UNITED " “ATES ENVIRONMENTAL PROTECTI ™ AGENCY

onye, January 16, 1979
cwesecTs CL-222; Txperiwnntal lse Permiis 1471 £UP-50 (EL-222 50H on Turf) 1471-£UP-51

(EL-222 EC on Rose) 1471-LUP-52 (EL-272 CC-on Turf) 1471-EUP-54 (EL-222 £C on
Anples) 1471-CuUP-55 (EL-222 EC on Grapes) Caswell Ho. 207AM

William Dykstra, Ph.D R I Y AT AT Y
R A 002610

Toxicology Branch/HRD

. TO: Henmr Jacoby (21)
RD,(TS-767)

THRU: Acting Chief, Texicology Branch
NED  (TS-7069)

Registrant: Elanco Products Company

Recomendations:

1. The txperimental Use Permits are not toxicologically supported.
Previous cancellation of the EUPs (memo 10/22/76, R. Coberly) was
based on the structural similarity of EL-222 to EL-273 as shown
helow: ol
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and the fact that EL-273 in a 2 year oral feeding study in rats at
levels of 50, 100, 500 and 2500 pom was judged to be a liver carcinogen
in the rat at 2500 ppm and possibly at 500 ppm (nemo of 3/15/72,
C.H4. Williams). The maximum *olerated dose (HTD) of 2500 ppm in the
FL-273 2 year rat study is 7.1 X greater than the MTD of 350 ppm in
the 2 year rat studies (R-425 and R-415) with EL-222. A comparison of
acute and subchronic data between £L-273 and EL-222 does not reflect a
difference in toxicity of a factor of 7.1. The NID of EL-222 {is signifi-
cantly below the NMTD of EL-273 which demonstrated the hepatocarcinoaenic
response.  The rzgistrant is requested to address the discrepancy in the
Iip for EL-272 and the MWD for £L-222.
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. The teratology study as reported is inconnlete. The resulls of th 261 0
visceral cxaminatien of fetuses were not submitted for review. The &)
results are required to be submitted.

. In the combined 2 year rat feeding studies {R-405 and R-415), there
was a low, but statistically significant, increase in the incidences
of hepatic adenomas (3.2% in high-dose group vs 0% in controls) and
hyperplastic nodules (4.4 in high-dose group vs 0% in controls) in
rats. The registrant is requested to submit data from their laboratory
on the incideince of hepatic adenomas and hyperplastic nodules in the
historical control rats of the tvpe uséd in the studies for comparison
to the incidences in the high-dose rats.

4. The toxicological studies submitted are summarized and classified
below:

Book 1 - Toxicology Studies

a. Multi-generation reproduction study with EL-222 in the rat; NOEL "is 50
ppm for reproductive parameters.

At dietary levels of 130 and 350 ppm EL-222 has a significantly, apparently
irreversible, anti-fertility effect.

IClassification: Core-Minimum Data

b. In a second multi-qeneration reproduction study with EL-222 in the rat,
the NOEL is 12.5 ppm. Fertility was unaffected at 25 ppm but mean
_ liveborn litter sizes for the 25 and £0 ppm groups were decreased in the
2nd mwating of the F1 parents. There was an increase in hydronephrosis in
the F3a progeny in the 25 and 50 ppm groups. )

Classification: Core-Minimum Data

“¢. A one-year toxicity study with EL-222 in the rat; NOEL for systemic toxicity
is 130 pom. Relative liver and kidney weights were increased in females at
350 ppm.. . .

Classificaticn: ‘Qare-ﬂinimum Pata

d. 18-month chronic oral toxicity of EL-222 in rats; HOEL for systemic toxicity
L7 is 50 opm.  Atrophy of thymus occurred at 130 ppm. MNo increase in
incidence of benign or malignant neoplasms.

Classification: Core-Minimws Data
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e. Pilot reproduction study with £L-222 in the wmouse; MOEL s 50 ppm.
Reduced fertility and mean liveborn litter size at 170 ppm and above.

Classification: Supplementary Data

(1) Pilot Study

f. A multi-generation study with EL-222 in the mouse; NOEL for reproddctive
performance and progeny parameters is 140 ppm for 3 generations of mice.
This was the highest dose treated.

Classification: Core-HMinimum Data

Book ¢ - Toxicology Studies

a. Twelve-month chronic oral toxicity of EL-222 in mice; The NOEL isi70 ppm
in dict for systemic toxicity. CEffects at 600 ppm were fatty metamor-
phosis in the liver in both sexes. Increased liver and spleen weights
in males and liver weight in females. . bt

Classification: Coare-Minimum Data

b, Twenty-four month chronic oral toxicity of EL-222 in ﬁ?& ; No increase
in benign or malignant neoplasms. MNOEL for systemic toxicity is 170 ppm.
600 ppm dose showed fatty metimorphosis of liver in study m-9135 in both
SeXes. .

Classification : Core-Minimum Data

Baok 3 - Toxicology Studies

a. The effect of EL-222 on bacterial systems known to detect mutagenic
events; EL-222 is non-nutagenic in S. typhimurium (8 strains) and E. coli
(2 strains) with and without metabolic activation.
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Classification: Core-Hlinimum [ata
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b. A dominant lethal study of EL-222 in the rat; Negative at a single dose
level of 350 mg/kg. '
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Classification: Core-Minimum Data

c. A teratology siudy in EL-222 in the rabbit; Results of Visceral examina-
tion of fetuses waroe nob submitted for review. ilo external or skeletal
terata up’ to 35 mg/kyg during days 6-18 of gestation.
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(a) Results of visceral examination of fetuses were not submitted for review.
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d. Twenty-Tour month chronic oral toxicity of EL-222 in Rats; There was
an incroased incidence of fatty change. in the Tiver of both sexes at
the tawest dose (50 ppm). A low but statistically significant
increase in hepatic adenomas (3.2%) and hyperplastic nodules (4.4%)
was observed in the 350 ppin group of rats. The number of animals
with other benign or malignant neoplasms was not increased by treat-

ment,

Classification: Core<Minimum Data

Book 4 - Toxicelogy Studies

Additional data from 2 year rat studies.

Review:

1. Toxicology Studies Book 1 (Accession#235175)

A A Melti-Generation Reproduction Study with EL-222 in the Rat ( conduct.ed
by D.G. Uoffman, E.R. Adams, J.K. Markham, H.V. Owen, W.R. Gibson, and
D.M. Morton; Toxicology Division, Lilly Research Laboratories, Hov. 1977.

Test ilaterial: 56722 (fL-222, fenarimoﬂ «~{2-chlorophenyl)-=-(d-chloro-
pheny])-5-pyrimidinemathanol. Lot Mo. B30-C69-220; 97.9% EL-222.

Wistar-derived vats were used for control (30 per sex) and treatwent groups
(20 per sex) at dietary levels of 0, 50, 130 and 350 ppm test material. The
study numbers were: R-715, FO generation (May 7, 1975 - Jan. .6, 1976)
R-1345, F1 generation {ilov. 12, 1975 - July 20, 1976); R-956, F1 generation
males (Aug. 16, 1976 - Sept. 2%, 1976); R-966, F1 generation females

(Aug. 16, 1976 - Oct. 14, 1976), A similar number of untreated males and .
females were mated with the F1 generation animals (R-956, R-966). Growth and
reproduction was examined for a duration of two generations. The parameters
- studied were survival, food consumption, body weight gain, physical condition,
fertility, gestation survival, live born litter size; 1.-7, 14 and 21 day
progeny survival; progeny weight gain and sex distribution, progeny
condition. Gross necropsies of representative offspring and microscopic
examination of reproductive argans of F1 generation adults.

The breeding scheme and protocol for the multi-generation reproduction study
is shown below:

The results were evaluated by appropriate statistical methous.

.
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Breeding Scheme and Protocol for a Multizgeneration Reproduction Study is

" shown heloy: .
' | ‘ , 002610 .
Sudy R-715

£8 raised, bred.5 Liwes : _— One-year chronic toxicity study; !
I g I ' |77 histopathology after one-year of
Fla* Flb* Fle*  treatment

killed as weanlings, \/ killed as weanlings, gross necropsy
(ross necropsy . .

Study R-1345 ra‘sed. bred 3 tines

FRa% - =

killed as weanlings
1.

A1 rats placed on contrnl diet
F2bk . ‘

Killed as wean1ing§

Studies R—956/~’§ 6

Vs

3
——

[72]
@
—
18]
E
Q
[
h
al
4
m
Q
j .

.
[
SSlell p5IPIATUR § So|els).

F1 males & un

Offspring killed day 1 postpartum; histopathology on adult reproductive
orqgans. .

*growth and survival monitered through 21 days pos tpartum.
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* Results :

The compound was well-tolerated without significant mortality or overt signs
of toxicily otlinr than a depression of growth in F1 generation male parents
at 130 and 350 pvm, During the 3 mating trials conducted with the FO
generation, the fertility rates deteriorated from a slight reduction in
fertility at the 350 ppm level, to a significant decrease in fertility at
that level, and finally to a significant reduction at both 130 and 350 ppm

in the third mating tyrial, During the wating of the F1 generation rats,
which were the fib offspring of EL-222 treated parents, no pregnancies
occurred at the 350 ppm level and only 4 of 20 females were pregnant at

130 ppm. The fertility performance of rats given 50 ppm EL-222 was conmparable
to controls.

Rats were placed an control diets for 2 months and then remated to assess the
reversibility of the effect of EL-222 on fertility. The anti-fertility effect
was not reversible. _

Subsequent studies conducted in which the F1 rats previously given EL-222
were mated with untreated rats, in addition to reinforcing irreversibility,
demonstrated that the anti-fertility effect although unquestionahly
occurring in previously treated males, was also apparent with previously
treated females; however, the female data were not as conclusive due to the
decreased fertility of the controls.

A second major effect of EL-222 on the repioductive process was an apparent
Tengthening of gestation and/or a delay in the onset and normal progression
of parturition. Although an effect on parturition is somewhal difficult to
define when it occurs at a low incidence, the following data primarily of

the FO generation rats are suggestive of such an effect: 1) reduction in
Tive born litter size due to an increase in stillborn at 350 ppm; (2) a
larger proportion of gestation Tengths greater than 22 days in all groups
given EL-222; (3) 1-day old progeny of the 350 ppm test aroup generally

. larger than controis; and (4) deaths of treated females during late gestation
or parturition with no apparent anatomical problems otheg¢ than large fetuses

in utero.

VYalues of the reproduction parameters of progeny survival, weight, and sex
distribution were not consistently affected, not affecced in a dose-related
manner, or as was-the case in several mating trials, too few offspring were
available for a meaningful cvaluation. Ho abnomalities attributable to
EL-222 treatment werc apparent in adults or offspring with one possible
exception. A high incidence of hydronephrosis occurred in weaniing
offspring of the 350 ppm 1evel submitted for qross necropsy after the third
mating of the FO generation (Flc). The difference in incidence at 250 ppm
from that of the control group was not statistically significant but this
lack of statistical significance may be a function of the small sample size
at 350 ppm.
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Conclusions: FL-222 at dielary levels of 130 and 350 ppm had a significant,
apparentiy irrevarsible, anti-fertility effect. Fertility rates of rats
given 50 ppm EL-222 were comparable to controls. EL-222 also appeared to
interfere with the normal initiation of parturition, although the evidence
suggestive of such an effect is difficult to quantify from the data
generated in this series of studies,

Classification: Core-Minimum Data

B. A Second lMulti-Generation Reproduction’ Study with EL-222 in the Rat
(Conducted by J.K. Harkham, D.G. Hoffman, [i.V. Ouen and D.M. Morton;
. Toxicology Division, Lilly Research Laboratories, July, 1978)

Test Haterial: 56722 (EL-222, fenanimel) Lot ilo. B30-C69-220; 97.9%
EL-222.

Wistar derived rals weve used for the contro! group (30 per sex) and treat-
ment groups (20 per sex) at dietary levels of 0, 12.5, 25 or 50 ppm of
test material. A total of 180 parent animals were used per generation.
Growth and reproduction was examined through three generations as follows:
Study R-636, FO generation (June 24, 1976 - Nov. 10, 1976}, Study R-1076,

Fl generation {Oct. 25, 1976 - ‘"ay 6, 1977), Study R-217, F2 generation
{(March 10, 1977 - July 14, 1977}, The parameters studied were suryival,
food consumption, body weight gain, physical condition, fertility, cesta-
tion, and survival, in the parent animals and live born litter size,
gestation survival; 1, 7, 14 and 21-day survivalj condition, weight gain,
and sex distribution in the progeny. Gross necropsies were performed on
parent animals that died. For the offspring gross necropsies were done

as follows:

FO generation - one pup per sex per litter in the control and all EL-222
treatment groups.

F1 generation - first mating trial - one pup per sex per litter in the
contral and in the 12.5 and 25 ppm EL-222 treatment groups .

F1 generativn - second mating trial - gross pup necropsy examinations were
not done. ' '

F2 genevation - on all offspring; in addition, tissues of one pup per
sex per litler were examined microscopically.

Results were evaluated by the appropriate statistical methods. The Breeding
scheme for the multi-yeneration study with EL-222 in rats is shown below:
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Breeding Scheme for a Multi-Genevation Study with £L-222 -in Rats.
lleanlings
Study R-636 ) 56 day growth period

FO parents

Fla progeny
J

Study R-107% 71 day arowth period

F1 parents
-

L

F2a progeny FZb progeny

Study R-2{17 63 day growth period

FZ parents

.

F3a progeny

tesults:

Growth was significantly depressed in the 50 ppm F1 male parents but not in
other groups or generations. Parental fertility was not decreased in the

FO parents. In the 50 ppm dietary group, fertility was significantly
doepressed in the 2 mating trials of the F1 parents and in the F2 mating trial.
Dietary levels of 12.5 and 25 ppm had no effect on fertility. One female in

the 50 -oup” died duri “turiti th lculat tation day .23,
aneaddilt):qlgngtlol:‘[éina]]%dofmtm% %%E%mﬁ%%%dogi gn% oF %lleln%rer a%%s d?w%?\ng pa%‘tu?"xtwn.
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Previous studies demonstrated that EL-222 interferes with the reproductive
process resulting in a delay in the onset and normal progression of
parturition and lengthened gestation periods. Consequently, although of
low incidence, these findings wmust be attributed to compound.

Maan Tiveborn Titter sizes for the 25 and 50 ppm groups were decreased in
the second mating trial of the F1 parents. Mean liveborn litter sizes for
the EL-222 treated females were neeoal in all of the other mating trials,
There was no cvidence of a consistent, substantive effoect on progeny
survival, weight, or sex distribution. In the terminal gencration (F3a
progeny), the incidence of hydronephrosis was higher in weanling animals
from the 25 and 50 ppm treatment groups than in the control weanlings. The
increase in hydronephrosis was not statistically significant.

Conclusion: 5O ppm of EL-222 resulted in decreased fertility. Fertility

was unaffocted at 12.5 and 25 ppm. Hean livehorn litter sizes for the 25 and
50 ppm groups were decreased in the 2nd mating of the FI parents. - There was
an increase in hydronephrosis on the F3a progany in the 25 and 50 PpIn groups.

Classification: Core-Minimum Data

C. A One-Year Toxicity Study with FL-222 in the Rat {Study R-715) {Conducted
by D.G. Hoffman; E.R. Adams, P.H. Harris and D.M. Morton; Toxicology
Division, Lilly Research Laboratcc~ies, June, 1978)

Test Material: 56722, EL-222; Lot ilo. B30-C69-220; purity 97.9%.

Wistar derived rats were used in the study. Control (30/sex) and EL-222
(20/sex/dose) test groups were administered 0, 50, 130 or 350 ppm of test
material in the diet for one year. The phases of the test included growth
(2 months), reproduction (7 months, 3 wmating trails) and chronic feeding -
(3 months). Parameters studied included appearance and behavior mortality,

. growth, food consumption, terminal hematology, clinical chemistry, organ
weights and gross and wmicroscopic examination of thsues. Appropriate
statistical analysis of the data was performed.
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Results: Ho diffcrences in the mortality rate resulted from dietary
administration of. EL-222. There were no apparent gross signs of toxicity.
The weight fain of male eals given 350 ppm diets was depressed slightly but
the terminal body weighi was nolt statistically different from the control.
Food consumntion was not affected.
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The HBC count was decrcased and the RBC count increased in male rats given the
diet containing 350 ppm. !o other significant effect on hematological
paraneters was apparent. HMean blood glucose concentrations were increased
slightly in the EL-222 test groups. The increases werc statistically signifi-
cant in low and high-dose males and middle and hioh-dose females. lowever,

an unusually Tow control mean glucose concentration may account for the
apparent increase in trealed groups. There were no other tox1co1001ca11y
significant changes in b]ood chemistry parameters.
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Relative liver and kidney weights were increased in females given the dict
containing 350 ppm [L-222. There were no other toxicologically significant
changes in organ weights. STightly proliferation of smwall bile ducts
occurred in all groups but more frequently in the treated animals. The
incidence was not related to the dietary concentration of EL-222. Slight
atrophy of the pancreas occurred more frequently in high-dose animals.

Conclusions: 50 and 130 ppm EL-222 had no toxicologically significant effects
on rats when administered in the dlet for one-year., The HOEL for systemic
toxicity is 130 ppm. :

Classification: Core-Minimum Data

D. Eighteen-ionth Chronic Oral Toxicity of EL-222 (56722} in Rats, Study
R-435 (Conducted by D.G. Hoffman, W.R. Gibson, E.C, Pierce, and-D.N,
Horton; Toxicolongy Division Lilly Research Lahoratories, Hay, 1978).
Study ilumber R-435.

Test Material: EL-222 (56722) Lot lo. B30-C69-220; purity 97.9%.

Wistar derived rats were used in the study. Control (30/sex) and EL-222
(20/sex/dose) test groups were administered 0, 50, 130 and 350 ppm of test
material in the dict for 18 months.

Parameters studied included appearance and behavior, mortality, growth,
food consumption, terminal hematology, blood chemistry, serum prolactin
organ weights and gross and histological examination of tissues. Appro-
priate statistical analyses of the data were performed.

‘Results: Dietary administration of EL-222 had no adverse effect on survival
of rats. Seventy percent of the control females and 63% of the control males
survived the 18-nonth treatment period. At the end of the test a higher

. fraction of the animals were alive in the ¢roups given 350 ppIn than in

those given control feed. There were no grossly detectable signs of toxicity
that would be attributed to administration of EL-222. EL-222 produced a
slight, dose-related decrease in the growth of rats. The effect was more
prongunced in males than in females. However, at the termination of the test
only the low dose- females weighed significantiy less than the control females.
There were no compound-related effecvs in food consumption or food
utilization, There were no effects on any of the measured hematology para-
meters oxcept for a slight decrease in prothrombin time in females given 350
ppm and a docrease in white c¢ells in males given 350 ppm. !lo compound reiated
effects were noted in blood chemistry parameters. Administration of 350 ppm
diet for 13-months resulted in an increase in absolute and relative ovary
weights in females and a decrease in absolute spleen weight in males. The
relative liver weight was increased slightly in all treated groups but the
difference was statistically significant only in the 350 ppm group.
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.+ The incidence of fatty change of the liver was increased slightly in the
treated male rats, but not in a dose-related manner. In-the females,
therce was no change in incidence but in the 350 ppm group, the severity
of the fatty change was increasad.

Atrophy of the thymus was a conmon finding in all groups, but occurred more
frequently in the 130 and 350 ppwm treated grouns. There was no evidence of
benign or malignant neoplasns.

Conclusions: Dietary adininistration of EL-222 did not increase the inci-
dence of benign or malignant ncoplasms. The HOEL for systemic toxicity
is 50 ppm, '

Classification: Core-Minimum Data

E. Pilot Reproducltion Studies with EL-222 in the Kouse; Studies M-916% &
(-9215 (Conducted by J.K. Markham, D.G. Hoffman, E.R. Adams, N.V. Owen
and D.M. Horton; Toxicology Division, Lilly Research Laboratories,
July, 1978) ‘

Test Material: EL-222; Lot No. B30-C69-220, purity 97.9%.

The ICR mouse was used in these studiecs at 10 per sex per group. Study
M-9165 had dietary levels of 0, 50, 170 and 600 ppm of test material
administered to animals for one week prior to mating, during the mating and
gestation periods, and during a 21-day lactation period, Study M-9215 had
dietary levels of 0, 170, 350 and 600 ppm of test material administered to
animals for two weeks prior to mating, during the mating and gestation
periods, and during a 14-day lactation pericd. In the parent animals, the
ﬁgrameters studied were physical condition, fertility, reproductive
performance and mortalilty. In the progeny, the parameters studied were live-
born litter size, yestation and postpartum surviva., weight gain and sex
distribution. The results were evaluated by the appropriate statistical
methods.

Results: MNo adverse effect on maternal body weights. Ih study NM-9165, female
353 (600 ppm) died postpartum day 14. ‘o necropsy data was available. In
study M-9215, female 352 (600 ppm} was killed on gestation dav 21. I!ecropsy
revealed dystocia.. Four mice were killed in the 600 ppm group (J) and 170 ppm
group (1) and appeared normal on gross necropsy examination. The reproduction
findings are summarized bhelow:
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. LL-222 ' Mean Liveborn
Study. Group_(ppin). ertilit - Litter Size

M-9215 . 0 ' 11.4
1-9165 50 ' | 12.0
f-9165 : 8.9

11.3
H-9215 350 ' ' 8.0
M-9165 600 90 5.3
M-9215 600 50 6.5
Decreased fertility values and decreased iiveborn litter sizes at dietary
concentrations equal to or qreater than 179 ppm were attributed to EL-222
treatment. At the 600 ppm dietary level, progeny survival values through
postpartum day 14 were lower than control survival values. Pos tpartum
progeny survival was normal in the 50, 170 and 350 ppm dietary groups.
Conclusion: Oiet levels of 170, 350 and 600 ppm adversely affected
Fertility and mean liveborn litter size. The reprofduction performance of

mice maintained on 50 ppm of EL-222 was not affected.

Classification: Supplementary Data

(1) Pilot Study only.

F. A Multi-Generation Study with EL-222 in the Mouse; Study Nos. M-9086, .
M-9296, M-9326 (Conducted by J.X. Markham, D.G. Hoffman, W.D. Broodle,
N.V. Owen, and D.M. Morton; Toxicology Division, Lilly Research
Laboratories, July, 1978)

Test Material = £L-222; Lot MNo. £30-C6Y-220; purity 97.9%.

The 1CR mouse was used in these studies at 30 per sex (control group) and
20 per sex (test.-groups) at dietary levels of 0, 35, 70 or 140 ppm.

Study M-9086, FO generation (April, 1976 - fugust 12, 1976); Study 11-9296
\F1 generation (July 28, 1976 - Dec. 14, 1976); Study M-9326, F2 generation,
(Hov. 11, 1976 - April 7, 1977). Growth and reproduction was studied
through three generations according to the following scheme.
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Weanlings
e y,

Study M-9086 62 day growth period'

*

FO generation }"

0 pqrents

1

Fla progeny

Study M-9296 : 61 day growth period

F1 generation _[

F1 parents
F2a progeny

Study M-9326 63 day growih period

.
-

FZ generation

FZ2 parents

J
F3a progeny

.

- s

The parameters studied in parent animals were growth, physical condition,
body weight gain, fertility, reproductive performance and mortality. The
paramcters studied in the progeny were liveborn lilter size, gestation
survival; 1, 7, 11 and 21 day survivals condilion, weight gain, and sex
distribution. Gross necropsies wore performed on parent animals that die .
For the offspring gross necropsies were done as follcws:
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FQ generation -~ cn all Fla proaeny not -assigned to the FT generatign.
1 gencration - one pup per sex per litter.

iF2 generation - on all offspring (F3a); in addition tissues of one pup
per sex ver Titter were examined microscopically. The
results were evaluated by appropriate statistical methods.

Results: iline parent mice died. These deaths were not reiated to EL-222
treatmenl. filo adverse effects of the compound were seen in the
growth phases of Fn, F1 & F2 was not altered by EL-222. 1In the
F2 generation, 21 day survival and 21-day body weigits were
depressed in the control group as well as in the EL-222 dietary
aroups. OFffspring pathology revealed nho treatment-related
findings. Chronic respiratory disease, which was diagnosed by
histological examination of tissues from the Fla pups, was
believed to be the probable cause of the increased offspring
mortality in the F2 generation. .

Conclusion: [ICEL for reproductive performance and progeny parameters 1is

140 ppm {the highest dose level) for 3 generations of mice.

Classification: Core-Mininun Data

2. Toxicoloay Studies Dook 2

A. Twelve-Month Chronic Cral Toxicity of EL-222 in Mice; Study 1-8155
(Conducted by D.G. Hoffman, ¥.R. Gibson, £.C. Pierce, P.N, Harris, and
* 0.1, llorten, Toxicolegy Division, Lilly Research Laboiatories, April, 1978)

Test Material: EL-222, Lot Mo. B30-C69-220 97.9% purity.

CThe ICR mouse was used in these studies at 30/sex in the control group and
20/sex in treatment groups. The mice were fed diets containing 0, 50, 170
and 600 ppm of test material ad libitum for 12 months. The parameters
Totudiedmetuded mortality, appearance and behavior, growth, terminal

hematology and hlood chemistry, organ veights and gross and histologic examina-
tion of the Lissuas. Statistical Analyses were performed.

Results: Gietary administration of test material has no adverse effect on
syrvival. There was no overt evidence of texicity that could be
related Lo administration of compound. The rate of growlh of mice
givon disls containing F1.222 was. not adversely affected. The
U2C count of male mice given Lhe 600 ppm diel was increasad
significantly. to other hematological parameters were affected.

In female mice, mean hlood glucose and creatinine values were
increased significantly in the 170 and 600 ppm groups. In males,
the glucose and SGPT values were increased and biTirubin and
Alkaline phosphatase values were decreased in the 600 ppm group. In
the high dose male mice, the liver and spleen weights were increased
significantly.
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Uterus weicht of female mice was slightiy decreased and liver weight
increased in the high-dose group. There were no opparent treatment-related
abnormalities detected histologically except for slight fatty metamorphosis
in the liver of male eid female mice at 600 ppn.

Conclusian: The NOEL dis 170 ppm for systemic toxicity for 12 months in mice.
Marginal effects at 600 ppm were slight fatty metamorphosis in
the Tiver in both sexes and increased liver and spleen weight
in males and liver weight in females.

Classification: Core-Minimum Data

B. Twenty-four Month Chronic Oral Toxicity of EL-222 in Mice {Studies M-913%
and 1-9145) (Conducted by D.G. Heffman, W.R. Gibson, t.C. Pierce,
P.IH. Harris, and D.M. Morton, Toxicology Division, Lilly Research Labora-
tories, August, 1978)

Test Material: EL-222, Lot. No. DB30-C69-220 purity; 97.9%.

The ICR mouse was used in two replicate studies, each containing a control
group with 60/sex and dietary groups of 50, 170 and 600 ppm containing
40/sex/group. A total of 720 mice were used in studies M-9135 and M-9145.
The test material was administered for 24 months and the parameters studied
included mortality, appearance and behavier, growth, terminal hematology
and blood chemistry, organ weights and gross and histologic exam1nat10n of
tissues. Appropr1ate statistical analyses were performed.

Results: Dietary adwinstration of EL-222 to mice for 2 years had no signifi-
) cant effect on survival., Between 22 and 34% of each group survived

the full two years. Hearly 50% of all the animals were alive for
21 wonths. There were no grossly detectable signs of toxicity that
would be attributed to treatment. The growth of the high-dose males
was slightly less than the controls or the two lower doses but the
controls or the two lower doses but the difference was not signifi-
cant. The RBC and hematocrit were decreased significantly in
170 ppm females in studv M-9145 but not in any other treated groups.
Creatinine was increased significantly in Tow- and middle-dose
females of. study M-9145. Glucose was increased in high-dose males
and alkaTine phosphatase decreased in widdle-dose males of study
1M-9135. The changes in hematological and blood chemistry va1ues do
not appear Lo be of toxicological s1qn|f1cance.
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Dintary administration of £L-222 had no toxicologically significant
effect on mouse organ weights,

A wide variety of lesions occurred in low incidence in the wice in
both the conlrol and treated qroups. Alterations in liver histo-
pathology were analyzed separately because of the known sensitivity
of this organ to the effects of certain enzyme inducers. The table
below shows the incidence of hyperpiastic nodules, hepatic cell
adenomas and hepatocellular carcinomas in both male and female mice

of studies 1-9135 and 1-9145.
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Dietary EL-222 conc. (ppm)

500 170
Mo. mi&e 160 - 160
Hep. nodules 5 2 1 6
Hep. adenoma 4 ] 0 1

Hep. carcinoma ] 1 . 3 3

None of the Tiver lesions in the treated groups were statistically signifi-
cantly different from the controls. Slight fatty metamdrphosis occurred

to a greater extent in males and females of study M-9135 at 600 ppm. These
liver effects were not observed in study M-9145 at 600 ppm.

conclusion: Ho increase in benign or malignant neoplasms. The MNOEL for
systemic toxicity is 170 ppm. Slight fatty metamorphosis .
occurred to a greater extent in maies and females of Study M-3135
at 600 ppm. These 1iver effects were not observed in Study
M-5145 at 600 ppm.

3. Toxicology Studied Book 3

A. The effect of FL-222 on Bacterial Systems known to detect mutagenic events.

Test Material: EL-222, Lot Mo. B20-69-21

The test material was tested in ten bacterial systems; 8 Salmonelia typhimu-
rium: G46, TA1535, TA100, C3076, TA1537, 03502, TA1538 and TA98; and

ZE. Coli: MWP2, WPZ UVrA~; at 100 py of test compound impregnated into

filter disks using either H,0 or DMSQ as sotvent, The system was run with
“and without metabolic activation using S-9 microsomal fraction from rat liver.
The $-9 fraction was not obtained from PCB treated rats. -Postive controls
were streptozotocin which does not require microsomal activation and 2-acetyl-

aminofluorene which does require microsomal activation.

Results: The positive controls gave postive results with the expected
organisms, FEL-222 was found te Le negative when tested with and
without metabolic activation against ten organisms designed to
detect mutagenic events, '
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Conclusion: EL-227 is not mulagenic under the conditions of the assay.
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Classification : Core-Minimun Uala
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‘B. A Dominant Lethal Study of E£L-222 in the Rat; Study Mo, R-346;
(Conducted by D.G. Hoffmen, J.K. {lavkhan, M.Y. Owen, and D.M, florton,
Taxicology Divisien, Lilly Research Laboratories, Jan., 1977)

lest Material: EL-222, Lot fHo. B30-C69-220; 97.9% purity.

Twenty llarlan-Wistar - derived rats, proven males which ranged in weight
from 404-490 gm, were used. Ten males were designated at random as vehicle
controls and the remaining 10 werc given a single oral dose of 350 mg/kg

BW of EL-222. This dose is approximately 10X -greater than the high cose
used in the rat reproduction study (R-715)_ and is greater than 1/10 of the
rat oral LDgg. The test material was prepared as a 7% (w/v) suspension in
5% (w/v} acacia solution and given in dosage volumes of 5 mi/kg body weight.
Control males were given an equivalent volume of 5% (w/v) acacia solution.

The male rats were dosed and then rested for 3 days. On test day 4, an adult
virgin female (202-288 gm) was caged with each wmale and the animals were
allowed to mate. The date of conception was estimated by the presence of an
expelled copulatory plug (gyestation day 0). Aftor 7 days, the females were
removed, caged individually, and replaced with a new oroup of females. This
breeding schedule was maintained for 8 consecutive weeks in order to cover

the duration of the spermatogenic cycle in the rat. Throughout the study,
food and water were available ad libitum. The females were killed on gesta-
tion day 20 and evaluated for reproduction performance. Ovaries were examined
for the number of corpora lutea, and the uterus for the number and location of
fetuses and resorptions. Fetuses were examined for viability; resorptions
were categorized as early or late to indicate the relative time of mortality.
For, each set of 10 females, the mean values for the reproduction parameters and
the following reproduction indiced were obtained:

Gestation Survival Index - the proportion of fetuses that were alive.

Resorption Index - the proportion of implanted conceptuses that resulted in
resorptions.

Iuplantation Index - the proportion of implantations to the number of corpora
lutea.

Results: The animals were not clinically affected by treatment with EL-222.
Ho trealment effect was apparent on fertility, implantation occur-
rence, felal number or resorption incidence.

Conclusign: EL-222 administered to Harlan Wistar Pats at a single dose of
350 my/kg prior-to mating, did not produce a dominant lethal
effect,
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C; A Teratology Study on [CL-222 in the Rabbit (Study B-7]é5) (Conducted . 0026 ! 0
by D.G. Hoffwan, J.K. Markham, E.R. Adams, N.V. Owen and D.M. Morton, e
Toxicology Division, Lilly Research Laboratories, Jan., 1977) Aol
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Test Material: EL-222, Lot Mo. B30-C69-220 97.9% purity.

Dutch Belted Virgin female rabbits (15 females/group) were administered
orally by gavage doses of O (vehicle}, 3, 10 or 35 myg/%q of test material
during gestation days 6-18. The females were sacrificed on day 28 of
gestation. Maternal parameters examined were appearance, food consumption,
body weight. reproduction data on gestation day 28 including the number of
corporea lutea, number and distribution of fetuses and resorptions. The
fetal parameters cxamined were fetal viability, weight, sex and external,
visceral and skeletal examinations. The results were statistically analyzed.

Results: Mean food consumption and body weight values of dams were not
affected by treatment. Three control rabbits aborted and three
rabbits in the 3 my/kg group died during the study. One.cantrol
rabbit, two rabbits in the 3 mg/kg group and one rabbit in the
35 mg/kg group were anorectic during the study. Mean Titter size
in the 10 and 35 mg/kg groups was slightly lower than the control
Titter size. External fetal defects were confined to 1 fetus in
the 3 mg/kq group (omphalacele: iuie, Lhis condition has been
seen in the control population previously) and 5 littermates in
the 35 mg/kg group with edema and varus bones. These deviations
have been observed previously in control offspring. Skeletal
examination revealed no treatment related findings. Results of the
visceral examination of fetuses examined were not presented in the
report.

Conclusion: EL-222 is not teralngenic {for skeletal variances and external
appearance) up to 35 mg/kg in rabbits during days 6-18 of gesta-
tion.

Classification: Supplementary Data

(1} Results of the visceral examination of fetuses, including the brain, were
not submitted for review. :

D. Twenty-four Month Chronic Oral Toxicity of EL-222 in Rats {Studies R-405
and R-415) (Conducted by D.G. Hoffwan, W.R. Gibson, E.C. Pierce, and
0.M. Horton, Toxiculogy Division, Lilly Research Laboratories, April, 1978)

Tesl Malerial: EL-222, Lot. Ho. B30-C69-220, 97.9% purity.
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‘Wistar derived rats were used in two replicate studies, each containing a
control group (60/sex) and threc treatwent groups (40/sex/group) at.
dietary levels of 50, 130 and 350 ppm. A total of 720 animals were used
in studies R-405 and R-415. The initial age of the rats was 4-5 weeks
and the initial weight of females averaged 120 grams and of males aveiazed
140 grams. Parameters studied included mortality, appearance and behavior,
growth, food consumption, efficiency of food utilization, terminal hema-
tology (hematocrit, hemoglebin, RBC, total and differential WBC, and RBC
morphology, prothrombin time), terminal clinical chemistry (glucose, urea
(BUH), creatinine, bilirubin, Alkaline phosphatase, SGPT), terminal serum
prolactin and luteinizing hormone levels (study R-405 only), organ weights
and gross and histologic examination of tissues., Statistical analyses of
the data was performed.

Results: Dietary administration of EL-222 -resulted in a dose-related
increase in survival. There were no grossly detectabie signs of
disease or toxicity that could be attributed to administration of
EL-222. Dietary administration of EL-222 had no effect on the
growth of female rats. Males of the high dose group weighed less
than the controls for the first nine months of study R-415 and
for the first 17 months of study R-405. The difference was not
considered toxicologically significant although at some time
points it was statistically significant. Food consumption was
unaffected by treatment, as was efficiency of food utilization.
There was a statistically significant decrease in the mean 1BC
values for the groups given_330_ppm in the females in studies
R-405 and R-415. Blond glucose concentrations were statistically
significantly increased at all dietary levels in the female rats
of study R-405 and the high-dose males of study R-405 and R-415.
There were no other statistically significant changes in any
measured clirical chemistry parameters. Serum prolactin concentra-
tions were decreased in female rats and increased in male rats
given the diet containing 350 ppm FL-222. 1In addition, serum
luteinizing hormone was increased in females of the same groun. The
significance of these hormone changes, which were investigated to
aid in elucidating the mechanisms of the effects of EL-222 on
reproduction, is unknown,

Dietary administration of EL-222 for 2 yecars had no apparent adverse
effect on.any of the weasured organ weights, although absolute

brain wéights vere decreased significanlly in low and high dose
females in study R-415. There was no change in any of the other
groups of either test and relative brain weights were not—affected.
Pathological examination of the tissues showed that EL-222
administration for 2 years had no statistically significant effect
on the total incidence of benign and malignant tumors in rats. '
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