AR T N X
@’ @9 Q\’ @ %LLTS AND DISCUSSION
% NS S
D. MORTALITIES S AN
%here were no mort@hes&@any @r%p i@mg the study.
N
E. cum@ SIGNS N g
There were nédreatn@it-retated chifical signs.
P S ¢
F. B@ﬁy v@ ND@ODY WEIGHT GAIN:
Q@aere @v@@& no gffect §S§Body weight or body weight gain at any dose of RPA 203328.

G. F

CONSUMPTION AND COMPOUND INTAKE:

There was no effect on food consumption in any group.
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Table 5.8.1-4: Consumption of RPA 203328 added to the diet in rats in a 90-day study with RPA

203328 & o
RPA 203328, dietary concentration in ppm IS
1200 4800 S 120007 &,
Males 73.21 306.1 Q 7689
Females 93.10 371.4 N 952 .4 @@ ¢
R N o v
& & &S L@ @
H. OPHTHALMOLOGICAL INVESTIGATIONS @ O $

v
O
There were no treatment-related observations at @hthalmolo%&? 1nvest1gat@' R ©§ @Q}

I. CLINICAL PATHOLOGY: & Q \© 2 @@}
There were no effects of dietary admu&stratlc@ of I@ 2@@%28 Yé@’ e1t@ n@%’ologﬁgal or
clinicochemical parameters. @ &Y @ b@ &

® @ K

From 4800 ppm, only in females, ug’ﬁ% p&%as &&%stlcaﬁl &g{%cant@ decvgased
the absence of any hlStOp&thOlO%@ ogxmher &@ela@& thes@cha&g%s ar, @ons@fed to be

toxicologically significant.
\ S &

@ &
J. SACRIFICE AND PATHOL@GY % § &© & AN
There were no treatment ted-gffects O@OI‘g@fWGI K& D e%owi@@ive&olor, a marked
lobular liver pattern, and./ or,dark kidneys avere cﬁserved@n a 11 n@ﬁnber of"treated rats. In
view of the low incidegce, th®lack oF an Bvious dose relatlonﬁﬁp, the f@k of corroborative
histological changeSythey swere cgﬁmd n(@to b§€late o dietdry @mmstratlon of RPA

203328. 2 (@@ % @ %\ @ q& s
S A
There were n§ atngm—reg@i hi ?pat{ﬂoglca@ nd1 Jin ther majes or females.
S D o «F
Table 5.871-5: @reatiftent- r%@ted %acros %’fc ﬁp@hgs ifats &q 90-day study with RPA
203329 N A Q
&K @ ) ~RPA @332&Hleta@ concentration in ppm
@ A O Makes & D Females
Observation, > @0 [>12000] 4860 | 32000 | 0 1200 | 4800 | 12000
Liver 7 QY N ECHEEN S K
Dark «o° ¢ & 6 g Jd T2 T 2 0 0 0 0
Yellowish Ol IR0 7| o 0 0 1 1
Marl@d’lobular patigrn A0 @ LN 2 0 0 0 1
Kidney Q NS
Dark v LY %0 & 0 0 0 0 1 1
W Q Q
& @ A
% v @V. CONCLUSION:

ry 1n1s@ 10n?&f RPAQ03328 at up to 12000 ppm, over a period of 90 days, did not
an ross Snicr op1c or organ weight changes, nor were there any biologically
on “@thalmology, clinicochemical parameters, or behavior. The NOAEL in

ere ge considered to be 12000 ppm (768.9 mg/kg bw/day in males, 952.4 mg/kg

The
s1ggl ica
@ s st @wa

n females).
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Report: . 005 M- 157884-01
Title: Mutagenicity test on RPA203328 - Measuring chromosomal aberrations 11@ é}
Chinese hamster ovary (CHO) cells
Report No: R000093 > 2 A
Document No: M-157884-01-1 o> NS
Guidelines: USEPA (=EPA): FIFRA 84-2; N @\
Deviation: not specified ~ = © .9 ©
GLP/GEP: yes 9 EN A oY %)
y S S
N R N
@ S @ S C&
Executive summary: R ©

were exposed to RPA 203328 at concentratl%s up @Q700§g/mkkhﬂut&g@fn o c@ uptg17.8
hours. S NI

NI RSN S
Slight reductions in the mitotic index \&&e ol&&ved\%som@of t]@ssay@%ut there We§(§%ual

indications of cytotoxicity.

In this in vitro assessment of the clastogenic p@tlal of RPA, 203328, Chlrgs §leter@@var@

Q (Eix Q @ &
None of the cultures treated with WA 303328either ‘in th rese@ or the § no&@é)f S9 mix
showed biologically relevant i 1ncre ised ﬁ@lmbeﬁ@of a@atlo@) @
Q @ LN

The positive controls mth;my cloph %am md@ed @lastogegc effects and
demonstrated the sens1t1v1@j of th&s‘[ %&m the a V1ty of th ed%@%mlx

RPA 203328 was cons@ered@ to l@clast@emc@r ma{@nah cel]%n vztro@

A
e § & <
§ & °\® ‘Z§ N °© @@ N @@
Oy S N sﬁ;\ AP N
O O o IMATERIALS ANDETHODS
A MATERIALS. <7 & B Y o ©
S & &S 9
Vo & M
Lot/Bat > NMI874
i S & L© 991&0 S

Puri o .
Al © P \ Q & D
ility of tesécom ound: @’jf’not s@ted i@g@eport

2%C0ntrol magg(ﬁals %\Ieg@e @leth Q?vllfomde

> So vent: Qilm Isulfoxide

@° l@sm\%@ cphosphamide, mitomycin C
& B
RV
3. Test@gaq'@ﬁs: S @
(‘@H lin < §’ ghinese Hamster ovary cells, CHO-WBL
@)ur& % ©© cell line maintained at performing laboratory, originally
@ QY obtained from San
Q© é@ v @ Francisco

4. 'est compound concentrations: initial chromosomal aberrations assay: 0, 18.3, 26.2, 37.4,
53.4,76.3, 109, 156, 223, 319, 456, 652, 931, 1330, 1900, and 2710 ug/ml; confirmatory
chromosomal aberrations study without metabolic activation: 0, 317, 453, 647, 924, 1320, 1890,
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B.

and 2700 ug/ml; confirmatory chromosomal aberrations study with metabolic activation: 0, 647,

924, 1320, 1890, and 2700 ug/ml. @
SN
STUDY DESIGN AND METHODS: @ @® @
CRS

1. Treatment protocol:
Aberration assay without metabolic activation: Cultures were inltla@%by seedm&%pro;@nate&%
1.2 x 106 cells per 75 cm2 flask into 10 ml of c@ete McCo “% 5a mediu On&ﬁay

@

culture initiation, the cells were incubated at approximatel 7C with arti at S

predetermined concentrations for approximately 3shours for tl& nitial assays Nor 17@ ourgyin hﬂe%
confirmatory assay. The cultures were then washed with bufféred saline. &Ln thegnitial dssay, %

cells were then refed with complete McCoy@a medium-and inc@ated @st oftthe cultnre
period up to the time of harvest with 0,1 ug/m Colceé% pres cSent ‘ia las 20 hauts of
incubation. In the confirmatory assay, c@s wes refgwwnh@ﬁpmp 453 Mc@y s Sa med um w1th
0.1 ug/ml Colcemid and harvested 2.0 hours 1

g % ger. @ & N & &

\ \ @ NS
Aberration assay with metabolic a@}%{\/atlm Cul@es wire 1n1®ted %seed@g ap x1m@§ 1.2
x 106 cells per 75 cm?2 flask in fco 1ete®Co Sa n@ after culture
initiation, the cells were incubate d afpapproximately 378 with téﬁnicl t p @termined
concentrations for approx1ma@ly 3hoursan the rese of Ko test@rticle@nd the, S9 reaction
mixture in McCoy’s 5a mefium without fBS. @er th&t ree@ ur e%osu eriad, the cells were
washed twice with buffere sahrﬁ andGhen refed withy cm&@ete MgCoy’s 5a médium. The cells
were incubated for the rest o@qe cu@%e p@%d up@ the time @@iarve@t@mth@l ug/ml colcemid

present during the lasg wo%ours o%‘ncu@on @x S % @
. S 6 O 5 .0 & 5 9
2. Harfest pr@’edl@s § %, &
Prior to the hat¥@st ofithe cuftyres %@ual obser\@ @’eoxuiy wers, made. These observations

included an @1‘[ o&ﬁie percént confluefree of cell@ono@er within the culture flasks.
The cult @Wer @aluaté%for tl@’presgﬁ%ce 1tot§r deatt cells floating in the medium.
The cultu <%mzed to colle@ mit&tic an@inte, )ﬁse cells and were treated with

0. O7§1\@KC1 hyp Qnic s ures Were then fi with absolute methanol: glacial
ac%@md beforee p arat1§ SIS &

@ > @ RS o\
Slides were p@ared %y dé@mg @@ ha@@sted@lmg on clean slides which were then stained

% v
with 5% Gle@sa s1on© @@, @\ § @

@ An§1%1 abexratio RS
Cells 3&§re selected fot go oﬁogy@nd ofily cells with the number of centromeres equal to
the al numboel@l +Q were @nal @ hundred cells, if possible, from each replicate
culture at four ent tions the aru@@ and from the negative, solvent, and one dose of the
%Sitive contrétvcult ana ed fQ>'the different types of chromosomal aberrations. At
least 25 cells were a y é@fro thos% altures which had greater than 25% of cells with one or
more aberations, -Mit 1nd@was @aluated from the negative control, vehicle control, and a
range ofsbncentratiogSby an%l’yzm the number of mitotic cells in 1000 cells and expressing the

ratio % a ent of fmtotic eells. Percent polyploidy and endoreduplication were also
lyzed b lyating 1 taph if availabl
ah"e géva uating @@ metaphases, if available.

(ON %
A@%s ient criteria:

QAy was considered acceptable for evaluation of test results only if:
€

The negative and vehicle control cultures must contain fewer than approximately 5%
cells with aberrations;
e The positive control must be significantly (p < 0.01) higher than the vehicle controls; and
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e If the aberration results are negative and there is no significant reduction (approximately >
50%) in confluence or mitotic index, the assay must include the highest applicabl se O
(target dose of 10 mM or 5 mg/ml, whichever is lower) or a dose exceeding the s ility§
limit of the test substance in the culture medium. S @
N & ©®
A test article was considered positive for inducing chromosomal gberrations if @ si ificant
increase (p < 0.01) in the number of cells with chromosomal abe igons is obsefved a€pne QU

more concentrations. A test article was considred negati@éa for inducin? ch@%oso 1 @
aberrations if no significant increase in the numbep of cells wi@ chromosmé? ab@tion&gwas &
observed at any of the concentrations tested. SN S y QO &

<\ @ &

i. Statistics: N @@) ) & % @§
Statistical analysis employed a Cochran-Armitage test felineaintrend @nd F@er’s Bxact 18t to
compare the percentage of cells with albg ati(% in trgated éells r,mg“ e r@@lts obtained for the
vehicle controls. KN Q%%a @Q Q@ & & é @j @& ¢

) S)

A. Chromosomal aberrations a@ay v%thout@letab@ic a@aﬁm@ ® RN
In the initial assay, no visual signs of0toxicy we# observed i anySf th{ test cultures.
Reductions of 2% and ?@ were\obsa@sed in the mifotic %iv@'ces o the cﬁres@eated with 931
and 1900 ug/ml, respectivelxtyas ¢ par@% with@he solVent dontr f@ultu@s. Chromosomal
aberrations were an@%ed from thé&cult treated W@%931§”\1 30 @00@3@ 2710 ug/ml. No
significant increa@g in ce@wit}@jhron@omega@)nslyploi y, or @pdoreduplication were

S QTN S

observed at the c@lcentl@ﬁon%ﬂalyz@. § §9 o QO &

S .
In the conij@@tor @say fo visual sigissof toaﬁty @e ol®rved@@ any of the test cultures. A

reductiohv 1%Qvas @serve@\in th ito&iﬁ% ind of t§cultuf’éﬂs treated with 2700 ug/ml as
comparedSWwithglre salvent control é’”ﬁituroef@ Chromosoraal abégrations were analyzed from the
culture$treated wi 924,%@(@0, @ 270@’ug/1@. N@gniﬁcant increases in cells with
ch%%somal abera 10n§oly dy, or endgte du@tio@were observed at the concentrations
analyzed. 9. QL . S N

» QO Q &> Q

¥ S @’ é

The sensitiv@ of &h%e ce@ult forsgpducéon of Shromosomal aberrations is shown by the
increasinggfrequ 0 @benﬁs @\the estls exposed to mitomycin C, the positive control
agent. Qe test@a)rtic&‘l co{sﬁdere egative for@lducing chromosomal aberrations, polyploidy,

o Q. ;
and engoreduplicatio nd@mona vatiothcondif@ons.
@ p . @‘j{; O "\%
B. Chromosomal @rrat'ons assay w me;i@)lic activation:

fivthe initial &ssay, #o is&@sig@ of teicity were observed in any of the test cultures. No
reductions were ob$®tvedGn the, mitotiCindices of the culture analyzed as compared with the
solvent C({@ol lturesgChroesoméb aberrations were analyzed from the cultures treated with
931, 1330 196Q, and 2F10 ug/ml. Np significant increases in cells with chromosomal aberrations,
polyploitly, ndor@lupliation Were observed at the concentrations analyzed, except for a weak
incgedde in@ndoreduplication at 1330 ug/ml. This is a statistical anomaly due to the solvent
congrol ¢ reg&ﬁth 59, endoreduplication; the historical control data range for solvent controls
@0-9"/@£md s thigwalue observed at 1330 ug/ml of 6.0% is well within the historical control
Qdata.@ n addition,“the two higher concentrations analyzed did not show any increase in
en@eduplication, and this increase was not observed at any of the concentrations analyzed in the
confirmatory assay. Thus the increase observed in this assay is not deemed relevant.
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In the confirmatory assay, no visual signs of toxicity were observed in any of the test cultures. A
reduction of 8% was observed in the mitotic index of the cultures treated with 924 ug/m®as &
compared with the solvent control cultures. Chromosomal aberrations were analyzed from th
cultures treated with 924, 1320, 1890, and 2700 ug/ml. No significant ?@creases in @ with
chromosomal aberrations, polyploidy, or endoreduplication were obser@ at the con&entra@

analyzed. S
3 & & @

° . X
The successful activation by the metabolic system is @ustrated by 4 increased &’m}ide ¢e of ¢k @
with chromosomal aberrations in the cultures induced with cycloghosphamide, é@ positive can rol &
agent. The test article is considered negative forinducing chyéshosomal abgg atim@ pol@oidy&©

t eed negativ fognducing chy
and endoreduplication under activation condltl%. Q &' g g © &@
@ Q\@ Q \© %@2 Q@
0 T N

IECONELUSION. & &

L S S °
SN
RPA 203328 was considered negatiy@%or %&g%cing\c@ﬁm(%m%berr@ns in HO@ES, er

with or without metabolic activatic@.% K\\ %@} \& R éﬁ
SIESERNIRS
& S X
Ve 9

3”\? o o
@@ %@§§9\©§©
s O Q& o @
S (O S N
STy Ve oY ES
® F o & F 5o &
RN & O @
2 @%"@\@’ X
N N A @ W
& F§ ¥ s e
FEFLTF s
o & & & .« &
QS O 7 L S
o O ¢ .09 o O @
Q O O O NN
Y S K 9 O
3 S & W2
@’ 2 @@o%
N Q\&@
> %@@Q@’Q@@
S @ﬂ&@\ O
@%
N Q
§Y§©%©@
> O o
S s ®
@’@@o%
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Report: B . 1993, M-189726-01 & D
Title: Mutagenicity test on RPA203328 in the CHO/HGPRT forward mutation&%ay @§
with duplicate cultures and a confirmatory assay ey @ﬂ@
Report No: M-189726-01-2 S N
Document No: M-189726-01-2 " S QA
Guidelines: USEPA (FEPA): FIFRA, 84-2; %ﬁ \Q .9 \z&
Deviations: not specified S % S8
GLP/GEP: yes O@ o N5 é
%@% Q&U S 8 S &
Executive summary: QS‘} @@ Q @ & &
Chinese hamster ovary cells were incubated f&hfour %yurs @’nhagﬁhe pr@nce&the fbsenc&% S9
metabolic activating mix, with RPA 203328Ghen \@she %ure @Vr an pro 1ate e ressmn
time and further for colony development, %hen cyltures gere e@luated-for glony i) elo@n
selection with 6-thioguanidine. \\ @ &
@
Some cytotoxicity was observed in @ —ﬁn b ‘*ﬁ@ot @éfher %‘[atlon assays.
RPA 203328 was tested at a top cegcentrz@on 02700 Wml,ﬁsgulva tes@ﬁm& £3f 10 mM
for this assay. Q & © S S

N~ @
There was no consistent, dos&elateﬁncre@e in the incidénce @muta@z colgnies in @y of the assays.

RPA 203328 was thus cc%mder@ g@e fo@§i1du01@ forward @tatle&s at tl@ HGPRT locus in
CHO cells. N <

Q" N
S
A. MATE%I%LS: @’Q N

o R R
1. \Material:@Q § @RPA 203 § Q\&

&

escriptions %, te bwder,
Lot/Batc O N ‘\b@l S @Q
Purity: © @@ § @@’ 99,0\% @@ @§
CAS:@ < o |
StabiHity of st @p(%aﬁz %§0t s‘égﬁ\ in @@ort
2 (@rol mater\@s P@atlve@ D 1 @\%
olv @)\
\y\’ v\y §g0&glve @o -2’-deoxyuridine (BrdU) and 20-methylcholanthrene
& @ (MCA)
N AN
S % %

@
&1l lineC> @© §’ Qﬁypodiploid CHO cell line, clone CHO-K1-BH4

~8a urcgj@ % ©© established at performing laboratory, originally obtained from
> & I
& NN ,
Q© @@@@ © N Tennessee

4."T'est compound concentrations: Preliminary cytotoxicity study: 5.30 to 2700ug/ml; main
study without metabolic activation: 84.5, 169, 338, 675, 1350, and 2700 ug/ml; main study with
metabolic activation, 338, 675, 1350, 1600, 1800 or 1900, 2000, 2300, 2500, and 2700 ug/ml.
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D
B. STUDY DESIGN AND METHODS: \@ N
o . S @® @
1. Determination of cytotoxicity: 'S
For the preliminary cytotoxicity study, THMG medium cleansed cells were plated at 2x O 3x
106 cells per 75cm?2 tissue culture flask on the day before initiatio %treatment @t thecyime 2
dosing, cell cultures were treated with the test or cofifiol article foi about four lzg\urs £37C ifa @
humidified atmosphere with about 5% CO2. At tend of the QQ) atment pe ells%re &
trypsinized and replated in triplicate dishes at apfroximately %@) cells per in she@x©
The cells were then incubated for seven daysﬁ colony deyelopment. onigs werelfixed @
methanol, stained with Giemsa, and count anually, %cludu@ thoséQvith @pproxgna @O
in'a

cells or fewer. Cytotoxicity is expressed as agperc@*dge ‘of medy col cotiats i ch
concentration as compared to the vehicle ntro@ % &

@ @ @’ S <\ &o
2. Treatment protocol without n@boh@ actlwulon @j

THMG medium cleansed cells w plate%l%at 2 106@ 3 x@@ céiis per@cm&g‘glssueé§ Iture
flask on the day before initiation(pf t e%t,men %At timexg ultuss werSltreated
with the test or control article (@ abogjfour-hours at, 7(?\1 ah dlﬁ@atm ere @ith about
5% CO2. After treatment, th@cell%were shedpyith phat®; uf@d sahie, tm@%ﬁnized, and

suspended in medium. Celizsuspensions f@me conggtitra; wefcou by hemacytometer
or Coulter Counter an %plated\at aliout 1.5 X 106%cells @io eagh of two 150mm dishes and
approximately 200 cells into €ach ofthree H0mm @ishes. “The g@heS@/ere incubated for

seven days for colo@develpme@ and {eterminatiop.ef th@\pytoté@mt sociated with each
concentration. The large dishes wrere i ate Cs!o set@h days to erthit groyvth and expression of

induced mutantsé\’ Thefotargexdishe Were®ubc%ﬁred &ery Kvo tq three days to maintain
logarithmic gr@[h C%ldltlo At~€ach su&}ult@the @lls from the two 150mm dishes of each
concentra‘;i@/er typsinize cosf\ﬂblne%k cou% @ese@d atroximately 1.5 x 106 cells
into each %mm dis es% (@a

S SRS N @9 &

Each a8say was 1n1t1ated V@%l @trols@i d icate@ single positive control, and six

dﬁ%&qt test art101@ond§ns u@g two cultut@s per*@t ar@de concentration.

NS
At the end of \7 da& phen@yplc e@pre d each culture was reseeded at approximately
2 x 105 cellgper lwmm 1sh& tal 1n m t selection medium. Also, three 60mm
er disl 1n normal culture medium to determine the

dishes werg seed x1 cel
cloning «f¥icien€y of, &1 C TEure & s were ingubated for 7 to 10 days at 37C in a humidified
incubator with about @A) & %I 8
@ @ N %
After incubati f th le for 7-1@, ays@ allow for colony development, the colonies were
fixed with methanol, ined With ms@nd counted to determine the number of TG-resistant
colonies in the mutd®f colény di fie colonies were counted manually, excluding those with
approx1m t@y 5 gells ewer> he fautant frequency is expressed as the number of mutants per
106 ¢ aﬁ umber of gpnable cells was determined from the number of cells plated,
H@is fo ca

with ute &foning efficiency at the time of selection.
Asco ﬁr@ ay y\g\ﬁ% performed without metabolic activation after completion and analysis of
ge res(%@@ of thy ﬁrs§‘1utat10n assay.

€ 8

3. Treatment protocol with metabolic activation:
Two assays were performed with metabolic activation, each with its own set of negative and
positive controls. THMG medium cleansed cells were plated at 2 x 106 to 3 x 106 cells per
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75cm2 tissue culture flask on the day before initiation of treatment. At the time of dosing, cell
cultures were treated with the test or control article for about four hours at 37C in a humi@%d S
atmosphere with about 5% CO2, and S9 homogenate was added to a final concentration i th§§
cultures of 10 ul/ml; necessary cofactors were also added. After treatmentythe cells we@as ed
with phosphate-buffered saline, trypsinized, and suspended in medium,SCell suspen&ons
each concentration were counted by hemacytometer or Coulter Counter and replated ataboytN.5 x
106 cells into each of two 150mm dishes and approximately 200 c&% into each éPthre (‘)5@
i

dishes. The 60mm dishes were incubated for @Ven days for colony d@}elo&;ﬁ:ent @
determination of the cytotoxicity associated w1th‘ach concengation. Thege$ esswere &
ar

incubated for seven days to permit growth and ekpression of @uced mutay g Hish
were subcultured every two to three days to 1nta1n 10ga@ mi groth onitlons t eaéh
subculture, the cells from the two 150 dishes ofieach centfalion @ere trypsiniggd,
combined, counted, and reseeded at approx1matelé)1 Sx é}@ ce&%mnto éaeh (@ro L%ﬂlm@

L

Each assay was initiated with vehicl cont @@phcg a s@l go@ilvcéont@n%)@m

different test article conditions usmggg cu&ures per testsart %nce ion

At the end of the 7-day phenoty @ f%?sm Q?lo ture @s re eﬁppro@mately
2 x 105 cells per 100mm disk s total) in mutanet\ lec me@m so,_thfee 60mm
dishes were seeded at approxi®iatel 200 Is peigdish i rm@cultuéﬁn to-determine the
cloning efficiency of each @lmre@%ells@vere @uba or@o 10@4}@ @7(‘&n a humidified
incubator with about 5‘7@2 ~ @ & @ o

N

After incubation of. @%? cells@or 7@% low wolo§ dev@p ,@the colonies were
fixed with methanol sta1 Gler§ d@ountad to %}termm%\gthe ber of TG-resistant
colonies in the ant o@on es The @omes\ﬁ%ere counte anu@lby excluding those with
approx1matel cel or fe T‘l@muta @wy @expresse the number of mutants per
106 clona‘tléé "@16 Nyt mber ofelondble cells erm d 't the number of cells plated,
nts

with adju, @ ﬂ: absolu lorﬁi@eff&%ncy@& the @ of selection.
N ‘”\7
2 P A DY e »

@rameters a@w}”sse @ SERS ©\
In %rder to de?e ine o‘ggpﬁumty @Patm&@fﬁm%icy swas assessed in both the preliminary
cytotoxicity st anduin eagprof Ll& ain®wutat assa% The frequency of colonies resistant to

6-thioguaningywas a%esse@% a %asur% mutagem@ of the test compound.

@ v
5. Acanc@rnt&ép @ >
An asg?/ was consid §ptab,@or e@g?uatm@ of test results only if:

@’ e The avgrage solut@clor@g effg}‘ency of negative controls was between 50% and
115@ S
\y\’ e Thesback n&@utaequ@y was between 0 and 15 x 10-6;
o Tile pos ve c@ltrol@nutal& requency is significantly elevated over the concurrent

ega 0.0D)R
@on trat@n of the test agent either reduces the clonal survival in an
rec er 0 1s the lowest insoluble concentration of the test article in the
@ Qlt e me%@ or is either 5 mg/ml, 5 ul/ml, or 0.01M; and
{N @@A mu@ f four concentrations of the test article are available for determination of
S

Q© & mfiftant @quencies.

6. @ssessment criteria:
For an assay to be considered positive,
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e The mutant frequency must meet or exceed 15 x 106 and should be statistically
significantly different from those of negative controls; and @
e There should be a concentration- or dose-related increase in mutant frequenc%bwhlc
should be observed in both the initial and confirmatory assay. &
@ @
7. Statistical analysis: @\
Statistical significance of the results was determined using the FischerExact Te dete@nne
the mutant frequencies in each treated culture were G4 ificantly e@vated comp to@% muygant @
frequencies of the concurrent negative controls. @Q

$
Q7‘ Q @° S & &@
\\
I RESULC{S N%DIS@ I%ﬁb g @@
1. Cytotoxicity: %] @
In the dose-rangefinding assay withgtit e&hohc %ﬁvau@ the t%t art& wi noncyt oxi @(all
concentrations of up to 2700 ug/ In*thé pre@encq 6f met hc Etl atj 203 was
noncytotoxic from 5.30 to 1350 @ml and w@e 27Q§ug/ rati n of 2700
ug/ml was chosen for both ass as t@‘s corfsentration w@wquvﬁt @ 0 th% ting limit

for this assay. <)
Y ) N ~N & N
Table 5.8.1-6: Cytotox@/ data Yor @f RPA 2%33 the@rese%e of S@Vlth CHO cells
in a mammalian muta@enesi say.@ @ @ %@
> S @ m@“ YR O
Applied concenﬁ@tion&fml&@ UAvgg&.@ge count Re@ﬁ)ive survival (%)
NNt S o 100
S0 o Tl R o 1. @ 109.6
910.60 S Q} J76 §U N 112.1
Q21 O O «7 1560 & ¢ 99.4
e 423 2 N 18 X 98.7
D 845¢y o KO RN 90.4
1699 . O o L9165 M 105.1
B L o7 [L9O w148 91.1
ebl5 & Y165 O 105.1
o 13502 \)@ & S Qs 105.1
Q2760 © S| ae AN O 0.0
S S 7
X\ o S @%“ s
2. utation a@y w tl%utmeta -‘ c acﬁ@tlon
T%Wo trials ofv the Gm s% out metabolic activation were performed, using
concentrat10n§ of 84@ 38 7 1 @) and 2700 ug/ml. These concentrations did not induce

any cytot% ity. None @b the @ayed@ltures in either trial induced mutant frequencies that were
s1gn1ﬁc@ y ekg ed r the%’ehlc@ control cultures.

@ @
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Table 5.8.1-7: Cell survival and mutant frequency after culture with RPA 203328 in the absence

of S9 with CHO cells in a mammalian mutagenesis assay. @ S
N N
< 1\@@ t 5
Survival, % an
vehicle Totakﬁutant fr ugn@g
Treatment Dose, ug/ml Test control colonies @0-6@1&5 e
1 £,95.1 % 24 : S0
. 2 os113.8 @ 10 ¢y Nd2 @ | @
Vehicle 1 1049 R 15 0 3538 &
2 862 & B3O [N N 5
1 o 690 N |6 28 A 108.4%&
BrdU 50 2 968 |7 210 7038
1%, 16" A S w46l [ 15099*
207 o988 @ | &Y 2007 {1242+ .
1, O 91017 s Y flse
' S @ U877 | N 1@ & 8
O S o O & & oos
Q 1, s 1ol o7 5 .Y 58
169 @ 7 1y & 1] © 189 7.2
§ NI 9 N147@° e 67 @ 2.7
S22 oS | 1298 &S LB o 1.3
) ST ey
9 18 4 028 ] 158 5.9
N
IS I TEN 7S 2.6
@@8 v @2 S 109.62 & 3 6.0
RPA 203328 o OS2 T Y 1382 [ 5 0 0.0
o> @ & N T s @ [ X9 3.4
©© &5 o d @\@f 5 9450 l 9 3.4
S, 2.9 [ 1118 g 3 2.4
2 e 2 Y w9 @ 6 24
N o & B 1 & «1078 00 3.6
%5(&\ RN 26 9.7
S ST 260 O 1005 2 12
@@9 @@ \§@ 5 o©?f S «Z§ﬁ0.6 3 1.4
R ] 103.8 12 6.0
9 ©270§ Q\\ S 16 O %6 16 6.6
S o & lef 27 = 960 14 7.1
& N %Q RS 109.9 6 2.8
%, 3 @ >
N v\g § N RS

3. Mutatipit assay wi et ic @vation:

Two mugation as§§ys e initjdated with the test article with metabolic activation. The first trial
was cofduct si on@gntrat of 338, 675, 1350, 1600, 1900, 2300, and 2700 ug/ml.
Unli@the e-raﬁgeﬁn@g assay, no cytotoxicity was observed and all seven concentrations
wgz;@ana%ed mut@nt induction. Sporadic increases were observed, however none of the
lacreaseg,reac €4 the Threshold frequency of 15 x 106, which is required for a positive response.

Q cog@mato tria@as performed.

©
In second trial, concentrations of 169, 338, 675, 1350, 1600, 1800, 2000, 2300, 2500, and 2700
ug/ml were initiated. The treatments of 169 and 338 ug/ml were not analyzed for mutation
frequency. No cytotoxicity was observed at up to the testing limit of 2700 ug/ml. Two significant
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increases in single cultures at 2300 and 2500 ug/ml were observed, but replicates at the same
concentrations were not positive and no dose-related response were observed. Additio@fy, S
mutant frequencies at all doses were within historical control values. @\ §
(S

Table 5.8.1-8: Cell survival and mutant frequency after culture with RP§03328 in thQ%res%@

of S9 with CHO cells in a mammalian mutagenesis assay. N
SR
Wival, % @ Mutangy, @
vehicle DTotal muta@%ﬁ qu y §
Treatment Dose, ug/ml Test § control g coloni(ég R 10-@initss,
1z 1151 R [ 88 4 W5 7
: 2 & sLs, L@ 2w (M L9699
Vehicle -— S g o @
le g 889 = 4 & I 28
L Y dvegy [ 1 J S0
1 & @955 248 O Loy,
MCA 5 2 S 953 <P 995w 11§
O oS W7 830 O w243y k7 8@y*
O° 52 L O SS860%7 |7 198 &Y 85.8*
138 @ 1 1268 P 8 O|.% 48
@ 1«2 lg? & 1B &1 &7 4.0° 2.2
QN Al T J317g% | 19 4 9.4a
675 NN EN NPk "B . 6.4a
2 O V2 105.2 20 2 8.7
=Y e g \@%tz.% > 02@: 9.3
NG DEFS 133. N 2.0
L ST S [T 1146 17 8.6a
@@ \® N N Y T o | &7 31 11.6
o LD 2 S 159 12 5.2
S SR X1 & [ @15 73a
9 . 2SS T e o 18 8.9a
&@\ @ggg § SEPEFESER TR 30 10.9
. I 142:6 17 7.7
R NENET 1457 29 9.8
R > Q : :
RPA 20332851880 § <@§9 $ ~ «§g6'9 9 3.1
@ o .P 0O Q 105.5 5 2.6
Q @%0@© SIS 1o o 1013 1 0.6
S o0 O ler 22 WP 1198 21 6.9
& 280 Q o s 29 105
" @ @ ol 1 89.8 18 10.6b
N nly O R 1 123.7 8 4.6
@° & <@ 2 139.6 40 15.8*
@ ~ & VS 176.3 17 6.8
S Y 2 143.4 30 13.3b
o & 2P S 2 1123 23 10.2
§ S S N 1 114.6 5 2.8
S SURLN 1 96.6 5 3.0
S O @
& N 2 1292 18 7.2
S 2 158.2 30 11.1

* Sfatistically significant at p < 0.01 and mutant frequency > 15 x 10-6 units
a significant increase compared to one vehicle control but not both; biologically not significant
b statisitically significant at p < 0.05 but mutant frequency < 15 x 10-6
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CONCLUSION

II1.

@&\ %
> s, 9 o
o m @a@ y %@@ 2 @o\@@ )
2, s, Y0, 74 %@&@@
g /g, S $
8 @@ @Q w% Y MN %o\
m 4 %@ n\@ ’ o\@ &\@N& K@
20 & 0
B &\@ % o N\@ @@\V@ § y @y\ 7
FR e, Ly P Y, 9
: 2as sy B 9y P g g
3 . W s, Ay Po, 4y, 0 e M
.m -5 h\Q O\@Q (@) %@ h\Q@ y o\@§ Yo
o m / @@ D /i \M@ 7, © ) O 2
2 .m %@ g\\ S &\@ @@ S) Yo,
S = 8, 1, "6 ly 4, @x N
24 4 S Tl & @) S)
i @%@@ S %) %, @ x@o\@x@@@@\ ‘ae @©\ @@\ &@\
o = s ° B
g2 o g S & J b o “Se Y,
3 T e Y, P9, 4 o, Uy
5 2 b9, €, Do %, 4 o 0 1, M Py %
4= Q@& 7 Y Su,. Yo % %, ® %
o 5 (4 o ‘Yp s s Ly, o, 79
a7z S) a4, 7 2, Y, ‘D, Yo, 4
o 2 y, Wy v _ e . gy Dy, Yo
m S / S & @& 2y %0 ", @@@ w\%
<2 s Yo 2 My P o oy T4
53 Uy Py, "%, %, Sq, 4 T g
o .8 @@\w & \m@\v o ‘G . /g 73
m 4 @@ $ @ &\@
< 1% 70 @@ v \V@
B % g “, ®sy,
29 Y 2y
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Report: ; 1998;M-211247-01
Title: Mutagenicity test on RPA 203328 in the in vivo mouse micronucleus assay® O
Report No: 026351 NS
Document No(s): Report includes Trial Nos.: S @@ S
19201 ~N &Q
M-211247-01-1 SN
Guidelines: USEPA (=EPA): 84-2; ) A2 7
. ( . ) . ©) g*’ N A éﬂ
Deviation: Not specified o) v @ @
GLP/GEP: yes Q o N N S
\)
@ « o VIO &
Ve & S &
Executive summary: QY N @ S)
RPA 203328 was administered by oral gavage to m; «»mlc§¢ dosg}of &@00 0, %OOO&/kg
bw on one occasion, and mice were sacnf@e at @ er’4 h @onc atlo§s) or 48 houros
(control 2000 mg/kg bw) for collection of bone & qanlﬁcat of nicron@leus #duictida.
£ bgre gy " g g

The polychromatic:normochromatic .ﬁythr&cyte @10 &’CE @E) %fas § the
micronucleus freugency was deterr@d lga\{ nal@h ast@OO §lych atl@ hrocytes per
§

animal.

) @ § & @@
There were no clinical signs.% m(ﬁ@atlons of t 01ty @ “anyQiose &)up,@Qd effect on the
PCE:NCE ratio with eitherx RPA 2 2@) posmve cantrol ,agent clopho@hamlde RPA
203328 did not increase %e 1nc ce of micraniucleatéd polychre@tlc %{ythroc@@tes An expected

increase in micronuclei fermatign was g@serv w1t h'cyclophosphamide
S & & W §
Under the conditio f th@tu@lgéﬁRPA@;%3§Wa§gegatw©for@% 1nduct10n of micronucleated
polychromatic e X ocy \@ S @ g @
S ©\ & N N \ N @

8
S @@ &© 1@ MATE %S@DM@[H&@S

% 2 A 0 o
A @TERIAL@ § & ESERSE

L - S

R A
1. Test Mate@ < oS RPA }@328& =
Description: @ w 1iféw powder w1@§mall aggregates
Lot/Bagch: ©° ¢ ¥ MI874 O

Pur%@ SENOEN 0% @
& § §29%@06@
@blllty of te@com@und @ no@ate@n report
N YA
%%ontrol ma%rlal@ Q 5% thylcellulose

/

\@.n ec1@ @ mouse
“Straiiss % § CD-1
SN ST . . .
Q© Age; g approximately 8 weeks (preliminary and main study)
ight at dosing: approximately 21.8-34.4g (preliminary study); approximately

30.6-37.1g (main study)
Source: I,
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Number of animals per dose: Preliminary test: 3 male s and 3 females

main study: 6 males per group per timepoint @o S
Acclimation period: at least 5 days N §
Diet: Certified Rodent Diet #5002 pellets (P@J Feeds, Incg S
Water: tap water & S
Housing: polycarbonate cages on hardwood cl@f) bedding @ @
Environmental conditions — % \245@
Temperature: 64-79°F @, N v\g\ O N @
Humidity: 30-70% X & o NS
Air changes: at least 10 clguges per ho o é\g Q § c&©
Photoperiod: 12 hours light/ 12 hours %k &' @ g <) &@
O @
4. Test compound doses: Ran ﬂ(n'c’hng, test: @ZOQ%SQ%%, 8G9, 15@ 209%ng/lg§w
Mlcénucl as 200,7100, oo%@g/kg bw

B. TEST PERFORMANCE @} O &6 @x%

1. Treatment and sampling t N % @
For the preliminary cytotox@g% %Lf(gjy, @ree ngles o thr@© feté]”es ;@? dosg\ievel were
administered RPA 203328@nce by, oral @Vag@ 0. Icell do e volume of 10
ml/kg. Followmg dosiggyall an*ﬁnal@ere examlneﬁbdal ou@out the dur@on of the study
for toxic signs or mortahtles All anidsls a@eared@ormal atel &hter dpsing and remained
healthy until the end\@?the observagon I@d At the @Emmagpn of@e s@y after two days, all
surviving animals were s ce% 6@ . & @
@ v < ©
In the main st ale m§ pel%gfoup \%re adiinisteyed RPQ 203%8 at doses of 500, 1000,
or 2000 mg/ (@0 S‘V\aiethy%ellulese orgyclo pha@xde .m! mg/kg bw. An additional
6 male wer dmmlstere PA @)33%8}& ber 0.5% methylcellulose, and
these two Foups> er%gd for d%mona@ater 1ﬁc@)omt@
N Y
9
2. Q@ues and cel@exa@ed @ Q Q@ “
At"Cither 24 hour vehicle and positige*co t@l and*RP %3328 at 500, 1000, and 2000 mg/kg
bw) or 48 ho@%\feh&le co@ol a&@RP‘% 3328 at 20@0 mg/kg bw), main-study animals were
euthanized by CO2dnhala, ncisiQir of the diaphtagm. The hind limb bones were removed
from the first 5 é@mal né%gw‘@xtrac@ marrow was flushed from the bone and
transfe to C@I’lf ubK%ontam;ng 32:8ml bglne serum.
s of slide @‘epa \Eon @ @ %
Fol wing cen iQn llet tl%: tlss® the supernatant was removed by aspiration and
Qg&tlons of th&pelle@ere !gea 9 sl;@s and air-dried. The slides were fixed in methanol,
stained in Maé/ -GruriWald @u‘uo@fo 10@ by Giemsa, and coverslipped.

lOIl % @ Q

4. Eval %o

The s{ s fr the st five surviving animals in each treatment and control group were scored
for ron@ ei and the@ lychromatic to normochromatic erythrocyte (PCE:NCE) ratio. The
mig nu s freguen &xpressed as percent micronucleated cells, was determined by analyzing
@e nuifher ic nucleated polychromatic erythrocytes from at least 2000 polychromatic

ytes per ani al The PCE:NCE ratio was determined by scoring the number of PCEs and
N@ observed in the optic fields while scoring at least the first 200 erythrocytes on the slide.
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5. Statistical methods

Assay data analysis was performed using an analysis of variance on untransformed propoﬂi@oof S
cells with micronuclei per animal and on untransformed PCE:NCE ratios when the variances e@@
homogeneous. Ranked proportions were used for heterogeneous varianggs. If the a@sis 0
variance was statistically significant (p < 0.05), a Dunnett’s t-test was gised to detern@;ne W
dose groups, if any, were statistically significantly different from the vehgele trol
Additionally, parametric or nonparametric tests for trend may have b%%l employed %) 1derﬁ@>

dose-related response. AN \v\g \ @
@ @

R S
S w
IL. RESULTS@DDISCUS@ON@Q §© N S &
locd @
A. RANGE-FINDING TEST £ > N @

There were no signs of clinical tox101t@ an@@%f tl@%a eﬁ'indl@ am@ls at doses_of’ RP
203328 up to the limit dose of 2000 m, %lég b @m in¥cation of t(@fity ¢ bane

marrow, as there was no change in thg EQ r&go @ &% (, § é\a N §
O

@ AN Al
B. MICRONUCLEUS ASSAY: @Q@ & SRS © <y @9 @Q
ST & S
No toxic effects were noted;in amigials a@niniﬁed R@ZO

main study. § S S &@ G @)
LSRN @ SN
5 O N W T Q&
2. PCE ratio o © AN @X&
There was no effect on th@CE i0 in gr@@ c& v (©)
@ w %\ @ é& é\
3. Mlcronuc ed Qolych@atﬁ@rythlgcy @
There were 1nc cades 1 Sthe 1ngT\dencN>f migr ychs{:{atic erythrocytes after oral
gavage str n of R A " 328 do §0f to 2 l§ng/k§bw Cyclophosphamide at 80
mg/kg b uce.gﬂ@n %p ted%ncrea@@ 1n 1nc nce @ micronucleated polychromatic
erythrg@ltes g}y % @ @ @ @
&@ @ @ Q° @) N, @
oSN ~ N Y
Table 5.8.1- 9@ducﬁi@n of qni cro,n\@eat%polyé&;omaﬁ% erythrocytes after administration of
RPA 20332@% &
Q @ o QN
® RS @ Q @ | % micronucleated Ratio
Treatm%@t ~ &Sose\\ A Ha@&st titne, hr PCEs PCE:NCE
Y SRS 249 0.02 0.52
. o . .
Vehicle & | 05% @ @ 4% 0.04 0.42
N Q500 mg/kg lg%s > @\324 0.03 0.35
RPAM03328 10@§mg/;@g w Q 5 24 0.05 0.47
@ | 2000 kgb@e \)& 24 0.02 0.47
S & R 48 0.03 0.43
Cyclophosphimide 80 mp/kg bw 4 24 3.74% 0.39

@ @@Stat@\i))cal@igniﬁcant at: *p<0.05; **p<0.01; ***p<0.001
VS S8
S @ .
N o T oo
Under @ conditions of the study, there was no indication of induced chromosomal or other damage

leading<to micronucleus formation in polychromatic erythrocytes of treated mice after oral
administration of RPA 203328.

III. CONCLUSION
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Report: I I 1©99;M.-189848-01

Title: Developmental toxicology study in the rat by gavage RPA203328 @ S
Report No: RO14875 N S

Document No: M-189848-01-1 > (z}”@

Guidelines: EU (=EEC): 92/69/EEC, V, B31, (1992); JMAF: 59 ohsan No.4200, 1@535
OECD: 414, (Draft August 1996); USEPA (—EPI% OPPTS 87(@70&,@998@
Deviation: not specified

GLP/GEP: yes 9 EN A o> @
o & N OS
SNC R &
Executive summary: ) ) &° & &
Female rats were mated one-to-one with males &e same stfain and@uppher th %gfamo ys
6 through 20 were administered RPA 203328 by or@)gava@t d@}s of 6775 0, and”750-01g/kg
bw/day. Body weight and food consumptiorQvere @Dmt gho§1 es n day %} dams
were sacrificed, the uterus was weighed, %d the @fuses@/ere @yghed xarm llye.nd
fixed for either free-hand serial sectlomr{@o s&é}etal {%mng@nd e;@%unat % % §

@
Maternal corrected body weight ga@was@mr a@d at@O algtgﬁSO ﬁn and dgreased
body weight gain was seen in so%mter\@lﬂs in these gfoups. \Eood @sur@on § de% sed from

250 mg/kg bw/day. S
glkg y @ 2 @%} @ @®

There was no effect of admmﬁratlon of & 28 on gesta&‘h rgt@lmp%ntatlon©ate the number
of viable young, sex ratlo@r fet ody 1ght@On ex Fnination o fetusés, th@@e was no effect of
treatment on external, visgeral, %r skelefal ob Vatlgw @ v %, @

)
Based on the dec'zg bod@veg@gam@nd fo co pthlQron&O mg%kg bw/day, the maternal

NOAEL was 75 bgz[day f% NOA o@;@@g/kg @w/da@the highest dose tested.
LN
@ @6 © S K@J @ §

S
A & § & SO
A. MATERL@ ST & N\

N
1. Test Matévia: @ @ " RRA'203328
Description; O . O white oder with small aggregates
Lot/ tch AN

. Control gyaterials: Negative 0. %aqueous methylcellulose
aqueous methylcellulose

S} 1
@ D ositive: Q@O positive control tested

O éﬁ @© S
3. Test aals:% ©©
%%Spe&%z QY rat
Q© Steain: U N CD
<§e: not stated
eight at dosing: 237-306g at mating
Source: France

Acclimation period: 14 days
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Diet: A04C Certified rodent pellet diet (U.A.R., Villemoisson-sur-
Orge, France) D
Water: tap water N @ §
Housing: individually housed in suspended stainggss steel wire@sh
cages @JQ & ©®
Environmental conditions — Q> @
Temperature: 20-24°C O o \245@
Humidity: 40-70% OGS @
Air changes: approximately lmhanges P @mr @@ § v\g@ &
Photoperiod: 12-hour 11gth,2-hour dar @ Q @Q c&©
© @

4. Test compound concentrations: 0, 75, 2@50 mg/kg\w/da@@ Q &
N 9 @ s IS
@’

B. TEST PERFORMANCE © %@ é\g @% ©@J $ % &’
W\% o\@ \@ N AN © @

1. Animal assignment and treat t &6 & \

Animals were not assigned to tre@ne <sgroup %ntﬂ T maﬂng "@é fe s u for t@s study
were paired on a one-to-one b SR wi stock rthales.o rnmgﬁ*ollowmg
pairing, the trays beneath th€cag wer%checl@l for cte@opu gs @ a vaginal
smear was prepared from@ach animal @id e@nne@ pres atozoa Only
females showing a spe %Fosmv% vagigal smearf or sperm 8ifu were allo(@ed to treatment

groups. The day on Wth ev idence @matl@} was found g@d%@nate\ ay (@f gestation.

Females which slggwed @r ev@enceﬁa@@ we@Qall(q%ated Qéo%mu lemg a body weight
N
dependent procedure. @7 @ @ § §9 o &

Control and @eat%@m “ls Werl&ﬂadnﬁmsteelﬂ@o 5‘@%@ methylcellulose or RPA
203328 i 11% % agipeous methy 11u10@ by fal gay ge ordgestation days 6 through 20 inclusive.
The volu 1n1ste d whs 10 kg, th ti® VO@G administered to each animal

based ¢p that anlmal s mog&@cent@gdy @ght @ >
O & N
Fes ke & < .
2. Test substancé4 rn& tlons and @ﬁlly
The approp § ount of &s su&@ancg@n\yas odlcfl%r suspended in an aqueous solution of
lu

0.5% meth 1 and ed T ately 5C, &

0 y 0&) «%app Q& §y @j@
Homog&@ﬁy o@th @@pe si%ns chéeked %rmg the first formulation for the lowest and
highest,concentratio ity ¢ tesjSubs@nce in suspension in the vehicle was determined
ina ious stugiy@’@All centl@lons@sere C@%Cked for each new formulation.

NG ERAN)
3 -Statistics ?§ @ v @ N

}or maternal body @ght@gam ortectéd body weight gain, food consumption, and mean litter
weight, s Hstical eval ion Was coéucted by Bartlett’s test for homogeneity of variances,
followe@y ana vartance @nd Dunnett’s test if needed, or by Kruskal-Wallis non-
paramg c o@:’way @alysgpf vatfance and the Mann-Whitney test if indicated.

Littg da Q\l tls ly treated using the Kruskal-Wallis test followed by the Mann-Whitney
@t w]%@@) the ]§Sk§ allis test was significant.

&
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C. METHODS

6. Clinical examination of females N
All animals were checked daily for clinical signs of toxicity, and any signs were reco@ with

respect to details of type, severity, time of onset, and duration. @JQ & 'S
SIS
7. Body weight % O @§ 2
Body weight was measured on gestation days 0, 3, 6@10 12, 14 18 and Zé}ﬂ \ @Q
P o
8. Food intake ©Q SIS N
Food consumption was measured for gestatlor@ys 1-3, 3- 6@ 8, %JO lQ@L 1& 14, 1496, 16»
18, and 18-21. ¥ S o @}
@ N \
. W \ @ @ LN
& <) N % N R
9. Necropsy ) @ %
On gestation day 21, animals were ki b@@?inh%@ ca@m dl@;ud Sand @ amiged
macroscopically for 1ndlcat10ns of disgase oran ad\%@rse rct on trea@ ty\g §@

10. Investigation at Caesarean éﬁ
After the initial gross necrostQ)f e$ dargﬁhe mpro @Ve t wa@ ssectéd out and
examined for number of corpéea lugea per gyary, @mb 1mp@ntat site %um@ o of early or
late resorption sites, and number distéibutio n@ch utepi ne s
S s
All viable fetuses were sacrifised b bcu@neous@’gectlo% 0 i @nto bital. Each fetus
was then weighed, sexed, and examined or e;@mal ormalltles& 1@&1mately half of the
viable fetuses from each T Were im Bou{@ fluid for sul%equ@ internal examination
following free-h@ sec®n§ he@emag{&?g h@l\ﬁf\vas e@sce@ed a&d%then placed in absolute

ethanol before@@mm% for s\ al @amia O ©© @ & @@
& & & Y §
S & S ¥ & @
@ o @@ &gsm@ AN@DIS@USSI@@
€& T8

A. 01§§ERVATIOI§@ANQ%IO§§TA Y \©
At 250 and @ mg/f%’g b N ectl % emales had at least one occurrence of
transient salBgatio <§pon gﬁin ) In‘f’ﬁome 1mal 750 mg/kg bw/day, this was associated
with red ngsal dl&rg “@nhm@ few@mut@ ollo@ng dosing. These observations disappeared

approxififately dre h(&@aft ﬁeatn@at ané}vere probably linked with the acidic nature of the test
substafice (pH appro at§2 5)4¢

There were no m@‘taht%s in 9%/ trea@éﬂﬁt %@m

B. \BODYW @QHT & Q\ @ @
Maternal dod &%‘}ggrm e pr@iosing period was similar between all the experimental
groups. S5At 280% a 50 mg/kg@w/day, the overall corrected body weight changes were
statistically @mﬁc fily reduced, inlicating maternal toxicity. Additionally, significantly reduced
bo%eﬁhanges ocg@yred in the 750 mg/kg bw/day group during the interval GD 8-10 and in
th&.250 kg @/da oup during the interval GD 10-14. Body weight and body weight gain
Q@re cg)%para@e to @e control at 75 mg/kg bw/day.
N
&
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Table 5.8.1-10: Maternal body weight and body weight change in a rat teratology study with

RPA 203328 &
O
RPA 203328, dose in mg/kg bw/day IS ?
Day 0 75 250 @t &,
0 270.5 270.1 267.2 8266,65
6 306.8 305.7 §00.4 S 3%%@ ¢
8 314.9 2311.4 % 306.1 3086
xgeﬁal body g 3253 o215 o 3134 O 530920
g8 14 346.8 3420 R 3294 O | Ny O
18 3907 @ 3851 & 37207 [ 36D3 oS
21 4458 o) 4399 o 4287 N 4157 &
Corrected & > - & 6\ %@ @\g
body weight 682, @@° @9 & BT | 43
change, g © 3 @@ Q@g ¥ @ & S
é@ SO S s @@‘f&@@
C. FOOD INTAKE R IR S S N SIS
Mean food consumption was si&c ly r@d@ed%ﬁ ughért t eatrﬁ pe@ﬂ at @0 mg/kg
bw/day, and from GD 8 at@o mg/Kg bw%lay.b ood nsuétion@ 75 CEﬁg/kg\‘zbzw/day was
comparable to control. @ 95@ @,@ S @® & @© Q
YN TR, TS
Yoy O A e SN L9
Table 5.8.1-11: Mgt@@lal fobd co ptin egat teratglogxis%dy@h @03328
QS o O & ¢ &
o @ &7, RPAZ03328, doséin mglkg bwiday
Gestationday? | « &) <] Y 189 @ 250 750
1-3 ~ O 297 N 270 2 | g 26% 26.9
3-6 o Q& I8N B o 983 N2 27.6
6-8 Voo w7295 Y L9288 Q@276 25.9%*
8-10, © 205 = | & 299 o | @ 264* 24.7**
1042 O 8302 &7 98.6 % [ 25.7%* 25.4**
12-1% N 289 S U276 25.2%% 24.2%*
14-16 Y 280 | gy 2%Y 25.7* 24.7**
16-18 9 B D4 gy S 284 & 26.3* 26.2*
1821 @ O 72899 ¢ Q28.1 @& 25.0%% 25.4%*
N %tis@lly@niﬁ@at b <@@5; x5 5 < 0.01; *¥% p<0.001
D NE@PSY 2 QQ R SEEN
. \ &

implant@tion
N

o &

<
F.ngﬁ?‘ﬁ%@@m@@

@es
©

O

@watighs at necropsy.

There were no. froatm rela@ obs
S < § R

E. GENERAIGZREPRODU QSQON
There :@no effeet e

re%)rpti 0w,
)

TAS

ber of“corpora lutea or on the incidence of either pre- or post-

AN
RAYTERINE DEVELOPMENT

1. g@station rate
Gestation rate was unaffected by administration of RPA 203328 on gestation days 6 through 20.
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2. Post-implantation loss, number and sex of foetuses
There was no effect of administration of RPA 203328 on post-implantation loss, number of @ble

young, or sex ratio in any treatment group. ‘N @
. & & S
3. Feetal weight @J@ NS
There was no effect of treatment on fetal body weight at any dose level% Q @ o
O 9
% ° Q, %
4. Feetal external and visceral deviations AN > <

A
R
There were no effects related to treatment at either ernal or Val examma@?n. § é\g@
SN X &
5. Fcetal skeletal and cartilaginous deviatio & & @ < @© @
At skeletal examination of the fetuses, there @ no treatn@t—rela@ effe@obs ed %) @@}
> D LS
@ @ % %, AN S
‘& < @ @@

Iv. CoNELU @ S A oo

X %’L S@“ o @f @&
Administration of RPA 203328 gav gna ¢ ats tatl %ayg@ thr
resulted in signs of maternal toy@lty at, 50 g/ 1n creasel body
weight changes, decreased ceriecte ody\ elgh&,c ange decr d c@sumptlon
during the treatment period. None of the Jitter parpmet reco rean@ séction were
considered affected by treagnent.«Exte 1n&§al sk al exain Q&the fetuses did
not reveal any findings @h were cm@dered to be r&ated& 1) eaf@ent

D

Q 9
On the basis of the: egﬁndm S, t m AEL ar RRA 203@8 75 mg/kg bw/day,
€

while the developtnggental E was 7 bw/@y, th&hlghes&dose
S@ % o <
@ & @ @© @ @
°\ X & @
CA 5.8.2 @upent&ry studies ‘%’g the active ﬁbs ce

A number of @Mle@;ﬁere @Qducte@to ifvestig 5@ Vdr s asjcts of@he toxicity of the active
substance #d were assegéged m%@ fir t% @w of@’om tole @wever these data are summarized
here fol@berence in gﬁr@yed t er informatiQn is &NQilab]&Nn the Baseline Dossier provided by

Bayer &)pSuence atd in 0 og,rdph@ Ad%@onal t%‘hdle@\ ave been conducted since the first
EU review of 1so>@ole%nd ar@sum&@ze%%}n the @Jlow@m% sections.

© R

@@7 ) 5 c < Q § Q X
Study type O > D
(Reference), S Sifecies . Criﬁ@é’?ﬂ efféets

2—week@@ary and liy®  [Q MIREEN

enzyme induction &\ NS LN . . .
S Rz&@’ @Zflnd@on of specific cytochrome P450 isozymes

(1994 o
158466-01-) . O | ©

N
2-week diet ar§ and lj I%evr @@ § R
Q

' 1 1o \ h&@ﬁuse @“&lnduction of specific cytochrome P450 isozymes

- induction of hepatic UDPGT
- decrease of circulating thyroid hormones
- increased degradation of thyroid hormones
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Study type

(Reference) Species Critical effects ,@o S
2- and 13-week - increased cell proliferation in the liver N @g\
investigative study on cell - increased liver weight S @® &
proliferation in liver Rat - rapid and complete reversibility Q@fects AN B
(. 2001 NOAEL: 50 mg/kg bw/day S & .
M-240441-01-1) LOAEL: 200 mg/kg bw/day % O 2N
Investigative study on V&J & D o | @
plasma tyrosine I Qs @\l N §
concentration after ncreased plasma tyrosine@bserved wheg NT < N

o
tyrosine or NTBC Rat administ

M-258468-01-1) 2

\\ at>10 u@ bw/glay 1%@nju§ctlon v@% 2%
. 2005 dleta Osine @ QR o % @@}

Investigative study on
tyrosine effects on selected
organs Rat

M-275329-01-1) @ <

X
eas las tyrc@ ob@ved in amr@}s r%@mg ’
B&Jr d1eﬁa{y tyrgsine, a%i NT@ alone; incréased | %,

(-, 2006 Q@ wea& @en&g ate@ndh{g} in p@reas yIo ©sA
©

@%ﬁ@@ & o

Investigative study on @ ©® @ o
tyrosine effects on selected D An@ls r + d1e @me showed
@ N
organs Rat '~ reased@’lasm& tyro 1n&jeased ht treatment-
h, 2006 % % %ategcffects@n pan&seas °§lgyr01d@@ye
M-275336-01-1) 9 O § & y\,
Investigative study on @ % @ o v @
maternal tyrosine eff A Dams eceivingsNTBO ry tytesine had increased
on fetal skeletal @ & Ra N g{flasnf@tyro@e f@lses in this grop showed decreased fetal
development N *v| body wel& de sed ox dela .? d ossification, increase in
{ , 2006 @ ©\ S & Q%a os&ﬁca%n p01§on 14% thoracic vertebra
M-263626-01H & P O
Investigati@ in vitro study | Ra® Q sho@ co t1tut1v‘netabohsm of tyrosine to HPLA;
on metabqlism of tyros@% use this metabolic wa@gs 1ndu01ble in mouse and human,
in variéus species , @, %bbit, dess s9 {@rat ahid rabbit! no activity observed in dog; humans

(. 2006 Q\ & do@’ , Qire s@lar 106%1fferent from rats, in response to

M-264099-01-1) hééhan <« 1ng@3[10n of HPRBDase enzyme

©Q ’ (@ @;@ 1ght@@ecr@§ed body weight after isoxaflutole
Immunotoxi%@y stuc@ ©9 \\ admipistration
%91 0 (& @ %fg (@?fect& spleen or thymus weight, no effect on SRBC-
M39050%01-1) .2 |9 @ ific oM
@ A N - 1mn®notox101ty NOAEL: 279 mg/kg bw/day, highest
B LS I @Qiosq&sted
o |
i

&
Supplemen@ stuQ% copthicted With iggxaflutole or a functional analog were aimed at:
e Explori e effact of fsoxafliftdle on hepatic cell proliferation in the female rat,
o te ing the effedd of an HPPDase inhibitor on tyrosine concentrations in the male and

at,

o C_» etermmmg the effect of maternal increased plasma tyrosine concentrations on fetal skeletal

development in the rat,
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e Examining the ability of hepatocytes from various species to metabolize tyrosine in the
absence and presence of an HPPDase inhibitor, and @o S
e Determining the effect of isoxaflutole on immune function in the male rat. N @§
& >
A cell proliferation study (KCA 5.8.2/17, -, 2001) conducted with iso@utole admuﬁstere@%
2 or 13 weeks, with or without a 2-week reversibility period for control %d high dose@nm&@ wa
conducted to determine whether the increased liver @@ht seen after 'dietary a nistréfion of

isoxaflutole was related to increased cell proliferation, sther this cell@mhlfe{@lon@ﬁ @
oh isoxaflutol@ was agminj§tered &
in the diet to female rats at concentrations rangmg 2 to 5004 /kg bw/daé\clearl@sho@ thét,
increased liver weight and increased cell proliferation were hlg‘Qdos hen ena and wer® clear
reversible within a short period of time after sation of ﬁgoxaﬂl@%g ad Mnistation. &Thus@he
increased liver weight observed in the rat g&romc %@nco@mt&}md&@as @ to- g\\érea %cell
proliferation as observed in this mechanistic §idy. @ %o

2@) S an

@Q

The first study conducted on the effects &%P&Base ﬁﬁblto@(Kc

exploratory study to determine the con@ntraftens of @FBC %md 1ne ﬁilch httle

to no effect on plasma tyrosme co trations bu@whm@whe 1ce increase

plasma tyrosine concentrations 1n e rat t®the 1ével at which tatlv yros -lm could be

examined. A dietary concentratior of 2%o ty;%@ usedypith ‘Sith @ with&ut gav?rge dosing of

NTBC at doses of 0 to 40 v@g bs@ﬁay, and plagpia t rineggncentr tlon®were@measured The
ld be_expectec

study showed that a dose of /g b?@ @ to hf@é a @jmmal <@ffect on plasma
tyrosine concentrations W@n adréister 1 unctl Wlth norrfr@lb diet’ 9
g % O SIS

v X
Two 28-day studies were t@ cqnit Gucted @(C

%8 2 1@ I 2006 A 5.5.220, L
2006) in which ratsgyere ad

@Mol 2% e diet, afd eithér distilled water or NTBC
by oral gavage at ug/ bw/ Y Plasia rosme“@ncelons%and orfgan weights were measured,

and histopathol@gy was condﬁcted on seleegced o@ns @ha othesized that the findings
observed in c@m ongta get Qygans @ch rea@ and kidney after administration
pecific toxic effects of the test

of an HPP%?SG infiBitor “Sach @ isox ﬂut ere due o the,
compound, “but to the&mcr @m con rat&l@’resultlng from inhibition of the
HPPD@ inhibitor, tha rthe ore there @Xistedxa thresBiold concentration of tyrosine below
which effects WO@ Sobse ﬁ dings &bserve@n these studies were more frequent in
the group recewn@» Ot%, B nd ?@tary tyrosinédandthus which had a greatly increased plasma
tyrosine concentfd t10 di d@orn zﬁ@opa@es igereased liver weight, and histopathological
findings esp «'» Iy @1 docreas, @Ver and thyrid. Fiiis data supported the hypothesis that certain
findings were relate to @‘ea é plas@ tyro@@ne centratlon and that a threshold for such effects

could be ned. %
@ N

- \ Q
Similarly, a devel@en@oxw@ stuc@&was ~conducted to examine the effects of increased plasma
tyrosine concentration ta “skeleta@dev@ment (KCA 58221, R 2006). In this study,
pregnant femalg,rats were admunistéred al or tyrosine supplernented diets, and either distilled

water or NT by Qgﬁl gadage. 1 rosine oncentrations were measured and specific fetal skeletal
parameters mingg The res howed that neither NTBC alone, nor tyrosine alone, had a
blologlc ig M‘ cantgftect @ plasma tyrosine concentrations, corneal opacities, fetal body weight,
or ossf@atlo 1ﬁc 1 skeletal structures, which co-administration of NTBC and dietary
tyrosQ m maternal plasma tyrosine concentrations and the incidence of corneal

@ws ifpthe da S, @well as decreasing fetal body weight and the ossification of spemﬁc fetal
kefetal Structures. This study supports the hypothesis that the fetal findings observed in the
developmental toxicity study with isoxaflutole are due to increased maternal plasma tyrosine
concentrations, will not occur below a defined threshold, and are rat- and rabbit-specific and thus are
not relevant for human risk assessment.




B . Page 70 of 113
sayer) Bayer CropScience 2013-11-15
R

Document MCA: Section 5 Toxicological and metabolism studies
Isoxaflutole

Finally, in an in vitro study (KCA 5.8.2/22, -, 2006), hepatocyte preparations from rat, se, &
rabbit, dog, and human were incubated with tyrosine in the absence or presence of NTBC, and afte
incubation concentration of tyrosine and hydroxyphenyl lactic acid (HPLA, agyetabolite of@osi e)
were measured. Production of HPLA in the absence of NTBC was noted onli’in the mousg, wh'

the presence of NTBC mouse and human showed a rapid response with a greater extent low
response observed in rabbit or rat. These results demonstrate that t ecies of, 1r@rest dpr r1
assessment can be divided into two groups, based on theif@bility to protluce an altem@} t%ollt
tyrosine when the HPPDase enzyme is inhibited. Furth%ore humags are showﬁvm bexeglre &
like mice, which in vivo show a lower maximum t§gosine concefittation aftersadminisjFatio iof
HPPDase inhibitor and show few if any responses PPDase mé)ltor% in th%@y tgget org@ms (e@
liver, pancreas, thyroid, kidney, fetal skeletal de@’pment) Q @

otox1\ity t&dy be
* 2010,
for 28~days¥ en

The United States Environmental Protect1é Ag@y reg%red@%at
conducted with isoxaflutole during the re- glstr@n pr e (K
Male rats were administered diet contajn %?OX fmtole up @400@ pn | Q

inoculated with sheep red blood cells our a@er prior to ro Po@twe trol Q$ mals
were administered cyclophospharmby %&1 ga@e f@S , ate 1th eep red blood
cells, and sacrificed four days aft@{ noc &tlon\ he é‘&ncem{a 1on IgM was
measured in all animals. In the ]%CIVII@ISOX@:UIOl S dy @ bo@ we‘igh gain were
reduced at 4000 ppm. There @s no ‘&ffect oW IgM-producton at1 at any dietary
concentration of 1s0xaﬂutol% amﬁals administered cy%lop % arr@e by oral ga@ge there was a
slight reduction in body elght @ gain@pleen and@mu cightyvere reduced, and
the IgM response to SRB! gtlon V%s m dly%educ@ Thése re@ S that isoxaflutole is

not immunotoxic under the coaditions)of thi®studgs N - Q

éﬂ S @‘ %\ @ é& &\

& S & O
Report: > ] B 2004,\M 2@&441 o e
Title: ©© ell ohfer futy m@rag@ Daw@ Rats Administered Isoxaflutole (IFT)
@ in the Diet for 2 or 13 W @
Report No D B003410. 7 o) O °@ @ @
DocumgfirNo: | M-240441-0 1@ NN
Guidelines: ° \f)e\g%&tion::\not sp@ﬁgﬁied"\ . N
GLP/GEP: Q\)’) yes @nQ N oy Q
9 & & @& N N

N @ O\@ s> & @
Executive Sﬂmar@ Q\ \
To examixethe potential for 1aﬂu to, c%se hefitlc cell proliferation in the rat, and to determine
the rev ility of any effec@ observed, of 10 female rats were administered isoxaflutole at

varying concentratlﬁ‘/% to provid nsta@}dos&iﬁf 0, 2, 20, 50, 200, and 500 mg/kg bw/day for either
2 oiJ3 weeks. ReVersi plity @wups 8210 mals were fed diets which provided 0 or 500 mg/kg
bw/day for elth@«Q or 13 weeks;, thewtran rred to control diets for a further 2 weeks. For the week

prior to sacge ar%‘ﬁalsgf a@ms‘ce bromodeoxyuridine in the drinking water to assess cell

proliferatio @
& N O
@ S S
Body W@ights d dy t gains were decreased at 200 mg/kg bw/day and above, and food
cons %ﬁpu deergased. Both absolute and relative liver weight were increased from 200

mg/ bwy, an@’m @ groups treated for either 2 or 13 weeks there was an increase in hepatic
lab Im@ex from 200 mg/kg bw/day.
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In the recovery groups, liver weight and labeling index were similar to controls after either 2 or 13
weeks dietary administration of isoxaflutole followed by 2 weeks control diet, indicating that cha; @é
induced by isoxaflutole are rapidly and completely reversible. @

@

Isoxaflutole demonstrated dose- and time-dependent effects on hepatocyte prgisferation sim#ar to ©®
those produced by other non-genotoxic hepatocarcinogens such as phenob%t,) al. Hepatogyte @

proliferative effects were observed only at the highest dose of isoxafluto ere correlat@i to c@ng%@
in liver weight, and were shown to be reversible upon ce@lon of 1s0xgutole exposu@e \\ S @
© O o«

These data strongly support the hypothesis that cell pr 1ferat10n 1s non geno 1c m@ of @?i’on &
for isoxaflutole tumorigenicity, and that this respo A@ s dose- dep@ ent and re‘@ 1bl& @)

r@ &
o 9 @
L& @ \ RN
I. MATEREALS ASD MEPHOD > @6 .
A. MATERIALS: S WP NI & §7»
S $7 e
N AR NS
1. Test Material: Q@Isqﬁﬁi}uto@ﬂ @ %® &Y @ & O
Description: &© cr@ym / tight yeHew cg}@ alli@owg))@ @ )
S LN
Lot/Batch: R gabgs & & O 0 G
Purity: @ . 28% S @ o SEECENN
CAS: N 1@@1229%@’ S &% o O
Stability of test c&)mpou@ @ @& g @ @ %@
SN AN
2. Vehicle and/og@omﬁ@%on%ﬁ@l ©§ g’ \@Q é « \@@
X
3. Test anlma@ ¢ 9 ©© @ © @&
Spec1es \ \ ‘\ é@ @§ 'S
Strai @
Age: & @;@ v\g© lgwegk@at st@t»of d(@ng @
Wéight at dosing: ppro@natel@ZZS ) r@«
ource: O X , NC
Necli @ . O .
ccllmatlon%)erlod% % %\
Diet: § S N i ]%et #5002 (PMI Feeds, Inc., St Louis,
9 & @ @\’ MisSouri @
Waters, @Q @Q . ta@\wate
Hoﬁ@lg Q \\ @wo p@%age@l hardwood bedding in polycarbonate cages

Enyironmental conditiphs —-\-~ |
Te g/raatur@§1 @22®°c°§9
|%lty AN 20989
S % @ $§
N Al%cha Qf leagfto
@5h0t0pe lodx@ @ 12 hours light / 12 hours dark
& %% @ Q
v @
< Q & 9
N
B. STUifY D§01©GN © @
O SIS

&
Q@I 1@@ date§y  2Wovember 1998 — 16 February 1999

@
2. 1mal assignment and treatment

Rats were assigned to treatment groups using a stratified (by body weight) randomization. Groups
of 10 female rats were administered IFT in the diet at varying concentrations which provided
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constant doses of 0, 2, 20, 50, 200, or 500 mg/kg bw/day for either 2 or 13 weeks. In addition,
groups of 10 female rats received IFT at at concentrations which provided doses of either 0 00 @
mg/kg bw/day in the diet for 2 weeks followed by a 14-day recovery period, or for 13\ ek%j
followed by a 15-day recovery period. S

@ @ @®
N
Table 5.8.2-1: Design of a study to examine incidence and revers1b@' of hepatoc@e ) \25@
proliferation in female rats fed diets containing isoxdffutole for 2 o weeks \O\ & @
& Y & &
Isoxaflutole, dose in mg/kg bw/@ Q Q A
0 2 20 R 59 IS 200 500~
2 wks treatment 10 109y 10 ] . @ v p o
2 wks treatment + N o S |« N
2 wks reverse 10 S) @A @§§ Y @Q < :ﬁ’o
13 wks treatment 10 10 @] @0 § 10 o 1© &7 1¢;
TS O
13 wks treatment + 10 N @} &6 xﬁ o éw N §
2 wks reverse 4 @\ % O . & Q Q

o o o,
All animals were administer romo@éo %dl e 1n th inkjfg watep at a_concentsation of 40

ug/100ml for the last 7 or 8 @13 S pr?@r to lﬁC@ @® . @© > D

é
@
e
7

3. Test substance formiﬂatl J and &lysQ @ &
Diets containing IFT @gere pl@)are%@l a§@ék1}{x basis, with ¢ ?@ent@ons &fl@mg each week to
Q°

provide constant (i:ﬂé%s oi§T. S 6@ \@ 5. \@@
4. Statistics -~ v S S S} S

NI

For all quantitative @a m& an@an ard de\?@%on e calculate@at each time point. Group
means werglestedYor staﬁstlc mgm%nce Q§ng tlf@one y VA followed by Dunnett’s
test. Bec@se thesLabeling Index data’wag wot natmallyistributed, it was transformed by the
arcsineof the @mre %ot before t stmg& ao @vay ANOWVA followed by the Dunnett’s test.
The -Runnett’s te Mlg@ for tal %@ber\o@? nuclei evaluated. For clinical
ob@ﬁ@a‘uons dz}t ere luate F@sher S act Test.

\
& w3
N \ & O
C. METHODS @ @ §@ & S o S
@ ©© S L9 \@ Qo @

) ~
1. Clinical examina ©n ©\ Q @g@ @©
Eac‘@meﬂ was Qgerve iy ice@ﬂy & weekdays and once daily on weekends and holidays for
lity or moribundity. PrQ to d(@ g o@ﬁe first day of the study and weekly thereafter, each
sc

animal was al mopy frofit an@xammed thoroughly.

S - @@ & O

2. Body wéight & Q@

Body weights @ re@ed W@ekly@g ring acclimation and treatment, and at necropsy.

R
3. Faod intike S & °

FQ@ consumption in %@ns per rat per day was measured for one day each week. Individual
imal ¢god c mption was determined by dividing the total amount of feed consumed for each
ge @the number-&Y rats per cage.

&

4. Clinical Chemistry
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At terminal sacrifice, blood was drawn from the caudal vena cava, and the serum was analyzed for

serum alanine aminotransferase, lactate dehydrogenase, and sorbitol dehydrogenase. @ S
D Q§
5. Necropsy and Histopathology O

At necropsy, the liver and right kidney were excised, and the liver was weighed. Secﬁ@@ns 0
left, right median, and anterior lobes of the liver, approximately 5 mm in thickness, agwell gs.a 5-
mm section of the duodenum, were fixed in 10% neutral buffered %mhn Th@ neyaéaiid t &
remaining liver from each animal were minced, ﬂ@l frozen in %gquld mtro%g, an&%tore”t @
approximately -70°C for possible future analysis. Q

& @ @ Q&©
Sections of liver and duodenum were cut and py aton slides; (@ section w&@tal d for teadition@?
microscopic examination, while the other w@ed for BrdI\J imm %%hlst@lem@ry @@}

. o @ :
6. Hepatocyte proliferation & @@ %Q Q% \ ~
Sections of liver and duodenum were %tame “Yda iné& che@stry fo Br@ @rat@ﬂ,

with the duodenal sections servingsas’an ig mzﬁl\ven% tlon r th ehvery of he
S
animal and as a positive control fo@mmu@hlsto mi tan@g in eay N, S

B
A minimum of 2000 hepatoce {ar n@el peg%mma@ we @un w1tl®aucl ount@@ as either
labeled or unlabeled. The nufber unlal@ledh toﬁucl@per ountg in the first
five microscopic fields. @he mean n@nbe OFf un §hepa@ytl @ucl@i in these five

microscopic fields was t1p11&1 bysghe total num‘t%r of & fields to calculate the total
number of unlabeled hepatodellularSuclejsevaludtid. The hn fad dexgps a percent, was
calculated by diVidi%@the total mégmber §lab%ed nu@e\l by=the to’ﬁﬁ“nu@@r of hepatocellular
nuclei counted, and multipired b%l 00.

< @\ A N AN & %,
A. OBSERVE%@IO@ O O K@JO & & @§ @
. 9 %@ % b\ v @ é’}
> 5 & N
1 § rtalit @© § ° ©© O
. ortality N ° s @@ Q\

~
There were n@oﬂaliﬁes @%g the, study&’ & S
9

@ (O .
2. Clinfl sigl@ P QoD
Thergsyere no treagment-re ed @“\ﬁical s@ns @n the stud
@ sy @ during the study.
@

N AN
@
], BodyWeié%t @@ @\@ Q §

At 500 mi@g b&%ﬁd v@‘lt g s were statistically significantly reduced after either 2 or

13 weelgrof t while” at mg/kg bw/day, body weight gains were statistically
significantly ly after 13wy eks of treatment. Mean body weights were also decreased at
thes ses@@atw@o condvols. Durmg the respective recovery periods, body weight gains were
eq& 1&l'to @reat%than se in control animals.

& & ES
&
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Table 5.8.2-2: Body weight and body weight gain in female rats fed diets containing isoxaflutole

for 2 or 13 weeks @ ff\©
Isoxaflutole, dose in mg/kg bw/day IS %
Phase Parameter 0 2 20 50 (\@} 200 @VJSO%
Initial BW, g 2348 | 2328 | 2325 2322 | 230.6 Y 2350
2wks IFT | Terminal BW, g | 253.1 | 2587 | 2529 | 2486 | 2478 | <2426 .
BW gain, g 18.3 25.9® 204 [ =.16.4 16,6 - %.ggg
Initial BW, g 236.2 Y 9 &y 22 @
PWO T Meminal BW. g | 2672 | ] T O 98
" | BWgain, g 31.0 @ A qQ R | D145
Initial BW, g 2343 [5234.1 | 2335 192304y | 2895 | 2274
13 wks IFT | Terminal BW, g | 304.4 UV 3059 [ 31477 3029 [N\271.9¥7 2319*
BW gain, g 70k | B8 N 81A | @05 QY424 | H4.8%
13 wks IFT | Initial BW, g 2333 |7 o] @ Y O] « K266
+ Terminal BW, g 2%.90 (o O X N ) 7 2680*
2 wks rev. BW gain, g &%5 6N S O <10 & 9.3

Statistically s1gthant &K p éﬁ) Oi@* p<0 <001; éﬂe* p ,0(@ @)@

N
Q @ @ 6 § @ @ Q o %
4. Food Consumption @ =, Gog @j@ @ @ Y«
Overall food consumptleﬁvas S‘[\tlstl y and blolog{%all&mﬁ@ntl ecreaséd at 200 and 500
mg/kg bw/day. Althgugh t 1so @decred®e at 50 mg@ bwiday, isthe absence of an
effect on body weight, this %ecreas@s co@dere&m be@@t blol%glcaﬁlé%\rel@i

NS S
Table 5.8.2—3@0d Welgh@nd b@’y WGI%’[ g@n fefBale rats fed @ets containing isoxaflutole
& &L
for 2 or 13 . @ N
S @@ @ o “@’ Igmaﬂu@,le, d(@ in mg7kg bw/day

~ Y% A 27 5200 |« 950 200 500

2 wks tréatment I 71 & 1956 T 16.0 15.1 14.3
AN

2 wKs treatment +g,” O 65 & O \@ 14.9
2 wks reverse .y« A e} S
13 wks treatment A 165 O 17l 15.7* 14.7* 14.7*
13 wks treatnfent @ SPREIEN SRS ¥
2 wks rey&ke m® @© & lo .9 v 14.5

Statisﬁvaflly@iﬁ%@ at L Pp <£05; ** p<0.01; *** p<0.001
=) % S @ %
@7 N Q @ @\
B. NECROPSY AND O@AN WEIGHD' &
}ermmal body Welg@f Wa@maf cted @[reatment after either two weeks dietary administration
of IFT, ord dfer t Q weelg of IR plusQweeks reversibility. At 200 mg/kg bw/day, terminal body
welght s sign decf’%ased@fter 13 weeks, while at 500 mg/kg bw/day, terminal body

Welg §mﬁc® y déereasedQelative to control both after 13 weeks treatment, and after 13
rea t pl eeks reversibility.

@sol and@atl§v\hver weights were increased from 200 mg/kg bw/day in the animals

dmiéﬁered IFT in“the diet for either 2 or 13 weeks. In animals fed IFT for two weeks followed
by@wo-week recovery period, liver weight was similar to control. In animals fed IFT for 13
weeks followed by a two-week recovery period, relative liver weight was still slightly increased
relative to control, however absolute liver weight did not differ from control in this group.
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C.

Table 5.8.2-4: Terminal body weight and liver weight in female rats fed diets containing

isoxaflutole for 2 or 13 weeks @o &©
Isoxaflutole, dose in mg/kg bw/day %

Phase Parameter 0 2 20 50/@} 200 @\V))S()Qw\
Terminal BW, g 2531 | 2587 | 2529 | 2486 | 24727 2426
Absolute liver wt, % &

Wi IFT | & 105 | 103 | 103 06 102g§ o DL .
Relative liver wt, 4 @ % @
" 4.1 04@ 41f 42 549 9 @i\*ﬂ@ <
Terminal BW, g 2672 | @ N of R | Q9.8

. w o & N

2 wks IFT + | Absolute liverwt, 15 ¢ @E’% « @F R S o 10%

2 wks rev. ielative liver wt 2 }@j R %@ SN ‘g@
" 48 | @ NGNS 42
Terminal BW, g 3044 D 3059 | 3947 | 3029 | 391.9%Y 27pp*
Absolute liver wt, & 7.0 5.7 S» © .9 " "

13 wksIFT | & @ 1hd | 25, 4 124> 9@12.8@ 14 ©§6
Relative liver wtQ® RN > > * G €
o S «%70 43 @\@9(@ 42 | 3257 65
Terminal BW,g .229¢% | & D <« [ o 268.9*

13 wks IFT | Absolute 1§er wiy 1.3 (NN @% @ © o 12.1

+ g S e oY e S L9

2 wks rev. Relaotl@ liver'Wt, (@\7} 3 VY & N Q Q& L 45
% N & 4o ol (I~ &) '

S@t»lstlce@y s1%ﬁjcan@at §< 0. @ ok p@ 0. O&***QN 0.001
@

There Werj§d1 @mes F@tweerwl\treatment g@@ps me @mts Q}Q@llamne aminotransferase or
sorbitol drogepase. Lacta@d ge ‘§e not §ure&s some of the serum samples
had a redd#sh cglor sugg stlon at h oly curr and @ was likely that this would have
resultedin spurious readlng\ﬁ %

S RS o
AS @ .S o @Q % @

HEPATOCYT OI_@ER@@@N & sx,
The mean hépatic labelin de s st*&t;stw %é@cantly increased from 200 mg/kg bw/day
after eitheg? or }@ eekyof di€tary a@nms FT. After 2 weeks treatment and 2 weeks
reversibifity, th&e wa @no ﬁ%re in l%hng@dex between 500 mg/kg bw/day animals and
contro%y After 13 eks@eatm%ﬁ and! welts reversibility, the hepatic labeling index was

y decreaséd co red t con@s mgst likely a compensatory response consistent with
the return towa@orm% Wel% of t@bhver}@these animals.

N
Table 5.8. ii Me@g la @i)ng 1@@(, 1&@, in livers from female rats fed diets containing

isoxaflutel@for i\ar 13 ekg@
@ N Q @@ Isoxaflutole, dose in mg/kg bw/day
Phases & | S0 2 20 50 200 500
2 wky treatiyrent 171 1.80 1.61 2.74 4.98* 5.96*
\)

2wks tigplmen@r? " o 0.71

ks €gverse
13 wks treatment 0.90 1.24 1.00 0.80 2.04* 2.10%
13%ks treatment + 1.68 0.18*
2 wks reverse

Statistically significant at : * p <0.05; ** p <0.01; ***p <0.001




B . Page 76 of 113
sayer) Bayer CropScience 2013-11-15
R

Document MCA: Section 5 Toxicological and metabolism studies
Isoxaflutole

& S
I1I. CONCLUSION . @@

The results of this study show that isoxaflutole in the diet to provide d0§§0f 200 and €00

bw/day produced a rapid and sustained increase in hepatocyte proliferation in t abs@s of

elevated serum enzymes that would have indicated gross hepatoit\%mty The @mrea@

proliferation was accompanied by statistically signifiéant 1ncreasg~1n absolute @\ regﬁve 1@@r @
V

weights. @ @

The IFT-induced increases in hepatic labe 1ndex an@ 11 we% in the ab@@nce @%
hepatotoxicity strongly suggest that [FT ind liver tumars thro gem@mod@@mmll@&to
that of non-genotoxic hepatocarcinogens such as pheg@b ital. A@Jsho in %&her studies
previously assessed in the initial EU r@i ,@[ i@ phenobar —11 1cros%ma enzyme
inducer and, similar to phenobarbital, IFT du:kﬁncr d ll%r w @cell@ﬁr
hypertrophy. Like phenobarbital, tg% se-
dependent, and are reversible. @}

~
o e §
The results of this study which&@ow a%ck e{%ll ?fe t@n ts at30 m, bw)%y allows

a linkage to be drawn to theQesults of t chro@ dy 1®Wh1@ here: yvas IQ increase in
hepatic tumors at this dose Thes¢"findffigs i ate a @se ofS80x @tolwhlch does not
cause cell proliferation qi% not r%sults@hepatlc tumors. @
N 2 -
o O N U N 9
N 2) § &S @“ R ®,

ffects of b th hol
e\egso o‘yoc%a a thresho

S N &
S & & & o &\
A @ \Q% o \@ % \@
SIS
5 & & & .~ S
ORI AN S RN
@ 9O g © o .0 %
S
S\ L 4+ 9 @
@’ o & @ &S
°\ Q @ N
Q N S0
N N S & &
S @ &@\ O
@%
N %%gf § N
&§ Q Q S ©@
AN
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Report: I B 2005 M-258468-01
Title: Effect on blood tyrosine levels in the rat - Following administration of NT@ by S
oral gavage and diet supplemented with 2 percent w/w L-tyrosine
Report No: SA05186 > a2 A
Document No: M-258468-01-1 o> NS
Guidelines: not specified; N @\
Deviations: not specified ~ = SR @
GLP/GEP: yes 9 o A oy  d
S A S
N R N
@ & O o &
Executive Summary % ) © &
It was hypothesized following the developmen@ several hemlmdesﬁ?armggn %@’Das@@mhl g
mode of action that a number of effects (org% welggwandé@[opag%lo@ livew ki , paucteas,

thyroid; histopathology in eye; fetal skelet@ devélopmeiit) w@ ‘%\P?’lma étoxc effec of the
compounds, but were secondary to the 1nc%ased @Sma tyrosinéxonce atl%s obsegyed 1@’1
R
‘”\9
Previous experiments had shown that @ta Q@}mlm@xatloﬁ&of tyl@%ne &t\eonc greagter than
approximately 2-3% reduced dleta§p al 111ty@nd @ @a ad stra of sufficient
tyrosine to increase plasma tyro markedly Were unfeasib ary nceptration of 2% was

thus selected as a concentrationX hl@ in igplf Quld ec T pl@sma tyrosine
concentrations, but which v@ colﬁbmed With (§ Hf@ase &hlblt es%@t in increased

plasma tyrosine concentratlags
s §o @ N

The archetype HPPDasé\mhl itor NT@? W§Ch0 & bas@ﬂon 1f§9p0t@® an@free availability. A
study was designed tofind a @ centiation 6D NTR n\\ th :%nstercd@one would have little

or no effect on pla tyro ne cent@tlon § ned@wth 2% dietary tyrosine
would increase pl t\@smq c@ce ﬁ@lons a ex%@éted &hresho@ for biological effects.

©)
Gavage dosi f N@ was theré @ucte&at 0% )§ and&40 ug/kg bw/day for 19 days.

For the first T4 dagy of the stu , all anima sAvere @d sta@lar &ntrol diets. On study days 15
through 1@ all animalg in tlflN studisyweréoted d@s cantainify 2% tyrosine. Plasma tyrosine

conce@ons were ureddn study da@ @ore @nsfer to the tyrosine-supplemented
diets, and study dayxg , aft"&g ceding dle@lth &gceskyromr@

ST @ O
On study day 1% pl 1ne @s inésease from@ ug/kg bw/day, with a greater increase

observed at 46 ug/kg bw y.. On st@? da® 19, @ dose-related increase in plasma tyrosine
concentratioiis' was g’éser@@ frm&&%O u@g b“@?a @

Based (@wse data 1@ ug/l@%w/dz@ NT& v%chosen for future mechanistic studies with NTBC

and tyrosine. .
@ S
@ @ Q
@% RIS
A @IATE@IALS AND METHODS
N
A MATE&§L§9 S & Q
<& @ ©
~ <
]{*ﬂ“es Mt ter@ % 2-(2-nitro-4-trifluoromethyl-benzoyl)-1,3-cyclohexanedione
o TS (NTBC)
@crlption: light beige powder
ot/Batch: MKH13222-3-2
Purity: 99.7%

CAS: 104206-65-7
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Stability of test compound: @\ @
. . @ &)
Test Material: L-tyrosine @JQ & S
Description: white powder N
Lot/Batch: 111K0888 2 S DY 2
Purity: > 99% @ & O S e
CAS: 60-18-4 g & & L o
Stability of test compound: AN S Y Q § Ny
%@ & @ S @
2. Vehicle and/or positive control: @nnerahze@mer (@ncle r N@C) %) @@}
3T . . @ % w\? O °\% R
. Test animals: % & > @Q
Species: ale r @ Q@ o ©§ % & °
Strain: e&wg @ § . @j §@
Age: " 9 weeks at glart of& atment N, S
Weight at dosing: Q 552} v 2\9@ < O
Source: >
rance;, @) QRN
Acclimation period: @ %:day@’ @ @ & @ @©
Diet: % ~ AG4C-10 I@(Scﬁmﬁimm@Foog@and Er@neermg, Augy,
ST s &g
Water: N Cap @er T S AN <
Housing: N @ & md®1dua©§6us;§@m s&@gpen%id stani@,} steel wire-mesh
N S 5 N
Env1r0nn§{tal Qndntu@? N o ©© @ @
p Qure@ %0 %&c SO o ©
umidity: 40 RS
©Alr angg§© aﬁromﬁ@tely@@alr @angeer hour
\@ Photopgriod: %@ @2 hotiss light©12 h@lrs da@k
<
S O S
ORI @&,\ S
B. STUDY DESISN &\ R, w &
@ R & < o S &
i O 8B Tuly 2005 o
1.In hg;@ates 8:36 JuOOSQ S @@
2. A@nal assig nt and treat@ent@
n automatic r: tion %@Ced@ K@ed to select animals for the study from the middle of

sthe weight raﬁ%‘e 0 %e availableQnimals; ensuring a similar body weight distribution among
groups for gach sex. C%l‘ he dgy before treatment began, animals were assigned permanent

identification nu%bers 1n%%ups.
Flve ups ere ablisﬁ%d. The control animals were gavaged on study day 1 through
lusivg’ with dem ahzed water, while four treatment groups received NTBC by oral

@20, ag 40 ug/’kg bw/day. On study days 15 through 19, all groups including

Q@ntro@@vere @nsf@d to diets supplemented with 2% L-tyrosine.

&
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Table 5.8.2-6: Design of a study intended to find the optimal concentration of NTBC for further

mechanistic studies in rats
& &
A) @
Group N Gavage, day 1-18 Diet, day 1-14 O] Diet, day 319 &,
1 3 Vehicle o3 <
2 3 NTBC, 5 ug/kg bw/day S < °
3 3 NTBC, 10 ug/kg bw/day ~A Standard  *v 2% <tg(r e%mt
4 3 NTBC, 20 ug/kg bw/day ¢ @ g}” @ @ @
5 3 NTBC, 40 ug/kg bw/day |, @Q @ %Q éz\\” &3&
Q
%@ Q& &' §© & < &@
3. Test substance formulations and analys@é@ ~ @ \ K @

Dosing formulations of NTBC were pr&ared 59 ‘sus @dm "WNT B&f@l @neraﬁzed v%lﬁt@er to

produce the required dosing concentra Wher jriot 1@ se, @e so@tlonsgwere %ored at

approximately 5°C. Three fomulatloﬁwege@ep&@ at edch d(&% eveles @
O =

L-Tyrosine was ground to a fine @d@&%fer&@n %%corpxﬁ@ted m}o thegghiet n@(lng to
provide the required dletary co trgkion en ed wa@) stored at
room temperature. @ ®\ @b @@

@ S
4. Statistics @ & v @@ & Q @ Q%

. . ©)
For body weight gain, “the P@%rtlett @ Wag perf%:med tQ com}g?e th®) homogeneity of group
variances. If the Bar@@tt tesBwas u\-"’ cant, means wer ~Gom d us@ ANOVA. If the
ANOVA was not mgﬁlﬁc , the group p¥¢ans @r §1dered 0 behom eous and no further
analysis was per, e ANO VA significangymeans of the Cxposed groups were
compared to t ean 0 th roup@sm -sided Dunnett test. If the Bartlett test
was signiﬁca grm@ ea&s ereggm%ed usifig thex —paﬁ!@me‘%?meskal -Wallis test. If the
Kruskal- s teshwas ndt significanf)the ZRUp means wetd congidered to be homogenous and

no furthnal wa®perfoined.« If thg Krus (,.5\% test, was significant, means of the

exposed groups regi\f)”ma to the medns of t ontro
p &jg p p@d % dus hgo i

gro n, using the two-sided Dunn test.

%
Fo@dy Welghnd a@rage @msun§ ion ?§§ da}@ the Bartlett test was performed to
compare the ge ?Ey of oup @ 1ang§§ Ifghe Balﬂ}tt test was not significant, means were
compared using A the@N OV &rwas fiot m%;ﬁcant the group means were considered
to be homog%)leo urthébanalysis wagperfofined. If the ANOVA was 51gn1ﬁcant means
of the @sed p @Vereo compart t@ meaH of the control group using the two-sided
Dunnett B§ett t@ A% ifitant, data were transformed using the log
trans ation. the g tmpsformed data was not significant, means were

compared using Q OVAdN log tra ata. If the ANOVA on log transformed data was
nQt mgmﬁcant@%e gradp means wef® considered to be homogeneous and no further analysis was
“performed. If the VAé}n log@ansfﬁed data was signiﬁcant means of the exposed groups
were compgyed to the sean the @mtrol group using the two-sided Dunnett test on log
transfo datﬁ“lf t artlg test significant even after log transformation, group means

were cémpar sin € non-paragy Jatric Kruskal-Wallis test. If the Kruskal-Wallis test was not
signi@an gr@@p meahs were considered to be homogenous and no further analysis was
pe@med@ al-Wallis test was significant, means of the exposed groups were

5% par t eabn§\®f the control group using the two-sided Dunn test.

€ 9
f @gr more group variance(s) equal 0, means were compared using non-parametric procedures.
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C. METHODS .
& O
1. Clinical examination N §
Animals were checked for moribundity and mortality twice daily on wee @ys and onc@%ﬂy
weekends and holidays. The nature, onset, severity, reversibility, and guration of ahy clifieal
signs were recorded. Detailed physical examinations were conducted %1 all animals @ stu%\days@

1,8, 15, and 19.

\ "\

R & &S & o
2. Body weight Q o & & 9
Body weight was measured on the first day o%st substancg@dministrati@ﬂ and €hen O@Qtu(%%
days 4,8, 12, 15, and 19. % R o . ©
eod N L@ R O 2 9

3. Food intake @ \ @’ 6 " > @

@
The weight of food supplied and of that é\\mam@g at th ®od c@ tlon p 1od Was
recorded on days 1, 5, 8, 12, and 15, a% mea@ally@ d cc@umpt n W@ cala@ @7

NS D @ %
4. Blood sampling @} BN o Q} & §
On study days 15 and 19, bloo keﬂ@om 1ng @nal all groups by
removing the extreme tip of thg fail o@ach mt usm%va sam S W&%’)collected
on 7% perchloric acid for HPIC de@rmma@on 0 asm I‘OS&I@ cm&@ntrat@@s
@ ‘”\g &
5. Necropsy «:§ Q& S

On study day 19, all (%va@ anu@s fr@l all g%ups were @nﬁce@f@by ifthalation of carbon

dioxide. All animats werenecrop§ied, intuding the mlnaﬁ@n 0 e e:@hal surfaces and all

major organs, tissyes, an dy @wme@ Ma scopt @ab aljties W@r@corded The weight

of the pancre @ thy@’ld red %gynd t1ss les wgﬁe fixed in 10% neutral
forg

buffered form 0s51bl@chlst®10al exam@ @

8 @ @

&’ 5
< @J@ «:@ %© R&%ULTS@ND&SCL@S ONE
o %o @
A. OB@VATION 9 § & S & 6
§®> S &0
Mortalit{? @ @ @,&9 o\% o ©©
@) g
There w@n ah‘b@ dur&%th§@dy.b
L &
> & > @ﬁ? @ .
2. inical signs, Q o ©
Fxom 10 ug/kgo\g&/?%%!TB®fone mo@anlmals in each group were noted with white areas on
“the eye (bllateral) 0 dy@y 10. “Pherédvere no clinical findings at 5 ug/kg bw/day of NTBC.
$ Q" @
3. B&é DWeig}t ® %, @

Tre ent—@ted e@ects@ body weight or body weight gain were limited to a body weight loss
of: zﬁkjy petiod at 40 ug/kg bw/day of NTBC, and statistically significantly decreased
t

oV
y wéight ud %&y 19 in this group.
S e

gh the final body weight and body weight gain at 10 ug/kg bw/day of NTBC are lower than
conftrol, the absence of a dose-related effect at 20 ug/kg bw/day suggests that this observation is
not treatment-related.

7
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Table 5.8.2-7: Body weight and body weight change after administration of NTBC and dletary

tyrosine @ /(\6

NTBC, dose in ug/kg bw/day IS ?
Control 5 10 AL

Body weight, g, day 1 247 247 252 286 250 ©

Body weight, g, day 19 268 270 260 265 S 24»5@* ¢

Body weight gain, g 21 23 8 % 0 21 S

Statistically significant at : * p <0. 0@ **p<O. Ogt **p<0. 8@@ § t0\9@ &@
O

& @ & T s

4. Food Consumption @f @ & &

S) @
At 40 ug/kg bw/day, food consumption W decreased@y 22% com@ared conl%r@@?s béfeen
study days 15 and 19, when 2% L- tyrosgg Wa@@dde% thex et. (.ﬁhere Was no "Sffect oif food

consumption at up to 20 ug/kg bw/day S % &
& \ \\ @Q % @@ N ) @j @
~ v
B. PLASMA TYROSINE CONCEI\@AT@\I w\g "\ @ é\a > & O
On study day 15, prior to add{[@m 0@% tﬁosme%ﬁt@ th é@t @ma edrice ionig@t 5 ug/kg
bw/day NTBC were similar 4Q tho a@yred inythe @rol @oup,éﬁﬂlle sma-tyrosine was
d from 10 ug/kg b C.
increased from 10 ug/kg é@iayN@ v @ &@ Q @ (&

On study day 19, after the anjtnals (§ﬁe fe@lets c@italmr% 2 @ros; g@fron@tudy day 15 to 19
while also treated d%@wﬂh TB gavage on ndy days 15\%0@ 8, plasma tyrosine
concentrations were incredsed iggll grayps rgﬂdmg@ontn&s The ncre@; was dose-related in

the groups administered B%a @ § %\ Q) é% &
& & 2 &
\ N ?
Table 5. @Qg P&ma @frosn%concezﬁa‘u%&m nmo ml§ter adﬁ%mlstratlon of NTBC and
dietary t s1ng@, %, IS
L9 ) S NTﬁ@, d(@ in uﬁg bw/day
S o9 Eontrol 5.5 [ 19 20 40
Study day 15 ° N A48 A 533 405.7 142.4 921.9
Study day 19@@ 1138 ° %@\2.0 ® w1680.6 2136.9 2307.3
&S &S
C. GROSS TQTH& O N & @
er@ to slight %0 tled@?dne@%ﬂa r%i) was observed in one animal each at 5 and 20 ug/kg
bw/Aay, and in twQ an maR at \40 ug/&w/@NTBC
S S
N (g @\ R Q)
S @ S
5 =) g SR
@ N 911 CONCLUSION
% Q & €W
@ SN
Th%@ res sh ha@l gavage administration of NTBC, together with administration of diet
&Qn ainj @ sirtéy provoked tyrosinemia in a dose-related manner and was associated with
el n@ence of white area on the eyes.

Q mg@se in
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Report: - I 2006:M-275329-01
Title: Effects of diets enriched with Tyrosine on elected organs in rats RS
Report No: SA 05207 N N
Document No: M-275329-01-1 S @2 A
Guidelines: not specified N NS
GLP/GEP: yes R
\9) 7
%\ﬁ O\U Q '24\9
) \e @ O @ @

Executive Summary @ v

To determine the effects of elevated plasma tyrosin
female rat, animals were administered diets supplemented with 2% tyrgsine, Lk BC Q oral
10 ug/kg bw/day, or both diet containing 2% t

&
ncentratio On selected (@ans the n& arg?

ine and NRBC by@ral ga

g
days. Plasma tyrosine concentrations were Qeasurq%worg@@lelggﬁ W@{? det e&\ned\ s@ged

organs were examined by histopathology.

White areas in the eye were noted in
investigation, these were shown to b
tyrosine; corneal opacities were

Histopathological examination re¥galed @mea"l\keratﬁ“}s
increased in this group, with no e%cts opservéd in
findings were observed in the@crea&md th@fmd@g

R

Plasma tyrosine concentra@fns w@ on
the study. While plasmatyrosine was ot in
égroﬁ@ recefing be n@ A NTBC a

was increased as expez&ed in

@éwﬂ}{e cdzneal épamh@cha@%ter@of

@eas@d afte@’ overni ght @m@f@he

@%

& Q@ Y
BC @Tyroﬁ;e gr@% At ophthgﬁo ical
asma
+ yrosine group.

%§be af@1 ed greas. ~biverqweight was
other grogps. Athist 01 ,tre‘?mnent—related

@ @

agimals at the end of

ietary tyrosine, and
, it was unexpectedly

S oNhe

m ma NT

ase -\ the@ﬁ)up fecei

.\0 ietar tyrQs

increased in the gr recei® ng NEBC at bw/ thls i not agree with results
seen elsewhere, t ffe on Qr@ §f‘ght and holpty were seen@s supportive for the overall
hypothesis of ef@ d to& 0s1ne but&Nas &%mded@ reggﬁ the %@dy (see below).
$ o O & & & e
TS e s <
9 O @ v
& O KRTE IALSAND METHEDS
A @ @ % & N
A. MATERIALS §§3 <SS SO S =
TS Fa e
1. Testl\@é@teri@ <) © 2-@mtrc@1 trlﬂ@romethyl benzoyl)-1,3-cyclohexanedione

ription:
t/Batch: . 2

B S
@1ge Fhder
13 -2 or MKH1322-4-1

N
Purity: O N @7%@{ 9.9%
O CAS: @@ N Q04206-65-7
Stabili@eof test compound:%y Q&
tyrosine

@@blllty of test compound:

2. Vehicle and/or positive control:

hite powder
078H06822 or 123K0376
>99%
60-18-4

demineralized water (NTBC)
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3. Test animals: @o
Species: rat N @@
Strain: Wistar S @
Age: 6-7 weeks N & ©®
Weight at dosing: 172-199g (males); 150-175g (female@j Q @
Source: F& € @ &) \;45@
Acclimation period: 5 days \\ @Q
Diet: A04C-10P1 (Screntific An1 Food and @me g, A\ugy,
France) @& § c&
Water: tap water <\ Q ©) &@
Housing: individ@lousmg mQ%lspenc@%> stam@ss &@% wirgsmesh@
cages &' @6@’ %@’ \ g§
Environmental conditions — Q @ A @j& 3 @Q AN
Temperature: 2024°C oY @Q Q @ é @7 &’
Humidity: 4Q9 0%6~ S @ N §@
Air changes: pr%\latel@}lo 18air cl@ges igesr hou@
Photoperiod: 12 1S h@}t 12@urs éggrk < S)
P S @” &
& S S @@ NES
| @ @ 6 S O 9 L
o & TS S U
B. STUDYDESIGN & ™S« S @ ¢ o
N O N o SN L9 %
e O N N Q
1. In life dates: 22 Au%st 20052- 20 §ptm@&er 20@;@5“ o @@
v S 9 O ¥ . % <,
2. Animal assi ent afid tr@tmel@ § %\ © & &\

The day befofe the Sest §u@t &dmmmtra@ ' ls werg, weighed.  An automatic
randomizati &&\@ure was 1& to s&%ct fimals £Or the @de@n the middle of the weight

il ORS
range, to@m@) mi @body 1gk§&@’strlbgglon a@png IR @
Grou&s@»’bf 10 maleg}nd IQ%er@rats @ere fe@?dle@wnh@’r without 2% tyrosine, and were
|

d at a dos&%olur@ of 1 /kg bw v@ elglzé? de@erahzed water or 10 ug/kg bw/day
NT C, for 28 d’a%s N % S N %
@ & Q7 o ;@, (&
2> S &

Table 5.8-9: @%lgn@}a study 1nt@ed t@sam@Q the effects of NTBC, tyrosine, or co-
admlnls%@tlon & NT%@E + T\z}osm@n rat% @

@
Gré)ﬁp ° ’Zi)let% . \\Gag&te Males Females
Gontrol N[ Netpal @ @] Water 10 10
“FYR 2% tyroyine X | Whter 10 10
NTBC @° Norpfal @ 10 ug/kg bw/day NTBC 10 10
NTBC +AYR_ <\[ 2%$yrosing . |10 ug/kg bw/day NTBC 10 10
S & O S Q7

o ¢ ©
3.@t subs tanc%fortlons

sing @ (V?.\ ons were prepared by suspending NTBC in demineralized water to produce the
qulé@ dosing con@tratlons When not in use, the solutions were stored at approximately 5°C.

L osme was ground to a fine powder before being incorporated into the diet by dry mixing to
provide the required dietary concentration. When not in use the formulated diet was stored at
room temperature.
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4. Statistics @ >
For terminal body weight, body weight gain, and absolute and relative organ weight, the-Ba let§§

test was performed to compare the homogeneity of group variances. If the, Bartlett te SWas not
significant, means were compared using ANOVA. If the ANOVA was @ significant{the
means were considered to be homogeneous and no further analysis wa

s performed. § the
ANOVA was significant, means of the exposed groups were compa@to the mearf@f thecy ntr&f@

group using the two-sided Dunnett test. If the Baridtt test wgniﬁcant, m}p dans @Q\
{8y

compared using the non-parametric Kruskal-Walli§ test. If

performed. If the Kruskal-Wallis test Was% nificant, m@ans of the@@poid grodps wi@
compared to the means of the control group @lg the two%ded Daith testQ \@ %) @@
. N @ S

For body weight and average food co@mpt@%ﬁ per\%ay, &i% Bastlett &fbwas})erf rrt}\fed to
compare the homogeneity of group vagiances N th@aﬂl est was not st nif@n‘c, é@w
compared using ANOVA. If the Al&éVA%gas notsignificant, grogp means weréLonsideted
to be homogeneous and no further @%alys@was @formg S If ge ANQVA \@' sig@carﬁns
of the exposed groups were co@)ar%ﬁo t eag\%:@f thmontr@j*’gtgusi he two-sided

Dunnett test. If the BartletOtestawas °si nificant, datd w tranStor usifi@ the log
transformation. If the Bartl&¥ test on | trangformed\data @as si antgJieans were
compared using ANOVA @p log teansfofigied . It A%)VA@ log $ansformed data was
not significant, the gro %eans\/ere@nsidered to Be honiég neoys and no furfber analysis was
performed. If the ANOVA oog tr: for@d dat@was si%nif Ant, medrs ofthe exposed groups
were compared to -th€ mearr of ¢he “§01 group @iang the two@de@unnett test on log
transformed data.%lf the let%est sigpificant @ven after logv\?far}}s ation, group means
were compared ¥Sing tk@nor@aram ric Kr@skal-Wallis tést. Ifthe kal-Wallis test was not
significant, theQgroup meangywvereSonsidered %ﬁ)e h@mnogenous and no further analysis was
performed. the Wruskal-Wallis te%’?was&g nificddt, @ns he exposed groups were
compare e ns of the cautrol the two-sied Duhn test.
e Sbe s el g s g S

Tl

If one épmore g@u&%ia@s) @1 0, @ans Were C@lpare@sing non-parametric procedures.
N < D
'S o\@@» \QQ o \@Q RN
C. METHODS SR KD
SR & o

A
9 & SN &
1. Clinic@exa @xQ tio N . © ©\ § @ﬁQ
Animal§&vere dHeck @twi@&%laily W@May@nd once daily on weekends and holidays for
morbi%ty or moribundity. $$he natdre, ofiset, se¥lerity, reversibility, and duration of clinical signs

o

was&fecorded. oI@tailerhysil e@ﬂna&i&s were conducted at least weekly during the
treatment periodey A\ N £ .9

& A SRR S

N . > N R O

2. Body weight &@ @ &

Each animal wag\weighéd on i first @y of test substance administration and at weekly intervals
througl@ thextgeat perigﬁi and@t necropsy.

N ©

S

©
ke Q
of @d s@ied and that remaining at the end of the food consumption period were
Q or eeldy for@d animals during the treatment period, and any food spillage was noted.

$
4. hthalmological examination
During the acclimation period, all animals were subjected to ophthalmological examination. After
instillation of mydriaticum, each eye was examined by an indirect ophthalmoscope. During week
4, all animals were re-examined in the same manner.

@

Kruskal- is wag not &
significant, the group means were considered @%z be homog%@us and no *furthe aly§ Wa&©
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5. Blood sampling DS
On study days 29 or 30, blood samples were taken from all surviving animals in all greups b N
puncture of the retro-orbital venous plexus prior to sacrifice. An approxirggtely equal er 0%&
animals randomly distributed among all groups were sampled on each . Animalgwere
fasted overnight prior to bleeding, and anesthetized by inhalation of isflurane. Two@0ul afiguots
from each animal were collected into eppendorf tubes contalnmgx%% perchlqu@amd@ A
centrifugation at approximately 5000 rpm for 5 minufe, aliquots og;he supemata@we&\ﬁroze & @
-20C until determination by HPLC of tyrosine concefitration. @ @ v\g

> St y Q@ & &0
6. Necrops @ > @ Q) @

psy D

On study days 29 or 30, all animals from al ups were &crlﬁc@@oy e;@n @tlon der @%p
anesthesia induced by inhalation of isoflurane. ,An O mately @qual mbe’fwof als
randomly distributed among all groups gere S@ 1ﬁc£ %{’;& d% A Is w&e d

overnight prior to sacrifice. % @ @ Q @

All animals were necropsied. The crog%?s 1ncl d thg@xa %wﬁ\\o@ th@ttem@l surfa§ all
orifices, and all major organs, tissties, afid bodyleavi o
jor organs, tises, %\ dyea @ S § &

NS
Selected organs were Welg‘@d %eserv@ forélsto@olog@@am@@ or @gamig\d by light

N
Mmicroscopy. @@ %, @ @ &@ @Q (S @ (&

< &
Table 5.8.2-10: Table of or; éans hed§9xed @ad / of@examined b@asto&@olo%
@ & QDD

Organ / Tissue Weighed . leed(%xar;gk\ Orgd®)/ Tlﬁue L\’ @elghed Fixed | Exam.
Adrenals O @ x 2| % & [ Qedophag® Q% N X
Aorta f@ % {@%}/ N \j@warlesgﬁ @ X X
Articular surfa @ N R N
(femoro- tlbla,lgcglt) N S x A & Pane@ms < t§ x x
Bone (sterntijn) @ O S Cl 2y | PiitaryS @ X X
Brain & X% X N @ﬁos‘cate 2 X X
Caecum _°~ S L S @k Y [ Recl® 5 X
VS @ | O] Sativiiry gland - .
S | oS | submaxiifary
Duodenum @\J’) @% X | @y @%1atgqnerves X
Epididymides @ ) | &K a4y x. I &) Senundl vesicles X
Eyes and opgig nervéd Y O x@] xO'| Sk@ietal muscle, thigh X
Harderian'®bands ©@ @ X | 2> | Skin X
Heart YR X% |©~ _ {@Bpinal cord X
Teum¢¥” 9 o 7 x & Spleen X X
Jejunum O x| SO | Stomach X
Kidneys v P X0 | of [ Testes X X
Lachrymal gl&;lds o &@ : X S) Thymus X X
Thyroid with

Larynx / phé{ynx % /(é@ § @x pan};rthyroi ds x1 X X
Liver @ 2, RS OX X Tongue X
Lungs@ oD @ @J@ X Trachea X

%faxﬂ% ) ? X Urinary bladder X

ph @ﬁes B X Uterus with cervix X X

esepipric
Mafushary gland X Vagina X
Nasal cavities X
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. RESULTS AND DISCUSSION @\&@ @@
A. OBSERVATIONS @J@@ % S
SIS
%% \© Q, § %@

1. Mortality © @& é\g O @Q @

One female in the NTBC group died on study day?of accide@ trauma. Tere e n@@ather

mortalities. @} & 69 QR © @@}

@ sy L@ V9 9 @
2. Clinical signs @ %\ T \% %,

Y

In the NTBC + TYR group, treatment—re@ted@te s omﬁﬁe e@ere @Qted an mne%f the 10

males between study days 23 and 26 €y one @ m& @occasfans. There were no@eat\@t refated

clinical signs in females in this gr&ﬁa 0&} elthgr mal@or fgﬁtle&s @ eﬁh@eg the N C§ the
@ .

TYR groups. W\g \ Q" &> @
SN &S 5 S § & o
S @ AN R ®\ @ < O RS
3. Body Weight N &@ & Qb S O 9 &
There was no effect of tregtment<en % weigltor bady wei ga@%l durin@he s@dy.
& S %
& O @§ o © NS
4. Food Consumption o §®§ @ § . % v X
O . G .
There was no eff@f’ of t@m%{pn f%g congy pt;gﬁh durifg the & dy. &\

%o f@@ N
N
B. OPHTHAL&DL(@ICAL{EXAMINA@)N QO @Q N
In the N]%C +¢§Y R le, at%le endt of t}@ studgsnine ©f 10 1ffale rats were noted with corneal
edemaall ten malgs were&%ted v&;)th s@ﬂakc@éom@l opa@fy, and three of 10 females were
not have snov&ake ea@acﬂy Theﬁare chnsid to be treatment-related as they are
lin with izggaseck a tyr@ﬁle concentrdtiorts, There were no treatment-related

ophthalmolog@l indings in® hert N"%C or@e roups.
N @ S @’ S @Q
C. BLOODTYROSINE @NC{NT%N

Whené‘%leasured on Qdy?y %Xer 30%aftter &ernight fasting, plasma tyrosine concentrations

wer@milar to cofftols gr@ ani?narkedly increased relative to controls in both the
NTBC and the @BC %TYR%;oups@
J @
Table 5. 8&@ 11: as yros?@ con@ltratlon in nmol/ml, after administration of NTBC,
tyr051 T cw atlon 1 of N"@C + Tyrosine in rats
m S

NN @ontrol TYR NTBC NTBC + TYR
Males 2> &, % 70.17 77.71 1302.05 1477.45
Bemalés 66.73 63.06 1531.85 1474.14

(Q

Thede results were not those which had been expected in advance of the study. Rather, it had been
expected that the plasma tyrosine concentrations in the group administered 10 ug/kg bw/day
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NTBC would be similar to those observed in the groups receiving either control diet, or diet
supplemented with 2% tyrosine. @ @

S

@ @ @
. ORGAN WEIGHTS & IS
At necropsy, terminal body weight was slightly but statistically n %jlgmﬁcantly@ecre@d il%@
both males and females in the NTBC + TYR group when compared t;gﬁ ntrols © .9

% \\ <

In the NTBC + TYR group, relative liver weight Xs 51gn1ﬁcy 1ncrease bo@mal@@nd &

females relative to controls. @} 'S é\a Q @@ @@}
Ve & & 5
Q7 N L@ O o @
Table 5.8.2-12: Terminal body weight a@% orga%welg@fter%&mms@atlor@f NT@@, ty@ne,
or co-administration of NTBC + Tyrosing)in ratg, é\g @j& ©@J @Q

® @ K

Q> @
Mades < G O . O Females kS

0, (} &
coma | 1| nine (R | e v | e [ 2

@ &

Terminal body S 2
weight 340.3 Q42'% 34%4 @’339@ 21&§ 0c¢] 211\%9 208.0

Q
Brain wt, g 2.0k 2QT 204 D 1.97° | oR86 1.9 | 89 1.88

Liver weight, g | 94T [9.59 ¢,°9.78 | 1,07 [ 542 7| §39 | 543 | 6.07
9

~ DN SV
]E(‘)Zi‘;rvvvvtt’% 2760 | 280 @3 3.02128| 21557 Q.S(\z@a 2.563 | 2.904%*
~ A
~ 0 SRS B R D
]%r‘;’fnrv"vvttA’ 4 4697 4780 ¢, 478§ éﬁs @92@* 2817 | 287.9 | 32238
Q\Sta&@ball&xlgng&m at\*p&b)OS p<@01 t4§§Qp<0001
@© @ © O K@J o @ @
TYe A RS
E. GRQSS PATHOL@Y @7 IS Q@ 5@7
At necropsy, inthe NTBC + TYR p, to]g@e of ggs were noted with eye opacity. There
were no other@a‘tmefﬁ—rel 0@ ﬁn@s
9 % @\9 R ©©
5 .¢&.F
F. HISTOPOL@G @ ‘\ \

Findings which are conmd@d torqat@ent— &hated were observed in the pancreas, thyroid, and
eyedurthe male an\g@ema@rats in C+ R group.

N & RS

o S . . : .
%Emdlngs in théﬁ)ang@s weLe acm@ atr / fibrosis and / or acinar degeneration / apoptosis of
the exocrn@%pancreas @%@ 1nt@st1t1al&1nﬂammat10n In the thyroid gland, treatment related
findings were ¢ hs)ld rat% and tentlally follicular cell hypertrophy based on increased
severit on&amm the TYR group. In the eye, the treatment-related change was
umlaa or ater@@era@.

N
@{& @@ @@@
@ & <

&
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Table 5.8.2-13: Histopathology of selected organs after administration of NTBC, tyrosine, or co-

administration of NTBC + Tyrosine in rats @o @@
: @y
Males Females & )
NTBC < T NTBE |
Control | TYR | NTBC | + Control | TYR N@C Sy
TYR S YR 7
N examined 10 10 10 [ o 105 0 _fo 9 S
Pancreas X Q g V| §
Acinar atrophy / N &u V\ﬂ Q o &«
fibrosis: focal / 1 2 Q§@ 3 R O@f %)© ¢ O @ 5&@
multifocal Q@? @ R D’ o Y
Acinar degeneration & %\ T ) - %,
/ apoptosis: focal / 0 1 @ O@@ @%2 @% Ob@ @§ K% 8 S
multifocal > @ q A o &P A
Interstitial LS > AYES S N
. X
inflammation: focal 0 @}1 ° 0 Q?} S & 0 ) § 5
' D &l A | oS N < o
/ multifocal R NSRS SERS @
Interstitial N CHERNNNEINE AR
inflammation: 0 PN 19 0 O @@ &©O @QQ ()©@ ) 1
diffuse NN S IO ~ SN
Thyroid < . | X, | A PR
Follicular cell & ,9Q > @ 0 & T 9
hypertrophy: diffusés 2 @§ § 1@% é“ =0 $ % 0 0
Colloid alterationz, | &0 » 1 © 6 S 0 .o 0 0
Eye o v § AR & Q K
Keratitis: diffose: . 7, Ol o |& @
unilateral and ©\© &g 0] € » @ O&@ 0 0 1
bilateral § I Q © q»\\@j N > -
N D N
D
IS G R P
~ INS
S0 & dV concsiond

) O LU >
Administratioh of@ g@%w/@y NiB’C p]@s 2%Qhetary tyrosine markedly increased plasma
tyrosinge gﬂce iong@nd produc d nd 1n th eye, pancreas, and thyroid. These ﬁndlngs
were not dbserved a a%mistr n ofG sithe (r@ osine or NTBC alone, despite an increase in
plak@yrosme af‘%r gaV ad str%@%% ug/kg bw/day NTBC alone.
Ag the plasma ncepfrationzine %}Q%d on study day 29 or 30 following overnight fasting,
“a the NTBC group r@%kedly@gh@ an that expected, further investigations were carried

out. @\%ﬁ&a Q&

e
©
Yy
é@
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Report: ;I 2006:M-275336-01
Title: Effects of Tyrosinaemia on selected organs in rats RS
Report No: SA 05330 N N
Document No: M-275336-01-1 S @2 A
Guidelines: not applicable @§ S 7
GLP/GEP: yes R
\9) 7
%\ﬁ O\U Q '24\9
) \e @ O @ @

Executive Summary @ v

To determine the effects of elevated plasma tyrosin

ncentraﬂor&o selected

Qigans 1@he n& an%g

female rat, animals were administered diets sup@ented with 2% tyrgsine, Lk BC Q oral

10 ug/kg bw/day, or both diet containing 2%

organs were examined by histopathology. @ é\a
@

@
White areas in the eye were noted in a %ls\k the NBC@}Tyr&%e g
e C(@leal, épamﬂ@ charat \teris

investigation, these were shown to begghowfa
tyrosine. Histopathological examinafidn reyealed a@erat
and body weight gain were slightly decf®sed ‘in the NTBCN Ty
increased in this group, with no e (@

findings were observed in the@crea&md th@fmd@g @ @Q

cts opservéd in (@r grayups A@ust

ine and NRBC by@ral ga
days. Plasma tyrosine concentrations were Qeasurq%worg@@lelggﬁ Wt det

©@

ge\ine@\‘f sﬁed

1@% éﬁt ophthﬁo ical

@affe@ \%)(éy weight
ﬁer ight was

@ 01@ tredtment-related

ate asma

@

N
Plasma tyrosine concentrations, g mea@@ed 1@}10n fa@fed ammal@vereg%rke@/ increased in the
groups receiving both N Bc%nd ty@sme§/1t3hght &uit bictegic

observed in the tyrosige grou welpas théNTBE?
ISt

&
These findings s @ th ustgl@l S @mlc tyrosi

thyroid, and su
tyrosine- relatnd

W1bnot b k @ @@ 8

\
AS \@Q S %@TERIAL%&ND@TH@DS
@
A. MATERIALS@@ § %& Q@@ o %@& 5
SEEN @@ A

1. Test Materi 2-
g ¢

S B\©
\%@!@b

Ou& é C& AN

AN

Q
ription: S § @ 1ght @ige&der
t/Batch: .7 Q MKH13 22041
% Purity: § % @ @9% N
7 CAS: oo 042066547

2. Vehicle and/or positive control:

@%tyrosine
hite powder
114K0375

98.9%
60-18-4

blllty of test compound:

demineralized water (NTBC)

gnlﬁc ant increases

okes effec@ in the eye, pancreas, and

@ ypot%gesm that' a t]&%shol@plasm%@e conéentration exists below which

@

ST
“nitrdAH-trifl@dromethyl-benzoyl)-1,3-cyclohexanedione
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3. Test animals: @o S
Species: rat N @@
Strain: Wistar S @®
Age: 6-7 weeks at start of treatment N & ©®
Weight at dosing: 217-264g (males); 178-195¢g (female@j Q @
Source: Fr&%ﬁ @ @ é\”@
Acclimation period: 6 days
Diet: A04C-10P1 (Sc¥entific Anu@?Food and @gme .\@ 2
France) @g &© @ Q § c&©
Water: tap water (@) @
Housing: individ@lousmg 1n§lspen(@%’> stalr@ss st@ﬁ’ wu@jmesh@
cages o @ \ @ 6 Y <

Environmental conditions — o @@ %, & @, @Q >

Temperature: 20:24°C Xy @Q Q@ o ©§ % &

Humidity: 4010%- © S\ S @j @

Air changes: éppro }nate]@w 15 changés per hour é\ﬁ % §

Photoperiod: Q 12 {%urs 11 urs ‘%r §9 @ @Q . S)

N N >
R o @ @ § ©@ S &
o & TS S U
B. STUDY DESIGN ¢ 'S o S AN . 9
(& §9 & @ @ N 2

1. In life dates: &%an ary — 1 @’@[arc@% @% S $ @t@
N 2 & \ S & "\®
2. Animal assigrfment @d mel@ § &
The day befoge’the gest s anc%@admlmstra , al @nimals wegs, weighed. An automatic
randomizati pro&e re Q}s usedto select ariigals the édy ffom the middle of the weight

range, to §®ure @ 1Ia@body&€1gk®strlbﬁfon a@ong

“of 5 male nd 1 %@ma ats @re fe@dwt@wﬂh@ without 2% tyrosine, and were
gaV d at a dosg)?&olur@of 1 /kg bw v@ ﬂ@ de@erahzed water or 10 ug/kg bw/day

, for 28 da% @ %\ é& N
Table 5.8. 2-@ ﬁslgn y 1nté&?<ﬁied 0 exa@w the effects of NTBC, tyrosine, or co-
admlnlstr@on off C@ yr(@ne 1@& o3
@ S
Grouﬂp& Dl’ét (%vage@ Males Females
Congi8l . @\Iorn@f Y Qwatex 5 5
TYR Q] 2%tyros o Water 5 5
NTBC Notmat,~ Q| 1ig/kg bw/day NTBC 5 5
NTBC + T¥R 2% tyrodine@ <10 ug/kg bw/day NTBC 5 5
) N

\ @
3. Te@ssubs@nce @nul@ns
Doi@ig folat ns wgreprepared by suspending NTBC in demineralized water to produce the
1re(@®sm§ngewations. When not in use, the solutions were stored at approximately 5°C.

Q ﬁsme was ground to a fine powder before being incorporated into the diet by dry mixing to
prowvide the required dietary concentration. When not in use the formulated diet was stored at
room temperature.
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D
4. Statistics \@ >
For terminal body weight, body weight gain, and absolute and relative or@an weight, th@@a@‘i
test was performed to compare the homogeneity of group variances. If{lte Bartlett tést wa
significant, means were compared using ANOVA. If the ANOVA was ot significant, th “group
means were considered to be homogeneous and no further ana % was perfdened. &If t]%f@
ANOVA was significant, means of the exposed gro were compéged to the m@ of{h% co @
group using the two-sided Dunnett test. If the Ba¥ilett test w ignificant, group ans%re &
compared using the non-parametric Kruskal-Wéllis test. I&@le Kruska@ allisgyest n%©
significant, the group means were considere be homoggnous and urther anal§sis wé
performed. If the Kruskal-Wallis test wgsUsignificant, meangy,0f th@ex&(@d gegups @re
compared to the means of the control grmég using é)he tw&@@ide@é&unn w;@t D \% <&

2o S

For body weight and average food %?su '@gn dag@%\&le @@;lett test \@\S p@med@b
compare the homogeneity of group varmances.” If the ar%ett test\was 1§ significant, eiﬁere
compared using ANOVA. If the ANOV A\was @t significan, Sthe greup n@s wiere constlered
to be homogeneous and no furthe@nzy wa rf@ed. Hshe A@V as sj 1ﬁcan®,means
of the exposed groups were &@ma to «th¢ meap of Ql@ cotedl grQup u the%wo-sided
Dunnett test. If the Bartfett test Wa%signi@ant, ita vgpre té@sfor d uil%’g the log
transformation. If the Bamlett test on dog tr forn@da Swas @vt sighific t, means were
compared using ANOV@n loé\trans@rmed ta. If the V& on log transfprmed data was
not significant, the group meghs weretonsglered tébe ho%og idous and no tyrther analysis was
performed. If the A@VA om log @pansfotined data was significant, theans gfthe exposed groups
were compared to the n the ggntrokgroup Qising; the tw?é\fsidegunnett test on log

transformed data@w\lf th i§§u test-was Ii@lﬁcaé}even ter &g traiﬁormation, group means

were compared#singsthe nogypararfigtric Sk@’ alliggest. If the X skal-Wallis test was not
significant, gr&t@ me@% were’ copsidered\t be@mo@mu d no further analysis was
performed o If this® Kruskal-Wallis t@b w%&sicant, eans™of the exposed groups were

compare th@ﬁean&ﬂ thg@ cntrol%roup @ping the two@de%% nn test.
N

“ i
o R - o @ . .
If og@)r more group var e(s)@lal 0, mean@)vere@mp%&d using non-parametric procedures.
~ °\§€ e &7 s
¥ & . %, é&

N S @
C. METHODS A &)
@ @?&9 o %

{Q @@ o N Q &

@D R
1. Cliniéal exa@ina&n. O D &
Anim&% were checked tw dail%gnc wieekday® and once daily on weekends and holidays for
morkidity or mogil?@ndity@ he ure,@lseb@%ﬁerity, reversibility, and duration of clinical signs

was recorded. @eta%d pl%ical @mmm ons were conducted at least weekly during the
SHe >

reatment periS.
rmentptt & o &
2. Body ‘&g&fght N > & N
Each anfwial W%%vei d on ‘the firgy day of test substance administration and at weekly intervals

throu@gout t@trea@nt p@i@d, andat necropsy.
@ Q
3:Food akeS) o>

S
e (0‘:7.’ t of@ood supplied and that remaining at the end of the food consumption period were
Qreco @S‘ weekly for all animals during the treatment period, and any food spillage was noted.
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4. Ophthalmological examination
During the acclimation period, all animals were subjected to ophthalmological examination. @t

o &

instillation of mydriaticum, each eye was examined by an indirect ophthalmoscope. During

4, all animals were re-examined in the same manner. S @®
N

5. Blood sampling v \

On study days 2, 7, 14, 21, the day prior to necropsy (before fastl&%; and the d@ of @wi@

(after fasting), blood samples were taken from all arfifaals in all grbups by rem(ay}lg L{&extr
Y X @

tip of the tail of each rat using a scalpel. Animals Were anesthetized by 1nha@§f70 oﬂ%a e. &

Two 40ul aliquots from each animal were collectéd onto 7% perehloric acid tfoter tri

at approximately 5000 rpm for 5 minutes, ahts of the s¥p a%mt were froan at @ un@

@

determination by HPLC of tyrosine concent@ N
. é@f Y;/\ @ 6\
6. Necropsy é @@
On study days 30 or 31, all animals frqm all gfeups é@i‘ ﬁce(@y exsg@gul ion yader dgep
anesthesia induced by inhalation of isoflutane. ~An agrom tely ual number als
randomly distributed among all g@ups \@re s@ﬁced\ n e@h da N Am s W%%C d1 ted
overnight prior to sacrifice. N v
ehtp N &8 @ &
All animals were necropsied. @ he %crop mch@pd th@cam@ 10né@the Qgem&i%urfaces all
orifices, and all major orgams, tlssugs and@ody Cavitiesy)
kS uiee” &
Selected organs werg Wel, p@erve@for l@topatf%lo% and Por @camlned by light
9
microscopy. o N § @} IS $ @
o O -
Table 5.8.2-15: Tabl@%f org@Qs W@hed @xed / o&e\amn@l by@stop&ﬂiology.
& OEEAN S @
Organ / Tissuj,@ S W@T‘ghed Tixed NExam. \Orga@ Tlsggﬁ {g\ Weighed | Fixed | Exam.
Adrenals &7 ) X @ S Og@o\hag§ 2 X
Aorta < /\@ © RSN © @&%ﬁrles Q) @ X
Articulagsurface = ) N ”\7
(femoﬁgfl%ial joint) & | (& /@%‘ © p@a“&{@s © X *
Bond(3ternum) and Gone | O o Q| 5.2 O
marrow N e § N qgltultarf\ X
Brain N & x| @ [Prostate X
Caecum 2 S| L x> o] Rectum X
@ O @\Vj . Ql , O sali¥ary gland —
Colon  Q © O o (%& @} Qybmaxillary x
Duodentin R X .19 Aciatic nerves X
Epididiides L9 Q 7 x & - Seminal vesicles X
Eyes and optic ner@s NS x5 | .. XY | Skeletal muscle, thigh X
Harderian glands 7 X [ Skin X
Heart T O A x ¥ Spinal cord X
Ileum R4 & Y xLQ Spleen X
Jejunum Q) = 4 N g Stomach X
Kidneys > % o =  [x x | Testes X
Lach;@aal glm%ls O 1y X Thymus X
QS Thyroid with
L@mx / ;()b)l@synx @ i x parathyroids x1 X X
pRer S X x | Tongue X
Lung® X Trachea X
Lymyph nodes — .
submaxillary X Urinary bladder X
Lymph nodes — X Uterus with cervix X
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mesenteric

Mammary gland X Vagina X

Nasal cavities X AR

II. RESULTS AND DISCUSSION v
&

A. OBSERVATIONS ©)

v
1. Mortality AN X N &
There were no mortalities during the study. %@ > © Q @© &@
v @ R 9O o @
v \
2. Clinical signs @ 6 \% §
Treatment-related clinical signs were hn‘&d to@e N % + R gns were white
area on the eye in all males and one fe%ale b@%en dy days 24 and cl@ eyih
@
four of five males between study da{S@Z a\&30 omone %mor&%gcam@ . §
@ LS QO S SR
3. Body Weight Q g& é\a < @9 @3\9 @ & O
In the NTBC + TYR group {n feme@?s méan boﬁ? welght a@ me %od)§ 1gh§%aln were
slightly reduced. Although t decfeases Wire r@tau@ally&s@mft tl@ffectﬁs considered
to be biologically releva% w\ﬁ @ @ & @Q S é&

v
Table 5.8.2-16: Bod%)velgh@nd b& @%t cha@ée after adﬁﬁ‘mst%&on 0£@@ITBC tyrosine, or
co-administration OfNTB(%-f‘ Tyro e 1§ @

v a G

@ U@ @ @Mal% % Q & Females

QO
§ Q C{m&?l YR NT@@ @E%g Fontrel? TYR | NTBC f¥5§

‘o7
Body We@% gcday S5t S %0 | @ Q524z@ B6 | 183 | 185 | 187
@3

Body\vs%lght g, d 5, @\5 Y @ |©
0 400 393 2 250 241 251 244
QO @é 89 %Q%S q

29 S} o
Body weight g@ﬁi; g 4> 1445 1@ \146 «| 13R 64 58 66 57
)
@@ % @ % @©
& § ®
4. Food ¢ nsu@tl @ \ N

wit greatest effpet o r'n@yeelg *» There was no effect on food consumption in any

othér group. @ \ & @

B. NHTHALMOLQG@L @AMI@ATI&

Treatmen @late% .opht ol@cal @%dmgs were limited to the NTBC + TYR group, and
consistedpf cerneal a ahd snogyflake corneal opacities in all 5 males, neovascularization of

the coxn e m@ sn@ﬂake@)meal opacity in one female, and anterior synechia of the iris
@her

C. §OOR@§1N1§§*©NCENTRATIONS

In TBC + TYR group, a time-dependent increase in blood tyrosine was observed from the
ﬁn{&neasmement at study day 2, with a plateau reached at measurement on study day 21. In the
NTBC group, blood tyrosine was increased relative to controls only on study day 29 or 30, prior to
fasting. In the TYR group, blood tyrosine was increased relative to controls at all time points.

In t@ges of the NRBC @ ﬁup, @@d cg%umption was decreased throughout the study,
ved @ri




E ] Page 94 of 113
sayer) Bayer CropScience 2013-11-15
R

Document MCA: Section 5 Toxicological and metabolism studies
Isoxaflutole

Measurement of blood tyrosine concentration in samples taken on study day 30 or 31, after
overnight fasting, showed plasma tyrosine concentrations similar to those observed in the pr@ﬁs S
study (data point 5.10, - 2006). Blood tyrosine concentration was similar to controjs 1 th@§
TYR group, and markedly elevated in both the NTBC and the NTBC + TYRygroups. @
Table5.8.2-17:  Plasma tyrosine concentration, in nmol/ml, after a@ﬁmstratlon of N

tyrosine, or co-administration of NTBC + Tyrosine in rats N
s & & e
Males O o>  Femalgs
NTBC Q N C
Control | TYR | NTBC Cont TYR NT I&"” D
£TyR | COnfr0 S NTBO| Siyve
Day 2 73.78 | 341.08 | 81.79 |<867.57 | 5685 | 208.84 | 36.12 [©1529¢
Day 7 73.29 | 310.83 | 84.66Q)7389.98 |~46.28 @ 148.13 | 95.186| 104275
Day 14 73.96 | 31426 | 83.12 | 1166.955744.40" | 149.84 O 66:37° | 233.88
Day 21 76.94 | 279.71 | 9867 [ @52.00- 5Q¥5 LW52.1k| 6637 [£921.57
Day29/30 | 7539 | 229.26 | 249.02 198135 | $2.92 [T13&64 | 306.31& 89232
Day30/31 | 67.66 | 73.85 ‘%%1.@6% 1846:68 [©y54.63)| 6066 o 1451.5T [ 1421.71

@ @ & Q % EN
The exact reason for this decr 1n%ti1% TYR gro@ an@hcr § Qgr%lg is not
clear. However, the results @hls st@y sug%est that if %sma @rosu@ oncéptrations had been
measured at earlier tlmepom nd %or pri6e to mg (3 101&@tudye daf¥ would have
resembled those shown 54\ he pres sent sttﬁ% @ N

@)
S & @ @ & @ "\@ 9
2 ) s O &
D. ORGAN WEIGHTS*s @} & %,
. @ Q . © %
In females in the-NTB X@group, rel liver we1@ wag increased compared to control
animals. Ther@ere &0 othe ffe%gées inorga igh@ O &
Q NT RN N W9 o &
Table 5.8.248: mlna%odwelgh mg}n weight Qstratlon of NTBC, tyrosine,
or CO—%ldI@lStl‘?é@ﬂ og;g NTBC ©Tyresine m@is & §

, o @
2 9 \} @§ - ‘Z\z
&\ o (@% Aliles E N S v Females
@ ) S NTBC NTBC
{") 8011ng ({(%YR §®%TBQ +TYR Qg(fontrol TYR | NTBC +TYR
Terminal bo@bj & T 10D
weight 0 4 374@9 .363.6 4 357 233.3 225.5 2323 224.8

0
Cy N
Brain wigg’  [,"2.0K7 | 199 {72.03 7 gé@ 1.96 1.90 1.88 1.94

Liver weight N 92
: . 14 : 0.1 1 . . 4
" A & [ 0147 959 (H016 | 615 | 597 | 597 | 648

Liver wt, % S ) & S ok
Body wt ?2.6{;% o %10@@ 2.%@ 2.844 2.636 2.647 2.570 | 2.884

Tiver wt, % o o
brain wt ﬂ@% 481.5 &

@ %&%ﬂst@y s1§\1\1’1ﬁ at: *p<0.05; **p<0.01; ***p<0.001
& & & &
E. GR&S P@HC@G&@

Q;& nesy, f@'the §§T BC + TYR group, all 5 males and one of 5 females were noted with eye
pacity. There were no other treatment-related macroscopic findings.

~

507.2 314.9 314.8 319.0 334.4

@a

F. HISTOPATHOLOGY
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Flndmgs which are considered to be treatment-related were observed in the pancreas, thyroid, and
eye in the male and female rats in the NTBC + TYR group. @ S
N <
Findings in the pancreas were diffuse interstitial mixed inflammatidn, along Wici ar
degeneration / apoptosis of the exocrine pancreas. In the thyroid gland only treatnfent re@
findings was colloid alteration, and was only observed in the males. the eye, Q@ tre@aent-
related change was bilateral keratitis. o %
@ & ‘”\g @Q @

\
M I A
Table 5.8.2-19:  Treatment-related histopatholégical ﬁndln&@tl ter admiriis tratl@ @ BC@%
tyrosine, or co-administration of NTBC + Tyro cinrats Q <& @

o&&
oY Z R O o &

Males . Y S @ Females™S N
o @ |NIBC |8 @ NTBC
Control | TYR | NEBC o+ dControl | TYR §\ITB§ +
) B TYR S ISR
N examined 5 oSS 5] & |&5 5 5
Pancreas QL N & N o & o =
Acinar de.generatlon @ W | S Y ®\ ) @@ S %@9
/ apoptosis: focal / 1 el o 1O £ S0 @ 0O % 5
multifocal DS v @$ @ Q& S § %
Interstitial mixed cell | = Q& N ©
inflammation: 0 @ @O ) s @ A 09 1 1
: & O OIS
diffuse S 9 %@ N Ml BN RS
Thyroid NECEENEE AN
Follicular cell & ‘@ O § N ~ A
hypertrophy: &usg\ QOQ @ O@ f]@ < o @ 0 0 0
Colloid alteraffon & 7] <0 .| 70 N | 3 @ o8] o 0 0
e 0 o &7 o n &
Keratitis: diffuse: >
N Y
bilate@% & I2 |20 & 0T m@ @0 0 0 1
N
A o & v s -0 R @
S
N N @ . @NGJ&SI
The results g@th arl@ow that s 1ned@ystemlc tyrosinemia provokes unilateral or
bllateral K& at1t1 the@ye otal or @ult;f(@l am@r degeneration or apoptosis of the exocrine

pancreas, nd mlmm@ §t col alt@@tlor@ the thyroid follicles. This data taken together
suppg the hypothesis g\fre;& plasma tyrosine concentration exists below which
tyrase-related f@g@lngs Wil not be o Ve%\

<&

@
~ f@@@\@&@
G @ © 9
gE v,
O VRN
T & O
N &
@9@@%
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Report: B 0 006:M-263626-01
Title: Effect of tyrosinaemia on pregnancy and embryo-fetal development in the Jg@ S
Report No: SA 05192 N >
Document No: M-263626-01-1 O a2 A
Guidelines: O.E.C.D. guideline 414 (January, 2001). @\5 AN B 7
E.E.C. Directive 2004/73/EC, Method B.31 (April30, 2004) £ @\ %
US E.P.A., OPPTS Series 870, Health Effects Testing Guld%l@s, RN
N°870.3700 (August 1998). @ é\a \\ @Q @
ML.A.F.F.IN JAPAN notificatioYlZ Nous38147, (No@mbe§4, 2600); ©&
Deviations: not specified 5% & S Q o &
GLP/GEP: yes ) R e @ & o Y
v oo T D . & &
% 9 ¥ N S N
Executive Summary Q @ ?”\9 &
To determine the effects of increased maternal @sma@/rosn@ n fe@ dc@alopm@ﬁ nt_§ fs

were administered tyrosine-supplement 1e% NTB \by oral, ga g%b or @osu;gﬁsupple ent
plus NTBC by oral gavage. Diets comtgining 2% t}@bsme Swere é to ﬁtmal om tati day 6
through the end of the study, while ]@C @i%s adl@lst at a@ese §10 u y on gestatlon

days 6 through 20 inclusive. & \

@
Maternal body weight gain @S ly de@’eas at Va@ous e po@ts 1@1 & ups receiving

NTBC, either with or without
corneal opacities, a charac@rls‘uc

group showed

etaryt ur ammals Q %he NEBC Tyros1
evat plas tyrosme c@entra@on @his was supported

by the marked increase in,pla %a: tyros@e 1n N?C + @sfosme\gro%ﬁ,he@bmpared to controls

or to the tyrosine or N{ﬂBC gl@l

@éﬁ\@Ké\

Y
Fetal body weig @as iatlstgc@/ s 1ﬁcant§ de@ase G th% grou[@ecelvmg both NTBC and

tyrosine, whlle
skeletal endpefsits, t

Wea@ observed zs@fh either co@o ongXC°At examination of selected

25 a cl @ise in,th 1ﬁc u of specific structures, and a clear

increase in the num@r of e&tra Oéslﬁcatlon poa&%? on I@@ 14 @)ra%c@&eﬂebra

The fe \ﬁndmgs 0

HPPDas 1nh1b1tors%uch a&lsoxe@utol SWhe

the@TBC + T@m %rou re similar to those observed with
N

C was %tdmlmstered alone at a low dose of 10

ug/kg bw/day, th was n c@effe@ ont skel l e dpomts However, administration of both

excess dietary €grosi

concentratlon@nd 1

sylféd in,a ma increase in maternal plasma tyrosine

nce typ@i fet 1ndir@.

Thus, it c&%be conclude@ro th eta @dlngs such as decreased ossification of specific
structur@nd 1ncrease@1n01 ceo 4th 1&@ or ‘extra ossification points on the 14" thoracic vertebra
are secondary to mS@ased%mter%i pla tyr@le concentrations. As rats and rabbits are less able

to mé\\f’abohze tyrot%he v,

ternative fathways when HPPDase is inhibited, while mice and man are

able to producg, HPLA and Q@ier nggtabolites, rats and rabbits are uniquely sensitive to increased
plasma tyrosine whi «miﬁnd i are fiet sensmve Thus, the fetal skeletal effects observed with

HPPDase i@imm ch@

N @
@ @
§ @ﬁ
N @
AKIAT LS:

1. Test Material:

oxaﬁﬁto @@re not relevant to man.

S

S
&7 &) > 1.MATERIALS AND METHODS

S

2-(2-nitro-4-trifluoromethyl-benzoyl)-1,3-cyclohexanedione
(NTBC)
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Description: light beige powder
Lot/Batch: MKH13222-3-2 @ >
Purity: 99.7% S
CAS: 104206-65-7 > e
Stability of test compound: N & ©®
D
Test Material: L-tyrosine &% § @)@ \;45@
Description: white powder (9 N v\g\ \O\ N @
Lot/Batch: 111K0888 and (78H06822 " & 9 & &
Purity: > 99% & Q v Q& WO
CAS: 60-18-4 2 > O < @
- S) R o & A &
Stability of test compound: Qo?(@ N @ R . © & @
. é@f D ® 6\ R §
SR A SN N S
2. Vehicle and/or positive control: q%aineré%ed er (f@NTB(@j @& % &’
3 N S & o
; AR NN SO &
3. Test animals: @} N @ & & S S S S
Species: Q femitle rat v @ 1 é\? @ <
Strain: &© Sprague- %ley\, \@' @@ N) § ©
Age: Q ot deseribed gy rep © @@ \%
Weight at dosing: @ z@ i 3
Source: %@ S R
N
O ©

v

N
Acclimation per@@a: 93 (§ S $
Diet: N @ 2 -log@(Sgie@lﬁc ﬁnimgi Food §§ Engineering, Augy,

IS nce)d o> O
Water: @ & § é%{?wa‘g ©§g Qo S

Q

@
Housin@@ \© &\ %in{%dualgwusm@,@?l sus@}nde dGtainless steel wire mesh

Q @ N cages S
Envi nme§al cw@ition?— B . f;% @b ©§ @
.9 Tempeg@gture:%@ 302428 © @ é&%
&Q\ Humidity: § @ &
Air-cla nges: “oxirg@ely 10-15 %g changes per hour

P@operfbd: éﬁ . hoy@lightéﬁ our dark
R

N
1, In'life datess< 2 August 22 Sepfpmber 2005
N S S
. . @ Q
2. Animal gssignment and-treatment &
one-t&one l%is with stock males of the same strain and same

supplier.

Females were mated o ol
Each n@\in@éﬁol ow{ng pairing, showing spermatozoa in a vaginal smear or sperm plug in

als.

situ e CO@@% ere@@s pr@ﬁant an
S Q
T fem@% W@%assigﬁd to control and treated groups using a body weight procedure

for each

day ofring.@Boc@Veight means were checked after the mating period to ensure similar means

moxngall groups.

Four groups of 23 mated females were formed, and from gestation day 6 through gestatio
(oral gavage with vehicle or NTBC) or 21 (diet containing 2% tyrosine) animals received

n day 20
standard
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diet and oral gavage of water, diet containing 2% tyrosine, oral gavage with 10 ug/kg bw/day
NTBC, or both NTBC at 10 ug/kg bw/day and diet with 2% tyrosine.

<
Table 5.8.2-20:  Design of a study to examine the developmental toxicify;,of elevated erga@j

plasma tyrosme after administration of NTBC, tyrosine, or co- ad@mtraﬂon o’ NT

o

Tyrosine in rats S
y % § § &
Group Diet Gavage & @ emales O @
Control Normal Water S o 29 = &
TYR 2% tyrosine A Wwater (Y S B S Qo\\D
NTBC Normal 10vg/kg bw/dayNTBL - | &~ o 23O @
NTBC + TYR 2% tyrosine Qiﬁ’ g/kg bw/ﬁl@y NT@f @JQ 6@ 28 Y
% "\g
& & @x@ @% & & h
3. Test substance formulations % &

The appropriate amount of NTB&%V sSsus eNed denﬂ%erah@% ter and® sto Qs) at
approximately 5°C. The solutlor@%verémedontmﬁously for:&\ancg@mg @smg Mith an

electromagnetic stirrer. ©Q (5% @ §

L-Tyrosine was ground to a f@e p@yder ‘t@fore ng 1@rp @d i @@%he dist by elry mixing to
provide the required dieg condentrati®h of, %ﬁpm 2%. %Wh@ not%@ use, the diet

supplemented with 2% kst rosme\wa rec@t room mp& ure
N 9
o o & N

4. Statistics Q>

Maternal body weight ga@%md @prrectéd boc@}@ve @ga1Noo onsum@on liver weight, and
number of corp lutea@mpc@tatlo@mes de or la res%ﬂons&as well as pre- and post-
implantation 165§ peréentageS)we &Qested for s &?I @gni é?ance by the Bartlett test followed
by ANOVA@O (@d D@}let‘[ tekt” or ﬁ@l-parametrlc Kruskal-Wallis

tv&\ldeii)unn
test. Q

@’
= 2 A8 T 4 o
C. MEFHODS @@’ & @ - S & 8
N &,\ 5 Ry
@)

physwal g®ami arefl@exan@atlon@f the eyes was conducted on gestation days
1,7, 14 “Shd 21
f@ @

2. @y weight. @9 Q @ @ %
]%dywelghts \ﬁ@ere@%ded@»gest@ndgo 6, 8,10, 12, 14, 16, 18, and 21.

1. Clinical e n tl >
All animals @@/ereé 'ﬁ dal@? frmﬁ%gest@on day 0 through gestation day 21. A detailed
@

3 Food 1n@ke @
Feeders € W%‘hed ges@%\?&n da% 1, 6,8, 10, 12, 14, 16, 18, and 21, and food consumption
was ca ate@ﬁor eacinterva
S @ S <
4 n@ ec )

@ samples of, dpproximately 20ul each were collected from all surviving animals on
@stat T day i T@extreme tip of the tail was removed using a scalpel, and blood samples were
011 ed into eppendorf tubes containing 7% perchloric acid. The samples were centrifuged at
rpm for 5 minutes, then aliquots of the supernatant were used for HPLC measurement of
tyrosme concentration.
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5. Maternal necropsy @
Animals killed in extremis were sacrificed by inhalation of carbon dioxide, a macres opi§§
examination of the viscera was conducted, and where possible the numbg@s,of implant s and

corpora lutea were noted. On gestation day 21, all females surviving we@acriﬁced bylinhal
of carbon dioxide. Macroscopic examination of the viscera was conducted, the liver yas weighed,
liver, thyroid gland, and pancreas were preserved in 10% neutral J&ﬁfered formafin, ceyes W%@
preserved in Davidson’s fixative, and the reproducti%@act was dicted out. é}”\ \\ @@
S o
The reproductive tract was weighed, and the nungber of corpo&@Qutea, implion@%arl ol lat&©
resorptions, number of live and dead fetuses, of live fe@es, nd ind{ dua&weigh@ of 1{@
fetuses were recorded. Runt fetuses Wer ined as live fet Weiglini@ss thgn 4.0g;at
@ D

9

cesarean section. « PRI w;\ T & N §
6. Fetal examinations @}5’ @Q o $ &’
All the live fetuses were killed by s@ﬁan&ous iﬁj@ctm@o%&(l;%nl D&hal an Sub@ié@ an
external examination. Fetuses w, the@skin@, evis erat@%, andwp ace@h absglute &hanol
before staining with alizarin red<S and“alcia %luz§ targeted skefetal @mi sOn ot@peciﬁc
bones and cartilage on approxi@@ely hglf the fetus rome h 1@. N ©

Q N SO

. Ny o & & O o O N .
Structural deviations are cl@gsifieda$ mal@’rma}@s (Vraé;@r ob@usl@ha hanges), minor
anomalies (slight, rela@y rare strgstural ¢ anges> not iously detrimenfal), or common

variants (structural ch%lges ogurrin%@h m@than @proxi%late@% 0@6 caggrol population.
° 2 &) R @ k)
< & G e S g & s ~a
S © %9 %ILTS@@D DISCUSS 01\%& O
'S )
A. OBSERVATI@§§ S \® LN \Q & & @@
F o s . on O
>y & .0 9O «7 & D @
. Mdgal R S & <
. N \c@a ity S s@ Q) @ @
Ol}@n in the N@C gr@ wassSacrificed f@um@ reas& on gestation day 13, after showing
clinical signs ofgeduc‘éd, motQr acti anth{ilting head On gestation days 12 and 13, as well as
body weight @ of ﬁg @eemg@staﬁ@day 0 %1 2. There was no clear relationship to
treatment. © @,&9 L5 & O
RSO @
@ @ @ 2, @ o,
2. Clinitil sighd O O Q\ &
No tr ent-relat%i %n@&ig@%ﬂ&%ﬁﬂ@@n any treatment group.
R N
N
3, Body Wei%lf@ S @ @§ \©
“In the NTBC group,@ere @s an i%ial, %‘[isﬁcally non-significant decrease in body weight gain
between §@tﬁtion days &, and &/ butsfor the remainder of gestation body weight gains were

Q,

comparapie to c&;‘?rol thissgroup, In the NTBC + TYR group, maternal body weight gain was

also statistically nong§gnificantly dscreased between gestation days 6 and 8. Mean maternal body

weil gai@ere @mila the control values thereafter, however overall body weight gain was
) g S) .

st@gh&@red&d in4@is group when compared to controls, from gestation days 6 to 21.

N @ N o

Qﬁateg@l corrected b&y weight gain was similar to control in all treated groups.

&
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Table 5.8.2-21: Maternal body weight change after administration of NTBC, tyrosine, or co-

administration of NTBC + Tyrosine in rats @ @@
. @y
N +
Control TYR 1\;}]@0 &TYR@
0-6 29.0 30.7 29.5 o 309
6-8 6.6 4.7 28 9 #0 T
Maternal body weight 6-10 15.9 D 126 S 114 1 R4S | @
gain, g 6-14 33.9 324 & 309 @ | 89 30,% S
6-18 752 N 743 ° 708 [Q 730«
6-21 123@ 124.R C@f 1@@04 & @@6.1 R
Maternal corrected body weight L«
vl I S R NI
%© & @@ Q@ >y v é @% x
4 Food Consumption g\y \\ \\ &% . § %, §@
There was no treatment-related efféét on,food cofféumption i Ay gr@g.;\p. SIS Q
ARSI S R i
R NI
Q > & 0 & O
5. Pregnancy rate &@ @@9 S @® 'S ©@ ®
There was no effect of tr&@nenfm th@regna@ raté, @Q % (S é%
N §9 @ @ S N ) ©
© O O
B. MATERNAL NECR@PSY%IND@I)I%}S ©§ @ R §
Mottled kidney (@ﬂum@ to slight Verlt as B%erved@n al n@ﬁ groups, but not in the
control group. 1mals wednininia u 1®ral agbilateral ¢ orneal opacity in the NTBC +
TYR group, WP cor@l 0 @eltles Were okgervet@ otlé@gro@ T ¢ was no effect of treatment
on liver w t 1n gro% %& S ”\g
9 @ Qo @

@’%
G &

C. MA NAL PLASMA OS@ COI@CE]@RA !@ N

al plasm rom@o&en‘cra% Wg@mcreased §©all groups, with the greatest increase
observed in t@BC&F TYQgroucR 5

9 . %
Table 5. 8@—22 @Q/Ia‘[ 1 pl@@na t@mm&nca&twn in nmol/ml, after administration of
NTBC, t§posine{or c% 1&§§rat1f N%BC +%\/rosme in rats

&7 2 @}’ntroi@ @ TYR NTBC NTBC + TYR
Maternal plasnras NN
rosine, nmolinl 46@ Q@ & 2164 388.6 2888
@

% é@
D. LITTE@ DA

Thete weo e%cts @eatment on the number of live or dead fetuses, the number of corpora
1@%%1 r late resorptions, or pre- or post-implantation losses.

& ody welght was statistically significantly decreased in the NTBC + TYR group. There was
slight, statistically non-significant decrease in fetal body weight in the NTBC group.
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Table 5.8.2-23:  Fetal body welght after administration to dams of NTBC, tyrosine, or co-

d tration of NTBC + Tyrosine in rats
administr y O @ @\@@
NJBC
Control TYR @@C &TY]@
Fetal body weight, both sexes, g 5.43 5.39 7530 o 5.04%x
Fetal body weight, males, g 5.56 5.54 = 543 P 5@
Fetal body weight, females, g 5.31 0 525 516 % F93%E8 @
N\
Statistically significantat: * p < Q§O§; **p<0 @ K p < (34;\9@1 Q§ é\a &
@ $ Q) Q A
QN Q o & & @) &@
& > ¢ \© 2 4
E. FETAL NECROPSY FINDINGS W & S & Qb N

There were no external findings observéd Wh&@werg;éons@ed @e tr@tme@rg&—relateﬁ%) There

was no effect of treatment on the numb%r of r@l’t fet\u@és obstive % Q

A limited number of skeletal s gt e&\vas m1 é“ y thQS\C g\ W@ﬂ obs§§d to
&I

differ from controls in other st cf&nduct@ w1 @PP[@S el ito NT%? + TYR

% ificktion oF Do he dncidence of
group, there was a decrease ssification of sp , apiban inoreasei’ t e%nm ence o
short 14™ rib and extra ossi 10n@§bmt§$1 th th th &, cic %e rteb Aééﬁ these> findings are

classified as variants. Q é&

¢

S TS e § Y8
@& SIS @Q@ @
> (O NN 9 N
©@\&%@&\©§§
S & o © D @
RN 2 S O S
> o O & & N
& \@O\Q% @%\@ &§\©
@)
§&©\@’%é&@
Tof s s §
@ N .C & O @
@QJ@\\\@
¥ o K & o
S S oF LD wl
@’ Q@Q@@\
N Q
X @%@@&\
S > o [
N & N
&@%%gf&@Q
§Y§©%©@
SN
&¢ls
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Table 5.8.2-24: Fetal skeletal observations after administration to dams of NTBC, tyrosine, or
co-administration of NTBC + Tyrosine in rats @ S

Fetuses &y Litters o

NTBC S <[ NTBE |

Control | TYR | NTBC + Contr%l @TYR NZQBC N+
S ﬁ"YR\f

TYR N
N examined 175 162 146 (D 170 | 33 2 4120 2 |
7™ cervical centrum, Q @] @ %o §
unossified / normal 1 6 72 {971 @ QQ 19 &
4 Q
cztrtilage @g@* N I @ - 9
5™ sternebra, Q N © @
incomplete ossification 49 36 . 5(?@0 @ %\ 20%@ lb\ \T\? &1
/ normal cartilage Q N Qr @§
‘\a > ©

6" sternebra, > Q’ D <"
incomplete ossification 0 ‘i”\%l § K\ a0 % 0 @\ ]% O@? §@
/ normal cartilage % ° @ | S > D § S

5% sternebra, unossified R IS v @)
/ normal cartilage 1&© % N Q@l Y D 2 \< glo\\h@) 6
14™ thoracic rib (uni- / X v, 9 O O 9 L
bilateral), short %@2 . 2@ @§ 197 Q 1o @® &% 4
Extra ossification point %, S &V L9 >
(uni- / bilateral) on 148 [ & @ sV 20 Q2 P 59| 4 1
thoracic vertebra  ’s 2 SIS $ NS
Forepaw, 3 and/t@,r4‘h R 9 Oy P A )

sified/ T @Y | @l S SR 1 0 3
/ norm 1rt11@ or ‘”\a g . Q§ 4 5 8
unossifiéd / normal %, % @ @ @y

el &g & s o>
ca © @ O & Q \©
1 metatarsal, \ N N O . S
unossified / n s N 4 @ é& > 6 1 3 2 4
cartilage (% @ A N s
Less tha@?ysacr@&@ dalc)” @ Q O %
vertebrae ossified / § @1 Q\ 0 & &)@ 7 1 0 0 4
no artilage D @%f L9
> N @“ RN
% S N
N < N @\ QVI @%NCLUSION
@

tyrosin ntratiofresult in de f*@ ased ossification of specific skeletal structures in the fetuses.
Furt e regjilts @erved w1th animals treated with only tyrosine or only NTBC, where
ma%@neé@sma r0s1%®as not markedly increased and where there was little or no effect on

The resu @obtat@ﬁ ﬁs stu§‘§\ conf%n the hypothesis that marked increases in maternal plasma

fetal osgjfitati howwthat the effects of increased maternal plasma tyrosine on fetal ossification
@e th ed@ﬂarked increases in maternal plasma tyrosine concentration are required for
fetalgtfects to be observed.
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Report: - I > 006:M-264099-01
Title: NTBC - In vitro inhibition of HPPDase using LiverbeadsTM from dlfferel@ @
species %
Report No: SA04276 > 2 A
Document No: M-264099-01-1 o> NS
Guidelines: not specified; N @\
Deviations: not specified ~ = SR @
GLP/GEP: yes 9 o A o> @
S A S
N R 9 Q\} & O
@ S @ Q é}
Executive Summary % ) ©

N

To compare the metabolism of tyrosine in untre@ and HPPBase- 1nl@1ted c dl& s acréss spgties,
hepatocyte preparations (LiverbeadsTM) fro rat, moyse, ra@t ng, an%@ma ere %baté&vith
tyrosine, in the absence or the presence ¢ T@ a Petent hlb%@: of HPPDase enzyme.
Incubation times ranged from 0 to 4 ho% t thezend oQthe in ba&m th@onc@ﬂo@@f
t d hyd henyl lactic acid (HPL.A) were mea
yrosine and hydroxyphenyl lactic aci & A% ere& sur@. & \ §
There were no species differences @Q/ro cor@h‘[ra@s m@ther the pr&ce @he bsence of
NTBC. There was a slight pro %§tlon (%JPLA in baselinéxincub @@l rbeadsTM from
mouse cells. Production of A @ the Grese @ of @/as @serv L in Cultures using
LiverbeadsTM from human, @se ribbit, affdl rat 1& t erQVas a fdster @y ad gre@ter response in
the mouse and human than i th&the ra@‘t or &he rat, & \

N &

9
These results demonstrdt@ thatqthe spe@es 0§ t, can l@“dwlﬂ%d m@WO @ups based on their
ability to produce an_altern@te metabolit&of tyyosing Qherfathe éPPDas@nzyme is inhibited.

Furthermore, human§xare sh@vn @1&0 t® be e li mlce hic VIVQ\hOW a lower maximum

tyrosine concentrafion a adm@str fi6h of an HP ibitqr and shpw few if any responses to
HPPDase inhibg the y Qtélrget &Eans teye, @ver§@ncr%§ thyroid, kidney, skeletal
development),©

S @ o O «¥ g @b S @

0 © %% @ @ S @

£S E2 § TERIA}%@ND@TQ@DS

A.MATERIALS §> < N
S >

QQ @ S S
T

Dy~
o
7

1. Test M@erla
Q

ription:
t/Batch: . 2

Cl
Purit'y: Q\ @ ) @ @7%0

Stability-of test com. nd:@ &
A ﬁ@ NS
2. Veh@ al@r positive contro@@ DMSO
o S & &
3. Fest sy: ©© Liverbeads™
{NSpe: @ N Wistar male rat, CD1 male mice, male beagle dog, male New
Q@ 2 v @ Zealand white rabbit, female human

ﬁ@urce: I -rance
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B. STUDY DESIGN

1. In life dates:

2. Incubation of LiverbeadsTM

Vials containing LiverbeadsTM (immobilized hepatocytes entrappedwithin an al@ate @t
were thawed, and cells were pooled within each species in sal medl

glucose (25 mM)), or in basal + tyrosine (HBSS pl@
increase enzymatic turn-over and mimic stressed

seeded into 12-well incubation plates, with one @e for each i

Table 5.8.2-25:

Design of an in vitro as
from various species, with or without inhiggtion O%HPP

=

23 November 2004 - 15 April 2005

R

OndlthIlS)

eithex ]

0 comparemletab@lsrn 0

@b &@ ©®
rix
(HBSS plus,

lucose (25@\4) plug 10 ?ng/L%@osu@Qo
h

e leerb

i batlon tlm@d sp@les
erc&@ in E@pat@es

er@then

Basal Basal + > B@ + QU Basa@r AN
NTBC g\% \\ Tyrom@ ) § Tyrosine + §@
1 1 Q@ ~ \ a@ %© 6\ §BC & 8
Basa Basa &1 B + asa
NTBE @ @ "~ T%osilg@ § S Kﬂ@’)
Q 9 & 9 .0 I>I$B N
Basal ﬁ Hz & U@ Q) Ba%i@f Q V| Basal &
I T@§osm% @ Tyros@eJr
2 1 NTBC

Each assay (test aftd con

incubation time on@ne [}@e wa%run nguph

The 1nh1b1t10§
concentratiog
were the

an %n the hep
plus dissolved *&

@

After Shawing,
inj

S

N
At th @e’hd of the mgubatm;l ti %he L@erbea@ T%
aéé’yte re s@ated for

JverbeadsTM, fro
immediately stgfe d at -

Q @ @
3. Anal?@s con%)uct

an 1@ubat

N
th PPDa@en %e was 1n1t1@ by,
{he Vehlcle @z%\g?e wasraddedto t
t3 ithsgentle hakings¥ind incubated for 0, 2, or 4 hours.
it @3 S 2

eCO%

ach “well

0C gntil ei’tslger H

S

Q &

QHC

i
- ©

%
S

@ AN
01) wé@ m@l g@mcme@@aﬁd cach %n

&

@ (one species, one

é\
addition gNTBC in DMSO at a final

Ot basal + TYR wells.

Plates

ere f‘%t dissolved using EDTA-sodium,
Tl‘ ©hepatocytes plus incubation medium

ere th&?ﬁ transferred into separated vials and

&

l'%droxyphenyl Ql@tlc a%d (H%A) <@% o%e metabolites of tyrosine.

andlbysis Qr ‘ protein concentration measurement.

he C%[ 1on,s Ser g@n‘mfuged and the supernatants were directly
d into an_ PLsystem fm&etmatlon of the concentrations of tyrosine and

The prote@&oncer@aﬂ@@ on @ach l&@patocyte incubation was measured using the Biorad

colorime

4. St tlcs©
For@ach iné

€Se Eases,

in € cases.

Cc assg%

©©

n Co,

th@’HP@

he@@em concentration in the well. This led to artificial overestimation of HPLA concentrations

R

S

©@

bat% on on each plate, the mean concentrations of tyrosine and HPLA were
déi?errm@% Same valyés of HPLA were observed as lower than the limit of quantification; in
9‘4" concentration was re-calculated by dividing the limit of quantification by

@
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For comparisons of mean tyrosine or HPLA concentrations, the F test was performed to compare
homogeneity of sample variances. If the F test was not significant, sample means were congfed S
using the one-sided t-test. If the F test was significant, sample means were compared using th N
modified one-sided t-test with degrees of freedom calculated accordinggto the Satte@/alt@s

approximation. @JQ
& S
II. RESULTS AND I%V@SUSSION @ é}”\ @\\ @@ R
A. OBSERVATIONS & &©Q 6@ & ©§ é}©
1. Tyrosine concentrations | @@f @ S @@ >

Basal tyrosine levels were similar acros tsp cies, \d1 ‘hot chdbge @ ng tﬁ%? 1ncg{\g tion
period with the exception of the rabbit; &rosn@ evesl@a in ralibit i @a‘u were sl ightly lower
than those of other species. After the additio N@ basa%nedlum, ty me@ Is w@re
similar for each species to those obs %d umhe baml 1nc$atlons% §

%o
. . @ N
Incubations of LiverbeadsTM i 1 sa sﬁ\tyro not @d to&ppr @16 dl@erences
in tyrosine concentration acro& e s@mes Ol rml%&z resuk we@bse d in q&@a‘uons n
basal + tyrosine medium to w@ch I}%‘BC Wegs add@ @ Qo @
< SRS
Table .8.2-26: Tyrosme@ncen%atlo@l 1ncubat10n %edl&l@aftoet@glcubation of@®epatocytes with
or without excess tyro%ne an@vlth @nh@k NTBG @ \@2 2
2] oo K&
Condition | Time,h &) QRat @ Pog. O] Rabbit Mpuse Human
0 W 223.6%, | L6.220 O15.260 |« 29.12 24.33
Basal @ |25 | V2647 @ 1795 4 2075 23.03
M M 25.18 2632 S w27 8] 21.13 24.40
Ol0,. 0 A | 382D =x262%, | 1535 28.48 24.42
Basa1+ @ %) @ é%»
NTBC B N g 2687 27.60° 17, 24.63 24.48
9 |4 L7 2zo0 O 2788 @ 1G85 29.25 27.33
B d/@§+ 0 o2 & &17 AT18: ] J4.45 69.45 76.07
TYR PNEIRES 7442 |\ 8148 \ 74.55 60.63 74.03
o> 1498 @ 82@0 78.13 54.02 74.47
Basal + @?o S & &92.°NY @771 o 75.60 70.12 74.62
TYR + 2,97 & |..99.797 [ @%2.77“@ 76.05 68.52 76.73
@ ©
NTBC 4y D 79@ 816@ 79.77 73.17 77.70
=

=) O
N @
N N

B o N @ @
2. HPLA concentra&ns o Q

HPLA was@ot detgcted incwn@ﬂh only basal medium, except in the mouse incubations.
After %ﬁéﬁo G%NT to Basal medium, HPLA was not observed in the rat, dog, or rabbit
Liver sTM ihculzations:at any<time point. In mouse and human incubations, however, HPLA
conc@h ratl increfsed time.

<
basa@dl\@g supplemented with tyrosine, HPLA was similarly only observed in mice. After
& ion of NTB€ to basal + TYR medium, HPLA was observed in the rat, rabbit, mouse, and
h incubations. The concentration of HPLA increased with time in the mouse and human
inctbations, while in the rat there was little or no increase in HPLA with time. In the rabbit,
HPLA was only observed at the 4-hour time point. HPLA was not detected in dog LiverbeadsTM
incubations under any conditions.
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Table 5.8.2-27: HPLA concentration in incubation medium after incubation of hepatocytes with

or without excess tyrosine and with or without NTBC S
i

Condition | Time, h Rat Dog Rabbit Mpouse }@nap\

0 <LOQ <LOQ <LOQ [ So.15 {<LOQ?
Basal 2 <LOQ <LOQ <LOQ T 024 <IDQ

4 <LOQ <LOQ | <LOQ «]> 025. Y <®0Q:

0 <LOQ <LoQY| <LOQ> 0.18 % LOQ:
St 2 <L0Q | <10Q° | <LOQ 04 |9 0.@@ §@

4 <LOQ | <IHQ <kOQ 69 D @84 &
Basal + 0 <LOQ <3,0Q <BOQe¢,| 017« | £LoQ”
TYR 2 <LOQ | Q¥LOQ |A<LO@W | ~0.20Y | 9<10@

4 <LOQ <190 [N<1QQ [ 0% <k0Q
Basal + 0 <L0Q Q@ <f0Q /Yy <10Q:U @12 . | £LOQ
TYR + 2 0.19 ®LOQU | KLOQ ™| £ 0730 | L4054,
NTBC 4 023>k ><1QQ (& 036 . [O 14 @

o N L9 . O O & & o
S d s s e
SRR ® > S N
e @QON@US ON &© P S
& S T 98 SN

Based on findings obserted V‘(%til HP}@SC inhibit inclﬁ%g isoxaflutgle in Vé@lous test animal
species, it was hypotdgsizedthat

groups, one which is\able t use an “alt tiv@%ath

S

S

A
Study clearly

o

v
how t

The results @ghi
from excesy tyr

than ar%rats, d, or %’obit%
o %,
'

S ©
e
& & ¢

AN

o

the conditions of PD@ 1nl&l§@ion, and o@/hio&ls ml@i
through HPLA the HPPRQz {Srinhibited.
roug en the D se @n;e@ @@ @
mic&%nd Ininians A%

& 7
via

$,

@
Q&&fﬁcient at producing HPLA

o, v ns 1e matg cff
ogifie undgr the@ondigions o%mcess@ros s and @lhlbltlon of HPPDase by NTBC

rn;é%&ecies including hifiians uld@% divided into two
ﬁPLA&for d

ding tyrosine under

less.able te clannel excess tyrosine
SR
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Report: I B 0 10.Mi-390522-01
Title: 28-day immunotoxicity study in the male Sprague-Dawley rat by dletary @
administration o
Report No: SA 09405 > @}@ N
Document No: M-390522-01-1 o> NS
Guidelines: U.S.E.P.A., OPPTS Series 870, Health Effects Testing Guldehn@, N@@ @
870.7800 (August 1998); %, \ .
Deviations: not specified o % \ @nQ @
GLP/GEP: yes S o SN N S
o < o VY 9O &
SN Q @f & <
Executive Summary ) @

Groups of 10 male Sprague Dawley rats were fed ets C a1n1% is z@’ut at@%%@i&@,

97.8% pure) at concentrations of 0, 160, 80(@&nd 4 gleas§& da)@? for ean c mpoung

intake of 0, 6, 57, and 279 mg/kg bw/day resp Vely@ An tio malié re

administered cyclophosphamide at 3.5 fag/k hw/d y orgl gayage :fo§o d@/s andMactedas a

positive control group. Four days prio ne&gopsy anirals wegg i ﬁnizﬁith ep rgdblood
1

cell antigen (SRBC) by intravenous@ect@% of Q&RB@pe fiimal vein. Blood
samples were collected on study 30 ju8t prioito negi*ep r an@w ofspeci anti@BC IgM.
All animals were then necropsied, gr@§s pa@log@@b%@n&@errfo nfed, ard spleen and
thymus were weighed. Q@ @ &

N @ & &@ 2 Q
In the group receiving 150@ﬂut0@v1a t@ diet @ 4000@7pm body @ght a@% bod® weight gain were
reduced compared to cdntrol a %mals ThereWere o effects of Body weight ody weight gain at

&
either 800 or 160 pp%Ther s n@ecre@ 4-") pr&@lctlc&afte&SRBC 1@ tion.

O

In the animals r @ng clopl@ph e by oral @@age Here was a sight reduction in both body
weight and bo@ gakg Ab %d rétative {?e $d tHymus weight were reduced,

compared to t neg@ rol g@ p, % tne&ops everafanimals’were noted to have atrophic /
small spleen @r't yﬁws e g es e to jec was also markedly reduced in
11 spleen and / @y th he I %@ @RBC@ %ﬁ 1 kedly reduced i

these anim v\g o
R
The NOAEL for immunotexicolagical parameters i%hls sgdy was 4000 ppm (approximately 279

mg/kg bw/day), t}% 1ghes{§do Gosteds, g&’ Q
o §9 N
& <& & \(134 ERIA ©A %IETHODS
%\ S By
A MATERIALS: 2 Q 2P SN
NI
%L,&’l"est Material: § @\ @oxa@ole

Descrl@on & @ whige powder

Lot/Batch: . * § 6463/5/8/9
Purity: . 08.7%
AN Q 9.

&Ve @e an@’)r t1ve control: cyclophosphamide
@ lﬂ§ P yclophosp

@
3.€@C&st animals:
Species: male rat
Strain: Sprague-Dawley
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Age: approx. 7 weeks at start of treatment
Weight at dosing: 262-321g D
Source: m@ &
France S @’ &
Acclimation period: 12 days @,Q A Y S
Diet: A04CP1-10 (Scientific Animal ng and Engme@mg,@igy,
France) @\9 %
Water: tap water @ @ @
Housing: individual housing in suspen@d stainless @el W§mes&g ©&
cages @& &© @ § &
Environmental conditions — % Q &’ © &@
Temperature: 20- 24° N L@ ) \© & @
Humidity: 070% . &S SN
Air changes: appraximatedy” 10-1S air cHange, @'r h0@§
Photoperiod: 12 hour h@i, 1 r d@a . @& @% @& .
UL ERN \\ S % Q w §
RN NN R SRS
B. STUDY DESIGN: SR S N A
@ A R ®\ @ Q) S %,
1. In life dates: 26 April 5@10 -35 Magp201 %@ ©) &© Q O S
o . Ty S 4 @ SN
S @ @)

N
2. Animal assignment axn, treatmen§ <
On the day of rando(%lzatl@ allgnimal® were@lelghe% a@ ac puteﬁ@ed randomization

procedure was used\to s%-‘ct anignls § the Sstudy @¥dom  the middie e weight range of
available animalss _This éstredéa simifar bO@WCL&@dIS@buUQ& amon@roups (within + 20%
of the mean bo elgh%n t@ay (@rand@zatgg &

Dose level@%r r&@aﬂuﬁﬁe were s%\base%\on t«@ S of@%ewous studies, in which

administ na @)O m, b @éy rou creased lymphocyte counts without

any effect On bégy weight, and on the red &)dy v@igh \% body weight gain in a separate

study, 42250 and 75Q mg/k W@ ose le o@ 5 m@ikg bw/day for the positive control
g@osphamld@@/as @eted ter evaluai@ rate -day study with cyclophosphamide

alone §) &\ éﬁ \@ @\ é %

3. Diet prep@atl@nd lysté\’ R & @b

The test substanc@isoxad]dtole Was gr@ld toQ@ fine fidwder before being incorporated into the diet

by dry rﬁ@mg t(@%) the\g\qulr@conc@tra‘u@s When not in use, the diet formulations were

stored=at approximately 1@ =S

2 @ @ ‘%

T%e homogeneﬁ@of tl%test stan@% in tl&ﬁiet was verified before the study for the lowest and

shighest concentratiogs, to demonstfate a@uate formulation procedures. Dietary concetnrations

of the test s@:stance Were&\@riﬁe@for each concentration.

& B

The d@g féﬁﬁﬂag of icq\}alclo sphamide was prepared by dissolving the compound in

ed water’ to uc@ae required dosing concentration. The formulation was prepared and
@
Seghl a§ﬁgh§ ght @tamt containers at approximately +5C when not in use.
@ ISR
ﬁe ogel@ity @ cyclophosphamide in vehicle was verified to demonstrate adequate
ob@tion procedures, and concentration of cyclophosphamide in water was verified.




B . Page 109 of 113
sayer) Bayer CropScience 2013-11-15
R

Document MCA: Section 5 Toxicological and metabolism studies
Isoxaflutole

C. METHODS: .
& O
1. Observations \ §
All animals were checked for moribundity and mortality twice daily, on @aﬂy on weeg .73 d
public holidays, and were observed for clinical signs at least once y. Detaﬂe‘ﬁ physie 1
examinations were performed at least weekly during the treatment periQd. @\
@ & 2
% X
2. Body weight @ \\ @ @
Each animal was weighed at least weekly durlng the acch *1- bization perlé) @e s@g of
treatment, at weekly intervals throughout the tre@ﬂent perlod before ne@psy Q @@ @@}
3. Food consumption and compound 1nt@ @@) Q @ &
Food consumption was determined week]%throu%ﬁubt@mg@% w%@t of &d r&%alm %rom
the weight of food originally prov1ded @ @, o % K

7 oy @
v @ Q o &
4. Sheep Red Blood Cell challe @ @

n
Sheep red blood cells (SRBC; gi/[er&lx @rend& nurr@r 7%\141) @%re @lect@ an
appropriate antigen as it is recor@nd& y tl@uld@e §) § @
S
On the day of injection, SRB@Wer@Washég in @spha@% uf%?d s @e c ﬁﬁed ‘and diluted in
phosphate buffered sahrﬁ@w obtain a epag& ai 10° &r ml. SRBC
preparation was then kept on icé untiiuse, On study @26 @l an%lals indll groups were

immunized by 1ntrave%)us 1nétlon .5 @SRB@in the tail @ @ %@
SN

5. Blood sampling and@BC@peclf@Ig 't/ say_ S &)

At terminal sacrifice 4 dg@s a@ m 1za amr@lls (® dle@sted) were anesthetized

by inhalation, S(g.urane @pd ?i@d sample en rom al animals in all groups by

puncture of, reteo= orbl@“venous pl XUS. ‘t@od 1nt6®bes with clot activator and

centrifugnd @Jm @quot@ereﬁtxﬁ@h stozgd at @prox tely “74C until analysis.

ELIS,A%chnlques \@re useé?o @n &RBC@)e%@p IgM@n serum from all animals.

6. %acrlﬁce a pathQ,logy% L° \© ~ §\©

On study da@), allani wete sac@fced & exsanguination while under deep anesthesia
through isoi@nran%ghala n. @fl anifeals were necropsied, including the examination of all
major orgags, tis ody@awtl@ Spl and@iymus were weighed.

@
S S $@ -\ﬁESU@?S A@D DISCUSSION

S (S TS
A. OBSERVATIONS: N @& 9
-~ ~ @’ Q &

@

1. Clinical signs o 0x @ &
No clinical 1gns%wsere 1®y anfials in any group.

. q rtallQ%ﬁ Q v @
There er&@b m%rt@ht@rmg the study.
‘”\9

BQBO EIGHT Aﬁ BODY WEIGHT GAIN:
uf‘jv welght was marginally decreased in the groups recelvmg cyclophosphamide at 3.5 mg/kg
bw/day, or isoxaflutole at 4000 ppm. Overall body weight gain was reduced in both groups as
well.
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Table 5.8.2-28. Body weight and overall body weight gain in male rats administered either

isoxaflutole in the diet, or cyclophosphamide by oral gavage. @ @@
; Qy
}Cyclophos@mig,

Isoxaflutole, dietary concentration in ppm @S mg/kghw/dags

f/a74

Day 0 160 800 4000 ~ IS
1 297 293 294 200) L 92956 o 7
8 342 336 (335 832 5 B o | g
22 400 398 390 Q386 @ 386 s S
29 429 427 o> 418 {7410 [ QA9 &
Body weight gain, g 133 134 8] 124 § 4 4 o 11 Y
T R O
@ . w \@ @ D & ¢
& &) N3 RS IS S RS
C. FOOD CONSUMPTION: o 9 & & b@ PN )
There was no effect on food consump‘%n in a@gro@ Q S Q @7 @&
SIS RS £
@ S @ R OEPNEES NS
D. SRBC-SPECIFIC IGMRESPONSE ¢ & <& o &

%

negative controls. However, there @zas no@ffect ¢Hisox tole & at1 n anti-SRBC IgM
production, while cyclop@han{%e dect@aseddfic re@nse & RB as expgctedis,
S ©

Table 5.8.2-29. SRB@—Spec@ ng@gfu/m@ in mafe rats adm@tere’dﬁ)lthel@soxaﬂutole in the

There was a great degree of ifiter- 1n&@1dual\res§ otise m%ﬂ@gro@s, 1@dln oth qgﬁ%%ltlve and

X
diet, or cyclophosphamide yoral @Vag SN QD $ KQ
% o ¥ .9 « . S
N “@7 $ O & | Cyclophosphamide,
@ r§ I@&aﬂiﬁﬁle, dletary\f nceg@ationin PP mg/kg bw/day
> L0, T60 S 800 G 4600 3.5
Mean O & |n 98@ (08948, | 596658 | 14099 1386**
Standard aéwat%’n b 19133 6409 @,§ 6268 L 14249 541
** statisti¢ally significantat p < 60T ) (S @ o
c T a s L& Es
E. SACRIFICE PA"EH LOGY: &7 N
X N SN
~ NN @
1. Body an@o@wel > > s
Terminal bodyzweigh©was dgj easédin ar@lals I@elvm@ﬂOOO ppm isoxaflutole, and in animals

receiving cyctophos rr@ at Q%g/ bw/@ buttthis decrease was not statistically significant in
either gro Spleen and yn@wm@t wqre@@lgng;@ﬁntly decreased only in the cyclophosphamide
group @9 @

N
\I&Me 5.8.2- 30%Teng§nal bQ?}j/ We@@ﬁt @ spleen and thymus weight, in male rats administered
either 1soxa@utole in Q@ or @clop sphamide by oral gavage.

@9 % @ @ Cyclophosphamide,
,& Q> Q© §’Is0xz§?utole, dietary concentration in ppm mg/kg bw/day
N S 0 160 800 4000 3.5
]@%1na@®dy® g %, | 4349 430.3 423.0 414.1 413.3%*
Spleercveight,® 0.774 0.765 0.745 0.738 0.561**
"Relative spleen wt, % 0.178 0.178 0.177 0.179 0.135%x*
Thyfhus weight, g 0.587 0.558 0.530 0.494 0.440%*
Relative thymus wt, % 0.135 0.130 0.126 0.119 0.107*

* statistically significant at p <0.05 ** statistically significant at p <0.01
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2. Gross pathology .
No macroscopic changes were observed in either spleen or thymus of animals receiving isoxaﬂu‘m@ at &
any concentration in the diet. In animals administered cyclophosphamide at 3.5 mg/kg bw/day;s §

atropyhic / small spleen (4/10) or thymus (3/10) were noted at necropsy. S @® S
3 ©.8
S < o
.  CONCLUSION 2 Q o

° . X
The immunosuppressive properties of cyclophosphamid (Bere clearly shown in this Ey, b@é\ @Q

@
markedly decreased IgM response to SRBC injection and*by decreasspleen and u@ig nd ©&
reduction in spleen and thymus size at gross necrops v

% & & VO &

R e &
No immunosuppressive properties were observe@@%er dietary%imigi@%)tion o@is%@lutol@t u@
4000 ppm in the diet. A dose level of 4000 ppm (app@xima@ 27%}1g/k /day) was\?i\N 0
Observed Adverse Effect Level in male rats fgy°the i@m ic ic ra s observe

e Lt e e e e s,

‘&% \@ \@ Q &% S © @j @§

S Q
@}N\@}o&@&\é\gé\’@§
RS & p o
Ve o » & 9 .0 O ~
o = ¥ S @ O 0
&N LA & &
%, AN .9
v O & o SN L9
o O N W @@%@
°\%@§@&©%%%©
v e O ¥ O K )
& e §5S 91
@
STV T &
b@ﬁ@%@@K & o @
O\@ %%@%b\@?@@?&
& F§Es T
° S
FIEFITs s
5 S & & o o
IS > & O
o N .U O .0 @
Q0O S & b
©©%§@@@
) o & @ &S
& 2 Q é\@\
X @%@@&\
S @§$} Q&@@
@%
&%“ﬁ@@
&§§©%©@
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CA 583 Endocrine disrupting properties

o

Based on a complete toxicological data set, there is no evidence of any endocrine disrupting pot@ﬁal@
of Isoxaflutole in mammals. Furthermore isoxaflutole does not fall under the interim cr@a fofd”
endocrine disruption. S @ @

g
Studies submitted for evaluation during the initial evaluation of Isoxaflutole den‘@%\strag that,
Isoxaflutole is an inducer of hepatic phase I and se II xenog%tlc metabohizing -€nzy

Secondary to this induction, alterations of thyroid honf?@stasm thigg) a known 1@% @1
dismgptin @
< Soergp s é

observed in some sensitive species. Isoxaflutole {[self does possess @’ berin

properties. @
Further details of the relevant studies can be fou%%?n sectlons@§4 5 &%’id C@ '8 §\ @2 @@
RN LS v
, & & & & AN RN
CA 5.9 Medical data Q%%ﬂ o Q o &’
n RN 'S & o
SRR 5 S O
RN N S 9§
CA 5.9.1 Medical survellla@ ogﬁnam@ctu@g plant pggonn@@m@n%o ng

studies & v ®\

< &
Isoxaflutole has been prod@ge% € t@nall an &ua@ra &amo@ @Q tons smce 1997. A
is

workforce of 58 to 63 em@oyeeNlas en invéWed i, 1ty o incidentsdave occurred or
complaints been voiced \Y\Reg%ar medical examinagpns aré&done%gvery &0 5 years, depending on
age and job tasks. . THe exafinations i el

de lood count, @ ng @od ar, liver enzymes,
N
blood fats, blood pre%ure é%ldloégéetry qad Tu edincti tesgélg, and*also a@ress life-style factors
ude

7o

=.

S

like nutrition. Bi g 1s:aJso inc d@ '~ Q
Since 1997 the@exalgnatlo@aveal@no a@%m@results@elatecﬁo isoxaflutole.
&> SRS

CA59.2 at@@ﬂle@ed oéﬁul&fﬁs < @ §

No clnzgfal cas@ﬁ nor pmsor@mg m%dent Ve b@n bhsheg‘%n the literature. Additionally, no

data@a general po@?&tl or ep1 e 0g1 edl tudr% are available.
S\ @ \ S
CA 593 D@ct ol%erv on?sq% N @%’ (& S
No clinical c@?ses {1 poi @md %ha blished in the literature. Additionally, no

data on g ral qula&h ex‘pgsure& epld%mol%lcal studies are available.
@ A @ 2
CA 5. 9@@7 Epld\%@holo@cal st d1e§
{3@ data on gener: ﬁl p;@atlo@xp@ o@wemlologlcal studies are available.

i o poison
CA5.9.5 & ia s1s po@nng @etermlnatlon of active substance, metabolites),
s@1 ic §

igns ?ggf pm@mg, clinical tests

\:

SN
@e ha@? beenHo p@mng cases and in regard of the low toxicity of the compound no such

datg are lable ©
N @@@ § ES
NS

&
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CA5.9.6 Proposed treatment: first aid measures, antidotes, medical treatment @
N
First Aid: S @® S
e Remove patient from exposure/terminate exposure N A Q

e Thorough skin decontamination with copious amounts %ater and soa§if a@able@
i ' DA
with polyethylene glycol 300 followed by-water {w N N Q

* Note: Most formulations with ¥his active ingtedient can lé%dec@tamin@ed

with water (and soap), so fer formulation® olyethyleﬂg@gly@ 30%@ n(@&@
required. %@ Q& &' &© g @) &@
e Flushing of the eyes with lukeW@ water for 43 minu#es R O & @

e Induction of vomiting does ot seernafo begquimg\in gggqud \e l{v%’ toxigty. It
should only be considered ifQ larggmo@ has @en lowéd;, if the inge&tbion was
less than one hour ago, a@f the\ @aﬁe&t@ fi llns%ious. @@ @ @&

o Induced Vomi%g can\%mov@maxi@ 5&& of the mg@ed su@ﬁstanc§
e Note: Indu ogx%mit@ is @idd%gﬁif a @’mul@n @ining@)rganic
solvents hds beenffiigested! v § @Q S %@9

N 6 o Y 9O .0

(&

@

S N
S &
O R

©©©

@
< TS & o
CA 5.9.7 Expected éffect&of p §nil@% @ AN )
9 O S ANEUAN \25@
No data is available, as r%poisoﬁngs©§ve %Currg@w R $ §
v 9 . N .
F TS e . %
& o S 2
S QO NN 9 A @
©© ©\ s N @ &\ N §@ §
>y & .0 9O «7 & D S o
o N N < N
2 2o %@ SHKS; v @ U
& o & & & < N
A \@ o\@ “ Q° \@ L \©
@) AN
§ h 0N @ & >
ey § O S
@ O & .9 © O @
Q O © SN NN
¥ o K & e
=) S o L2
@7 2 ) @ @ N
NN RS
& LS IR S
o ® & N 9
N SN
WOV A
@ Q Q & ©@
SN
&g
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