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In support of the registration of Ignite® as a herbicide for
rrestrLal foci and non-£ood crop uses (see attached label), the
gistrant, Hoechst Celanese Corp., has submitted more than 42
studies. Scme of these studies are not related to toxicology;
zhe toxicologically relevant studies are evaluated. The data
zvaluation repor:t of each study is attached, and the conclusions
o2f the evaluated studies are presented below.

3ased upon the ZPA guidelines and the uses, the recguired toxi-
cology studies Zor both terrestrial food and non-food uses are
indicated in Takles I and I, soncbive‘v. In addizion, the
studies which have or have not sat :sfied the reguirements are
2150 s%own in those two tables.

It should be ncted that %£he mouse oncogenicity s
conpined chrontv and oncogenicity rat study had ce
Zucted, but 3 NCIL for systemic Loxicity could non
n e::ne' study. d‘thout 3 NOEL the rat study <8 n

egulatory purgoses. The mouse study is conside:ed as ac
7r assessing Ing cSncogenis potential of tne test agenc.

at =-=2ratology s:tuZies are available. When tne Zdata of the
tuds '
£z

Uy oy rnn r

chey are sufficient in characterizin
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Table I

Ignite®: The toxicology studies which are required for granting
the registration of Ignite for food use and the studies
which have satisfied the requirements.

Food Use

Technical Product Reguired Satisfied
Acute oral LDgg Yes Yes
Acute dermal LDgg Yes Yes
Acute inhalation LCsgg Yes Yes
Primary eye irritation Yes Yes
Primary dermal irritation Yes Yes
Dermal sensitization Yes Yes
90-day feeding - rodent Yes Yes
90-day feeding - non-rodent Yes Yes
21-day dermal Yes No
Chronic feeding

rodent Yes No*

non-rodent Yes Yes
Oncogenicity

rat {preferced) Yes Mo*

Mouse {(preferr=4d) Yes Yest
Teratology

rat Yas Yes
rabbit Yes No

Reproduction Yes Yes
Gene nutation ves Yes
Structural aberrztion Yes No
other genotoxic 2Zfects Tes Yes
Metabolism Yes Yes

* The combined chronic feediag and sncogenicity study with rats
has been well conducted, and the study was classified as min.~
mum. However, 3 NOEL coulZ not t= estaczlished Zrom the repor:ted
data. Also, “=e MTD was not apprzached Zor the male rats.

¢

t The mouse oncocenicity stucfy has ceen well concdicted, and
the study was classified as minimim. AlZ:though 3 NOEL for
systemic toxicizy could noz be eszabliszed from the reported
data, the mouse study is consider=24 to ze accectable for :the
purpose of assessing the cnacogent: potential in mice.




Table II

Ignite®: The toxicology studies which are required for granting

the registration of Ignite for non-food use and the
studies which have satisfied the requirements

Non-Food Use

Technical Product Required

Acute oral LDgg

Acute dermal LDgg

Acute i1nhalation LCsgg
Primary eye irritation
Primary dermal irritation
Dermal sensitization

90-day feeding - rodent (recommended)
2l-day dermal (recommended)

Teratology - rat (recommended)
Gene mutation

Structural aberration
Other genotoxic effects

Yes
Yes
Yes
Yes
Yes
Yes

Yes
Yes

Yes
Yes

Tes
¥Yes

Satisfied

Yes
Yes
Yes
Yes
Yes
Yes

Yes
No*

Yes
Yes

No
Yes

* The use of Ignite® on turf grass will result in human

exposure vis skin contact.



CONCLUSION OF INDIVIDUAL STUDIES:

Subchronic Toxicity Studies

1).

2)-

3).

Subchronic dermal toxicity stucdy in Wistar rats (Hoechst
Study No. 83.0159; Report No. A31477; Project No. §4.0563)

Groups of Wistar rats (6/sex/dose) were repeatedly applied
Hoe 039866 at doses of 0, 100, 300, and 1000 mg/kg/day on
the shaved skin for 21 days. A recovery study applying low
and high doses and 5 rats/sex was conducted for 14 days
following 21 day Jdosing. The results indicated that 2/6
males of 300 mg/kg group and 4/11 males and 2/11 females in
1000 mg/kg groups showed aagressive behavior, piloerection,
and a high startle response. Bessed on these observations,
the LOEL is 300 mg/kg; NOEL, 100 mg/kg. The study is classi-
fied as Minimum.

13-week feeding study in mice (Hoechst Report No. A31477;
Project No. 018516)

When groups of NMRI mice (l0/sex/dose) were fed diets con-
taining Hoe 039866 at nominal concentrations of 0, 80, 320,
and 1280 mg/kg for 13 weeks, significant increases in amino-
transferase and ir alkaline phosphatase were seen in high dose
males. Increases in absolute and relative liver weights were

also found in mid and high dose males. Based upon these findinzs

LEL was established as 320 ppm; NOEL, 80 ppm. The study is
classified as Minimum.

28-Day feeding study in rats {Hoechst Report No. A34553; Pro-
ject No. 772)

Groups of Wistar rats (40/sex) were administered Hoe 039866
at dietary concentrations of 0, 40, 200, 1000, and 5000 mg/kg
diet for 28 days. The actual compound intakes were 0, 3.7,
i8.7, 93.5, and 443 mg/kg body weight. Increased incidence of.
spontaneous activity, reactive behavior, and absence of opupil-
lary reflex were seen in 5000 mg/kg males. Decreased body
weight and food consumption were found in 5000 mg/kg males ancd
in both 5000 mg/%g males and females, respectively. Decr=ased
brain dopamine level was found in highest dose femalec. De-
zreased 3jlutamine synthetase activity levels werej seen in the
iiver of males in 200 mg/kg or more, in tne xicneys of males
in 200 =mg/xg or more, and in the brain of 3000 mg/kg males.
3ased ucon these findings, the LEL was 200 mg/%g diet {(138.7
me/kg bw/day; NC=ZL, 40 mg/kg diet (3.7 mg/kqg cw/day}.

The study design d1id not meet the requirzements for 3z Zub-
chronic zoxicicy study. The study is classifiec as supple-
mentary.
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5).
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28~-Day oral dose-range finding study in rats (Hoechst Report
No. A29425; Project No. 018949)

Groups of Wistar rats (5/sex/dose) were fed Hoe 039866 at
dietary concentrations of 0, 50, 500, 2500, and 5000 ppm for
28 days. At week 1 -of treatment, food intake was decreased in
2500 and 5000 ppm males and females. An 11-20% increase of
brain cholinesterase activity was seen in all treated females.
Increases in urine specific activity of 50, 500, and 5000 ppm
females and in absolute and relative kidney weights of all
treated females were found. Since this study is a dose-range
finding study, it is classified as supplementary.

28-Day oral toxicity study in dogs (Hoechst Report No. A24048;
RCC Project No. 048734)

This study consisted of two parts; one part dealt with meta-
bolism, and the other part explored subchronic toxicity in the
dogs.

Groups of beagle dogs (6/sex/dose) were orally administered
(by capsule) Hoe 039866 in gelatin capsules at doses of > and
8 mg/kg/day. The animals received unlabelled Hoe 039866 <=ec:-~
nical on days 1-18 and then l4c-Hoe 039866 on days 19 -25.

Metabolism: Most of the test material (>80%) was elimizated
unchanged via feces; approximately 14-17% of the applied radio-
activity was excreted in the urine. Of the radioactivity in
the urine a metabolite, Hoe 061517, accounted for approximatel:
24.7%. The metabolism portion of the study is considered as

acceptable.

Subchronic toxicity study: Slight to moderate inhibiticn of
cerebral and hepatic glutamine synthetase activity was opserved
in 8 mg/kg/day dogs. This part of the study is considereZd as
supplementary because there were many deficiencies which in-=
cluded no histopathology data.

Subchronic inhalation toxicity study in rats {(Study No. 33.
0160; Report Issued: March 26, 1985)

t
Groups of Wistar rats_(l5/sex/dose) were exposed (nose sniv)
to 0, 3, 20, or 46 mg/m of doe 039866 for 28 days over z peric:
of 40 days. The results indicated :zhat 1ncreased coaqulz=cion
time in females which_received 20 or 46 mg/m3. The NOEL was
established at 8 mg/m3. The study is ﬂonsxdered as suppl=emen-
tary due to insufficienc exposures zo the test agent.

A
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Neurotoxicity Studies

1).

2).

Acute neurotoxicity study in white Leghorn hens (Hoechst
Report No. A21969; Project No.: 275/79)

This study has two parts. One part explored the acute oral
zoxicity of Hoe 039866 in hens. In this portion of the study,
groups of hens (2/dose) were orally administered (by gavage)
Hoe 039866 liquid concentrate 40 at doses ranging from 1,600
to 10,000 mg/kg. Each hen received a single dose and was ob-
served for 14 days. No acute toxicity was observed.

In another part of the study, 20 hens were divided into

4 groups with 5 hens i1n each group. Group 1l received a single
oral dose of 10,000 mg/kzc of Hoe 039866 liquid concentrate.
Group 2 received the test substance plus antidote (at~-opine

and toxogonin). Group 3 was the positive control which received
triorthocresyl phosphate (500 mg/kg). Group 4 was negative
conzrol. The results showed show no abnormal behavior or his-
tological changes in the brain, spinal cord, or sciatic nerve.

This study has many deficiencies, and it is classiiied as
supolemeantary.

Observational assessment of neurotoxicity and determinaton
of glutamine synthetase activity, NH and glutamate levels
in srain, liver, and kidneys of female Wistar rats (Zoechst
Report No. A3424Zz; Project No. 386.1003)

Groups of female Wistar rats (1lS5/group or 30/grour for high
dose) were orally administered Hoe 039866 acr doses of 200, 800,
ané 1600 mg/kg. Clinical and functional observations were carried
out daily. Measurements of glutamine synthetase, NH4’, and gluta-
mate levels were carried out. The results are the following:

2). Zlinical signs. Incr=ased spontaneous activity was seen in
all treated animals. In 1600 mg/kg animals, incresased inci-
dences of spontaneous activity, piloerection, andé tono-
clonic convulsion wez=2 reported.

o). Functional observation for neurotoxicity signs: Decreased
reaction was seen iz 200 ana 800 mg/kg animals. In 1500
ag/xg animals marke< CTNS excitability as indicazzd by
convulsion and spasms followed by exhaustion was seen.

2i. DJecreased gluramine svnthetase activity was seen 1n orain
<idneys and liver essentially in all :treated aninals.

4}. Thanges in zlutamatz and NH4+ levels were variac.2 in 4il-
Jrgans =xamined

Tni3 3tudy nas many deficiencies which inclucde the 1se of dnlv



0069364

female animals and difficulty in determining wiich animal showeZ
which response. The study is classified «s Supplementary.

Chronic Toxicity Studies

1).

2).

Chronic toxicity feeding study in dogs (Hoechst study No.
A29827; .roject No. 019203)

Groups of beagle dogs (main study, 8/sex; interim sacrifice,
4~3/sex) were fed Hoe 039866 in the diet at doses of 0, 2.0,
5.0, and 8.5 ma/kg/day. Two dogs in the 8.5 mg/kg group died
during test, and the histopathology study showed that these
animals had multiple myocardial necrosis and necrotizing aspi-
ration pneumonia. At 6 months, electrocardiogram results
revealed a dose related decrease in heart rates in treated
males and females. 3ased on mortality, the LOEL is 8.5 mg/kg/
day; NOEL, 5.0 ma/kg/day. This study is classified as Minimum.

Mouse oncogenicity study (Zoechst Report No. A33219; Project
No. 018527)

Groups of NMRI mice (50/sex/dose) were fed Hoe 039866 at
dietary coacentrations of 20, 80, 160, or 320 ppm (160 ppm
for males and 320 ppm for Zemales) for 104 weeks. Interim
sacrifice (10 mice/sex/dose) was carried out at 52 weeks.

Tumor incidence was comparable between treated and con-
trol animals. A dose-relazed increase in the mortality rate
Wwas seen in hign dose males. In addition, significant decrease
in body weight was found ia high dose m3:les of the interim
sacrifice animals. Decreases in absolut: liver weight and
liver/body weight were found in all treated females. Aan
increase in the incidences of cystic follicles and of chronic
nephropathy in all treated males relative to those c¢f the
controls were noted. Basedé upon these findings, a NCEL could
not be =stablished. The study is classified as Minimum, but
With no NCEL it is not useful for requlatory purposes.

Teratology study in rats (zost-natal) {(dcechst Studv No.
2R0486; Report No. A33812)

“wenty precgnant female Wistar rats were administerad (by
xzv7age) Hoe 539366 ac doses of 0.5, 2.24, and 10 mg,/xg Zzom
Zestaticn davs o0 6. Tha dams were allowed 'to deliver
normaily, ané zizer oirth zthe offspring Wwere observed for
22 to 22 days. lio compound related changes were seen in botn
matarna. animals or offspring. The NOEL Zor maternal and
developmental <oxicity (post-natal) was 1) mg/kg/dav (HDT}.
WAhen =he data 22 =his stucdy zre considered with those 0of Iwe
npravious studizs (ZPA Accession Nos.: 972965 & G739.35), =nis
stidy is classiZied zs Minioum.

&

e
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Teratology study in rabbits (Study No. G2K0402; Project No.
84.0177)

Groups of pregnant Himalayan rabbits (15/sex/dose) wersz
administered Hoe (39866 by gavage at doses of 2.0, 6.3, and
20 mg/kg from gestation days 7 to 19. Fetuses were delivered
on day 29 by caesarean section. Increased incidences of ore-
mature delivery, abortion, or early resorption and decreased
body weight and food consumption in 20 mg/kg dams were noted.
In 20 mg/kg group, an increase in the number of dead fetus/
litter was also seen. Increased incidence of weak or absent
ossification of some skeletal bones in fetuses of 6.3 and
20 mg/kg groups was found.

The report has several deficiencies which include vague
diagnoses of the skeletal examination. These deficien-
cies do not allow accurate assessment of the developmental
toxicity of Hoe 039866 on rabbits, and under the present
conditions a NOEL and LOEL are not established. This study
is classified as Supplementary.

Two-generation reproduction study in rats (Hoechst Stuayv No.
A35589 and 33217)

In the Fp generation, groups of Wistar rats (30/sex/dose)
4er2 fed Hoe 039866 at dietary concentrations of 0, 40, .20,
and 360 ppm for 80 days prior to matiang and throughout tze
Jeszation and lactation period. At the weaning of the c¢Zf
spring of F1p generation, pups were selected to be the ¢
of ¥>5 and Fyg generations. The teast compound containing
were presented to all animals of all cenerations.

At 120 and 360 ppm, sigificant increases in kidney weizhts
¥er=2 seen in Fp males and F] males and females, and based
ipcn these findings the NOEL and LOEL Zor parental toxicizy
are =2stablished as 40 and 120 ppm, respectively.

Az 360 opm, sign:ficant reduction of the number of pucs
43s oObserved in all generations. The LJEL for reproductive
toxiczity is 360 ppm, and NOEL is 120 zom. This study iz

classified as Minimum.

Comoined znronic toxicity and oncogenicity stydy ia racs
dc=ecnst Report No. a338ll; Proiec:t Ne. 0185035)

Ziznty Wistar rats/sex/dose Wwer= adninistered Hoe 0939335
3t Zistary concentrations of 0, £33, 143, and 300 pom. Ten
rat3/sex/20se Wwere sacrificed ac 32 neeks; 20 rats/sex/zsse,
3t .J4 weexs; 30 rzzs;sex/dose, 3z 137 Weeks.
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Increased kidney glutamine synthetase activity and abso-
lute and relative kidney weights in all treated females and
in mid and high dose males were found.

Relative to the controls, a marginal increase in the inci-
dence of pheochromocytoma was seen in male rats which wer=
sacrificed at 130 weeks. This increase was within the range
of the historical controls. 1In addition, pheochromocytoma
was commonly seen in male rats. Therefore, an oncogenic eifect
of Hoe 039866 was not clearly demonstrated in this study.

Based upon the increases in glutamine synthetase activizy of
the kidney and in kidney weights in treated females of all dose
levels, a NOEL could not be established. However, the study was
well designed and conducted. Based upon the guidelines of the
Agency, this study is classified as Core Minimum without 3 NOEL.

METABOLISM STUDIES

In the present submission there are 10 metabolism studies some

of which are classified as supplementary. When all the data Zzom
these studies are analyzed together, the following metapolic
characteristics of Hoe 039866 can be dervied:

&). With dermal application, the chemical is absorbed zhrough the

skin, much of the radiocactivity is eliminated via uarine, znd
the radioactivity is not accumulated in any organs examined.

With single oral dose administration, the majority of the radio-
activity is excreted within the first 24 hrs, and much of it

is eliminated in the feces. The excretion pattern is a two-
phase process. The radioactivity level in liver, xidneys,
brain, and gonads is minimal.

With repeated oral dosing, similar results are obtained zs
those with single oral administration.

Metabolite analyses show that in urine two metabolites ar=
oresent in small quantities. One metabolite is Hoe 061517,
and the other is Hoe 086486; the structures of botn meta-

bolites are presented below. In feces, essentially all th=
radioactivity is unchanged Hoe 0398656.

5]
H3C - 2 - CHy - Cdy - CH - COOH
oy NH 5

doe 0239366
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H3C—El-’—CH 2-CH2~-COOH H 3c-z§=-—c—cz-: 2~COOH
 OH oH
Hoe 061517 Hoe 086486

The available metabolism data on Hoe 039866 are sufficient in

describing the metabolic fate of this compound even though some
studies are classified as supplementary. Additional metabolism
studies are not required at this time. The summary of each study
is presented below.

1).

Pharmacokinetic study with dermal application on rats
(Hoechst Report No. A34502; Project No. 056597)

Twenty-eight male Wistar rats/dose Were dermally applied
radioactive Hoe 039866 at doses of 0.1, 1.0, and 10 mg/rat
on 6 cm? of shaved skin. The 28 rats/dose were further
divided into different subgroups which were exposed to the
test agent for various times (0.5, 1, 2, 4, 10, 24, and 168
hrs). At the end of the exposure period the tec: agent was
removed from the application site with soap and water wash
except for 24 and 168 hr groups where the wash was af:-er 10
hrs of exposure.

At low dose, 42.3 to 50.8% of the applied radiocactivity was
absorbed whereas at high dose 26% was absorbed.

Afrer removal and washing of the treated skin, A substantial
anount of the applied radioactivity scill remained, and it was
gradually absorbed and eliminated.

Accumulation of radioactivity was not found in any organ.

Radioactivity was found in both feces and urine, but majority

of Hoe 039866 was eliminated via urine.

“he study has been well conducted and reported; it is classi-

fi2d as Acceptable.

L . : .l _— . i ..
Stuadies of xinetics and residue deterninatsons in rats fol-
lowing an oral dose of 30 mg/kc (Hoecast Report No. A33239;
Project No. 01-L42-04537-35)

Jdral administration of a nominal dose (30 mg/kg) of +4c-
Joe )39866 0 5 Wisztar rats/sex resulzed in rapid =2limiracion
during zne first Z4 hrs for both males and Zemales. The major

i
o)
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4).

5).
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route of excretion was via feces. Within 7 days of pos:z desiag,
greater than 94% of the dose was eliminated. Kinetics analysis
revealed that the process of eliminaton was a two-phase process.
The tissue radioactivity level for kidney, liver, and gonads

was just above the background level.

Althouch this study d4id not identify any metabolite, the
report presented valid kinetics data. It is clssified as
Acceptable.

Studies of kinetics and residue determinations in rats
after repeated oral dosing (2 mg/kg) (Hoechst Report Yo.
A33975; Project No. 01-L42-0465-85)

Six Wistar rats/sex were orally adminpistered (by gavage)
unlabelled Hoe 039866 for 14 days and l4c-Hoe 039866 a: tn=
1sth day at a dose of 2 mg/kg. Majority of the radiocactivizy
was excrered within 24 hrs after the last dose. The ma-or
route of excretion was via feces. There was also a twc-phzase
elimination process. More radioactivity was found in zhe
tissues of animals dosed repeatedly than that of animals
receiving a single dose.

Althougn this study 4id not present any findings on netz-—
bolires, it reported valid and useful information on =:xe
kinetics of the test agent in rats. It is classified zs
Acceptabl=.

Pharmacokinectics stucdy in dogs (Hoechst Report No. A3Z428Z7;
Project No. 05018F)

. Two 3eacle dogs/sex were orally administered (by cozsulz
~4Cc-Hoe 029866 as a single dose (8 mg/kc). The results in-
dicated tnat a small cuantity of the test substance wss
absorbed, and the major rcute of =xXcretion was via fecses.
Much of tne excreted radioactivity consisted of the un-
znanged test article. J2nly a single2 metabolite, Hoe 021517
was Zound in the urine. Small amounts of radioactivity wez=
founc in =zhe blood, plasma, heart, liver, kidneys, anc variz:s
z-eas of =he brain. This study nhas many deficiencies =znd

.3 rfounsicdered as a sucroplementary study. i

-

Apsornticn, excretion, and metabolism of Hoe 039866 b7 dozs
afrer receated dosing (Hoechst Recort No. A33914; Pro-sct ‘ic.
348724

3ii 3eaz.e dogs/sex,;3ose were orally administered {(zv7 czc-
s2le) 1nlzoelled Hoe 3319866 for =2e first 18 days anc -3*C-
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A smz2ll proportion of tie
3 mg, <g dogs,

Hoe for another 10 days. The doses were 1 and 38 my/kg.

radiocactivity was absorbed. In
radicactivity was found to enter the brain,

and -t could still be cdetected 4 days after the last cdosing.
Ra di:activity was also Zound in kidneys and livers. The
majeor route of excretion was via feces, and the main excreted

compound was the unchanged doe 039866 in either feces or urine.
A me'abollte, Hoe 061517, was alsc detected in the urine.
This study has many deficiencies and is classified as Sup-

plemsntary.

Metazolism and recidue determinations in female rats a“ter
repezted oral dosing (10 and 100 mg/kg)(Hoechst Report XNo.
A33233; Project No.: CMO07/85)

Grz-2ps of 15 female Wistar rats were administeregd labelled
and :-nlabelled Hoe 039866 at different dosing intervals at
dosez of either 10 or 100 ng/kg. A total of 10 administra-
tions were given. The results indicated that the major route
of elimination was via feces. JUnchanged test agent accounted

for -he majority of the excreted radioactivity in izine, feces,
xidnevs, liver, spleen, and brain. Metabolite, Hoe 261317, was
founZ in urine, feces, and certain organs. Another metsbolite,
doe 236486 was detected in some urine and feces samples of 100
ng/xz animals. Repeated orzl dosing of the test acent 3id not
infl.znce the pacttern of excretion and residue accumulation in
difZzr2nt organs.

Thz stugy 15 classified =zs Supplementary secause -ne ceport
2r2sz7:3 znlv summary data whicn Zan not de verifiasz.
Meracz=lism and residue Zetzrminations in rats afs=2r 3izgle
cr3il zdminlistration {300 =mg/kxg) {Hoechst Report VNe. 332953;
>rofzct Ylo. IM008/8535)

Tnzze Wistar rats/sex wer2 administered (zv zavage, -1c0-

Zca 1232865 at a dose of 353 mg/%g. The ra2sulis indizazzad
Tnat .0 irine, danmetabolizsd HZoe 139866 and Two stoaer Teta-
ztli223, Foe 961517 and Hc= 9234485, were Iound. I Facss,
tnl7 .ncnanged Hoe 139865 was Zound.

Taiz 3222y 15 tonsicer=< 313 3uzcl 2 <oz Zata
33 Tow3anTed ar2 ll<42 s.mTm=zcy Zati e vzrilliiad,
f2mzzTll3m a2 male znd Iszmzls 3t af-er 3z 3incle o
TLITIozTics L oMg/xE.Hcecnit fecoert tio. 1335%3; 213
Soad LT 2=

RS} IaTEC3ed Hera T2VEURT NlTh ~TT-doe 10337 3= 3 icse
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of 2 mg/kg, greater than 80% of the applied radiocactivity was
excreted in the feces within the Zirst 24 hrs. Unchanged Hoe
039866 practically accounted for 3il the excreted radioacti-
vity. The patterrn of excretion was similar in males and fenales.

This study has many deficiencies which include (1) the feces,
urine, or tissue samples from all animals of each sex were
pooled and examined as a single sample inslead of examining the
samples on an individual animal basis, (2) the results appeared
to be derived from single determinations, and as such the data
could only be considered as summary data which could not be
verified, (3) the radioactivity ian cage wash was never deter-
mined, and (4) thze animal sacrifice date was never mentioned
in the report. Thnerefore the study is classified as gsupple-

mentary.

Metabolism in male and female rats after repeated oral admi-
nistration of 2 mg/kg for 15 days (Hoechst Report No. A33823;
Project No. CM082/85)

This study was conducted by the same group of reseachers as
those of the study with Hoechst Report No. A33895 and with
similar experimental design and deficiencies. It is classified
as supplementary.

Metabolism in malzs and female

rats after a single oral adm:-
nistration (20 mc/xg)(doechst Rerort No. A33894; 2rojec:t N:.
CM083/85)

This studv was conducted by =he same group of reaseachers as
rhose of the studvy with Hoechst Report No. A33895 and with
similar experimenzal design and Zeficiencies. It is classiZied
as supplementary.

MUTAGENICITY STUDIZES
rnis submissicn 3 new mutagenicity studies are includec.

These studies are avzluated by Jynamac Torp. and approved by
Toxizology 3ranch. Tne data evaluaticn report of each study is
attacned. In addi-ior, an overviaw 2% 31l the submittzd nutz-
ze2nicziczy studies on 352 139886 n3as Ze2n preparad dy Xerry Dear-
{214 (Aztachment 1)
summary:

The availaple muezicsnicticy 4ati sn Gce 139864 4o net indizats

nu:agenicity Toncarn, BuT tasY 132vE t0t 2ntizely satisfiied tne

qulatory reguirzements Ior zne mutazaniscity testing. "Accesrtizie

2
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results have satisfied the requirements for examining gene muta-
tions (Salmonella, E. coli and mouse lymphoma assays) and other
genotoxic effects (UDS). However, there are no acceptable studies
to satisfy the requirements for structural aberrations” which is
‘a data gap-

SPECTIAL STUDIES

1)'. Investigating the effects of Hoe 039866 and Hoe 035956 on
various enzymes in vitro (Hoechst Report No. A34404; Project
No. KO 3/1986)

The possible inhibitory effects of Hoe 039866 and Hoe 035956
on glutamate oxalacetate transamin:se (GOT), glutamate pyru-
vate transaminase (GPT), glutamate dehydrcgenase (GDH), and
gama-glutamyl transpeptidase (GGTP) were examined in vitro.
The results showed that 10 mmol/L Hoe 039866 did not affect
the functions of these enzymes examined. This study is
classifies as supplementary.

2). Testing the therapeutic effects of atropine sulphate and 2-
PAM on Hoe 039866 treated rats {(Hoechst Report No. A34188;
Project No. 86.0973)

Atrcpine sulphate and 2-PAM-metniodide did not produce any
therapeutic effect on rats which wWere treated with a lethal
dose of Hoe 039866 (males, 3200 mc/kg; £emales, 2200 mg/kg).
This study orovides uiseful informa=zion. It is 2 scecial
studv and i3 :5lassified as supplemenzac

3). In vitro receptor binding assays :[Hoechst Repor:c No. A34303;
Project No. 86.1243)

The results of the receptor binding assays indicated that
1 uM Hoe 039866 did not bind significantly with any_.of the
receptors examined (GABA, NA-beta, 5-HT;, S-HTZ, ca<t channel,
and benzodiazepine receptors). The study is considered as
supplementary.

4). Determination of glutamine syntheza
clutamine, and glutamate levels Iin
near= of Hoe 039866 treated rats 3n
434303; Project No. 35.90£6)

e {3S) activitv, NH4+,
rain, liver, xidney, and
nice (Hoechst Repo.c No.

Groups of 5 female racs or i

o 2 orally administered Hoe
139866 at doses of 50 and 290 mnc,/« i

or mice 2nd 290 and 800

mg/kg £or rats. The animals werz sacrificed i hrs after dosing.
No changes in brain 35 activiny w2re seen in both treated rats
and mice. Significant Zecr2as?2 1o <idney 3§ activiiy W#as seen
in 311 treated rats and mnice. 2Rediced liver GS activity wWas
Zound in 300 mg/kg rats. Heart 33 activity W4as 2levated in mice.
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No significant changes in NH4+, glutamine, and glutamate levels
were found in rats or mice. This study is classified as gupple-

mentary.

Catecholaminee and glutamine synthetase determinaitons on Hoe
039866 and Hoe 061517 treated rats (Hoechst Report No. A34318;
Project No. 86.1190)

In Wistar male rats, intracerebral (i.c.v.) injection of 20
ug Hoe 039866 caused severe convulsions which were reported to
be ameliorated by diazepam (10 mg/kg, i.p.). A dose of 10 ug
Hoe 039866 caused spasm of the forelimbs.

Wwith i.c.v. injection of 20 ug Hoe 061517, a major metabolite
of Hoe 039866, spasm of the forelimbs was also seen.

Changes in brain catecholamines were observed in 20 ug rats
(i.c.v.), but the biological significance of these changes were
not clear.

With i.c.v. injection, Hoe 039866 at doses of 10 and 20 ug
significantly inhibited brain glutamine synthetase activitv,
and the inhibition was dose-dependent.

Intravenous injection of Hoe 039866 at doses of 10 and 20
mg/kg did not produce significant changes in the levels of
srain catecholamines or of glutamine synthetase activity.

‘T-e study is classified as supplementary.

T:7acts of Hoe 039866 on the function of rat liver mizochon-
dria (Hoechst Report No. A34359)

mhe results indicated that Hoe 039866 either did not affect
~ne Function of rat liver mitochondria or it could not be taken
up by this organelle. This study is classified as supplemen-—

tary.

Ianibition of liver glutamine synthetase by pnosphonic ana-
toqgues of glutamic acid (Hoechst Report No. A32191)

mhe relevant results ind:i:cats that analogues of sldtamic
3cid and glutamine in wnich alpha- or gamma-COOH goups wer=2
suostituted by P0O2dp or 2(C)(CH3)OH groups competitively
:anibited rat liver 3jlutamine synthetase activitv. The re-
zort is a publisned article, and the data can noc se verified.
The study is considered as inacceptable.

~nibition of 3lizamate decirboxylase Dy onosphoni znalogues

5% glutamic acid !Hdoecnst 2eport No. A34389)
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The relevant results indicate that 2-amino-4-(methvlphos-
phino)butyric acid, which is structurally similar to Hoe 03986s,
inhibited mammalian brain glutamate decarboxylase. The report
is a published article, and it presents mainly summary data which
can not be veriried. The study is unacceptable.

9). General pharmacology studv on Hoe 039866 (Hoechst Report No.
A34071)

This report contains several studies rcome of which can be
considered as 'arts of a chronic toxici:y or a neurctoxicity
study while ot ,ers are irrelevant to toxicology. A detailed
data evaluation is not prepared for this study.

FORMULATION

1). Contact hypersensizivity study in guinea pigs with .iquid
formulation »f Hoe 239868 {Hoechst Report No. A32847;
Project No. 053010

The test article 3id no:z cause skin zyperseneitivizy in
guinea pigs, and tze study is classifi=d as Minimum.
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$ g 3 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY -
%_ N WASHINGTON, D.C. 20460
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MAY 5 1988
OFFrFICE OF
PESTICIDES AND TOXIC SUBSTANCES
MEMORAND
SUBJECT: Overview of Submitted Mutagenicity Studies on
Ignite
FROM: Kerry L. Dearfield, Ph D. / \,u,u] -_}‘é(aﬁd{
Geneticist S.¥
Scientific Mission Support Staff
Toxicology Branch
Hazard Evaluation Division (TS-769C)
TO: Whang Phang, Ph.D.
Section III
Toxicology Branch
Hazard Evaluation Division (TS-769C)
THRU: Reto Engler, Ph.D.
Chief v ‘
Scientific Mission Support Staff _ LA{ Q%Z)Z_’//
Toxicology Branch / _
Hazard Evaluation Division (TS-=769C 4 /’hb/éﬁP
A b/// '1’-
Chemical: Ignite CAS# 77182-82-2 Caswell #580TI /

This reviewer has been requested to examine and summarize

mutagenicity studies concerning Ignite that have been submitted
" to OPP. The following is a listing of these studies with their
result and classification for acceptance:

Acceptable studies:

Salmonella assay: negative, Document 3004403
E. coli reverse mutation assay: negative, Document #004403
Mouse lymphoma assay: negative, new DER
UDS/primary rat hepatocytes: negative, new DER
1

Unacceptable studies:

Salmonella assay: another assay Srom one above, negative,
Document #%0044G3
B. subtilis rec assay: negative, Document 3#004403, however,
results fzom non-activated portion
are adequate
Mouse micronucleus: negative, Documents #004403 & #004928
S. pombe fcrward mutation assay: negative, new DER

17
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S. cerevisiae mitotic gene c-aversion: negative, new DER
Chromosome aberrations in cwiiured human lymphocytes:
negative, new DER

The following will discuss these studies and then present an
overall conclusion.

A. Salmonella assays

Two Salmonella assays were considered in Document #004403.
In the acceptable study, Salmonella strains TA98, TAl00, TAl535,
TA1537 and TA1538 were exposed to test substance + activation at
concentrations up to 1000 ug/plate. There was virtual inhibition
of growth noted in all strains at 1000 ug/plate. The results
were negative for inducing an increased mutation frequency.

The second Salmonella assay: was considered unacceptable.
The same five strains were used and exposed to 0.5 ul/plate and
negative results also obtained. While toxicity may be apparent
at the highest concentration tested as the number of revertants
dropped, the original reviewer considered this assay to not
demonstrate toxicity (to upgrade this assay, the registrant
should detail this aspect more fully). Other reasons for an
unacceptable decision were actual concentrations of test material
were not reported (only volumes provided) and the technical grade
of the compound was not used.

B. E. c¢oli reverse mutation assay (Document #004403)

An acceptable E. coli reverse mutation assay was performed
with strain B/r WP2 hcr™ try~ at concentrations up to 1000
ug/plate. Virtual inhibition of growth was noted at the top
concentration. The results were negative for inducing an
increased mutation frequency.

C. Mouse lymphoma assay {new DER)

Test substance at concentrations up to 5000 ug/ml +
activation did not increase the mutation frequency after a 4 hour
exposure. Top toxicities at 5000 ug/ml ranged from 28.3% to )
73.6% relative growth (5000 ug/ml is a top recommended test
cencentration for this test).

D. Unscheduled DNA synthesis (UDS) in primary rat hepatocytes

{new DER}) i

Test substance at concentrations up to 5240 ug/ml did not
induce UDS after an 18-19 hour exposure. The top concentration
produced 39.5% survival. The positive control was adequate.

Z. 3B. subtilis rec assay {Dccument $004403)
Strains H17 {rec™) and M45 /rec™) wWere exposed to test

2
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s "Mmstance at concentrations up to 10,000 ug/plate under non- 7 _
a- -ivated conditions only. There were nc differences in growth™*
between the two strains, indicating no detectable genotoxic
effect. The original review states thut this assay is

. acceptable, however, since activated conditions were not
utilized, this assay should be considered unacceptable. However,
the results without activation are adequate.

F. Mouse micronucleus assay (Documents #004403, $#004928)

Five NMRI mice/sex/treatment group were exposed to 2 doses
of 0, 8, 40 or 200 mg/kg »f test substance by gavage 24 hours
apart. They were sacrificed 6 hours after the secona
adrministration and bone marrow examined for micronuclei. In
Document #004403, this assay was originally considered
unacceptable as dosing did not appear justified (i.e. higher
dosing may have been necessary). Document #00492& upgrades this
assay to acceptable as a later submission provides the rationale
for dose selection. Doses of 250 or 300 mg/kg/day produced
clinical signs or were outright lethal to male and female mice.
It was concluded that 200 mg/kg/day was a sufficient top dose.

However, this assay should remain as unacceptable. While
the dosing may have been determined to be adequate, the protocol
is not an acceptable one on a scientific basis. The sampling of
bone marrow only six hours after the last dose does not allow
adequate time for micronuclei to form from the last
administration, and the sampling time doces not allow for possible
effects on cell cycle time to be taken into account. It is
recommended that sampling of bone marrow should occur three times
from at least 12 hours to up to 72 hours after the last dosing.

G. Schizosaccharomyces pombe forward mutation assay (new LCER)

Concentrations up to 1000 ug/ml (based on a preliminary
toxicity assay - no details given) were exposed for 4 hours to S.
pombe. Survival was at 86% or greater in contrast to the
recommended survival of at least 50% for a maximum dose. No
mutagenic effect + activation was observed with little concurrent
toxicity. The original reviewer suggests that optimal conditions-
for expression were not provided; the stationary phase culture
used was incubated at 32° C for 48 hours while recommended
incubation is at 30° C for 36 hours to achieve optimum
sensitivity.

H. Mitotic gene conversgion in Saccharomvces zerevisiae D4
(new DER) ‘

Concentrations of test substance of 1060, 2500, 5000 or
10,000 ug/ml + activation did not increase conversion at the
tryptophan or adenine loci. The cells were =2xposed for 4 hours
and 32% survival was noted at the top concentration without
activation and 68% survival with activation. However, the assay

2
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was performed with stationary phase cultures, therefore the
physiological state may have compr.aised the sensitivity of the
assay. It is recommended that logarithuic phase cultures should
be used to increase the sensitivity of the assay.

I. Chromosome aberration assay in cultured human lymphocytes
(new DER)

Singly prepared cultures from one volunteer were incubated
with 1, 10, 100 or 100 ug/ml + activation for 3 hours with test
substance (after a 48 hour incubation from culture initiation in
the presence of PHA). The cultures were washad and incubated for
an additional 23 hours before colchicine was added for 3 more
hours of incubation. A preliminary toxicity experiment showed
that 55% of the control mitotic activity was noted at the top
concentration without activation:{activated conditions not
tested). Over 90 metaphases/culture were scored and the positive
controls appeared adequate. No increase in aberration frequency
was observed.

This assay was considered unacceptable since only one
culture per treatment group was established. It is recommended
that two independent cultures be established per treatment group.
Other problems with this assay include no toxicity established
for cultures in the presence of activation (appears in this case
the toxicity may be different and therefore different
concentrations could have been tested). Also, the original
reviewer suggests that the method of scoring slides may not be
totally adequate. Aberrations were scored from projected film
slides which may limit analysis to a single plane; the preferred
method is to score slides directly from the microscope to examine
all planes in the three dimensional preparation. Finally, slides
were not apparently coded.

Overall Conclusions

Based on the weight-of-evidence f£rom the submitted studies
on Ignite, there does not appear to be a mutagenicity concern for
Ignite at this time. However, the regulatory requirements have
not been totally satisfied for the mutagenicity testing of
Ignite. Acceptable results have satisfied the requirements for
evamining gene mutations (Salmonella, Z. c¢oli and mouse lymphoma
assays) and other genotoxic effects (UDS). However, there are no
acceptable studies to satisfy the requirement for structural
aberrations. This is a, data gap for r=gulatory purposes.

cc: M. van Gemert
Section Chief

¢
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Page is not included in this copy.

Pages A through 35 are not included.

The material not included contains the following type
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.

Identity of the source of product ingredients.

¥V A draft product label.
The product confidential statement of formula.
Information about a pending registration action.
FIFRA registration data.

The document is a duplicate.of page(s) .

/Sales or other commercial/financial information.

The document is not responsive to the request.

of

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact

the individual who prepared the response to your request.
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Reviewed by: Byron T. Backus

Secondacry reviewer: Marcia van Gemert
Section 3, Tox. Branch {(TS-769C) /71‘hy

DATA EVALUATION REPORT I

STUDY TYPE: 28-day oral dosing - dog TOX. CHEM. No: S80 L
ACCESSION NUMBER: 403436 MRID NO: not given

TEST MATERIAL: HOE 039866 Technical

SYNONYMS: Ignike”

STUDY NUMBER(S): RCC Projeck No. 048734; Report No. A34048

SPONSOR: Hoechst Celanese Corporakion, Somerville, NJ

TESTING FACILITY: RCC (Research & Consulting Company AG)
Itingen, Switzecrland

TITLE OF REPORT: 28-day oral toxicikty (capsule) study in the
dog with HOE 039866 Technical (Code: HOE 0398356
OH ZC95 0001) and 14C-HOE 039866 with special
ceference to mode of ackion and target organ

AUTHOR{S): Sachsse, K., Frei, T., Luekemeier, H., Ellgehausen, H.,
Gembacdt, C., and Terrievr, C.

REPORT ISSUED: September 16, 1986

Classificakion: {as a subchronic dosing study): zore suppl- mentacy
{as a m bolism study): acceptable

Special Review Criteria (40 CFR 154.7)

CONCLUSICNS:

1. The study demonstrazes that when administered orally to dogs
(at doses of 1 and 3 mg/kg/day) most of the test maktecial 1is
eliminated unchanged via the feces, with about 14 to 17%
excreted via khe urine. Overall >95% of the label was
eliminated or excreted. Most of the material excreted in the
urine was the parent compound:

o)
”

CHy = P - ZHy - THy - CH - COOH
l I
OH NHp
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However, a considerable proportion {(up to 24.7% in the 8 3'063;13

mng/kg/day dogs) was the metabolite HDE 061517, wikh the
following structure: :

0]

CHy - P - CHy - CHy - COOH
OH
!

This was the only metabolite that was detected, ot ﬁhat was
apparenktly present as a significant {>5%?) part of the
total vadiocactivity.

It is vepocrted (p. 14) that the "slight to moderate inhibi-
tion of cerebral and hepatic glutamine synthetase” in 8 mg/
kg/day dogs was "due to competitive interference rélated to
the structural analogy of the kest acticle with glutamate...
This enzyme inhibition was pacrkly associated with a decrease
of glutamine levels in the tissues and increased alpha-keto-
glutarate levels in these ocrgans. In respect to the decreased
levels of phosphoethanolamine in some brain areas, it was not
not possible ko assess the physiological relevance of this
finding."”

As a metabolism study, the study is classified acceptable, but
it is noted that this study by itself would not fully meet
Agency mekabolism data requirements if kthe active was to be
used on food crops. However, the cover page indicates kthak
the study is being submitted in suppoct”ﬁn application for
regiskration as a hecrbicide for non-fooa CTop uses.

As a subchronic feeding study, this repock is classified as
core supplemenktacy data. A subchronic feeding study for
the dog should usually be 90 days {(rather than 28 days) angd
should preferably utilize at least 3 dose groups cvather than
the 2 which were present in thisg study. = Also, there was a
lack of any significant toxicologic effect at the high dose
level (8 mg/kg/day), and no histopathology examination
results were conducted. The the finding of dogse-velated
and significant decreases in mean phosphoethanolamine levels
Ioc several brain tissues (although =his is not a parameter
zhat is usually measured, and the koxicological gsignificance
15 J>bscure) indicates *hat 1 NCEL was nct observed at the low
ids= level {1 mg/kg/day).
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A. MATERIALS:

1.

Test compound: HOE 039866 Technical, Description: a_ white
hygroscopic powder; bakch % HOE 039866 OH ZC95 0001 and

HOE 039866 OT ZE98 0005 ('4C-labeled article); puriky 95.3%
and 98% cespectively. The struckucve of the radiolabeled

compound is given below:

e}

CH3 - P - Ck, = CHy - CH - COOH i
| | :
OH NHp

The specific radioactivity of the labeled compound was 54.08
mCi/g.

Test _animals: Species: dog; Strain: Purebred beaéle; age:

4-7 _months; weights: males 5.0-6.2 kg, females 3.7-7.3 kg

at pretest; source: KFM Kleintievfarm Madoervin AG, CH 4414
Fuellinsdorf, Switzerland.

B. STUDY DESIGN:

1.

bJ
.

Animal assignment

Beagle dogs were assigned %o groups to give an even weight
distribution and to eliminate bias due ko sibling relarionship
(10 additional animals were allocated for this purpose}, as
indicated below:

Jose in Main Stkudy
czapsule 28 days
Group (mg/kg/dav) male female
1 Control 0 6 1)
2 Low (LDT) 1 6 6
3 High (HDT) 8 6 5

One male and one female of each group were sacrificed on days
18, 19 and 28 and at days 1, 2 and 4 of the recovery period.

Dosage: The ktest article was weighed into gelatin capsules
wikth adjustment for individuaal body weights. Dogs were dosed
daily following the feeding period. The animals veceived
unlabeled HOE 039866 technizal on Zays 1-18 and 14Cc-labeled
HOE 039866 on days 19-28.

Animals ceceived food [Klika no. 335 dog maintenance diet
"Xliba Futter, Klingentalmuehle AG, Swikzerland)], and water
ad libitum.

Statistics -~ See the appended shee=z I !from p. 40) for %=he

methods used to analyze the data.
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5. A signed and dated gqualikty assurance unit sktatement is given
on p. 9, listing the dakes of QAU inspecktions/audits and kthe
subsequent dates for reports.

report.

C. METHODS AND RESULTS:

1. Observations:

¢

10 of the

A signed staktement of compli-
ance to good labovatory pracktice appears on p.

Animals were inspected twice daily for signs ofiboxicitz and

mortality.

Results:

From p. 12: "No animal died during the skudy.”

i

"Detailed obsecvvations and neurological examinations yielded no

treatment-related changes.

Only a slighkly increased sponktane-

ous motor activity of the animals of group 3 was noted, which

might be indicative for a stimulation of cenktral nervous funce

tion."”

2. Body weight:

"The body weight of eac! animal was recorded once weekly using
a Mektler PK 60 balance."

The mean body weighks (in grams)/sex/group {(calculated from
data on p. 189~190: also presented on p. 58-61) are gi-an below:

Males Females
Geoup I 11 III I Iz I1:
Dose (mg/kg/day) 0 1 8 0 1 8
Pretest week 1 5483 5774.3 5726 4655 4197.7 4637
Pretest week 2 5498.3 5978 5889.7 4751.7 4404.3 47238
Day 7 5674 6082.5 5822 4832 4447.5 4722.5
Day 14 5811.3 6297 5984 5160 4667 4834.5
Day 21 6074.5 6336.5 6088 5371 4709 4866.5
Day 28 6257 6387.5 6248 5533 4791 4965

This reviewer has vecalculated the mean body weighks giwven

above, using only values from those 4 dogs/sex/group nok
14 and 21:

sacvificed between days
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Males : - Females
Group : I II III I II IIT
Dose {mg/kqg/day) 0 1 8 | 1 8
Pretest week 1 5629 5768.5 5646 4937.5 3968 4597
Pretest week 2 5695 5910 5915 5037.5 4160 4660
Day 7 5889.5 5983 5838.5 5242 4259 4643.5
Day 14 6027 6159 5984 5393 4477 4709
Day 21 6074.5 6336.5 6088 5371 4769 4866 .5
Day 23 6257 6387.5 6248 333 4791 4965
The Zollowing are Ethe mean % weight gaing: :
i
Males ’ Females
Group I Iz III I II III
Dose {(mg/kg/day) 0 1 8 0 1 8
Means of all dogs:
Prekest week 1 i
ko day 28 14.1 10.6 9.1 18.9 14.1 7.1
Pretess week 2
Lo day 28 13.8 6.9 6.1 16.4 8.8 4.8
Means of only kthose dogs not Sacrificed days 18-19:
Pretest week 1
to day 28 11.2 10.7 10.7 12.1 20.7 8.0
Prektes: waek 2
to day 28 9.9 8.1 5.6 9.8 15.2 5.5
1 2. 12 im g Stated kthat "ghe body weighk of the group 3
tales was reduced during the firtst week of Ereatment angd
thakt z7 =zhe ¢orresponding females during khe entire ktreak=-
aenkt zrase.” However, Ekhose gtoup 3 males not Sacrificed
iuring =he study had a Comparakively large mean weight gain
12 kthe seriod from Prekest week 1 =5 pPretest week 2, but
zhen =znere wasg an actual drop in mean weight from Prekest
4eek 2 =5 Study week 1 for Ehis group, wikh Overall weight
Fains Zrom pretegt “eek 1 to day 28 similar for all 3 male
jToups. Tor group 3 females there was a ceduced mean weighs
Fain duir:ang &he dosing period.
Zh c2speck ko body weights and body weight gains, ik ig
1

. 83) "There were no significant differences
Ne =z=created groups and the =onkrol groups. "

g:og_:::sdmcgi n:

Tiond <t is2mpkion was recorded daily.,. The weekly mean of
2.2 iniiridual values and the JTOUp 71ean of khege vaiues are
T230ckaei, ¢

40
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Resulkts: From r. 41: "During the treatment period, the
mean food consumption was similacv in 211 male groups and
slightly decreased in the females of groups 2 and 3 when
compared to kthe control group.”

Although mean food consumption was lower in the ktwo dosed
female groups, particularly at the stacrkt of the study,
one female (#299) in the control group was lacrger (>7 kxg)
than any other £female in the study (none over 6 kg). Food
consumption is also expressed as g/animal/day (rather
than in terms of g/kg/animal/day).

With respeck to food consumption, ik is stated (p. 183)
"There were no significant differences bektween the kreatked
groups and the control groups after adjustment for mulktiple
kEesting."

i
4. Ophthalmological examination

[¥1)

Total Leukocyte count (WBC)}*
Eryknrocyte count (RBC}*
Platelekt count {PLT)*

Blood Clotting Measurements

All eyes wevre examined prektesk, and again at 14 and 25 days.

Results: From p. 41: "Some abnormalities, such as superc-
ficial opaque spoks on the cornea, granulacr particle on the
antecrior surface of the lens, redness of the conjunctivae
and purulent dischacrge were noted in some dogs both ak pre-
test and at 14 and 25 days of treatment. The findings were
considered to be spcntaneous in natucre, as they are commonly
observed in kthe Beagle stock used..."

Blood was collected before Lkreatment and on days 11, 28 and
{from the one non-saccificed dog/sex/gcoup left) atk 4 days
after the last dose, for hematology and clinical analysis.
The CHECKED (X) paramekters were examined:

a. Hematology

dematoccibk (HCT)*
Hemoglobin (HGB)*

Leukocyte differenktial count
Mean corcrpuscular Hemoglobin {MCH}
Mean corpusculacr HGB conc. (MCHC)
Mean corpuscularc volume (MCV)
Reticulocyte count

Nucleated ecythcocytes (NEN)
Red cell mocphology
Methemoglobin (METHGB)

Heinz bodies

XX XX X ORI

{Thromboplastin time)
{Partial rhromboplastin
~ime)

guicred £or subchroniz and chronic studies

"Tissue sechkions for the analysis of glutathione, glutamine
syuathetase, alpha-ketoglutarate, amino acids, and brain
sholinestecase were kaken ak nec-opsy. The kissue sections
~were weighed, rinsed in ice-cold saline (0.9% NaCl) solution,
bioktted dry, and immediaxkely frozen in liquid aiktrogen, and
stored ak -20 degrees cenktigrade unkil analysis. The =issues
2xamined werce liver..., neart..., kidney..., four ca2gions of
“he brain (cortex, midbrain {incliudes thalamus}, cecebellum
and br - skem), and spinal cord."

-




Results:

From p. 42: There were..."no changes of toxicological
significance at 11 and 28 days of treatmen:, nor at the
end of the 4-day recovecry period. The slightly decreased
values nokted in the erythrocyte count, hemoglobin c¢oncen-
tration and hematocrit value for the female dogs of
groups 2 and 3 at 28 days, and at the end of the 4-day
recovery period, were considered as secondacry effects and
not treatment-related...” .

"All other stakistical diffecences in the cesults of the
hematktology parameters were considered to be incidental
and of normal biological variation."

Clinical Chemisktry

The CHECKED (X) paramekters were examined. Where (tissue) is
indicated, samples were taken from sacrificed animals:

<
<

-Electtolytes: Other:
[|X] calcium* |X] Albumin®*
|X! Chlocide* | | Albumin/globulin ratio
| { Magnesium* |{X] Blood creatinine*
|X| Inorganic Phosphorus* |X] Blood urea nikrogent*
|x] Pokassium* |X] Total Choleskerol®*
{X| Sodium* | | Globulins
Enzymes: 1Xl Glucose?*
|X] Alkaline phosphatase }]X] Total Bilirvubin¥*
%] Plasma Cholinesterase# |]X|] Total Serum Prokein?*
}|X] RBC Cholinesterase# | | Teriglycerides
|X] Creatinine phosphokinase*?® ] | Serum protein electrophoresis
|X| Lactate dehydrcgenase {X] Triiodothyronine (T3)
|X| Serum alanine aminotransferase |X| Thyroxine (T4)
(ALT; also SGPT)* j]x] Blood gases (Acid-base status)
|X| Serum aspacrtate aminotrangferasel|X| pH
‘falso SGOT)* {x| partial pressure of COj
|X| Gamma glutamyl transfecase |¥|l pacrtzial pressure of 0,
{X] Gluktamate dehydrogenase IX| Base excess (extracellulac)
|Xx| Glucose-6-phosphate |{X| Base excess (blood)
dehydrogenasge |Xx| Actual bicacrbonate
|%] Glutakthion reduckase |X] Standacrd bicacrbonate
'¥] Glutamine synthetase IX! Buffer base
|X¥] Alpha-ketoglutarate |X] Glutakthion (reduced)
¥} Gluktathion (oxidized)
'1X] Glutathion {kotal)
|¥] Pree amino acids (in plasmaj
|X] Free amino acids {in tissue}

Required for subchronic and chconic gtudies

# Regquired for QP

Not required for subchronic studies
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Results:

For blood {(p. 42}): There aéte “...no changes of toxicologi-
cal significance...at 11 and 28 days of tcreatment, nor at
the end of the 4-day recovery period.”™

For kissues (p. 42~-44): "...analysis of tissue extracks for
levels of glutathione, glutamine synthetase activity, alpha-
kektoglutktarate activity and amino acids indicated the following
treatment~-related changes:ﬁ

An asterisk (*) indicates thak the value is veporked as sta-
tigktically different (p < 0.05) from :=hat of the control.

Decreased midbrain glutathione levels in grvoup 3 females:

From p. 23: . Reduced Oxidized Total
glukathione glutathione glutathione
umol/g umol/g umol/g
Female group 1 0.01 3.51 0.52
Female group 2 0.04 .46 0.50
Female group 3 0.03 0.22* 0.26%*

In:ibition of midbrain and cerebellum glutamine synthekase
activity occurred in group 3 males and females, and for
spinal cord in group 3 males:

Glutamine synthetase activity (umol gamma glutamyl-
hydroxamate formed per ml reaction mixture/20 min/37° C)..

Frcm p. 97 - Females From p. 91 -~ Males
¢ .e- Spinal Cecre- Spinal
Midbrair bellum Cord Midbrain bellum Cord
Gp 1 4.44 3.22 1.01 4.52 3.64 1.10
Gp 2 4.88 3.39 1.05 4.49 3.58 0.90
Gp 3 3.20* 2.16* 0,70 2.93* 1.72* 0.55~*

I% is reported {(p. 43) that "A trend =oward slight inhibi-
krion of corktex glutamine synthetase acktivity was nokted for
male dogs of group 3, and of liver glutamine synthetase
activity for male and female dogs of group 3.”" None of
these "trends" involved statistically significant differ-
ences bebtween groups.

There +as increased cecebellar :ipha xekoglutarakte achkivity
{expressed belsw as umol alpha-xe:toglutacate/g wet weight/
13 min} in group 3 males and females:
From p. 938 - Femaies From p. 92 ~ Males
Cerebellum Cerebellum

Gp 1 2.032 0.032

3p 2 7.045 0.029

Gp 3 31.069* 0..48*
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Dose~-related and significant decreases in mean glutamine
levels for several tissues were noted, particularly for

females (values below in amol/g):

From p. 95 - Females From p. 89 - Males

Brain Brain

Heart Cortex Stem Stem

Gp 1 15.23 5.14 2.13 2.35
Gp 2 12.40* 4.58 2.27 2.27
Gp 3 12.99* 3.76* 1.69 1.78*

1
Dose~-crelated and signific;nt decreases in mea-~ kaurine
levels for several kissues were noted, partic: .arly in
females (values below in amol/g):

From p. 97 - Females From p. 91 - Males
Cerve- Brain Brain
Heart Cortex bellum Stem’ Stem
Gp 1 11.08 2.15 "1.23 1.25 2.13
Gp 2z 7.72 0.98* 1.07 0.95 2.08
Gp 3 6.26% 0.48* 2.68* 0.70* 1.54*

Dose~-related and significant decreases in mean phospho-
ethanolamine levels for several tEissues, particularly =he
cerebellum, were noted {values below in umol/g}:

From p. 96 - Females From p. 90 - Males

Cere- 3rain Cere-
Cortex bellum Stem bellum

Gp 1 2.51 0.53 0.81 1.26
Gp 2 1.25* 0.71 0.67 C.67*
3p 3 0.77* 0.13* 0.40* J.02%

Possible (bukt sporadic) effects also occurred involwving
levels of arginine, asparcrtic acid, glukamic acid and
glycine different organs.

Jrinalysis

Urine samples were collected from all dogs following 18-~hr
fasting on days 11 and 28, and afkter the 4-day recovery
period. “Urine was colleczed in=o a specimen vial usizg a
catheter and divided inko %wo aliquokts. One for the stan-
dacd analysis, and one acidified ko 4 pH of 1-2 and used in
zhe analysis of caktecholam:nes and S-hydroxyindole ace=:igz
acid.” For the standacd analysis, the CHECKED ‘X) sara-
nekers were examined.

£ X

| %] Appeacance*{color} |X| Glucose®*

i | Volume* {X| Xetones*

I%i specific graviey® iX| B8ilicubin®

i 2] pH* {%] B8lood=*

iX] sediment (microscog:c)* | | Nitrate

!X Proteint* iX] Urobilinogen
* Reguired for chronic s=idies ’
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Also, quankitatkijve analyses were pPerformed (refer ko p;
37-38) for the following: 006925

Creatinine
Catecholamjnesg

Dopamine (Dihydtoxyphenylethylamine) (DOPA)
Norepinephrine (Noradrenaline)

Epinephrine (Adrenaline)

Vanilmandelic acid (VMA)

Homovanillic acid (HVA)

S~Hydroxyindole acetic acid (5~HIAR)

Results:

From p. 45: "The assessmenk of urinalysis data...indicated
no changes of Eoxicological significance at 1% and 28 days
of kreatmenk, nor at the end of khe 4-day recovery period."

7. Sacrifice and Pathology -

from all animals ak necropsy and fixed in heutral phosphate
buffered 4% formalin; eyes were fixed in Heidenhain's gusa
solution." oOn P. 38 ik is gstaked that histopathological
examination was not pecformed. {X indicakeg tissues were

coll
X

X| Tongue

|
X|.salivacy glands* |
X|.Esophagus* ]
X| .Stomach* ]
X| .Duodenum* I
X| .Jejunum» |

ected). The (XX) organs were weighed.
x X
Digestive syskem Cardiovasc. /Hemat. Neurologic
X].Aocrkar |XX| .Brain++
XX | .Heart* | %].sciatic necve*s
| .Bone marcow* | X|.Spinal cora {cervical)*s
X|.Lymph nodes* | xl.Pituitary'
X|.Spleen* | X| Eyes+*#
X|.Thymug* | X| ocbiral gland
Urogenital Glandular

X].Ileum*
X|.Cecum®*
X| .Colon*
X| .Rectum*
XX| .Liver*t

X
X| .Parccea

Respircat

X| .Trachea
X|.Lungs*

]
|
]
|
| Gall bladder+*# | X|.Prosktate
|
|
]
|
i

XX| .Kidneys+*+
X|.Ucrinacy bladdecr~*
X|.Testeg*t
X|.Epididymides

X| .Adcrenalg®

| sLacrimail gland#
xl.Mammaty gland=*s
Xl.Patathytoids*
X| .Thycroidg+

| .Seminal vesicle Other
X|.0Ovaries*t X|.Bonet*#
X}|.Skelekal musclers
X|.Skinv#
X|.Rib wikh cartilage
X].Al11 gross lesions

and masseg*

S.
ocy |
* X|.Uterus* |
| sCervix |
X{.Vagina ]
!

* Required for Subchronic and chronic studies
# In subchronic studies, 2xamined only if indicated
by signs of toxiciky se target organ involvement
t Organ weights requirad +a subchron:c and chroniec skudjes

45



Results: OOOOuJ

a. Organ weight

From p. 45: "The organ weights, organ to body weight as well
as organ to brain weight ratios were compavrable between all
animals.”

b. Gross pathology

From p. 45: "At necropsy, there wece no ktreatment-crelated
macroscopical changes observed.”

c. Microscopic pathology

On p. 38 it is stated that histopathological examination was
not performed.

Metabolism:

From day 19 to 28 dogs wevre treated wikth capsules containing
radiolabeled (14C) HOE 039866. Some of kthe dogs were sacri-
ficed 6 hours after the firskt treatment, while others werce
followed for 96 hours for urinacry and fecal excretion of the
radiocackivity. Blood samples were also taken at diffecent
times. The following sacrifice schedule was used, with one
male and one female/dose gcoup being euthanized on each date:

Day Hours after ad- Number of dogs sacrificed on that date:
ministration of Males (mg/kqg) Females {(mg/kxg3}
14C-HOE 039866 9 1 8 ] 1 8

18 Pvior to dosing 1 1 1 1 1 1

19 6r 1 1 1 1 1 1

28 6** 1 1 1 1 1 1

29 24** 1 1 1 1 1 1

30 48** 1 1 1 1 1 1

32 96 ** 1 1 1 1 1 1

* After first administration of 14C-HOE 039866
**After last administration of 14C-HE 039866

Livers, kidneys, hearts and several brain regions of male and
female dogs sacrificed at various times were analyzed for
radiocactivity. Liver and kidney of high-dose males and

females sacvrificed 6 and 24 hours after the last administra-
tion of radicactively-labeled material w~ere also analyzed. t
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dose level, tespectively. Radioactivity
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Organs and brain:

From table 11 {(p. 141):

Level of vadiocactivity in organs and tissues of male and
female dogs 6 hours after the first kreatment with 14C-
HOE 239866 {Values are from single dogs, and are expressed
as mcg parent equivalenks per g of fresh weight).

Males | Females
Dose level - mg/kg/day
Otgan | 0 | 1 | 8 ] 0 | 1 | 8 ]
|
Heatck* 0.020 0.031 0.078 | 0.028 0.029 0.070
Liver, left lobe 0.018 0.055 0.274 | 0.018 0.045 0.210
Kidneyst 0.020 0.247 1.311 | 0.028 0.166 1.026
Cortex 0.015 0.025 0.050 | 0.017 0.024 0.048
Ceredellum 0.013 0.021 0.034 | 0.022 0.022 0.038
Midbrain 0.031 0.027 0.042 | 0.027 0.036 0.041
Brain stem 0.035 0.041 0.053 | 0.023 0.045 80.057
Spinal cord 0.018 0.029 0.136 | 0.022 0.027 0.050

*Means of values from left and rvight venkricles
tMeans of values from lefkt and right kidneys

From table 12 (p. 141):

LeveXl of radiocactivity in organs and tissues of male and
female dogs 6 hours after the last treatment with 14C-
HOE 239866 {Values are from single dogs, and are expressed-

as mcg parenk equivalents per g of fresh weight).

Males | Females
Dose level - mg/kg/day .
Orgaz ] 0 | 1 | 8 ] 0 ] 1 ] 8 1
|
Heac=* 0.021 0.034 0.117 | 0.020 0.036 2.173
Liver, left lobe 0.030 0.234 2.447 | 0.035 0.367 1.565
Xidneyst 0,028 0.338 3.705 | 0.027 3.540 4.195
Corkex 0.021 0.036 0.213 | 0.023 0.050 0.219
Cecrezellum 0.018 2.042 0.258 | 0.025 0.057 0.248"°
Midbrain 0.030 0.035 0.573 | 0.024 0.081 0.240
Braiz stem 0.028 9.050 0.418 | 0.037 0.103 0.455
Spinal cord 0.024 3.021 0.250 | 0.020 0.035 3.217

*Means of values from
tMeans of values from

= and right ventricles
£= and cight xidneys

le
le
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From table 13 (p.

Level of rvadiocactivity in organs and ktissues of male and

143):

female 4dogs 24 hours after the last kreatmenk wikh 14C-

HOE 039866 (Values are from single dogs,

as mcg parenk equivalents per g of fresh weight).

and are expressed

Males I Females

Dose level - mg/kg/day

O rgan | 0 1 ] 8 | 0 | 1 8
i
Heact®* 0.021 0.028 0.062 | 0.024 0.028 0.069
Liver, left lobe 0.032 0.638 3.575 | 0.021 0.422 3.267
Kidneyst 0.022 1.099 6.098 | 0.020 0.490 5.130
Cortex 0.017 0.059 0.200 | 0.021 0.045 0.187
Cerebellum 0.024 0.055 0.230 | 0.023 0.048 0.263
Midbrain 0.022 0.060 0.251 | 0.018 0.055 0.187
Brain stem 0.048 0.074 0.365 | 0.033 0.066 0.385
Spinal cord 0.029 0.048 0.168 | 0.012 0.043 0.133
*Means of values from left and right ventricles
tMeans of values from left and vight kidneys
From table 14 (p. 144):
Level of radicackivikty in organs and ktissues of male and
female dogs 48 hours after the laskt kreatment with 14C-
HOE 039866 (Values are from single dogs, and are expressed
as mcg parent eguivalents per g of fresh weight).
Males ] Females

Dose level - mg/kg/day

Organ ] 1 | 8 { i} 1 1 8
]

Hearchk®* 0.024 0.035 0.059 | 0.023 0.041 0.061
Liver, left lobe 0.024 0.491 3.659 | 0.023 0.245 2.049
Xidneyst 0.021 0.480 3.081 | 0.024 0.411 2.029
Cortex 0.020 0.045 0.236 | 0.019 0.041 0.173
Cerebellunm 0.025 0.049 0.299 | 0.021 0.048 0.255
Midbrain 0.029 3.087 0.238 | 0.032 0.059 0.334
Brain stem 0.087 N.920 0.260 | 0.051 0.090 0.364
Spinal cord 2.019 J.342 0.125 | 08.020 0.045 0.117

*Means of values
iMeans of values

from lef®
Erom lefk

and
and

cight wvenktvricles
cight kidneys

Heos
G
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From table 15 (p. 145);

Level of radiocactivity in organs and tisgues of:male and -
female dogs 96 hours after the lastk treatment with 14c-
HOE 039866 (Values are from single dogs, and are expressed
4s mcg parent equivalenks per g of fresh weight).

Males | Females
Dose level - mg/kg/day
Organ | 0 ] 1 i 8 | 0 ] 1 | 8 ]
Heact* 0.031 0.031 0.047 | 0.0286 0.037 0.051
Liver, left lobe 0.040 0.134 0.714 | 0.025% 0.110 0.897
Kidneys+ 0.024 0.121 0.811 | 0.024 0.103 1.258
Cortkex 0.016 0.036 0.146 | 0.029 0.042 0.1086
Cerebellum 0.024 0.050 0.235 | 0.025 0.054 0.139
Midbrain 0.032 0.040 0.246 | 0.044 0.066 0.181
Brain stem 0.049 0.084 0.355 | 0.056 0.103 0.206
Spinal corgd 0.023 0.045 0.116 | 0.023 0.050 0.103

*Means of values from left and right venkricles
tMeans of values from left and right kidneys

RISCUSSION:

eliminated unchanged via the feces, with about 14 to 173
excreted via the urine. Most of the makerial excreted in
the urine was also the parent compound, buk a considerable
proportion (up ko 24.7% in the 8 mg/kg/day dogs) was the
metabolike HOE 061517, with &zhe following skruckura:

o]

CHy - P -~ CHy - CHy ~ CoOH
|
OH
This was the only metabolite thak vas detected.,

The highest levels of retained radicactiviky in dosed dogs
were associated wikh the kidneys and liveer.

It is repor=ed {(pe 14) kthat the "slighk =o moderate inhibi-~+
tion of cecebral and hepatic glutamine synthektase” wag i
"due ko Competitive inkerfecrence ct2lated ko the Structural
analogy of <he kegk arkicle wikh glutamake,,. This enzyme
inhibikion was partly associated w:=h 4 decrease of gluta=-
mine levels in khe issues and incraased alpha-~keto-
glutarate levels in these ocrgans. Ia respeckt ko khe
decreased levelgs of phosphoethanola=mine in some brain
areas, ik was not possible ko assess =he physiological
relevance of &=zhig £inding."
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As a subchronic feeding study, khisg report is classified
48 core supplementary data. A subchronic feeding study
(non-zodent) ghould usually be 90 days (rather t3zan 28
days) and should preferably utilize at least 3 dose groups
tather than the 2 which were present in this study. Ik
is also noted Ekhat thexe was a lack of any significant
toxicologic effeckt atk the high dose level (8 mg/xg/day).

According to kthe firgt pPage of the veport, khe guidelines
refecrence number for this study is 8s5-1. Thisg ¢corresponds
to a metabolisgm study.

As a metabolism study, the study is classified acceptable,
but it is noted that this study by itself would not fully

was to be used on food CTOpS. However, the cover page
indicates that the study is being submitkted in sespoct of
the produce’'s regigskration as a herbicide for non-food
crop use.

5
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Statistical Analysis

The following statistical methads were used to analyze the hody
weights, food consumption, and clinical laboratory data -

Univariate one-way analysis of variance was used to assagss
the significance of intergroup differences.

If the variables could be assumed to follow a normal distri-
bution, the Dunnett-taest (many to one t-test) based on =
pocled variance estimate was applied for the comparison
betweean the treated groups and the control Qroups.

The Steel-test (many-one rank test) was applied when the
data could not be assumed to follow a normal distribution.

Group means were calculated for continuous data and medians
were calculated for discrete data (scores) in the summary tableos.

Individual values, means, standard deviations and statistics

were rounded off before printing. For example, test statistics
were calculated on the basis of exact values for means and pooled
variances and then rounded off to tuo decimal places. Therefora,
two groups may display the same printed means foar a given parame-
ter, yet display different test statistics values.

References.

C.W. Dunnett. A Multiple Comparison Procedure for Camparing sev-
gral Treatments with a Control, T Amer. Statist.
Assac. 50, 1094-121 (1955) .

R.G. Miller: Simultanecus Statistical Inference, Springer Verlag,
New York (1981).

R.A. Fisher. Statistical Methaods for Research Workers, Oliver
and Boyd, Edinburgh (1950) .
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Gt p

- W -

applied.)
Malaes Females
Deg - N a
: 7 13 2s 31
EXFQSUI"Q Time :“""'"'"'“'“‘""“’“"‘“‘""‘“""’"""""":
Dosae Level (mg/kg/day)
I ) S 1 8 1 8
: Urine 0 . : - : - - -
24 1.3 1.0 i.0 1.6
48 0.9 1.4 1.1 2.0
72 1.2 1.6 1.4 2.2
96 1.4 1.4 1.4 1.4
120 1.4 1.4 1.3 1.3
144 1.3 2.3 1.7 1.2
148 2.1 1.3 1.2 2.4
192 0.9 1.1 1.8 2.0
2416 0 1.5 1.0 1.3 1.1
222 4 0.5 0.5 0.3 8.8
228 12 0.3 0.3 0.7 0.8
240 24 0.3 0.4 0.5 0.3
264 48 0.2 0.3 0.3 0.2
288 72 0.1 0.1 0.1 3.1
312 26 Q.1 (0.1 Q0.1 (0.1
{_ubtatal 13.8 14.1 14.1 . 17.0
. Feces 0 . - - - - -
24 7.8 5.3 7.4 7.9
48 8.4 10.3 6.3 5.7
72 8.7 5.9 7.3 8.3
96 7.5 9.4 9.7 7.9
120 8.4 7.1 8.3 8.3
144 8.3 6.7 5.8 7.3
148 7.2 8.0 9.3 7.4
192 9.0 11.1 7.9 7.9
216 0 7.7 6.5 7.1 8.7
222 & 0.7 4.8 2.9 2.0
228 12 8.1 3.4 0.9 4.7
240 24 1.1 0.9 5.3 1.1
2464 49 0.3 2.1 1.3 3.9
288 72 0.2 0.2 0.3 3.4
312 24 0.2 0.1 0.3 3.2
. Subtatal , . 83.s 82.0 80.2 . 78.8
. Cage Hash : 1.3 1.2 2.2 : 1.5 .
Tatal ' 984 97.3 96.5 97.3 .
La: d: I = Time after starting the administration of 14C-HOE 03986s
II = Timm after the last ad

Excretion pattern of male and female dogs
repeatedly (10 x) treated with 14C-HOE 039866.

(Values in

Z of the radicactivity totally

SRR ST o BRI o g 4
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Table 14: | Pattern of metanolites in yring excreted
--------- 0 - 48 hours after the last treatment with
14C-HOE 039844,
(Values in % of the radiaactivity totally
applied (I> and in % of the radicactivity
' recaoveraed (II) )
Dog - Ng
: 7 13 25 31
. Males ' Females
: Dose Level (my/kg/day)
: 1 8 1 8
.1 IT . oI IT . @ .11 . 1 :
HOE 039844 . 2.8 .100.0. 1.9 . 75 3. 2.8 . 98.8. 2.1
HOE 361517+ -=- s oo D U6 1 24.7. 0.3 | 14 3] 0.5 .
T o =*al 2.8 100 O 2.3 100 0 3.1 :100. 0 2.5 100 2
i
‘ STUDY #A3u0u3 327 15287




Review 2d by: Whang Phang, Ph.D}‘/4¢k£23;7ﬁ212_ €/%A?j’

Section III, Tox. Branch (TS-769C)
' _ secondary reviewer: Marcia van Gemert, Ph.D. /
: : Section III, Tox. Branch (TS-769C) J#/ 4 \Ch 677ygﬂ(/

DATA EVALUATION REPORT 00¢92¢
STUDY TYPE: 28-Day Oral Dose Range Finding Study in Rats

CHEMICAL: HOE 039866; Monoammonium [2-amino-i-(hydroxymetnyl-
phosphinyl)butanoate]; Ignice®

ACCESSION NUMBER: 403456-07 CASWELL NO.: 580I
EPA IL NO: 8340-E0/834G-EI PROJECT No.: 8-0146

SPONSOR: Hoechst Celanese Corp.

TESTING FACILITY: RCC, Research and Consulting Co. AG
P.0O. Box CH-4452, Itingen, Switzerland

CITATION: Suter, P., Sachsse, K. et al. 28-Day Range Finding
With HOE 039866 Technical in Rats. Research and
Consulting Co. AG, Switzerland. Project No.: 013949;
Report No.: A29425; Feb. 10, 1984. sSubmitzad by
Hoechst Celanese Corm.

CONCLUSIONS: When groups of Wistar rats (5/sex/Zose) were fed
HOE 0398.56 at dietary concentrations of 0, 50, 200, 2500, and
5000 ppm for 28 days, the following comoound-r=lated changes
were observed:

1). At week 1 of treatment, decreased food intake was seen in
2500 and 5000 ppm males anc Zemales.

2). There was 11-20% increase in 5rain cholinesterase activity
in all treated females relative zo that of the controls.

2all tcreated
ca

3). A slight increase in urine specific gravity
o~ £ 5 - 3
3 ficant in

famales. The increase was statistically
53, 500, and 5000 ppm females.

4). There were increases in 3icsclute and ralative (Xxidney/oody
weiaght) kidney weights in all tr2ated Zama.=2S. :
This study provides useful information far :nderstanding tne Toxi-
soie3y of the test chemical. 3ased igon t—ne ancrsases in brain
scerylcnolinesterase activity and in assolute anZ relative < idney
werints ina all :treated females, 2 HOEL for =n2 =coxicizy of =ne
cegt cnamizal can not fe 2stablisned. ‘Since 1T 13 4 I0Sa-range
cindina ztidy, it i3 classified 3s 2 Supolamencazv Stuidy

it
(|



MATERIALS:

compound:

animals:

STUDY DESIGN<:

Animal assignment

Technical grade HOE 039866, a white crystalline
powder with purity of 95.3%.

Four to 5 weeks old Wistar KFM-HAN rats which
weighed 72-113 gm (males) and 50-73 gm (females) were ob-
rained from KFM Kleintierfarm Madoerin AG, Switzerland.

According to the report, animals were examined, acclimated
for 7 days, and randomly assigned to the following test groups:

concentra-

diet (ppm)

Number of

W

animals
male female
3 5
3 5
3 5
5 5
3 5

Diet premarazion

The test cnemical was mixed with
water was adced to aid pelleting.
paration was not specified in the
diet were anaivzed for stability and 2omogeneity of the test
chemical.

.ndicated that
in the diet were
nominal conce
espectively.
he diet over
dliet was

chemica.

5000 opopm,

ort.

0L.1l%,

zzom
<4.3%.

0 form i

zoncentrations of
95.3%, 92.7% and
tnemical was found
-emperature.

llets, and
frequency of ailt pre-
sample of the tes-:

(91
<
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" Animals received food and water ad libitum.

Statistics: The information on statistical methods applied
in this study were excerpted from the submission and presented
in Appendix 1.

Quality assurance was performed, and a signed statement was
included in the report.

C. METHODS AND RESULTS:

1.

Observations

Animals were inspected daily for signs of toxicity and
mortality. No clinical signs for systemic toxicity or
death were seen during the study.

Bocdv Weight

Animals were weighed weekly for the duration of the study.
The body weight data are presented in Table 1. There was
no significant difference in pody weights of treated animals
relative to those of the controls.

Food consumption and compound intake

X
4=2marocrit (HCT)* 4| Leukocyze differen
= x|

Food consumption was recorded weekly. The results are pre-
sented in Table 2.

At the first two weeks of =he study, 2500 and 5000 pom
males and females consumed slightly less food than the con-
rrols.

o compound intake daza were reported except that in the
Summary of the report the author mentioned that 500 ppm was
equivalent to 53 mg/kg,day £or males and 58 mg/kg for females.

ophthalmological examination data were not reported.
3lo0od was collected ar the ith week from all anima:is

for nematology and clinical analyses. The CHECXED (X)
sarameters were examined.

3. Hematology

rial count*
Mean corpuscular HG2 (MCH)
i

moglobin (HGB)*
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TABLE 1 00

(=}
(X
(W
(#+]

BAQDY WEIGHT CGRAMD
SUrMrMAaryY

0 o so ppn SO0 PP 7SO PR S00C PPR
FEMALES
PRETEST . )
Ry NEAR 80 50 59 & K
o 1 ST.IE 5 X 57 31

TREATMHMENT

LAY 3 nmEaw 162 105 103 ) 100
¥EsK § ST.JEV. 7.2 1.1 8.0 34 0.3
bAY 10 mEaM 27 132 128 33 123
WEEX 2 §T.02v 74 8.4 ?.2 5.0 3.
DAY 17 MEAM 146 151 15 34 140
VEEXK 3 ST.EV 1.1 9.5 1.9 43 152
DAY 23 PEMN 144 186 181 185 183
Ve 4 STDEV us 10.9 13t 43 18.0
FMalLEsS

PRETEST

DAY | nEAw 8 ] 2 i 9
week 1 ST pEv 2% 98 A2 L3 3l
TREATMENT

JAY 3 MEMM 143 140 50 2 144
WX L 5T.BEY 73 147 183 i3 B4
TAY 10 MEAM 190 184 i 42 U8
L3 S A e 3 8.3 177 33 4 o9
JAY L7 REAN 3 o) i3 =. =
sez¥ 3 87 IEv 99 2.8 S5 il ML
hY T N 243 23 Ead iy 247
20 4 37 3TV A %2 3 il R

[ Dars EXCLRPTED FRom Sub m cs M-N_>

) 53



TALE 2 006936
FOOD CONSUMPTION
(G/ANIMAL/DAY)>

SUMMARY

0FPm SOPPR OO PPM 2500 PR 5000 PR
MALES
MY L NEAN 1 18 19 15 1
VK 1 ST.DEV .- .- . - -
WY B AEAN 2 2 z 2 '
GEEK 2 ST.DEV .- - - - -
Y 15 MEAN % 23 2 2 2
GEEK 3 ST.DEV. . - - - -
W2 NEAN % 2 2 e 2
VEEK 4 ST.DEV - .- - omn -
FEMALES
Day 1 HEAN 14 14 . 12 11
GEEK 1 ST.DEV - .- = o .~
MY B MEM Cw 1 1 16 1
WEEK 2 ST.DEV. - .- .~ . =
DAY 1S MEMN 1 1 % 15 <
VEEK 3 ST.DEV
MY 2 MM ! 7 7 27 :
WEEK 4 ST.0EV -~ - = o -
(DT EXCORPTED Feom Submissird)

i
538
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Leukocyte count (WBC)*

2rythrocyte count (RBC)*

Platelet count*

3lood Clotting Measurements
(Thromboplastin time)

~ (Clotting time)

X {(Prothrombin time)

Mean corpuscular HGB conc.{MCHC)
Mean corpuscular volume (MCV)
Reticulocyte count

EI A L

X
X
X
X

LS

* Recuired for subchronic and chronic studies

The hematological findings are summarized in Table 3a and 3b.
In males, MCV and MCH were significantlv decreased in 500 angd
5000 cpm groups. Reticulocytes were increased in 2500 and 5000
opom groups, and the increase in 2500 pom animals was statisti-
cally significant (Table 3a).

In females, the reticulocytes wWere significantly increased in
5000 oom group (Table 3b). Other changes were small and sporadic.

b. Clinical Chemistry

X X

Zlectrolytes: Qther:
x| Calcium* 2| Albumin*
x| Chloride* x| Blood creatinine=*

| Magnesium¥ x| 3lood urea nitrocen*
x| Phosphorous* x| Cholesterol*
x! Potassium* X! Globulins
x| Sodium* X| Glucose*

Znzymes x| Total Bilirubin=*
X: Alkaline phosphatase X| Total Serum Prot=in¥*
%: Cholinesterase(blood & orain) Triglycerides

© Creatinine phosphokinase*® x| Serum protein elsctrophoresis
x! Lactic acid dehydrogenase
X! Serum alanine aminotransfecase (also SGPT)*
% Serum aspartate aminotransferase (also SGOT)*

¢ gamma glutamyl transferase Ix| ZoH

glutamate dehydrogenase

Required for subchronic andé chronic studies
2nould be required for 2P
° Not required for subchronic studies

“w %

Tlinical biochemistry datza 57 males and f=2males are cresentesd
o Tacls da and 4b, respectivelv. |
In 7ale rats the Zollowing :tnzanZes wers soopserved {Taplz iaj:
- 53ligzht increase in =oral silir:ioi 1n all treactec males,
out statistical signiZicance Wwas saly found in 530490 pom
JLOuUp.



HEMATOLOGY
MaLES

FTER 4 4EEKS
Qren
S0 P
500 pPn
00 pert

" 5000 pen

¥TER 4 WEEKS
oeen
5 ren
500 pEA
00 pen
00 P

#TER 4 WZZKS
0 pem

50 por

500 #P2
300 pon
00 #on

v/ o

sSUMMary

RBC

...............

HB HCT nCH NCHC BLATELETS 88772
/1 sm0i/] i/l fml amal/] &/1 :
8.6 9.8 0.49 56.6 1.4 0.0 1038 .03
9.0 99 0.49 54.5 1.10 2.2 1018 0.0
9.1 9.8 0.48 52.8 1.08 ¢ 20.4 1121 0037
8.4 9.7 0.48 5.8 1.2 2.4 1058 0.049
9.1 9.7 0.49 S4.0 ¢ 1.07 ¢ 19.8 1167 0 045

DIFF. UBC COUNT (REL)

NEN ¥ BAND ED. BASO. LynPH it} id
/160 WBC  6/1 { 1 i { 1
0.0 5.8 0.00 0.01 0.00 0.78 0.04
0.6 6.9 0.00 0.01 0.00 0.82 )
0.4 6.2 0.00 0.02 0.00 6.79 0.03
0.0 6.4 0.00 0.00 0.00 0.7¢ 0.0¢5
0.3 6.8 0.00 6.01 0.00 0.75 g.0s
DIFF WBC 7OUNT (REL:  COAGULATION
PLAS OTHER PT
. : SEC
0.00 0.00 13.9
G.00 0.00 R
0.00 0.00 143
0.00 0.00 14.2
000 0.00 13.3

“-Test tasec on pogied variance significant at SI ‘#) or I (e#) level

@)A?ﬁ Zympyoai//g%wn§MAMA§JJN/
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HEMATOLOGY SUMMAaRY
FEMALES
RBC HB KCT nev ACK HCHC PLATELETS  RETI:
171 mol/l UL €l teol mol/l 6/ :
AFTER 4 UEEKS
o PPR 8.6 9.1 0.4 54.0 1.09 201 137 ¢ 03t
50 7o 8.7 _ 97 0.48 5.6 1.2 201 uo? 0.03
500 77K 90 T 97T o 53.6 L8 203 1198 0.030
2500 7o 9.0 9.4 0.48 £33 1.08 20.4 108¢ 0.033
5000 2#A 8.3 9.3 0.47 5.3 1.2 2.1 1208 0.040 o
DIFF. WBC COUNT (REL)
NEN usc BAND $%5. €. 3ASO LPH. ONO.
7100 UBC 671 1 ! ! ! ! 1
AFTER 4 VEEKS
0 #PH 02 5.0 0.00 0.47 0.01 0.00 0.76 N
50 721 0.0 6.1 0.00 0.14 0.01 0.06 0.8 8.03
500 77 0.0 5.1 090 0.16 0.08 000 0.8 ¢
2500 2PN 0.4 5.3 0.00 0.12 0.01 000 0.5 TR
~3000 2P 0.0 5.1 0.20 0.19 0.00 9 00 6.7 13
DIFF WBC COUNT (REL)  COAGULATION
PLAS. OTHER 1 5T
1 ! S8 sE2
WTER ¢ VEEKS
g 20m 0.00 0.00 130 .1
50 2o 000 0.00 124 3.2 e
00 *n 000 0.00 e 9"
2500 2#H 000 0.00 I e
<00¢ 21 5 00 700 3 2

Tlesl

006336

s2sec on pooiee variance signiiicant 3t 31 (41 ar LI (ee) jpve

( DATA EXCER PTED Frarm Subm 1SN )
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LDH levels was increased in all treatd groups, but only
the lowest dose group showed any statistical significance.
In addition, much fluctuation was present among the treat-
ment groups.

Ervthrocyte acetylcholinesterase levels of all dosed males
were increased relative to that of the controls. The increase
was not dose-related, and statistical significance occurred
in isolated groups (Table 4a).

A slight decrease in calcium levels were seen in all treated
males. Again the decrease was not dose-related.

A significant drop in total protein was observed in 2500 and
5000 ppm males.

With electrophoresis, many proteins were found to have changed
relative to the controls. However, the changes oresented much
fluctuation, and most 2f these changes were relatively small.

following changes were observed in female rats (Table 4b):

Statistically significant decrease in urea levels were seen
in 50, 2500, and 5000 opm groups. The decrease was not dose-
related.

Slight but statistically significant increase in calcium was
seen in all treated females, but the increase was not dose-
related.

Brain Acetylcholinesterase levels were increased in all treated
females. The increases ranged Zfrom 11-20% of the conrtrols,

ané statistical significance was seen in 50, 2500, and 5000 ppm
groups (Table 4b).

Several other statistizally sicnificant chanages were also
observed, but these changed were sporadic and showed large
fucz-uation among different -reatment groups.

Urinalys:is®

Jrine samples werz coilected Zrom 5 animals/sex,/dose at "after

m
D (X) parameters were examined,

4 week" =test period. Tne CHECY
R X
‘ Appearance®* lx‘ Glucose*
x| Tolume* ‘xi Xetones*
[x| Specific gravizy= ; P21 3ilirusine
%! oH ' %! 3lood*
i 3Sediment (mizcoscocizi® | | Nitrace
tx| drotein* x| Jrobilinocen
Regiaired Zor chronic 3zidies
Mot requ:wred for subchronic stiZies

63
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CLINICAL BIOCHEMISTRY SUrMMRary
MALES
sLUCDSE UUREA CREATININE BILI T CHOLEST.T. ASAT(BOT)  ALAT(RPTY LD
mei/l mol/] umol/] umal/1 mal/l utat/l ukat/] 11 & 1504
NFTER 4 BESXS
0 pen 8.07 n 5 0.9 1.4 1.50 0.81 37
o Pen 6.2 6.38 Y4 1.4 1.38 1.62 0.82 412 0
500 PPN 6.04 4 47 s 1.2 1.2 1.37 051 /!
2500 pen 5.98 5.48 & 1.2 1.8 1.46 045 3.7¢
€000 PP 5.70 5.04 50 2.1 ¢ 1.37 1.38 0 4 3.4
ALP BuChE-PLAS ACKE-SRY.  CALCIUM PHOSPHORUS  SODIUM POTASSIUR  CHLORIDE
uat/o wol-SH/el wmol-SH/el mmol/l sm}/l moi/} mol/] mml/l
AFTER 4 UEEXS
0 peu S.00 04 17 2.4 2.3% 139.32 3.94 87 ¢
50 #Pn §..% 0 43 2.03 ¢ 2.35 ¢ 2.18 » 140 9 3.8 1002
£00 pen 5.0 04 2.14 o 2.38 r) 1414 189 9% 3
2500 PP 482 0 4 1.9¢ 2.3 . 2.27 W2 420+ L
- 5000 PPR 4.3 0.48 2.00 + 2.3 ¢ 1 v 140.4 402 9 ¢
PROT ELECTROPH (REL)
PROTZZN T ALBUMIN AL-5L03 A2-5L08 35-5.28 §-5LC38 4/5 RATIC
9/l by l : L :
AFTER 4 UERRS
4 8.2 0.5:9 9.1 0.034 0.249 0.034 .08
55 PR 3.8 0.53¢ 0.166 .03 3.238 0.030 114
30 PPm 83 & f.5:8 0.185 »¢ 077 h.238 0.02¢ 1.07
2500 ser 51.2 o 0.524 0.180 o0 0 042 » 0.228 « (030 1.1¢
theg pes 37 ve 1558 e 01329 0032 I 4 0 032 1.27 o
PRCT ZLETTROPH  (ABS: TISSUE AMALYSIS
ALBURIN A1-3L0B AZ-SL0E $8-5L08 3-5LC% AChE-3RAIN
9/! 3/2 §/1 g/l 3/i emoi=SH/g
$#7TE 4 gz
4 sop 3 RO 2.2 51 1z 4.5
£y son i1s i 2 5.2 L2 198
06 Apn 2 i SR S L 4.0
2500 #er Rz =L I 13.3 s L8 3.83
003 e ELI 3l i e ) 454
+ e T-Taet smsec snooccies vmriancz sigmficant 1t ST it or LI eer ave

( DATA &(cuf‘f%d From Suor) Zsemm]
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Tahle 44
cL I ICAL. BIOCHEMISTRY SuUMMARY
FEM ES
BLUCOSE UREA CREATIRINE 3BILI. T CHOLEST T ASAT(BOT)  ALAT(6®T} DK
‘ moi/l aol/] usol/} uml/] mmi/l utat/l uaL urat/l
AFTER 4 WEEKS '
0 pen 5.90 9.02 54 1.4 .a2 1.38 0.3 R
S0 eem 5.5¢2 §.78 ¢ 57 1.5 .18 L 4 0 46 8.52
500 pPR 5.8 7.1 53 1.9 LR 1.87 045 1478
2500 PPR 5.29 ¢ £.66 ¢ 54 14 . 16 L.38 03 8.92
5600 PPR 5.82 §.44 o0 93 1.8 1.5 L35 04 34
ALP BuChE-PLAS AChE-SRY.  CALCIUR PHOSPHORUS  SODIUR 20TASSIL®  CHLORIDE
wkat/1 usal-SH/al amol-SH/al =mol/l mol/! mol/] mol/]l mol/i
APTER 4 WEEXS
0 pen 133 1.4 2.45 .24 L 87 142.2 KL 1037
50 een 3.89 1.3 1.9 233w 2.2 140.1 3.8 102.4
S00 A 2.2 1.3 .U 2.3 ¢ 1.93 141 3 373 102 3
2500 pPn 2.3 1.50 ¢ 2.20 2.3+ 2.00 135.7 e 39§ 98.3
5000 Pem °.99 1.4 2.10 2.35 ¢ L9 4.2 i3 99 3
PROT. ELECTROPH. (REL)
PROTEIN 7. ALBUMIN AL-gLOR AZ-5L0%.  §3-6L0B 6-6L08 A/S RATIS
g/l i 3 M ! !
AFTER 4 GESXS
3 opx al.l 0.813 3.0% 3.0 0.230 0.033 L.50
30 2om 50.5 0.581 » 0.122 » 0040 ¢»  .224 0.034 LG
500 =PR 62.4 0.585 + 0.129 » 0035 ¢ 0.214 0.038 LAl
2500 pon 44.2 ¢ 0.408 9.098 0.032 0.228 0.03%5 1.5
3000 #=n 82.4 0.434 §.08¢9 9.028 0.214 0037 17
PROT ELECTROPH  (ABS) TISSUE AMALYSIS
ALSUNIN At-5L0B.  AZ-5LCE SB-8L0B 5-6L08. AChz-2RAIN
3/t ETA ¥l 31 9/l umoi-SH/g
AFTER & GEEXS
q sem 73 $ 3 L8 RIS 0 1.20
50 29 Bise  Thee e 2.3 2.5 4.75 v {1véo)
00 PR 3%.3 3.0 o sl 3.3 23 447 i s
2560 2 %2 8.3 NS 4 i 498 "315 c})
600 2om LN i L3 3.3 1z S0 v ;a/o)
~»+ T-Test dasge on jooiec variance sigaliicant at SI0e or LI et lave.

/‘bA’T'H- Z;{W Fraa Sa b s ran, )
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Urinalysis data are presented in Table 5. In treated males
the parameters in urinalysis were comparable to those of the
controls.

In females, there was a slight increase in specific gravity
in all treatment groups relative to the controls. The increase
was statistically significant in 50, 500, and 2500 ppm females,
a dose-related response was not present.

7. Sacrifice and Pathology - ’
All animals that died and that were sacrificed on schedule
were subject to gross pathological examination and the

CHECKED (X) tissues were collected for histological

X

examination.

Digestive system

The (XX) organs in addition were weighed.

X

Cardiovasc./Hemat.

X

Required for subchronic and chronic studies
Required for chronic inhalation

¢ In subchronic studies,

~ Neurologic

Tongue .Aorta* X{.3rain*?

.Salivary glands* .Heart* Periph. nerve*$

. Esophagus* .BLae marrow* Soinal cord (3 levels)*#

.Stomach* .Lymph nodes* .2ituitary”*

.Duodenum* X|{.Spleen* Zyes (optic n.)*#

.Jejunum* .Thymus¥* Glandular

.Ileum* Urogenital .Adrenals*

. Cecum* XX .Kidneys*t } racrimal gland#
1.Colon* .Urinary bladder* Yammary gland*#

.Rectum* .Testes*?t .Parathyroids*tt
XX.Liver*t Epididvmides .Thyroids*t?t

Gall bladder*# Prostate Other

.2ancreas¥* Seminal vesicle 3one*y
Respiratory - Ovaries*t Skeletal muscle*}

.Trachea* j-Uterus* | Skin*#

.Lung* ‘x| All gross lesions

Nose® and masses*

Pharynx®

Larynx®

2xamined only if iIndicated

by signs of toxicity or tarcet organ involvement

T Jrgan weights required in subchronic 2

n
ot

zhronic studies

tT Jrgan weight requirecd for non-rodent sciodiag

ia. Jrcan Weign:s ;
The absoluzz anc r2lative {3srzan/body +eight. organ weight data
are presencted in Table 5
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Tabte 5
URINALYSIS
SUMMaRrY
MAalLES
VOLUME/18h SPEC.GRAV. pH PROTEIN LUCOSE KETONE BILIRUBIN  BLOOL UROSIL!
al SCORE 0/3  SCORE 0/3  SCORE 0/3 - SCORE 0/3 SCORE 0/3  STE 02

AFTER 4 UESKS

0 pon 7.2 1.038 7 2 0 ! 0 G :

0 oPn 1.2 1.035 7 2 0 ! 0 ] 2

00 e 8.7 1.03 7 2 0 ! 0 0 :

2300 PP 7.4 1.038 7 2 0 i 0 0 ¢

5000 PPr 7.5 1.035 7 s 0 ! ] 0 ¢
FEMALES
#TER 4 UESKS _

; 20m 5.2 1.034 ) 1 0 0 9 g g"

< san . 45 108200 ¢ 2 0 0 : 0 .

300 #en 42 Lodts " 2 0 : 0 ‘ s

2508 72 ‘2 LM 2 0 0 , 0 :

2000 #PA 45 1038 é 2 0 3 y

*»» i-Test based on 3coled variance significant at SI (%) or 1Z (e6) levei

( Dara EXCERPT D From ;ctﬁ)vfl}:/of/)

67



: %é%@@
-
748LE &

ORGAN WEIGHTS

- 006936
CGRAMD
SUMMARY

50 e

0 ren 500 »pn 2500 PPH sS0ac 2
3Gy & rZaN 248 PP

= 2 U687 3.3
TRV 16.5 3.7 g3

84

LIvER - TEAN 7
. .08 0.45

B
o~
~
Xy
o

[

KIDNEYS 8

. L.
.30 0.05

o
<3 e
IN]

(2 Al

FEMmMaAaLES

300Y ¥

‘E—‘.‘j

STy 2.0

.._-
[N
e B~
o
.
o
2

LVeR

bt |

ae =2t
5TV
TRV

wn
<>
<
wn
o
e
w Iy
i »
< Lﬂ
n
[t ]
wran

24

v
o

KIDNEYS = “E2M 1.09 130 L7 L.37 g .t
. 0.14 9.09 1.2 0.10 PR
¢ e ctevpst sionificant at SI () or I

SRSAN TOAO BODY RAaTIO

]
N

Me

m

=

SUMmMmaryYy

3 9PN 30 2em 300 2p% 2500 PR 5000 S
LIVER Eia 3.407 1.182 1.8 199 3049
s 3.178 3.280 3.2 3.240 5.8
- .. . . . -
INEYS  iiaa . rh 1.723 374 2.3209 39
S 1 48 140 3.4 3584 5
TEma_=S §
s s
JIVER Ea 3'506 1490 o 3.8 3 i
TR 1.342 L 3.2 1 « Tag
imi e e
{IINEYS < 5 147 :
LyE: o ) 47 1 0% HEHEY 134200 37t
ot 3,359 Y 10 Y 133

¢ cevasy gigatiiziat gt R 0o D w9)
730
!~ pora s - ot 03
LSFTA CACERPTZD FEsm a2 )




Tn males, the absolute organ weights of liver and kidney
are comparable to those of the controls. Statistically sig-
nificant increase in kidney to body weight was observed in
2500 ppm males; this increase could be attributed by the slight
decrease of body weight in this group of animals relative to
tzat of the controls.

n females, statisticallv significant increases in absolute
kidney weight was seen in 50 and 2500 pom groups and in kidney
to body weight in all treated groups.

b. Gross Patholoay

according to the report, slight reddening of the gastric
mucosa was observed in 4/3 males of 5000 ppm group. Dark
and red areas were also ocserved in 1/5 males of 50 ppm
zroup. No other gross lesions were observed. However, the
individual animal daza on 3ross pathology were not reported,
and the above results could not be verified.

c. EZ¥istopathoioqgy

Increased incidences of <idne; tabular atrcphy and calcifi-
cation were observed in 50 ppm female relative to the controls
{Table 7). However, tness increases wWere not Seen 1in animals
cZ hicher dose groucs, -ané they were not compound related.
= swever, the indivicdual animal histopathology data were not
rsport-ed, and the summary 3ata presented in Table 7 coulcé not
z= verified.

DISCTUSSICN

Wr2n groups of Wistar rats {5/sex/dose) were fed HOE 039866 at
die=zrv concentrations of 0, 50, 500, 2500, and 5000 pom for
28 <zvs, the following changes in treated animals were observed:

pot

", At week 1 of trea=wment, decreased food intake was seen in
2530 and 5000 opom males and females. Although thils decrease

4as obvious, it did noz show a statistically significant dif-
farapnce relative =o the control and was not accompanied by
a1 decrease in the body weight of these animals at the week 1.
2z Thare were many cnanges in clinical biochemistry parameters,
3 these chanzes presented much f£luctuation among
. 2r25ps znd essentially none had shown any
i rasconse. However, tnere was 3 11-20% increase
N ines=-=arasz activity in all treateda females
z nat 3f th= controls.
3 . % zliznt :increas= 1n .rine specific gravity in aill zreated
femalag. Tne incr-=ase was statistically signifiicant in
13, 300, znd 3997 zZcm Izmales.

006936
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PAGE : =
suMMARY TABLES RCC-PROJVECT. PR =T
TEST SUBSTANCE: HCE 0398&6& TECHNICAL EPS aG REF 82022 —ra
TEST SYSTEM : RAT., &5 DAYS., ORAL DATE C2=-Map-2<
SPOMNSOR HMCECHST AG., FRANKFURT/MAIN EPS AG FPATHDATA EVETE™

NUMBES OF ANIMALS WITH MICRCSCOPIC FINDINGS 2BY ORGAN/GROUFP/SEX (KC:

J0EE SROUFP: o

(DAT SxcerpTED From Subm135:07)

c2 cZ

X ™M F M = ™~

QRGAN/FINDING NC. ANIMALS S S S <

RIDNEYS NO. EXAM. . - S S 5 s s

- HYDRONEPHROSIS i

- CALCIFICATION P 4

- PRCTEINACEDUS CAETS

- TUBULAR ATROPHY 4
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4). There were increases in absolute and ralative (kidney/body
weight) kidney weights in all treated females, and statis-
tically significant increases were seen in 50 and 5000 ppm
groups for absolute kidney weight and in all treated females
for relative kidney weight.

This study provides useful information for understanding the toxi-
cologv of the test chemical. Based upon the the increases in brain
acetylcholinesterase and in absolute and relative kidney weights in
all treated females, a NOEL for the toxicity of the test chemical
can not be established. Since this study is a dose range finding
study, it is classified as a Supplementary Study.

It should be noted that the report should include indivigdual
animal data on histopataology.
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Kind 5318-93 / Tox Revreso for Glvtosinae Z‘; 293

Page. is not included in this copy.

Pages %F% through ggl are not included.

The material not included contains the following type
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control progedures.

Identity of the source of product ingredients.

Sales or other commercial/financial information.

A draft product label. |

e ]
e
r—————

The product confidential statement of formula.

Information about a pending registration action.
FIFRA registration data.

The document is a duplicate of page(s) .

N

The document is not responsive to the request.

of

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact

the individual who prepared the response to your regquest.
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Section II, Tox. Brnach (TS-769C) ' / -

e ey I G 1 P“-":,//u@gw % 2s £8
' DATA EVALUATION REPORT

STUDY TYPE: 28-Day feeding study (ratss

CﬂEMICAL. HOE 039866; monoammonium [2- ag1no—4 (hydroxymethyl-
phosphinyl)butanoatel; Ignlte {herbicide)

ACCESSION NUMBER: 403456-26 TOX. CHEM. XO.: 5801

. EPA,ID No: 8340-E0/8340-EI : EPA PROJECT No: 8-0146
SPONSOR: Hoechst Celanese Corp. '

TESTING LABORATORY: Hoechst AG, 6230 Frankfurt AM Main 80
Federal Republic of Germany -

CITATION: Ebert, E., Leist, K. -H., Mayer, D., and Langer, K. -H.
(1986). Hoe 039866 - Active ingredient technical (Code:
039866 OH ZD97 0001) study on the mode of action following
subchronic oral administration (4-week feeding study) to
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SUMMARY:
Groups of Wistar rats (40/sex) were administered Hoe 039866 at
dietary concentrations of 0, 40, 200, 1000, and 5000 mg/kg diet
for 28 days; the actual compound intakes expressed as mg/kg body
weight/day were 0, 3.7, 18.7, 93.5, and 443. The :treated animals
were further divided into subgroups of 10 animals/sex. DJne sub-
group from each dose was sacrificed at 0, 3, 7, anZ 28 days post
treatment. The following effects werze observed:
1). increased incidence of spontaneous activity, reactive beha-
vior, and absence of pupillary reflex in 5000 mc/kg males,
2;. decreased tody weight and food consumption in 2000 mg/kg
males and in both 5000 .mg/kg males and females, respectively,
}. decreased copamine level in the brain of highest dose females,
;. and decreased glutamine synthetase activity in the liver of
animals which received 200 mg/kg or more, in tne kidneys
of males which received 200 mg/kg or more, anc¢ in the brain
of 5000 mg/kg males.
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The report prasentad interesting information on :tne effects of
dce (039866 on -ne nenavicral and biochemial parametars. However,
tne study Was ot 3e;1qn9d to meet the reguiremen:zs for a sub-
~roniz toxici:zv study for reasons which include :zze following:

2. 'lo nematclocy was zarried out.

O r

wo
Co



2). Histopathology was conducted only on liver, kidneys, and
brain.
3). clinical chemistry parameters were not examined.

This study is classified as supplementary.

A. MATERIALS:
1. Test compound:. Hoe 039866 (technical grade); code No.: Hoe
039866 OH 2ZD97 0001; purity, 96.9%/

2. Test animals: Approximately 5 weeks (wks) old Wistar rats
were obtained from Erechst WISKEf (SPF 71) breeding colony,
Hoechst AG, Pharma Research Toxicology, Kastengrund. Male
rats had a mean weight of 144 + 7.8 gm; female rats, 131 +
5.7 gm. ’

B. STUDY DESIGN: |

1. Animal assignment

Animals were assicgned randomly to the following test groups:

Dose in Number of animals
Test diet ’
Group {mg/kg diet) Male female
1 Cont. 0 40 40
2 L85 ] 40 40
3 2579 39 40
4 1000 40 40
5 5000 40 40

Each test group was further divided into a main group and 3

recovery groups which consisted of 10 animals/group. The animals
in the recoverv groups were sacrificed at days 3, 7; and 28 post

zreatment as indicated in the following:

Main Group Recovery Groups
1 2 k]
Sacrifice {(days post treatment)

Test Sroup 0 3 7 28
M 7 M F M F M F
1t 0 mg/xg di=t) 10 10 10 10 10 10 i 10
2 { 40 mg/xg " ) 10 10 10 10 10 10 10 10
3 ( 200 mg/xg " ) 10 1 10 10 10 10 1 10
4 (1000 ag/xgq " ) 10 10 1 10 10 10 1 10
5 (3000 mg/%g " ) 10 L 0 1 10 M 1 10

A - — D — = - —— - > — —— —— - - — - - D W —— "l —
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Diet preparation

For each test concentration, 1 kg pf premix was prepared. .
Subsequently, 1 kg of premix was blended into 39 kg of diet
(Altromin 1321). The report did not indicate how the test

‘diet was stored. Two samples were taken from each diet mix

for content analysis.

The test diet was found to be stable for 30 days, and
the administered concentrations corresponded to the nomial
concentrations. ’

Animals received food and water ad libitum. Food consump-
tion was determined twice weekly, and water consumption was
measured 'once weekly as consumption / 100 gm animal body
weight. ' .

Special examinatoins of behavioral and neurological status
Comprehensive observational assessments of behavioral and neu-
rological status were carried out according to the methods of S.
Irwin, Psychopharmacologia 13. 222-257, (1968). The examinations,
which included spontaneous behavior, behavioral reaction to
various manipulations, reflexes, and autonomous clinical signs
were carried out weekly on the animals in the main group through-
out the treatment period and on recovery dgroups-during the first
2 weeks of the recovery period. The methods of scoring are pre-
sented in the Appendix.

Biochemical studies:

The fetails of the procedures are presented in the Appendix.
A). Determination of catecholamines such as
-noradrenaline (NAa),
-dopamine (DA), and
-dehydroxyphenyl acetic acid (DOPAC), a metabolite of DA
was performed in the brain tissue of 5 animals/sex.

B). Jetermination of glutamate synthetase activity in brain,
iiver, and kidneys was conducted on 5 animal/sex.

C). Determination of NH,' levels in brain, liver, and kidneys

was performed on 5 animals/sex.

D). Determination of free amino acids in brain, liver, and
<idneys of 5 males/group was conducted. The following
2mino acids were measured:

~glutamine (Gln)
~glutamate (Glu)
-asparagine (Asn)

-aspartate (asp)
-alanine {ala) =-liver only
~-glycine {Gly)
~-taurine {Tau) -~brain only

an
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E. BExaminations of the liver-energy metabolism, biosynthesis
of non-essential amino acids were also carried out. The
following parameters were determined:

Znergy metabolism: isocitrate dehydrocenase (NADP-dep.)
- succinate dehydrogenase

- malate enzyme

- fructose diphosphatase

--glycogen

Gluta“ = »ne metabolism: - glutathione
- gama-glutamyl transpeptidase

3iosynthesis of non-2ssential amino acids:

-~ glutamate pyruvate transaminase (GPT}
- glutamate oxalacetate transaminase (GOT)
- glutamate dehycdrogenase! (G1DE

5. Statistics: The Procedures section of the report did not :indi-
cate what statistical methods were used, but the individual
experimental report shcwed the following tests wesre used:

-Dunnett test .
-Parametric procedure of Sidak
-Distribution-free prccedure of Nemenyi/Dunnet:

RESCLTS:

Mortality: The mortality race of treated and control znimals was
similar.

Comohrehensive behavioral assessment: The behavioral assessment was
conducted in the control, 2300, and 5000 mg/kc animals. 1In th
controls and 1000 mg/kg racs, there was essentially 2o difference
in the parameters examined (Table 1 A, 3, C, & D). In 5060 mc/kxg
males, increased number of 2animals with spontaneous activity,
catalepsia, reactive behavior, miosis, and absence =Z pupillary
reflex was seen (Table 1 E;. Incidence of miosis andé absence of
pupilary reflex was also £zund in 5000 mg/xg fsmales (Table 1 7).

There was a reduction in t=2 body temperature of 50C2 mg/kg males,
buz this change subsided az the end of the treatmenc period.

acl2 to those of the contrzls (Main group, Tapcie 2}. In 5000 nc/kg
ma’les, the body weight was slightly decreased Zuring :treatment,

suz after treatment the bocdvy weichts of these zanima_.s slowly returned
t5 the Level of the controc.s {Recovery Group 2, Tablsz 2).

30dv _wWeizat: The body weighzs of all treated females were compar-
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Food consumption and compound intake: The food consumption in ani-
mals which received 1000 mg/kg test agent cr less was comparable
to that of the control rats. The food intake in 5000 mg/kg animals
was slightly decreased (see the followig table). The compound
intake by the test animals is also shown in tihe following table:

Main Food Consumption and Compound Intake
Dose group . Males | Females

(mg/kqg) 0 40 | 200]1000]5000 0 40 2001100015000

1

Food Con-
sumption 9.5 9.3] 9.3] 9.3} 8.9
(g/100g
bw./d)

{

9.21 9.1} 9.2} 8.9} 8.5

Compound
Intake - 3.7118.7193.5] 443 -=! 3.7118.3(89.4(424

(mg/kg/d) :

* Data excerpted from page 22 of the report.

Hematology: No blood samples were collected for examination.

Clinical Chemistry: Data on clinical chemistry was not presented. .

Sacrifice and Pathology: At sacrifice liver, brain, and kidneys were
removed and weighed. Additional tissues were not examined.

Gross Pathology: No compound related gross changes were found in all
treated animals.

Organ Weights: Among the three organs weighed, kidney weight of 5000
mg/kg females was ever so slightly increased relative to that of the
control (control, 1.26 + 0.09; 5000 mg/kg, 1.39 + 0.07)(Table 2).

Microscopic Pathology: No microscopic patholcgy was carried out in
this study.

Concentrations of Catecholamines in the Brain: In the Main Group,
which was sacrificed at the.end of the treatment period, highest
dose females showed a statistically significant decrease in dopami-ze
(NA) level, but this decrease did not persist as indicated by the

-

measurements of the animals in the Recovery I Sroup (Table 3}.

Glutamine Synthetase Activity (GS): The levels of GS in the liver
of both males and females which received 200 =g/kg diet or more
was significantly decreased (Table 4a, b, & c}. This decrease
was still evident at day 7 after treatment (Recovery Group 2).




-6- - | 006936

Py

In kidneys of the treated males a slight decrease in GS level
was seen during the treatment, but this decrease did not show
statistical significance until recovery period as indicated
by the animals in 3 and 7 days recovery (Table 4A).

In the brain, statistically significany decrease in GS level
‘was seen in 5000 mg/kg diet group males during treatment and
at the 3 day recovery period (Table 4A}.

NH,* levels in brain, liver, and kidneys: Consistent and dose-
related changes in NH, level were: not seen in any organ examined
(Table 5).

Amino acids in brain, liver, ané kidneys: In the brain of male
rats, no consistent changes in the levels of amino acids were
detected (Table 6A). Sporadic changes in certain amino acicg
levels in the kidneys, but these ¢hanges did not show any cZose-
related reponse (Table 6B). 1In the liver, slight changes ia
certain amino acids were seen, but again they were not dose-
related or consistent (Table 6C).

Energy and carbohydrate metabolism: The changes of the enzvmes,
isocitrate dehydrogenase, succinate dehydrogenase, malate snzyme,
fructose diphosphatase or giycogen, which are invelved in energy
"and carbohydrate metabolism, were slight ard not dose-relatad
(Table 7).

Glutathione metabolism: Glutathione contents in the liver 2f treated
male and female rats were comparable to those of the contrcls (Tab
8), and gamma-glutamyltranspeptidase level was slightly incrzased In
highest dose males (Taple 7). It should be noted that thers appear=d
to be an inconsistency in the report of the level of gamma-zlutamyl-
transpaptldase between the data oresented in Table 1.1.2 anZ that
described in page 136 of the repozt. The data in Table 1.1.2 showed
that tais enzyme was elevated in nighest dose males insteac of in

the females as indicated on page 136.

Biosvnthesis of non-essentlal amino acids: To determine the 2ffects
of Hoe 039866 on the biosynthesis of certain amino acids {(zlanine %
asparagine), the activities of the enzymes, glutamate oxaiczcetats

transaminase (GOT) and glutamate pyruvate transaminase (GPT,, were
examined. The results indicated thac GOT activities in bo:tz male
and female livers of all dosed animals were comparable to -~ose

of the controls (Table 7). The GPT levels were significanc::
decreased in rats wnicn receivec 200 ma/kg diet or more wh
in females this decreass was slicht and only obser ed in 2
5000 mg/kg <diet animals. The changes in GPT was not 2 dos
response.

(%)
%)




DISCUSSICN

Groups of Wistar rats (40/sex) were administered =Zoe 039866 at
diezary concentrations of 0, 40, 200, 1000, and 5000 mg/kg diet
for 28 davs. The treated animals were further divided into sub-

groups of 10 animals/sex. One subgroup from each dose was sacri-
ficed at 0, 3, 7, and 28 davs post treatment.

The data indicated that the mortality rate of treated animals
was comparable to that of the controls. The comprehensive obser-
vational assessment of neurological signs did not show much dif-
ference between the controls and the animals which received 1000
mg/xg diet or less. In 5000 mg/kg males, increased incidence of
spontaneous activity, catalepsia, reactive behavior, and absence
of pupilary reflex was seen.

During the treatment pecriod decreased body weight was seen in
5000 mg/kg diet males. Decreaséd food consumption was observed
in 2ighest dose males and females.

A slight increase in mean kidney weight of 5000 mc/kg females
was also seen.

Special biochemical examinations were carried out, and the fol-
lowing results were obtained: : s

1y. Catecholamines: The dopamine level in the bra:in of the
highest dose females was significantly decreased, but this
change returned to the level of the controls Zuring the post
treazment period.

28]

;. Glutamine synthetase activity (GS): The GS lewvel in the liver
of animals which received 200 mg/kg or more was significantly
decreased. A slight drop in GS level in the kidneys of the
treated males was also seen. The GS level in the brain of
5000 mg/kg males was significantly decreased.

3. NHA+ concentration: NH4+ level in brain, livez, and kidney

of all treated animals was comparable to that of the controls.

4,. Aminc acids: Compound-related changes in aminc acids of brain,
liver, and kidneys were not seen.

n

Enercv and carbohvdrate metabolism: Hoe (039865 did not affect
the enzymes involved in energy and carbohydratz=s metabolism.

(o)}

Glutathione: The glutathione level in the 1
males and females was ccmparable to that of

ivesr of treated
~e controls.

ects of
he bio-

7.,. Biosvnthesis of non-essential amino acids: Tnes eff
Hoe 739866 on the enzymes which were invelved in ¢
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synthesis of non-essential amino acids were examined, and the
results indicated that the test agent did not affect the

activities of these enzymes.

The report presented interesting information on the effects of
Hoe (039866 on the behavioral and biochemial parameters. However,
the study was not designed to meet the requirements for a sub-
chronic toxicity studyvy for the following reasons: ’

1). No hematology was carried . out. )
2). Histopathology was conducted only on liver, kidneys, and

brain. . .
3). Clinical chemistry pdrameters were not performed.

This study is classified as supplementary.
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DATA =ZVALUATICN REPORT

STUDY TYPE: 1l3-Week feeding study i mice

CHEMICAL: HCZ (39°866; Monoammonium [2-amino-4-{(hydroxymethyl-
phosphinyl)butanocace]; Ignite®

ACCESSION NUMBER: 403456-09 CASWELL NO.: 5801
ZPA ID NO: 3340-E0/8340-EI PROJECT NO: 8-0146

SPONSOR: Hoechst Celanese Corp.

TESTING FACILITY: RCC, Research and Consulting Co. AG
P.0. Box CH-4452, Itingen, Switzerland

CITATION: Suter, P., Horst, K. et al. 13-week oral toxicity
{ feed lng) study with HOE 739866 technical in mice.
2esearch and Consulting Tc. AG, Switzerland.
>roiect No.: 018516; April 29, 1986. Submitted
sy #oechst Celanese Coro.

CONCLUSION
£ NMRI mice (l0/sex/“%ose) were £ed HOE 039866 at
rations of 0, 380, 327, ard 1280 zom for 13 weeks,
cmpounc—relaued effzcns ~ere oOpserved in treated
= incr2ases .n 3erum 3sSpE-ITac: imiaotransierase in:
=2 phosphatase were sesn .n aizn Jose males.
2. Increases .2 absolut=2 and relative ver 4elghts Were seen 1o
miZ and nizn dose males.
3asex .ocn =ne changes in clinical siccnemistIiv o and ordan welznts
2n mid znd ~ign Zose males, LEL Zor #1Z 139366 was estiplished
33 220 cgmp NCIL, 30 spm. The 3nudy .3 t.as31Iled as core Minimuz.
i
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MATERTALS:

~ comoound was 40E 039866 technical with purity of 95.3%,

“he chemical was a white crystalline powder.

=+ animals: 4 week old NMRI mice, which weighed 18-22 gm

- males and 16-20 gm for females, were used in this study.
~ese animals were obtained from KFM, Kleimtierfarm Madoerin
AG, Switzerland.

UDY DESIGN:

Arimal assignment

rimals were acclimated for 7 days, and they were randomly
assigned to the following test dJroups:

pose in 13-week

Tzst diet study
Group {pom) male female
1 Zont. D 10 10

2 _ow (LDT) 80 L 10

3 “id (MDT) 320 10 10

4 =igh(HDT) 1289 1 10
Di=~ preparation

e =ag: chemical was mixed with Ziet to form pellets. The
uency for opreparing the treatment diet was not specified.
les of the test “iet were analyzed for stability and homo-
ity of the test cnemical.
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C. METHODS AND RESULTS:

1. Observations

‘ Animals were inspected twice daily for signs of toxicity
and mortality. No signs of toxicity were reported in treated
animals. Essentially all animals survived to the end of the
study except one mid dose female which died during blood
sampling.

2. Body Weight
animals were weighed weekly. The mean body weights

of treated mice were comparable to those of the controls
{Table 1).

3. Food consumption

Food consumption was measured caily over a 7-day feeding
period. 1In both treated males and females, there were
slight increases in food consumption at various treatment
periods and in different dose groups (Table 2). However,
the "treatment means" were comparable between treated and
control animals. In addition, tne mean food corversion
ratios were similar between treated and control mice during
a major interval of the study.

compound -atak=

The mean of :the weekly mean ccmpound intaxe (mg/kg/day)
was reported as follows:

ng/kg/day

Nominal Con. 830 pom 320 ppm 1280 ppm

Males 16.55 67.14 277.70

Femal=s 19.35 36.62 288.19

:. Sphthalmolocical 2Xaminacions anc nearing tests were con-

ducted. Tn addi-.-n, -==ra and ~nuzcous membranes of all test
animals were alsc =2xzmineqd. NoO <tompound-related effects wers
observed 1n Tnese ::Xaminations.
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5. Blood samples were collected from 10 non-fasted mice/sex/dose
after 13 weeks of treatment for hematology and clinical ana-
lysis. The CHECKED (X) parameters wWere examined.

a. Hematology

Hematocrit (HCT)¥*

Hemoglobin (HGB)*

Leukocyte count (W3C)*

Erythrocyte count (RBC)*

Platelet count*

Blood Clotting Measurements
(Thromboplastin time)
(Clotting time)
(Prothrombin time)

* Required for subchronic and chronic studies

Leukocyte differential count*
Mean corpuscular HGB (MCH)

Mean corpuscular HGB conc.(MCHC)
Mean corpuscular volume (MCV)
Reticulocyte count

Red cell morphology

PRI
MR M X M XN

The hematology data are presented in Table 3.

In treated males, there were slight but statistically signifi-
cant increases in hematocit in high dose and in white blood cell
counts in mid and high dose relative to that of the controls.

A significant increase in monocyte was also observed in high dose
dose males.

In treated females, slight decreases in hematocrit and red blood
cells in mid and high dose, an increase in MCH in high dose, ang
a decrease in segmented white blood cell in all dose were seen.
Jowever, this decrease in segmented white blood cells could be due
0o a high control mean pecause the individual animal data indicated
a rather wide fluctuazion in the values of control animals relative
£0 those of the treated animals.

Although most of these hematological changes were statistically
significant, they were rather small and could not ce considered as
compound~related.

. Clinical Chemistrvy

X

TElectrolytes: “other:
Zalcium* x{ Albumin*

x| Chloride* x| 3locod creatinine*
Magnesium* x| 3lood urea nitrocen*
Phosphorous* x| Cholestero:.*

x| Potassium* i Globulins

Xx| Sodium* x| Glucose*

Snzymes x| Total Biiirubin*

x| alkaline phosgnatase x| Total Serum Protein*
Cholinesterases Triglycerices
“reatinine ohcsgnokinzse*® Serum protein electrophoresis

2| Lactic acid denvdrogernase

x| Serum alanine zminotransferase {also SGPT)*
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x| Serum aspartate aminotransferase (also SGOT) *
x| gamma glutamyl transferase
glutamate dehycrogenase
* Required for subchronic and chronic studies
#¢ Should be reguired for OP
s Not required for subchronic studies

In treated males, there were significant increases in serum
aspartate aminotransfarase in high dose and in potassium in mid
and high dose. Other changes were sporadically observed in low
or mid dose (Table 4). !

In treated females, a slight increase in alkaline phosphatase
was observed in high dose. Other small changes were observed in
either low dose or mié dose and not in the high dose.

-~

7. Sacrifice and Pathology -

All animals cthact died and that were sacrificed on schedule
were subject to gross pathological examination and tze
CHECKED (X) tissues were collected for histological
examination. The (XX) orcans in addition were weighed.

X X X
Digestive system Cardiovasc./Hemat. ~ Neurologic
x| Tongue %|.Aorta* X|.Brain*t
x|.salivary glands* XX .Heart* x| Periph. nerve*j
X | .Esophagus™* X|.Bone marrow* x| Spinal corcé {3 levels)*$
X|.Stomach* %|.Lymph nodes* x|.Pituitary*
x| .Duodenum* iX.Spleen* x| Eyes (optic a.)*#
Xx|.Jejunum* !%X.Thymus* Glandular
. Ileum* Jrogenital XX.Adrenals*
x|.Cecum* lxx.Kidneys*? Lacrimal glznds
x|.Colon* x|.Urinary bladder* x| Mammary gland*#
_1.Rectum* ¥X.Testes*?t x| .Parathyroiés*tt
xX.Liver*t §xi Epididymides ¥X.Thyroids*t+
x| Gall bladder*# ix| Prostate Other
x|.Pancreas* ix| seminal vesicle x| Sone*$
Respiratory 'xx ovaries*t %| Skeletal muscle*#
.Trachea* ‘%] .Uterus* x| Skin*# .
x|.Lung* x| All gross l=sions
Nose® and masses*
2harynx®
Larynx®
f
* 2equirsi for subchrsnic and cnronic studies
° Required for chroni: innhalation
-n subcnronic scudiss, examined only if indicated
oy signg of toxicity Or tarzet organ involvement
t orzan weights reguizad in supcaronic and chronic studies
Tt Srgan weight ragiizad for non-rodent studies



CLINICAL BIOCHEMISTRY
SUMMARY
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Mal_ES
5LUCOSE UREA CREATINIME BILI. 7.  CHOLEST.T. ASAT(OT) L4
orol/l mol/l wmol/l mal/] utat/]
AFTER 43 NEEKS
0 prx 10.54 10.23 R 5.4 1.8 0.70 9.18 !
80 PPN 10.44 9.64 kv 5.2 1.3 0.45 7.68 :
320 PPN 9.87 9.83 i 4.5 .59 0.77 8.4 .
1280 PPN 11.47 i kx| 5.0 1.7 0.59 9.5
s AL g-a7 Se0IUN CRLORIDE
utat/l ‘atat/l a0}/l ml/] i
AFTER 13 UEEKS
0 pPR 2.61 58.48 144 4 4.35 115.4 55.1
g0 PPy 2.4 3.2 149.2 ¢ 4.4 14s.9 54.4
320 PPN 2.58 50.01 147.2 S.i4 ¢ 147.2 S8.5
1280 PPN 2.42 a.n 143.1 5.39 ¢ 116.5 53.8
FEMaLES
sLucose UREA CREATININE BILI. T.  CHOLEST.T. ASAT(GOD) LDH
=mal/l smgl/l smgl/] akat/l
AFTER '3 WEEKS
0 ?en 11.15 7.39 6.0 2.4 1.28 .
80 21 10.28 7.53 6.9 2.9 2.2 gg; ;ZI
320 PPN 9.98 7.58 5.9 2.2 1.54 1.2 10.80
1280 PP 7.99 1.2 4.4 2.48 1.52 0.57 1.7%
AP &-6T POTASSIUN ~CHLURIDE
. dat/l ntat/} mal/l
AFTER 13 UEEXS
0 pPn 1.8 44,01 4.14 15.2 A6 2.7
80 7en .79 48.34 418 17.0 2.3 3.1
320 *om 3.7 9.3 4.01 118.0 18.4 50.9
1280 2PN 472+ 28,01 4.8 uz.7 0.2 53.3

(VAT B T-s’esé based on pooled varianca significant at ST (#) gr LI (+8) level
(D/W‘A FXCERPTED FRom Submiss 7oA

(13- Wetkl Mpuae Fiodins Sfadey alho

#o% 03958, )
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a. Organ weight

In created males, absolute and relative liver weights (liverz/
body and liver/brain) were increased in mid and high dose males
relative to =hose of the controls (Table 5a, 5b, & 5¢). Al-
though the increases in absolute liver weight did not show sta-
tistical significance, the increase in serum aspartate amino-
transferase in combination with increases in absolute and rela-
tive liver weights indicated a compound-related effect. Other
organ weights were comparable between treated and control animals.

b. Gross patholoay

No summary of gross observations was reported, but the
indiv-4dual animal data did not indicate increased adverse
effeccs in any organ of any dose dgroup.

c. Historatholocy i

Histopathoclogy findings are presented in Table 6. No
treatment-related increase in any lesions was observed.

DISCUSSION

Groups of NMRI mice (10/sex/dosej were fed HOE 039866 at
dietary concentrations of 0, 80, 320, and 1280 ppm for 13 weeks.
The following changes in treated mice were observed:

1. slizht increase in food consumption at various intervals in
bota treac=d males and females was Zound.

2. Changes in hematclogy parameters were seen, and these chances
wer= rather smal. and were not considered to be compound
related.

3. Significanz increase in serum aspartate aminotransferase and
slizht increase :in alkaline phosphatase were seen in high
dos2 males and females, respectively. -

4. Increases in absolute and relative liver weights were seen in
mié and h:1zh dose males. C

on === chances in clinical biochemistry and organ weichts

3ased D =
in mid and nign dose nales, LEL for HOE 039866 was established
as 320 ccTm; ¥NCZZ, 80 ztom. The studv is c.assified as Core Minimum.

e
Q0
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Page is not included in this copy.

Pages ZEZZ through /3;L are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft prpduct label.

The product confidential statement of formula.
__:7/&nformation about a pending registration action.
Y FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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DATA EVALUATION REPORT

TOX. CHEM. NO.:
MRID NO.:

STUDY TYPE: Subchronic dermal toxicity study in rats.
ACCESSION NUMBER: 403456~05.
TEST MATERIAL: HOE 039866, active ingredient technical.
SYNONYM: Ignite.
i
STUDY NUMBER: 83.0359, report No. A31477, project No. 84.0563.

SPONSOR: Hoechst Celanese Corporation, Somerville, NJ.

TESTING FACILITY: Hoechst AG, Federal Republic of Germany.

TITLE OF REPORT: HOE 039866-Active Ingredient Technical (CODE: HOE
039866 OH ZD95 0001) Testing for Subchronic Dermal Toxicity in Wistar Rats
(21 applications over 30 days).

AUTHOR(S): Ebert, E. and Kramer, M.

REPORT ISSUED: May 10, 198S.
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CONCLUSIONS:

Under the conditions of the study, dermal i{rritation was not found to
occur on rats after repeated dermal exposure to HOE 039866 at dosage
levels of 100, 300, or 1000 mgs/kg/day, 5 days/week, for 21 days. A
recovery study was conducted for 14 days following the 30-day dosing
period. Two of 6 males dosed with 300 mg/kg/day and 4 of 11 males and
2 of 11 females dosed with 1000 mg/kg/day displayed aggressive behavior,
piloerection, and a high startle response. There were no effects of
toxicologic 1importance on body weights, food consumption, hematology,
clinical chemistry, urinalysis, organ weights, or gross or microscopic
pathology. Based on clinical observations, the LOEL is 300 mg/kg/day and
the NOEL is 100 mg/kg/day.

Classification: This study report has certain inconsistencies, but these
are nct considered to appreciably influence the experimental results. The
study, therefore, classified as Core Minimum.

A.  MATERIALS: ‘

1. Test Compound: HOE 039866, active 1ingredient <technical;
description: white crystalline hydroscopic powder; code No. HOE
039866 OH ZD95 0001; purity: 95.3%.

2. Test Animals: Species: rat; strain: HOE: Wiskf (SPF 71); age:
8-10 weeks; weight: males--143 to 154 g, females 144 to 154 g;
source: Hoechst AG, Pharma Forschung Toxikologie Xastengrund
breeding colony.

B.  STUDY DESIGN:
1. Animal Assignment: Following 8 to 9 days of acciimation, animals

were assigned to the following test groups using a computer-
generated randomization scheme:

Dosage Dosage Recovery
Level Volume Main Study Study?
Test {mg/kg/ (mL/kg/ (21 days) (44 days)
Group day) day) Males Females Males Females
1 Control 0 1.3 6 5 5 3
2 Low (LDT) 100 1.3 6 6
3 Mid (MO0T) 300 1.3 6 6
4 High (HDT) 1000 1.3 6 Y 5 5

aThe recovery study was conducted for 14 days following the
21-day dosing period {5 days/week for 30 days = 21 daily
applications).

Animals were housed in an environmentally controlled rcom with a
12-hour light/dark cycle.
| 4 141
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Dose Preparation: HOE 039866 technical was reported to be stored
in the dark at 4°C. The test material was added to deionized
water and topically applied in 7.5, 22.5, or 75% solutions (w/v)
for the 100-, 300- or 1000- mg/kg/day dosage groups, respectively.
The frequency of solution preparation and storage conditions were
not reported. Homogeneity, test material concentration, and
stability analyses of the administered solutions were not
reported. .

Preparation of Animal Skin: Prior to dosing, the hair was removed
from the nape of the neck (approximately 10% of the total body
surface). of each animal by clipping. The test material, in a
volume of 1.3 mL/kg, was applied to the clipped area once per
day, 5 days/week, for a total of 21 applications in 30 days. The
area was covered and wrapped with an occlusive bandage for
6 hours, after which time the test site was washed with warm
water. Control animals were treated with the vehicle
(physiological saline) only.
1

Food and Water Consumption: Animals received food [Altromin-R
1324 pellets (Altromin GmbH Lage/Lippe)] and water ad libitum
except for the period in which animals were kept in diuresis
cages.

Statistics: Body weights were analyzed using the method of Sidak
and the T-test if parametric procedures were indicated and the
method of Nemenyi/Sidak 1f nonparametric procedures were
indicated. Clinical pathology and organ weights were analyzed
using the method of Sidak and Ounnett's test feor parametric
procedures and the methods of Nemenyi/Dunnett and Nemenyi/Sidak
for nonparametric procedures. In addition, the T-test and
Wilcoxon test were also utilized for clinical chemistry and organ
weight determinations. :

Quality Assurance Statement: A quality assurance statement was
dated May 10, 1985, but not signed.

METHODS AND RESULTS:

1. Observations: Animals were inspected twice daily 5 days per
week and once daily on weekends for mortality and signs of
overt toxicity. Weekly examinations were conducted to
determine neurological disturbances, opacity of the eyes,
damage of the oral mucosa, and impairment of dental growth.
Dermal evaluations were conducted prior to each topical
application of the test compound.

1

~
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Results: One high-dose male (animal No. 24) was sacrificed
Tn a moribund condition on study day 16 after food refusal
for 9 days; encrusted blood was found around the eyes, nose,
and mouth. A1l other animals survived the study period.
Table 1 presents clinical findings of animals observed during
the dosing and recovery periods. Two males recelving 300
mg/kg/day displayed aggressive behavior; in addition, one of
these males displayed piloerection, spasms, and convulsive
jumping at dosing termination.’ Four males and two females
receiving 1000 mg/kg displayed aggressive behavior, pilo-
erection, and a high startle response.

Dermal findings are presented in Table'2. Signs of slight
dermal irritation were found in control and dosed females
only on study days 7 and 8. No other dermal irritation was
observed in dosed males or females throughout the study.

Body Weight: Rats were weighed at study inftiation and twice
weekly thereafter until study terminatidn.

Results: Representative body weight data are presented in
Table 3. It was reported that no significant (p <0.05)
differences were noted between dosed and control groups.
Mean body weights of high-dose males were s1ightly decreased
during the recovery phase of the study; body weights of
other males were similar to controls throughout the study.
The body weights of dosed females were slightly increased
when compared to concurrent controls throughout the study.

Food Consumption and Compound Intake: food consumption was
determined at the same intervals as body weights. Water

consumption was determined once weekly for a 16-hour period
during dosing and at recovery termination.

Results: Food and water consumption were comparable in dosed
and control males and females.

Ophthalmological Examinations: Ophthalmologicai examinations
were not conducted.

Hematology and Clinical Chemistry: Blood was collected via
the retrobulbar venous plexus at the end of the dosing period
for hematological analyses from nonfasted males and females.
Clinical analyses were conducted from blood collected from
the vena cava cranialis.

1pata as

indicated in individual results.

14
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TABLE 1. Summary of Clinical Findingsd 1n Rats Dosed Dermally with

HOE 039866 for 30 Days and Rats Observed For the 14-Day

Recovery Period

. 006936

Males/Dosage Grou day) Females/Dosage Group (mg/kg/day)

Clinical findings 0 100 300 1000 -0 100 v300 1000

No symptoms 11/11 6/6  4/6 s/M 9/11 6/6 6/6 /N
Mortality 0/11 0/6 0/6 171 0/11 0/6 0/6 o/
Lesion due to removal of

occlusive bandage

by study animal --b - - - - 2/M - - -
Aggressive behavior - -~ 2/6 4/11 b - - -
Kangaroo position - -~ 1/6 VAR - - ~ VAR
Piloerection - -~ 1/6 2/ —-— - - /M
Convulsive jumping - -— 1/6 - - — - -
tasily startled - -—- 1/6 KYAR - - - -
Decreased respira- - - - /1N - -— - -—

tory rate
Hyperactivity - - - - - - - /1
Lesion on left - - - /1 - - - -
foreleg

INumber of animals with findings/dose group.

bNo findings.
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TABLE 2. Skin Irritation Findings? Observed on Days 7 and 8 in
Female Rats Dosed Dermally with HOE 039866 for 21 Days

Day 1/ ; Day 8/
Dosage Group (mq/kg/day) Dosage Group (ma/kg/day)
0 100 300 1000 0 100 300 10600

Findings

Erythemab 3711 3/6 2/6 1/11 0711 276 /6 /1)
Ory, chapped skin  3/11 4/6 2/6 3/6 == = = -
Fine-scaled skin KVAR 276 - 3/6 - /6 1/6 /11
Coarse-scaled skin -— 1/6 176 - /711 1/6 -— -

Scaling off -— 1/6 - - - —

aNumber of animals with findings/dosage group.

bErythema scores for all dosages were 1 to 2, minimally perceptible.

CNo findings.

145



TABLE 3. Representative Body Weight (g) Dats from Rats Dosed
Dermsl Iy with HOE 039866 for 21 Days and Observed
for Either 30 or 44 Days

Mean Body Weight (* _SD) at Day

Dosage Group®

(mg/kg/day) | 16 27 30 37 4
Kales
0 197 £ 10 267 £ 17 310 * 19 1 219 34713 372 £ 12
100 205 * 12 270 £ 7 314 S5 309 £ 8 —-b —_—
300 199 + 2 54 £ 10 298 * 38 286 * 39 --—b —-b
1000 200t 9 242 £ 41 300 % 16 298 + 15 322 £ 4= 353 ¢ 16
i
females
0 175 £ 6 91 £ 13 196 £ 12 198 £ 14 210 % |z° 23 9
100 181 £ 4 198+ 8 21510 213 2 10 —_ b —b
b
300 180 £ 13 203 + 17 218 + 23% 214 * 23 -— --b
1000 179 £ 196 + 16 215+ i7¢ 209 %+ 21 2825 24 * 24
.Confrols and high-dose groups contained 11 rats; low- and mid-dose groups

contained 6 rats.

All animals in low and mid-dose groups and six rats in each of the control

and high-dose groups were sacrificed at day 30.

cleo weights were determined on day 36.
*

Significantly different from controi values at p < 0.05 as avaiuated by the

study authors.

w

006336



0069356

The checked (X) parameters were examined:

a. . Hematology

X Hematocrit (HCT)* X Leukocyte differential count
X Hemoglobin (HGB)T X Mean corpuscular HGB (MCH)
X Leukocyte count (WBC)t X Mean corpuscular HGB concentration
X Erythrocyte count (r8C)* (MCHC)
X Platelet countt X Mean corpuscular volume (MCY)
X Reticulocytes X Erythrocyte sedimentation rate
X Methemoglobin? X Thromboplastin time

X Activated partial

thromboplastin time
X Coagulation time

Results: Leukocyte values and activated partial thromboplastin
time (APTT) were found to be slightly but significantly (p <0.05)
decreased in males receiving 300 mg/kg/day when compared to con-
current controls; however, these changes were not found in other
dosed males or females and were considered by the authors to be
of no toxicological significance since the differences were
minimal and there was no dose-related trend. A1l other hema- .
tological parameters were similar in dosed and control males and
females. Hematological determinations were not conducted
following the recovery period since no compound-related changes
were found during the dosing period.

b. Clinical Chemistryb

Electrolytes Other
X Calcium¥ Albumint

X
X Chloridet X Albumin/globulin ratio
Magnesiumt X B8lood creatininet
X Phosphorust - X Blood urea nitrogent
X Potassiumt X Cholesterol?
X Sodiumt X Globulins
X Glucoset
Enzymes X Total bilirubint
X Alkaline phosphatase (ALP) X DOirect bilirubin
Cholinesterase X Total proteint
Creatinine phosphok‘inase+ Triglycerides
X Lactic acid dehydrogenase X Uric acid
X Serum alanine aminotransferase X Total lipids
(sepT)t X Serum electrophoresis
X Serum aspartate aminotransferase
(seom)t

¥ Recommended by Subdivision F (October 1982) Guidelines.

aHethemoglobin was not evaluated for low- and mid-dose males and females
since this finding was normal among high-dose animals.

bBased on clinical chemistry changes during the dosing period; only

chloride and uric acid determinations were conducted in dosed males and

sodium, potassium, and chloride determinations were conducted in dosed
females following the recovery period. ]_d."
= f
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Results: It was reported that there were no toxicelegically
important effects on clinical chemistry parameters related to
dosing. Following the dosing period, slight changes "were found
sporadically among electrolytes (sodium, potassium, chloride),
uric acid, and globulins. However,. these changes were minimal,
not dose related, and reported to be within the range of normal
biological variation (historical laboratory control levels were
not reported.) Following the recovery period, all values were
similar in dosed and control males and females.

6. Urinalysis: Urine was collected from fasted animals in diuresis
cages following 20 topical applications of the test material at
28-29 days. The checked (X) parameters were examined:

X Appearancet X Glucoset

X Color Ketonest
volumet X Bilirubint
Specific gravityt X iB]oodf

X pH "Nitrate

X Sediment (microscopic)t Urobilinogen

X Proteint

Results: There were no effects of dosing on any urinary
parameter. Urinary determinations were not conducted following

the recovery period since no compound-related changes were found
during the dosing period.

7. Sacrifice and Pathology: All animals that died and six animals/
sex receiving 0, 100, 300, or 1000 mg/kg/day were sacrificed at
30 days and were subject to gross pathological examination; the
checked (X) tissues were collected for histological examination.
The (XX) organs from all animals were also weighed. Five control
and high-dose males and females were observed for an additional
14~-day recovery period prior to necropsy.

f
Recommended by Subdivision F (October 1982) Guidelines.

11
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Digestive system

Cardiovasc./Hemat.

006936

529%2;2212
Braint

Tongue Aorta XX
Salivary glands+ XX Heartt Peripheral nerve
Esophagus X Bone marrowt (sciatic nerve)t
X Stomacht Lymph nodest Spinal cord (3 levels)
puodenum® XX Spleent XX Pituitaryt
X Jejunumt X Thymust X Eyes (optic nerve)t
I]eum: ital Glandul
Cecum Urogenita andular
X Colont XX Kidneys : XX Adrenalst
Rectum? X Urinar¥ bladder? Lacrimal gland
XX Livert XX Testes Mammary gland?
Gallbladdert X Epididymides Parathyroidst
X Pancreast X Prostate : XX Thyroids?
X Seminal vesicle
Respirator XX Qvaries Other
Tracheat X uterust Bone (sternum)?t
XX Lung? Skeletal musclet
X Skin (treated and
A untreated)
A1l gross lesions
and masses
Results:

a. 0rgan Weights:

Absolute and relative organ weights of dosed

males and females were similar to those of concurrent con-
trols with the exception of the slight but significant
(p <0.05) decrease in relative brain weights of dosed females
(control, 0.979 *+ .073g; low dose, 0.887 + 0.0339q: mid
dose, 0.885 <+ 0.082g, high dose, 0.885 + 0.045g).
However, these decreases were due to the slight increases in
body weight for these animals and were not considered to be
compound related (control, 193 + 15g, low dose, 213 =
10g; mid dose, 214 £ 23g; high dose, 210 % 13g).

b. Gross Pathology: Macroscopic examination of the test animais
revealed no effects of dosing.

c. Microscopic Pathology: There were no histologic findings
that were considered related to compound administration. [t
was reported that the dermis and epidermis of treated skin
were slightly thicker with fewer hair follicles when compared
to untreated skin., No obvious cause of severe illness could
be found histologically for the one high-dose male that was
sacrificed in a moribund condition on day 16.

tRecommended by Subdivision F (October 1982) Guidelines.
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D. STUDY AUTHORS' CONCLUSIONS:

The authors concluded that there were no effects of toxicological
importance when HOE 039866 technical was administered dermally to
rats 1in dosages of 100, 300, or :1000 mg/kg/day. Based on dermal
frritation results, the authors classified the test material as a
nonirritant. Based on minor clinical changes in animal behavior, the
NOEL was determinec to be 100 mg/kg/day.

E. REVIEWERS' DISCUSSION AND INTERPRETATION OF RESULTS:

The study design was adequate and complete, and the conduct of the
study was adequate; however, food consumption was not statistically
analyzed, and analyses of test material stability and homogeneity
were not conducted. No individual clinical findings were reported
for one high-dose female (animal No. 62) for study days 19 to 30.
There was some discrepancy in data reported by the study authors.
Individual dermal results (CBI study report pp. 333-374) indicated
that signs of slight irritation were found on study days 7 and 8;
however, this irritation was reported on days 5 and 6 in the
discussion of dermal results (Chl study report p. 18). The test
material was reported to be added to deionized water in order to
obtain proper dosing solutions; however, control animals were
reported to have been dosed with physiological saline as the test
vehicle. Only one mid-dose male was indicated to have displayed
aggressive behavior in the observation summary results of the study
report; however; two mid-dose =~ales were indicated to have displayed
this behavior in the individual data results. Some histological
tissues were reported to be missing; there was no summary tabulation
of gross or histolougical examinations.

“4e agree with the study authors' conclusion that HOE 039866 technical
can be classified as a nonirritant and, with the exception of some
lisplay of aggressive behavior in mid- and high-dose animals, there
were no effects of toxicological importance following dermal adminis-
tration of the test material. Based on clinical observation, the
LOEL 1s 300 mg/kg/day and the NOEL is 100 mg/kg/day.
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DATA EVALUATION REPORT

STUDY TYPE: Subchronic inha\;tion toxicity study in rats.
ACCESSION NUMBER: 403456-06.

JEST MATERIAL: iHOE n139866.

SYNONYM: Ignite.

STUDY NUMBER: i83.0160.

SPONSOR: Hoechst Celanese Corporation, Somerville, NJ.

TESTING FACILITY: Hoechst AG, Federal Republic of Germany.

TITLE OF REPORT: Testing for Subchronic Inhalation Toxicity--28 Exposures
in 40 Days in SPF Wistar Rats.

AUTHOR(S): Hollander H., and Kramer, M.

REPORT ISSUED: March 26, 1985.

e e ————————

CONCLUSIONS:

Groups of 15 male and 15 female Wistar rats were exposed (nose cnly) to O,
8, 20, or 46 mg/m3 of HOE 039866 for 28 days over a period of 40 days.
Of these, five male and five female rats were held without further exposure
for an additional 29 days af*er the exposure phase. Two male and two
female rats exposed to 46 mg/m3 Jdied during the study. Males exposed to
46 mg/m3 and females exposed to 20 or 46 mg/m3 gained more weight and
consumed more food than controls. A decrease in thromboplastin time in
males exposed to 8 or 46 mg/m3 and an increase in coagulation time in
females exposed to 20 or 46 mg/m3 were noted. Slight but significant
changes in severai clinical chemistry parameters were noted; however, all

values were within the normal range for this species. Organ weight changes '

were noted for the lung, brain, testes, pituitary, and spleen; however,
these were within normal variation for this species. No gross or micro-
scopic pathoiogy was noted for any animals except those that died on study.
These animals exhibited signs of severe stiress.

The NOEL for rats is 8 mg/m3.

Classification: Core Supplementary.
3
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A.  MATERIALS:

1. Test _Compound: HOE 039866, active ingredient, technical;
description: white powder; batch No.: OH ZC95 0001; purity: 95.3%.

2. Test Animals: Species: rat: strain: Wistar; age: 7-8 weeks:
weight: males--155 to 186 g, females--151 to 172 g; source:
Hoechst AG.

8. STUDY DESIGN:

1. Animﬂ Assignment: Animals were assigned randomly to the
following test groups:

, Target
‘ Exposure Recovery
Concen- Exposure Phase Phase

Test tration (40 days) (29 days)
Group (mg/m3) Males Females Males Females
1 Control 0 10 10 5 5
2 Low (LDT) 12 10 10 5 5
3 Mid (MOT) 25 10 10 5 5
4 High (HDT) 50 10 10 5 5

2. Dust Generation: The inhalation chambers were operated under
dynamic conditions and the dust was dispersed ysing a "Wright
Dust Feed"® generator. Airflow through the generator was 1000
L/hour and tne dust concentration was regulated using differing
gear ratios. The rats were exposed by nose only. Gravimetric
measurements were conducted daily at 30 minutes and at 2 and 4
nours after exposure initiation. Analytical measurements were
conducted on days 5, 12, 19, 26, 33, and 40 of the study.
particle size analysis was conducted once daily. The results are
as follows: )

Results: Concentration (g_ag/m‘)

Jarget Gravimetric Analytical

0 - —
12 13 3
25 21 20
50 49 46
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Based on tqf analytical results, rats were exposed to O, 8, 20,
or 46 mg/m*>, 6 hours/day, on 28 exposure days during a period
of 40 days.

The mass median particle diameter was not reported; however, 75%
of the particles (by weight) were less than 7 micrometers in
diameter.

3. Ffood and Water Consumption: Animals received food (Altromin 1324
qellets) and water ad libitum except during exposure.

4. Statistics: The following procedures were utilized in analyzing
the numerical data: Ounnett test, Sidak test, Student's t test,
wilcoxon test, and the distributed-free method of Nemenyi.

5. Quality Assurance: A quality assurance statement was signed and
dated 8/11/87.

i
€. METHODS AND RESULTS:
1. Observations: Animals were inspected twice daily for signs of
toxicity and mortality.

Results: Two males and two females exposed to 46 mg/m3 died
during the study. The two females died during the second
exposure, one male died shortly after the second exposure, and
one male died after the 17th exposure. The incidence of clinical
signs is given in Table 1. Tono-clonic convulsions were noted in
8 of 15 males and 4 of 15 females exposed to 46 mg/m3‘as well
as in 2 of 15 males exposed to 20 mg/m“.

2. Body Weight: Animals were weighed twice weekly throughout the
study.

Results: Mean body weights for males and females exposed to 46
mg/ﬁ3 and females exposed to 20 mg/m3 were as much as 14%
higher (statistically significant at p <0.05) than for control
animals (Table 2).

3. Food Consumption: Consumption was determined and mean daily diet
consumption was calculated. )

Results: There was a slight increase in relative food consumption
in males and females exposed to 46 mg/m3. These increases were
not significantly different from control values (Table 3).

4, Ophthalmology: Ophthalmological examinations were not performed.

w
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TABLE 1.

035936

The Incidence of Clinical Signs in Rats

Exposed to HOE 039866 for 28 Days

Clinical Signs

Incidence During Exposure Phase (10 animals)

Males/Exposure (mg/m3)
0 8 20 46

Females/Exposure (mg/m3)
0 8 20 46

Squatting position
Pilo-erection
Staggering gait
Aggressiveness
Hematuria

Tremors

Bite injuries

Weak posthra1 reflex
Opacity of cornea
Jerky respiration
Narrowed eye openings
Contracted flanks
Hyperactivity
Salivation
Tono-clonic convulsions

OOOOQOOQOOOOOOQ
OOOOCOOOOOOQO—‘—‘
N O e - OO0 O N - - O N
mNOOO\UONmO-‘Om-‘IO‘

QOOQQOOOQOOOQOO
OOOOOOOOO—‘OO—‘OO
b-—‘-‘ONO-‘QO—‘OONN&
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TABLE 2. Selected Body Weight Values for Rats Exposed to HOE 039866 for 28 Days

Exposure

Concen- Group Mesn Body Weight (g) at Day

tration

(mg/m3) | 5 12 26 4 54/56 69

Males
0 197 £ 8 209 * 12 229+ 15 264 t 18 285 £ 20 33 £ 10 369 % i5
8 192 £ 8 205 £ 8 223 + 11 257 ¢ 12 29 £ 16 331 £ 14 363 * 18
20 193 + 8 207 £ 10 24t 16° 270 : 21 300 + 20 368 + 33 400 * 4i
43 194 £ 6 195 £ 24 29+t 16 265 t 32 307 £ 17 367 + 2t 0225

i

femsles
0 174 + 4 80 t 4 188 £ 5 197 £ 8 2058 21710 216 = 1}
8 178 £ 5 182 + 6 189 £ 8 01 £ 10 210 £ 14 215 £ 17 219 £ {4
20 i78+8 183 £ 7 194 £ 9 213 £ 7% 222 £ 16% 26 £ 20 245 t 23+
43 174 £ 6 173+ 22 197 %7 216 * (0% 228 £ 9% 243 + 10 248 = 9%

#Significantly different from control value (p<0.05).
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Selected Food Consumption Data for Rats Exposed to

TABLE 3.
HOE 039866 for 28 Days
Exposure
Concen- Group Mean Food Consumed (g/day) at Day
tration
(mg/m3) 5 12 26 | Complete Study
Males
0 21.6 21.5 21.4 22.1 22.5 23.5
8 21.5 20.5 21.4 22.6 22.0 23.1
20 21.5 21.3 22.5 23.9 25.3 25.3
43 21.1 17.2 23.1 24.3 26.4 25.4
Females
0 16.9 17.2 17.3 16.8 11.7 17.2
8 17.5 16.9 17.6 17.2 11.5 16.7
20 11.5 16.5 19.5 19.2 18.0 18.6
43 17.1 14.5 20.7 18.8 18.5 18.9
3
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S. Hematology and Clinical Chemistry: Blood was collected 1 day
following the final exposure, at the end of the exposure phase,
and after the recovery phase for hematology and clinical
analysis. The checked (X) parameters were examined:

a. Hematology

X Hematocrit (HCT)T X Leukocyte differential count
X Hemoglobin (HeB)*t X Mean corpuscular HGB (MCH)
X Leukocyte count (wWBC)t X Mean corpuscular HGB conc. (MCHC)
X Erythrocyte count (r8C)t X Mean corpuscular volume (MCV)
X Platelet countt X Coagulation time
(thrombocytes) X Heinz bodies?
Reticulocytesd : Thromboplastin time

Activated partial thromboplastin time

Results: There was a statistically significant decrease in thrombo-

i plastin time in males exposed to 8 mg/m> at the end of the exposure
phase. This decrease was resolved during the recovery phase; how-
ever, at the end of the recovery phase, males exposed to 46 mg/
exhibited a decrease in thromboplastin time. Females exposed to 20
mg/m3 exhibited an increased coagulation time at the end of the
exposure phase. At the end of the recovery phase, females exposed to
20 or 46 mg/m3 exhibited an increase in reticulocytes. The study
authors considered these changes to. be toxicologically irrelevant
since they were within normal ranges for this strain of rat and were
not related to exposure concentrations.

3f01lowing the termination of exposure and recovery, reticulocyte and Heinz
bodies were examined from controls and rats exposed to 46 mg/m3 only:
since significant differences were found in reticulocyte counts following
recovery, all dosed males and females were examined for this parameter
following recovery.

+Recommended by Subdivision F (October 1982) Guidelines.




b. Clinical Chemistry

Electrolytes Qther
X Calcium Albumint
X Chloridet X Blood creatininet
Magnesiumt X B8lood urea nitrogent
X Phosphorus X Cholesterol
X Potassium Globulins
X Sodium® X Glucoset
X Total bilirubin?
Enzymes X Total proteint
X Alkaline phosphatase (ALP) X Triglycerides
Cholinesterase X Total lipids
Creatinine phosphokinaset X Methemoglobin
X Lactic acid dehydrogenase ‘X Direct bilirubin
X Serum alanine aminotransferase X €lectrophoresis
(sepT)t
X Serum aspartate aminotransferase
\ (seom)t

035936

Results: At the end of the exposure phase of the study, one or
more of the exposure groups exhibited decreased chloride, tri-
glyceride, sodium, calcium, or protein concentrations; increased

phosphorous or cholesterol concentration; or increased

lactic

acid dehydrogenase activity. All of these changes were resolved

during the recovery phase; however, at the end of the

recovery

phase, one or more groups exhibited an increase in sodium,
chloride, urea nitrogen, or triglyceride concentration or a
decrease in cholesterol or total 1ipid concentration. In addi-
tion, at the end of the recovery phase, there was an increase in
alpha-3 globulin in males exposed to 46 mg/m” and an increase

in alpha-l1 globulin in females exposed to 18 or 20 mg/n.3

The

study authors considered these changes to be toxicologically
jrrelevant since they were within normal limits for this strain

of rat and were not related to exposure concentrations.

6. Urinalysis: Urine was not collected.

tRecommended by Subdivision F (October 1982) Guidelines.
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7. Sacrifice and Pathology: All animals that died or were sacrificed
on schedule were subject to gross pathological examination, and
the checked (X) tissues we e collected for histological examina-
tion. In addition, the (X%XX) organs were weighed:

Digestive system Cardiovasc./Hemat. Neurologic
Tongue X Aortafl XX B8reain
X Salivary 21ands* XX Heart? X Peripheral nerve
- X Esophagus X Bone marrowt (sciatic nerve)t
X Stomacht X Lymph nodest X Spinal cord (3 levels)
X Duodenumt XX Spleent XX Pituitaryt
- X Jejunumt X Thymust X Eyes (optic nerve)t
. X Ileum: ital clandul
X Cecum Urogenita andular
X Colont XX Kidneys XX Adrenalst
X Rectumt X Urinar¥ bladdert Lacrimal gland
XX Livert XX Testes Mammary gland?
Gallbladdert X Epididymides Parathyroidst
. X Pancreast X Prostate XX Thyroidst
XX Seminal vesicle
Respiratory XX Ovaries Other
X Trachea X Uuterust gone T
XX Lung? X Skeletal musclet
X Nose with turbinalia Skin
A1l gross lesions
and masses
X Thymus

X Diaphragm
Results:

a. Organ Weights: At the end of the exposure phase, there was a
statistically significant decrease in relative lung weight in
males exposed to 20 mg/m,” in relative testes weight in
males exposed to 46 mg/m,3 and in relative brain weight of
females exposed to 20 mg/m3; furthermore, there was an
increase in relative brain weight and pituitary weight in
females exposed to 46 mg/m3 (Table 4). These differences
were resolved during the recovery phase; however, at the end
of the recovery phase, there was a decrease_in relative brain
weight in males exposed to 20 or 46 mg/m3 and in relative
spleen weight 1in females exposed to 8 mg/m3. These
relative weights were within the normal variation for this
species.

tRecommended by Subdivision F (October 1982) Guidelines.
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TABLE 4. Selected Orgen Weight Dats for Rats Exposed to Hoe 039866 for 28 Deys

Exposure
Concentration .
(ug/n’) Group Mean Organ Weight st the end of Exposure and Recovery Phases
Exposure Phase Recovery Phase
Lung Testes Pituitary
Wluh Relative Absolute Relative Absolute Relative
() (¢ 3] (@) (v 3] (mg) »_100)
Majles
0 141 £ 019 0.49 £ 0.9 3.02 + 0.35 1.05 * 0.08 10.4 £ 2.0 0.28 £ 0.05
8 1.30 £ 0.15 0.47 £ 0.04 2.79 £ 0.35 1.00 * 0.10 1.2+ 1.8 0.31 £ 0.04
20 1.25 £ 0.15 0.42 £ 0.04% 3.07 £ 0.09 1.04 £ 0.09 1.2 1.0 0.28 + 0.04
43 1.42 £ 0.27 0.47 £ 0.10 2.87 £ 0.19 0.94 + 0.05* 13.3 £ 0.8 G.33 + 0.02¢
Exposure Phase Recovery Phase
Brain Pituitary Spleen
Absolute Relative Absolute Relative Absolute Relative
(g) 3 (mg) x_100) tg) (v 3]
Females '
1.90 £ 0.12 0.92 £ 0.06 11.8 £ 1.5 0.58 £ 0.2 0.46 * 0.06 0.21 £ 0.03
8 1.88 + 0.10 0.89 £ 0.04 1.4 £ 0.5 0.54 + 0.03 0.37 £ 0.02 0.17 £ 0.05%
20 1.88 £ 0.14 0.86 £ 0.07¢ 11.9 £ 1.9 0.54 * 0.07 0.46 £ 0.09 0.19 £ 0.03
43 1.94 * 0.10 0.85 * 0.05% 1.4 1.9 0.49 * 0.09¢ 0.45 * 0.07 .18 ¢ 0.03

tSignificantly different from controi vaiue (p <0.0%).
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b. Gross Pathology: No remarkable changes in gfoss pathology
were noted during this study.

c. Microscopic Pathology

1) Nonneoplastic: No remarkable histopathological changes
were noted in the animals that survived exposure. Of the
four animals that died, one died from aspiration pneumonia
and the other three showed signs of severe stress, i.e.,
cell atrophy in the thymus and bone marrow and contraction
of the spleen. In addition, blood congestion and focal
necrosis of the liver were found in two of these animals.

2) Neoplastic: No ne-plasms were observed in this 28-day
inhalation study.

0. STUDY AUTHORS' CONCLUSIONS:
Male and female rats exposed to a target concentration of 12 ng/m3
| of HOE 039866 for 28 days during a period of 40 days exhibited no
remarkable toxicological signs or_results. Rats exposed to target
concentrations of 25 or 50 mg/m3 of HOE 039866 exhibited marked
exposure-related effects. Two males and two females exposed to 50
mg/m3 died during the study. Based on these results, the NOEL and

LOEL for rats exposed to HOE 039866 are 12 and 25 mg/m°,
respectively.

€. REVIEWERS' DISCUSSION AND INTERPRETATION OF RESULTS:

This study was purported to satisfy the subchronic toxicity require-
ments as stated in 40 CFR 158.135 for EPA guideline 82-4; however, the
study consisted of 28 exposures in 40 days rather than the required
65 exposures in 90 days. Exposure levels were low and a target organ
was not identified. According to the study authors, the NOEL for rats
exposed to HOE 039866 was 12 mg/m3 {or the analytical concentration
of 8 mg/m3). This value is considered to be tentative and may
suffice until higher exposure levels are tested for the full 90 days
to explore some of the variations noted in hematology (thromboplastin
and coagulation times) and in relative organ weights (brain, lung,
testes, pituitary, and spleen). The significance of increased body
weight gain with increasing exposure concentration shoyld be evalu-
ated.

In view of the hematological changes and the

hematuria noted in clinical observations, a careful examination of
hematology effects along with a complete urinalysis should be
conducted in the 90-day study. As a matter of record, the study _
provides supplementary data, but does not identify a target organ and !
cannot be used to set exposure levels for a chronic study.
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DATA EVALUATION REPORT

STUDY TYPE: Chronic toxicity feeding study in dogs.

ACCESSTON NUMBER: 403456-08.

TEST MATERIAL: HOE 039866.

SYNONYM: Ignite.

STUDY NUMBER(S): A29827, project No. 019203.

SPONSOR: Hoechst Celanese Corporation, Somerville, NJ.

TESTING FACILITY: RCC, Research and Consulting Company AG, Intingen,
Switzerland.

TITLE OF REPORT: HOE 039866 Substance Technical Grade {Code: HOE 239866
0 H ZC35 0001) 12-Month Oral Toxicity (Feeding) Study in Beagle Jogs and
Stability and Homogeneity Study in Dog Feed.

AUTHOR(S): B3athe, R., Frei, Th., Luetkemeir, H., Guenard, J.,‘E17genausen,
H., Chevalier, Jj., Terrier, Ch., Sachsse, K., and Sinnreica, 0.

REPORT [SSUED: November 27, 1984.
CONCLUSIONS:

when HOE 039866 technical was fed *o male and female 3jeagle dogs for
12 months in the diet at levels of 2.0, 5.0, or 8.5 mg/kg/day, there were
no overt signs of toxicity or dose-related effects on >ody weignt, food
consumption, ophthalmology, hematology, clinical chemistry, urinaiyses, or
organ weights. 7Two dogs receiving 8.5 mg/kg/day died during the study as
a resu’t of heart and circulatory system failure from rapid diet consump-
tion: pathologies of these animals ravealed multiple myscardial tecrosis
and necrotizing aspiration pneumonia. Electrocardiogram -esults af dJosed
males and females indicated a1 dose-related decrease °‘n heart -ate at
§ months: neart rates of dosed animals at 12-months were considereg To. e
normal. Based on mortality, the systemic LOEL is 8.5 mgskg/day; =he NOEL
is 5.0 mg/kg/day.

Classification: Core minimum.
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MATERIALS:

1. Test Compound: HOE 039866 technical; description: white
crystalline hydroscopic powder; batch No.: 0 H. ZC95 0001;
purity: 95.3%.

2. Test Animals: Species: dog; strain: beagle; age: 4-6 months;
weight: males--4.2 to 8.0 kg, females--3.6 to 6.5 kg; source:
KFM, Kleintierfarm Madoerin AG, Switzerland. The dogs had been
dewormed and vaccinated for distemper, hepatitis, and parvovirus
by the supplier.

STUDY DESIGN:

1. Animal Assignment: Following 17 days of acclimation, animals
were assigned to the following test groups with a computerized
randomization procedure:

Nominal Corrected Interim
Daily Daily Main Study Sacrifice
Test Dosage Dosage (12 months) { 6 months)

Group (mg/kg/day) (mg/kg/day)3Males Females Males Females

1 Control 0 0 8 8 4 - 4
2 Low (LDT) 2.0 1.8 8 8 4 4
3 Mid (MDT) 5.0 4.5 8 8 4 4
4 High (HOT) 8.5 g.4b 8¢ gd 3 3

3calculated using mean values of the Nominal 0aily Josage (designated
as Food Nominal Dosage Level by the study authors) and the results
of analytically determined test material concentrations.

begh dosages adjusted from 10.8 to 8.4 mg/kg/day on study day 11.
CAnimal No. 28 died on day 14.

dAnima] No. 63 died on day 10.

Dogs were individually housed in environmentaliy controlled rooms
with a 12-hour light/dark cycle.

2. Diet 2reparation: The test compound was incorporated into
standar1 laboratory diet (Kliba No. 355 ‘og maintenance diet) at
either 2.0, 5.0, or 8.5 mg/kg/day bimonthly and stored at 22°C.
Water was added in a 1:10 (v/w) ratio during pelieting of cthe
diet preparation, after which the diet was air-dried for 48 hours
and stored at room temperature. Control animals received a

',_..A\
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similar diet without the test compound. Three hundred grams of
the respective diets were offered to the dogs for 3 hours daily.
The homageneity and concentration of the test compound in the
diet preparation were analyzed every 3 months. The stability of
the test compound in the diet preparation was determined at 7-day
intervals over a period of 21 days prior to study initiation and
every 6 months thereafter. HOE 064706 (derived from HOE 039866
and supplied by the sponsor) was used as the analytical standarg
for gas chromatographic analyses.

Results: The test diet was found to be homogeneous within a range
of =+10% over the study period, with the exception of the
mid-dose mixture at week 50 which had a standard deviation of
19.7%. The mean concentrations of the low-, mid-, and high-dose
diets were 92.8 : 10.9 percent (range, 77.8-108.0 percent),
87.9 + 11.1 percent (range, 76.0-94.9 percent), and 96.1 =
10.6 percent (range, 84-108.3 percent), respectively. The test
compound was found to be stable in the diet preparation for 21
days at room temperature. Stability data were reported for only
the initial analysis conducted prior to study initiation.

3. Food and Water Consumption: Animals received 300 g of food
(repelleted standard Kliba No. 335 dog maintenance diet) for 3
hours daily and water ad libitum.

4. Statistics: The following procedures were utilized in analyzing
the numerical data. Body weights, food consumption, clinical
pathology, and organ weights were analyzed using analysis of
variance and Fisher's exact test. Control vs. treatment group
proportions were compared using Student's T-test and William's
test.

5. A quality assurance statement was signed and dated November 27,
1984 .

C. METHOOS AND RESULTS:

1. QObservations: Animals were inspected twice dafly for signs of
mortality and morbidity.

Results: One high-dose male (animal No. 28) died on day 4 ang
one high-dose female (animal No. 63) was found dead on day 10.
The<e deaths, considered to be caused by heart and circulatory
system failure, were a result of rapid consumption of the 300-g3
daily food ration for approximately 2.5 days preceding death:
intake of the test compound was reported to be significantly
increased at this time when compared to that of the preceding
3-17 days. Two to 23 hours failowing this increaised consumptiaon
3f <The test compound, symptoms of trismus (difficuity in opening
moutn), 3nd hyperactivity followed by somnolence and "ypoactivity,
tremor, tonic-clonic spasm, ataxia, stiff gait, opisthotonus
{spasm), and lateral recumpbency were resorted for animal ¥o. 29
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on days 9-12 and 14 and for animal No. 63 on day 9. These same
symptoms were reported in a second high-dose female (animal No.

~61) on days 9 and 10; this animal survived by significantly

decreasing food consumption. The two deaths were considered to
be compound related; pathological examination reported myocardial
necrosis and necrotizing aspiration pneumonia. The study authors
felt that these findings indicated individual increased sensi-
tivities of the dogs to HOE 039866 and a narrow dose-response
relationship for the test compound. All other animals survived
the dosing period.

Other observations, including hyperemic skin, alopecia, sof:
stool, and sporadic emesis, were not considered to be related to
compound administration. Emesis and soft stool were reported to
be found in control and dosed males and females. Individual data
for clinical observations were not reported.

Body Weight: Dogs were weighed weekly.

Results: The mean body weights of high-dose males were non-
significantly reduced throughout the study when compared to
concurrent controls (Table 1). Four mid-dose males (animal Nos.
18, 19, 20, and 21) displayed sporadic weight loss at week 11;
however, this loss was transient and was not considered to be
compound related. The body weights of mid- and high-dose females
were slightly 1increased throughout the study when compared to
concurrent controls.

Food Consumption and Compound Intake: Ffood consumption was
determined daily. Compound intake was calculated from the
consumption and body weight gain data.

Results: The mean food consumption of dosed males was similar to
that of concurrent controls with the exception of week 1 when the
food consumption was slightly decreased in high-dose males. The
mean food consumption of low-dose females was slightly decreaseg
while that of mid- and high-dose females was slightly increasea
throughout the study when compared to concurrent controls.

Ophthalmological Examinations: Ophthalmological, auditory, ang
dental (teeth and mucous membranes) examinations were conductea
prior to study initiation and at 3, 6, 9, and 12 months on al”
animals. :

Results: No compound-related effects were reported. Individua;

data for ophthaimological, auditory, or dental examinations were
not reported.

Electrocardiogram (EKG): £EKGs were conducted prior =0 study
initiation, at 6 months on animals selectad for the interinm
sacrifice, and at 12 months for all survivors; these tests wers
conducted 24 hours following the previous dosing period.

(@H)

(W
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TABLE |. Repressntative Results of Mean Body Weights (kg = SD) of
Dogs Fed HOE 039866 for 12 Months®
Dosage group Mean Body Weights at Week
(mg/%g/day) Pretest 4 12 % Al 52
Males
0 6.57 £ 0.69 7.71 £ 0.72 8.92 ¢ 0.87” 10.23 £ 1.0t 10.28 + 1.39 10,12 ¢ 1.34
6.31 £ 0.53 7.38 £ 0.55 8.57 £ 0.56 9.72 £ 0.73 9.79 £ 0.90 10.04 £ |.02
S 6.26 £ 1.09 7.2 £ 1.05 8.56 £ 1.09 9.69 £ 1.10 9.84 % 0.93 9.99 £ 0.85
8.5 6.2+ 1.04 6.98 * 1.06 8.01 £ 1.28 8.91 £ 1.35 ?2.16 % 1.86 9.42 + 2.09
Females
4.92 + 0.65 5.89 £ 0.91 6.98 * 1.29 7.98 £ 1.61 7.91 £ 2.00 7.89 £ 2.37
4.83 £ 0.73 5.70 + 0.86 6.68 £ 0.96 7.48 £ 1.08 7.23 £ 1.7} 7.39 £ 1.95
5.08 £ 0.78 6.07 * 0.88 7.25 £ 1.01 8.16 £ 1.03 8.5 * 0.93 8.50 + 0.92
8.5 5.00 £ 1.06 6.31 £0.77 7.76 £ 0.79 8.88 £0.93 9.47 © 1.52 3.65 + 1.13

*Based on eight animeis/sex/dose from pretest to week 26 and four snimals/sex/dose from weeks 27 to 52
with the exception of high-dose males and females with seven animais/sex from weeks 4 to 26 and four
animals/sex from weeks 27 to 52.

b
Standard deviation incorrectly reported by the study authors to be 0.37 kq.

e
-
e



€ 2€ I I € 2 XX D¢ XK

005336

Results: The heart rate of all dosed males and females was
reported by the study authors to be decreased at 6 months; this
decrease was dose related and significant (p <0.05) at the high
dose. The heart rate of dosed males and females was reported to
be similar to concurrent controls at 12 months. All values were
reported to be withii the normal range of laboratory controls
(normal values not reported). Individual EKG data were not
reported. One high-dose male (animal No. 26) displayed a
P pulmonale (increased amplitude of p-wave) at 12 months: the
study authors were undecided regarding the cause of this finding.

A1l other EKG findings were considered to be spontaneous and
unrelated to dosing. .

Hematology and Clinical Chemistry: B8lood was collected from the
Jugular vein before treatment and at 1, 3, 6, and 12 months for
hematology and clinical analysis from all animals. The checked
(X) parameters were examined.

a. Hematology

Hematocrit (HCT)*
Hemoglobin (HGB)*t
Leukocyte count (WBC)?
Erythrocyte count (RBC)*? (MCHC)

Platelet countt Mean corpuscular volume (MCY)
Reticulocyte count (RETIC) X Thromboplastin time (PT)
Nucleated erythrocyte count X Partial thromboplastin time (PTT)
Red cell morphology X Thrombin time (TT) '

8one marrow examination?

Leukocyte differential count
Mean corpuscular HGB (MCH)
Mean corpuscular HGB concentration

> > ¢ >

Results: Hematology values for all animals were in the normal
range; no compound-related findings were reported.

aConducted on control and high-dose males and females at the intarim and

L3

terminal sacrifice; marrow was taken from the femur.

.Recommended by Subdivision F (October 1982) Guideiines.i
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b. Clinica: Chemistry

Electrolvtes Other
Calcium Albumin®

X
X Chloridet X Blood creatininet
Magnesium? X Blood urea nitrogent
X Phosphorust X Cholesterol?
X Potassium® Globulinst
X Sodiumt X Glucose
X Total bilirubint
Enzymes X Direct bilirubint
X Alkaline phosphatase (ALP) X Total proteint
Cholinesterase Triglycerides
X Creatinine phosphokinaset X Uric acid
X Lactic acid dehydrogenase
X Serum alanine aminotransferase
" (SGPT)*
X Serum aspartate aminotransferase
(seom)t
X Gamma glutamyltransferase (GGT)
X Ornithine carbamyltransferase (0CT)
X Protein electrophoresis
X Bromosulfophthalein (85P)3
X Phenolsulfonphthalein (PSP)?

Results: Alkaline phosphatase (ALP) values were found to be
slightly increased in males receiving 2.0 and 8.5 mg/kg/day at 1,
3, and 6 months; these values were significantly (p <0.01)
increased at 12 months when compared to concurrent controls
(Table 2). ALP values were significantly increased (p <0.05,
p <0.01) 1in males receiving 5.0 mg/kg/day throughout the study.
However, these values were within the range of reference ALP
values reported for laboratory controls and were not considered
to be of toxicological significance. Other changes in clinical
biochemistry parameters in males and females were sporadic and
considered to be a result of random variation and not of
toxicologic significance.

7. Urinalysis: Urine was collected from fasted animals prior to
study f{nitiation and at 1, 3, and 12 months. The checked
(X) parameters were examined:

X Appearancet X Glucose?
VolumeT™ X Ketonest
X Specific gravityt X Bilirubint
X DH X Blood?t
X ‘Sediment (microscopic)t X Nitrate
X Proteint X Urobilinogen
Results: There were 10 compound-related éhanges in  Jrinary
parameters.

a:anducted on all animals at 6 and 12 months.

‘iecommenaed by 3Subdivision F (Cctober 1982) Guidelines.

' Y
N
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TABLE 2. Mean Alkaline Phosphatase Values (ukat/L)3 in Dogs
Fed HOE 039866 for 12 MonthsD .

Dosage Level (mq/kg/day)
2.0 5.0

Morth o 8.5
Males
Pretest 5.36 1.57 1.67 6.49
1 5.15 6.61 1.11* 6.78
3 . 3.81 4.99 5.78*% 4.85
6 2.32 3.42 3.66* 3.25%
12 1.40 2.84* 3.19%* 2.69**
Females
Pretest 7.57 6.30 7.15 6.40
1 6.50 6.03 7.16 6.56
3 5.14 4.47 5.20 4.89
6 3.89 3.42 3.53 3.47
12 3.34 2.32 2.90 3.84

aAlka]ine phasphatase is wusually measured 1in IU/L -(International
Units/Liter); the units for alkaline phosphatase in this study were
designated as ukat/L. The definition of this unit measurement and
equivalency to IU were not provided.

bStandard deviations were not reported.

k
Significantly different from control values at p <0.05.

k%
Significantly differ=nt from control values at p <0.01.
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8. Sacrifice and Pathology: A1l  animals that died or were
sacrificed on schedule were subject -to gross pathological
examination, and the CHECKED (X) tissues were collected for
histological examination.. The (XX) orgqans from all animals were
also weighed:

Digestive system Cardigvasc./Hemat. Neurologic
X Tongue X Aortaf XX Brain
X Salivary g]ands* XX Heart? X Peripheral nerve
X Esophagus X Bone marrow’ (sciatic nerve)t
X Stomacht X Lymph nodest X Spinal cord (3 levels)
X Ouodenumt XX Spleent XX Pituitaryt
X Jejunumt XX Thymus? X Eyes (optic nerve)t
X Ileum:
X Cecum Urogenital Glandular
X Colont XX Kidneys XX Adrenals?
X Rectum? X Urinar¥ bladder?t Lacrimai gland
XX Livert YX Testes X . Mammary glandt
X Gallbladdert Epididymides XX "~ Parathyroidst
X Pancreast X Prostate XX Thyroidst
Seminal vesicle
Respiratory XX Ovaries Other

"X Tracheat X Uterus?t X Bone (sternum)t
XX Lung? X Skeletal musclet

X Skin

X All gross lesions

and masses
Results: *

a., g0Organ Weights: The study authors reported that there were no
changes in organ weights that were of toxicological signifi-
cance (Table 3). Liver weights and liver-to-brain ratios
were found to be nonsignificantly decreased in mid- and
high-dose males at 6 months when compared to concurrent
controls; however, liver weights of dosed males at 12 months
werz similar to control weights. Liver weights and liver-to-
brain weight ratios of nigh-dose females were slightly in-
creased at 12 months wha2n compared to concurrent controls:
these changes were not considered to be of toxicological
significance.

tRecommended by Subdivision F (October 1982 3uidelines.
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b. Gross Pathology: Increased fluid in the pericardium and
subendocardial hemorrhages of the right heart were found in
the high-dose male that died during the study period.
Numerous gray-green foci were found in ‘the lungs of the
high-dose female that died during the dosing period. Other
gross pathological findings were considered to be incidental
and not related to drsing administration.

c. Microscopic Pathology: Table 4 summarizes histologic findings
for animals sacrificed at 6 months and study termination and
those that died or were sacrificed moribund during the course
of the study. Multifocal myocardial necroses were found in
both high-dose animals that died during the study; severe
necrosis was found in animal No. 28. In addition, severe
necrotizing aspiration pneumonia, reported by the study
authors to be a result of aspiration of diet material
possibly ensuing from vomitus and somnolence, was found in
animal No. 63. An acute gastric ulcer was also found in this
animal. The study authors considered the myocardial necrosis
to be compound related but were not conclusive regarding the
cause of the gastric ulcer. The study authors reported that
the findings in animals sacrificed at 6§ and 12 months were
spontaneous in origin and were normal age- and strain-related

changes; these findings were seen in control and dosed
animals.

0. STUDY AUTHORS' CONCLUSIONS:

Dietary administration of HOE 039866 to male and female beagle dogs
- for 12 months at concentrations of 2, 5, or 8.5 mg/kg/day produced no
overt signs of toxicity in doses of 5 mg/kg/day or less. Two high-
dose dogs died during the study period from heart and circulatory
system failure. HNo indications of circulatory failure were seen in
other animals. At sublethal dose levels, HOE 039866 was considered
to induce circulatory failure.

E. REVIEWERS' DISCUSSION AND INTERPRETATION OF RESULTS:

The design and conduct of the study were acceptable; however, there
were some deficiencies in data reporting. Clinical observations and
eye examination results were not reported. Individual £KG data were
not reported. Mean values for clinical pathology parameters were
reported without standard deviations. A large variation existed
between individual values for ALP measured in control and dosed
animals throughout the study. )

The mean absolute liver weight of males receiving 5 mg/kg/day was
reported to be significantly (p <0.05) decreased; these weights were
reevaluated by our reviewer's using OJuncan's multiple range test and
found to be not significant.

!
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TABLE 4. Representative Histological Findings in Dogs Fed HOE
039866 for 12 Monthsd

Dosage Grou kg/day)

Males Females
Organ/Finding 0 2 5 8.5 0 2 5 3.5
Heart (8)b (8) (8) (8) (8) (8) (8) (8)
Necrosis g 0 .0 1 0 0 0 1
Brain (8) (8) (8) (8) (8) (8) (8) (8)
Ventricular
dilation 0 0 0 1 i 0 0 1
Lung (8) (8) (8) (8) (8) (8) (8) (8)
Perivascular
cuffing 0 1 Q 0 0 0 1 1
Granuloma 0 1 1 0 0 0 0 3
Liver (8) (8) (8) (8) (8) (8) (8) (8)
Round cell
infiltration 1 2 2 3 0 1 3 2
Kupffer cell
proliferation 1 0 2 3 1 1 2 3
Kidney (8) (8) (8) (8) (8) (8) (8) (3)
Lipid deposition 3 2 3 3 8 . 1 8 - T
Spleen (8) (8) (8) (8) (8) {8) (8) (3)
Marginal hematoma 3 6 5 2 2 1 1 H
Stomach (8) (8) (8) (8) (8) (8) (8) (2
Ulcer/erosion 0 0 0 0 Q 9 ] :

aIncludes animals sacrificed at 6 months arnd at study termination and those
that died or were sacrificed moribund during the course of the study.

bNumbers in parentheses are the numbers of tissues examined histological’y.
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The high-dose diet was adjusted from 10.8 to 8.4 mg/kg/day on study
day 11; this preadjusted dosage exceeded the nominal high dose of 8.5
mg/kg/day. Three high-dose animals exhibited many compound-reiated
symptoms, with deaths of two animals occurring on days 10 and 14.

- These deaths may have been attributed -to excessive incorporation of
HOE 039866 into the diet preparation. ~

~We agree with the study authors that the two high-dose animal deaths
were a result of compound-related circulatory system failure. Based
on mortality, thg systemic LOEL is 8.5 mg/kg/day.
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DATA EVALUATION REPORT C0&336
STYDY TYPE: Mouse Oncogenicity Study

CHEMICAL: HOE 039866; Monoammdnium [2-amino-4-(hydroxvmethyl-
phosphinyl)butanoate]; Ignite®

ACCESSION NUMBER: 403456-09 . CASWELL NO.: 580I

EPA ID NC- 8340-E0/8340-EI PROJECT NQ: 8-0146
SPONSOR: Hoechst Celanese COrD.

TESTING FACILITY: RCC, Research and Consulting Co. AG
p.0. Box CH-4452, Itingen, Switzerland

CITATION: Suter, P., Sachsse, K. et al. Two-year oncogenicity
study with HOE 039866 technical in mice-dietary admi-
nistration. Research and Consulting Co. AG, Switzer-
land. Project No.: 018527; april 29, 1986. Submitted
by Hoechst Celanese COrp.

CCNCLUSION

" Groups of NMRI mice (50/sex/dose) were fed HOE 039865 at dietary
concentrations of 20, 80, 160, or 320 ppm (160 pom for males and
329 ppm for females) Zor 104 weeks. The means of actual compound
intake are presented in Tabls 3. additional groups of 10 mice.
sex/dose were set aside for interim sacrifice at 52 weeks. Th=
€cllowing compound-related 2Ifects were seen:

- . pose-related increase in mortality race ia high dose
(160 pom) males.

2. Consistent and sometimes statistically significant decreass
in body weight in nigh Zose males (160 ppm) of zhe interinm
sacrifice animals.

3. Stac.stically siznificant increase in blood Jlucose Lzavels
in bpoth high dose males and Zemales at 52 weeks.

e

pecreases in albumin anZ total protein in aign Z2o0se I=2malilzs
at 32 weeks.

%1

Jecreases in GSE and s..zht incr:ases 1o 585G o Wwhole plzod
of mid and nigh zose malas and 31so 1n tstal GSH and 35SC
lev=2l in wno.e clsod of nigh Zose males.

5. Dec
n

i

eases .n absc.ute _iver weiaht ana in liver/body wei:znt
; :

311 :reateiﬁma;es.
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7. Increase in incidences of cystic thyroid follicles and of
chronic nephropathy in all treated males. It should be
noted that these increases were not dose-related. The bio-
logical significance of these findings is not clear.

The tumor incidence of treated and control animals was comparable.

Based upon the decreased liver weights in all treated female mice,
a NOEL for chronic toxicity of HOE 039866 could not be established.
The study was well designed and conducted. This study is classifieg
as Core Minimum according to the Agency's guidelilnes. However, with
no NOEL, it is not useful for regulatory purposes.

A. MATERIALS:

1. Test compound was HOE 039866 technical with purity of 95.3%,
and the cnemical was a white crystalline powder. ‘

2. Test animals: 4 week old NMRI mice which weighed 18-27 gm
for males and 15-24 gm for females were used in this study.
These animals were obtained from KFM, Kleomtoerfarm Madoerin
AG, Switzerland.

B. STUDY DESIGN:
1. Animal assignment

Animals were acclimated for 10 days, and they were randomly
assigned to tze following test groups: ,

Dose in Main StudyT ncteria Sacr. T
Test diet 104 weeks 52 weeks
Group {ppm) male female male female
Male Females
1 Cont. 0 0 50 50 10 10
2 Low (LDT) 20 20 50 30 -0 1¢
3 Mid (MDT) 30 80 50 30 10 10
4 High(HDT) 160 320 50 50 1 10

Q.

In the submission -hese groups were terme
t oncogenicity study
* chronic toxicity study

-

The doses wera selected based on the :zasults of a 13-veek
feeding studv in mice {RCC Project MNo: 718516}. In tais
study, "2 toxic effectc &t 320 pom and more marxed effesct it
1280 ppm" wer= observed. Liver ané <idneys were demonstratzedl
to be the target organs, and males were mors sensitive than
females. Therefore, -ower dose level was selected for grdup =
males than cthat for grcup 4 females.

zZ. Diet preparacion

The rest cnemical was mixed ~iza dizz D form cellets, znd

[,



3.

4.

5.
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water was added to aid pelleting. The treatment diet was pre-
pared twice monthly and store at room temperature. Samples of
the test diet were analyzed every- 6 monchs for stability and
homogeneity of the test chemical.

The results indicated that the mean concentrations of the
test chemical in the diet were 102.6+16.9%, 98.7+12%, and
98.6+12.3%, of the trargeted concentrations for groups 2, 3,
and 4, respectively. The homogeneity varied from +20% to -18%°
of the mean concentrations of the analyzed samples. The tesc
chemical was found to be staple for 21 Jays.

Animals received food and water 2ad libitum.

statistical methods used for analyzing the results of this
study are presented in Appendix 1.

Quality assurance statement was included in the report.

C. METHODS AND RESULTS:

1.

Observations

Animals were inspected twice daily for signs of toxicity and
mortality. 1In addition, each mouse was palpated weekly for
tissue mass. Mortality i3 orasented in Table 1.

For treated males in the main study, there was a dose-relatecd
increase in the number of animals that 3ied prior to the sche~
duled sacrifice. 1In addition, the deatnh rate in group 4 animals
was significantly increased ralazive to zhat of the controls.

Taple LT

Mor=ality of Conctrol and HOE 039856 Treated Mice

--—__......--.—----—-———_—_——--_...--..__——__—-——_—_——_—-._—-_—-_—————-—__-.

. Group “nterim Sacrifice Main Szudy Total %
52 weeks -04 weexs of animals
{10 mice/sex/dose) (597 mice/sex/dose) raat died
Male Temale Mzle Temale ¥ale Femaie
b 2 z 256 42 13 72
2 9 Z z9 39 48 67
2 ) ] 21 35 32 58
4 . 3 i8* 44 55 73
—————————————————————————— T——————-'———-—‘-——'——O———'——————'-——---————-——————
* gtaristicaily sicnificant {c=<2.03; Fisher's exact test)
+ Sata excerpted from suSmissicn (Z2A accession No. 403436-39)
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2. Body weidght

animals were weigheZ weeklyv during the Zirst 3 months and
subsequently twice monthly. The body weicht data are pre-
sented in Appendix 2.

Main Studv: In males, sporadic and significant Zecrease in
body weignt was observed in groups 3 and 1 animals. During
tne first 31 weeks of the study, t=e dgroud 4 females showed
frequent and statistically significant mean bocy welight ’
dep~-ssion, but subseguently the body weicht of chese females
wer. omparable to that of the concols.

Tnterim Sacrifice: In males, reduced mean body weight (appro-
ximately 10%) was observed in grour 4 animals through out the
study (52 weekS). This reduction n mean dody weight was sta-
tistically significanc from weeks 2 to 33. 1In Zemales, the
mean body weights of the treated and contrzol animals were com—
parable.

3. Food consumption and compound intaxe

Food consumption was recorded for z 7-day pericd, and the
mean daily food consumption was ca’_culated. There wvere
isolated instances where statistically sicnificant decreases
or increases in food consumption were observed in both
treated males and ferales. The over all averace of the
weekly means of food consumption were comgarable between
rreated and control znimals (Table 2).

TABLE Z*¥

cn ‘gm/animal/dav)

Average of the Weekly “eans OZf Food Consuxmcti
zted Mice

for Contr~l and HOE 039:66 Tre

Interim Sacrifice Main Stucwy
Sroun Males TFenaies Males Females
1 5.9 5.8 5.3 5.5
Z 6.5 7.0 A.4 TLL
3 7.0 5.3 ALz TLa
4 5.9 @.a 5.2 5.4

* pData excerpted Zrom s.cmission (EPA Accession wo. 403456-09)
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Compound Intake: The means for daily compound intake were
calculated and presented in Table 3.

TABSLE 3t
Mean Daily Compcund Intakes
Males (M) females (F)
mg, 'kg/day ma/kg/day
Interim Sacrifice )
20 ppm 3.22 4.44
80 ppm 13.04 +7.89
160(M)/320(F) ppm 25.04 59.15
Main Study
20 ppm 2.83 4.23
80 ppm 10.82 26.19
160(M)/320(F) ppm 22.60 53.96

. 00 S A o O D D W T > " T~ " — T " . - " -

t Data excerpted from submission (EPA No. 403456-09)

4. Ophthalmoloagical examinations were conducted on 10 mice/sex/
dose at 6, 12, i8, and 24 months. No tr=atment-related effeccs
were found.

“dearind test was performed on 10 mice/sex/dose using a tone
generator (cfreqguency, 10 ¥4z; volume, 80 dB; duration, 30
msec). The test was repeated 5 times wizh 2 sec pauses be-
tween each test. No hearing impairment was found in treated
animals relative to the controls. ‘

5. For hematology, blcod samoies were collected from 5 non-fasted
mice/sex/dose at wWeek 52 & 104. For diZZerential white cell
counts, sampies were taken from the animals at terminal sacri-
fice. For clinical piochemistry, blood samples were collected
from 5 fasted mice/sex/dose at weeks 52 and 104 weeks.

The CHECKED (Z4) parameters wWere examinec.

Hematology

.

Hematocrit (HCT)*

Hemogleobin (HGB)™*

Leukocyte count (WBC)*

Erythrocyte count {(R3C)*

Platelet count*

8lood Clotting Measurements
(Thromboplastin time)

Lo (Clotting cime) :

i (Prothrompin zime)

Leukocvte differential counc*
Mean corpuscular HGB {MCH)

Mean ~o2rpuscular BGB conc. (¥CHC®
Mean Iorpuscular volume (MC.)
Recicu_ocyte count

Red ce.l morphology

deinz zody

me-nercglobin

xox X X Xixo

PRI I

* Required f£or subchronic 2and cnrcaic szucd:t

1Y)
n
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For males, hematological parameters were comparable between
treated and control animals. In group 3 females there were increases
in RBC and decreases in MCV and MCH at 104 week. These changed
were isolated, and a dose-related reponse was nRot Observed.

b. Clinical Chemistry

X X
Electrolytes: Other: .

Calcium* x| Albumin*

x| Chloride* X! Blood creatinine*
Magnesium*® x| Blood urea nitrogen¥®
Phosphorous* %| Cholesterol*

x| Potassium* Globulins

x| Sodium* X1 Glucose*

Enzymes _ . x| Total Bilirubin*

x| Alkaline phosphatase x| Total Serum Protein*
Cholinesterase# Triglycerides
Creatinine phosphokinase*® Serum protein electroovhecresis

x| Lactic acid dehydrogenase

x| Serum alanine aminotransferase (also SGPT)*

x| Serum aspartate aminotransferase (also SGOT)*

x| gamma glutamyl transferase
clutamate dehydrogenase
In blood and liver (Additional analyses)

x| reduced glutathione (GSH)

x| oxidized glutzthione (GSSG)

x| Total glutathione (GSH + GSSG)

* Required for subchronic and chronic studies
# Should be required for OP
° Not required for subchronic studies

In males rats, increased glucose levels were observed 1a Jrcug
4 animals at 52 week, but this change was not seen at 104 week
{Table 4a). The level of GSH was decreased while that of ZSSG was
sligtly increased in whole blood of groups 3 and 4 males, and tz=se
changes were statistically signiZicar: (Table 4a). The zotal gl:-
rathione measurement was also sicnificantly decreased in wrhole
blood of group 4 males relative o that of the controls. Other
changes were isolated and fluctuated in different dose groups.

In females rats, there were statistically significnat increases
in glucose and SGOT levels and decreases in albumin and z5tal pro-
tein in group 4 animals at 52 wes< {(Table 4b). Cholestercl level
was significantly decreased in all dosed females at 104 weexs.
additional changes in clinical ziochemistry parameters wWers iso-
lated and Sluctuated among diffe:z2nt dose dgroups.

7. Sacrifice and Pathology
All animals cnac died and =nat Wwere sacrificed on scnedule
were subject to gross pathological examination ard the
-~
175+
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Table 4/4

, 0069354
CLINICAL RBIOCHEMISTRY - SUMMARY
TALES '
6LUCOSE UREA CREATININE BILI. T.  CHOLEST.T. ASAT(RDT) ALAT(EPT) ALP
a)/] moi/! uml/] umo}/] mol/l atat/l skat/l utat/l
SZ WEEKS
SROUP L 8.45 1.2 45 40 3.08 1:38 L. 2.2
SROUP 2 10.20 10 43 35 48 .13 1. 0.92 2.12
SROUP 3 9.78 1.2 42 5.3 3.1 1.44 1.19 1.9
SROUP 4 DU TR 9.40 3? 2.5 . 1.5 i 0.96 1.9
g-51 - SopIUM . POTASSIUR  CHLORIDE  ALBUMIN PROTETIN 1.
ntat/l mal/l mol/] eeol/} 9/l g/l
AT 52 WEEKS , .
SROUP 75.48 150.7 7.4 126.4 26.8 81.7
SROUP 2 101 49 154 0 9.2¢ 1224 2.5 39.4
SROUP 3 72.54 1303 752 1283 %.3 $3.0
SROUP & 82.10 147.8 7.50 125.3 04 59.0
MalLLES
GLUCOSE UREA CPEATININE BILI. T.  CHOLEST.T. ASAT(G0T) ALAT(EPT) LDH
. awol/l o}/l wml/l - umol/) aol/! - ukat/l utat/l vkat/]
104 WEEKS :
SROUP 2 73 93U 37 4.0 3.38 2.49 3.4 20
sR0UP 2 § 48 10.51 24 4.8 3.58 1.94 1.30 8.56
SROUP 3 T .17 29 40 L .4 3.43 30 95
SROUP 4 .45 9 4 30 5.3 3.4 2.16 2.18 10.72
AL? g-51 SODIUR POTASSIUR  CHLORIDE  ALBURIN  PROTEIN T
utat/l ntat/} aml/l omol/] mol/l 9/l 8/}
AT 104 WEEKS
SROUP 1 473 W45 185.3 4.3 128.0 2.6 9.9
SR0UP 2 3.4 .47 158.3 4.57 128.3 2.3 48.0
SROUP 3 823 g3.77 154 .8 43 124 8 28.3 65.0
SROUP 4 4.03 50.01 156.8 4.80 127.4 3.9 58.5
SHOLE BLOOD TISSUE (LIVER)
234 £S5 SGHeBSSE  GSH 3558 ESHeESSE

ul/al urol/nl urol/el ueol/y url/g urol/g

47 104 VEEKS

SROUP 1 2.7 .18 ; 3.9 2.28 - .97
SROUP 2 3.7 0.18 - 3.38 143+ ) 5.30
SROUP 3 ) 0 .94 435 LN _ 504
GROUP 4 R Y 0.20 3.2 4 3.2 2. 5.28

+ . Sunnett-test zased :h d00ied variance or Steel-test sigaificant at S level

[ DATA EXCCRPTED FRow Swbm ssion )



Uiy

AT 52 MEEXS
5R0UP 1
BROUP 2
gROUP 3
GROUP 4

AT 52 UEEKS
SROUP L
gROUP 2
SROUP 3
SROUP 4

AT 104 UEEKS
GROUP 1
BROUP 2
SROUP 2
SROUP 4

AT 104 WEEKS
GROUP L
BROU® 2
gR0UP 3
BROUP 4

AT 104 UEZXS
SAQUP ¢
EROUP 2
SROUP 2
BROUP 4

LINICA
EMALES

-‘—ah -—

Tase b

.....................

L BIOCHEMISTRY

005336

sSUMMaRY’

BLUCOSE UREA CREATININE BILI. T. CHOLEST.T. ASAT(GOT)  ALAT(EPT)  ALP
amol/1 mol/l ueol/] umal/] mal/l utat/l utat/] utat/l
8.56 1.5 15 5.9 1.20 1.3 L 315
.48 6.35 39 7.0 N 1.2 0.92 kRl
§.87 8.04 44 43 3.9 1.4 1.4 LN
11.98 ¢ 6.74 35 6.3 3.0t 38 1. 1.3
5-86T SopIun POTASSIUN CHLORIDE  ALBURIN SROTEIR T.

ntat/l moi/l mol/1 s}/l g/l g/l

114,59 148 0 5.92 128.4 8.8 62.8

9% .40 148.% 5.09 128.4 9.7 84.2

73.90 148 1 5.18 130.0 28.4 61.4

49.48 148.2 8.02 128.0 836 55.3¢

éLUCBSE ml-]REA CREATININE BILI. T.  CHOLEST.T. ASAT(EOD ALAT(GPT)  LDH
mol/l e/l usol/1 uzol/l wol/l ukat/1 v/l wtat/l
5.31 BV ST R & | 43 44 39 243 13.82
498 8.02 2 4.4 2.61 ¢ 1.48 1.8 7.2
6.3 9.59 3 5.9 2462 ¢ 2.00 1.3 8.485
S.40 1.2 23 33 248 ¢ 2.88 1.9 15:99
ALP g-al SoDIUn 20TASSIUR  CHLORIDE  ALBURIN #ROTEIN 1.

utar/l ntat/l enl/] amol/l mol/l g/l g/l

4.02 93.35 151.0 5.04 1268 1.3 38.3

148 4501 1502 4173 127 .4 28.8 5.8

93 2.3 157.8 ¢+ 155 1292 30.4 0.2

5.08 61,48 153.2 2 74 1213 28.0 4.5

WHOLE 3L00D TISSUE (LIVER)

35H 5358 SSH+BSSE 55;4" E;;;- GSH:;‘;'F;“

wol/el urol/al umol/al wolly uml/g uzl/g

et I - 31.05 1.58 5.19
T = o .04 .0 .05

o ot - 3.93 L7 .43

. - - 2.3 1.35 3.7

¢ Junnett-tzst based on oooled vuuncé ar

Steei-vest significant at SI level

: o /i ) R
DA’T;" TAKEN R Subimn . Sy g

1 5«;;
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X
X

ZHECKED
asxaminacion.

Digescive system
Ton:;e
.Salivary glands*
.Esopzagus™*
.Stomach*
.Duocenum*
.Jejunum*
.Ileum®*

.Cecum¥*

.Colon*

.Rectam*
X.Liver*t

Gall bladderc*#
.Panczeas*
Respiratory
.Trachea*
.Lunc*

Nose®

Phar -nx°
Larvnx°

* Required for subchronic zané c¢ch

(X) tissues
The (XX)

T ca

006936

were collected for histological
orGans in addition were weighed.

X

x|.Acrca*
XX.Hearc*
.Bone marrow*
.Lympn nodes*
XX.Spleen*
XX .Thymus