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R~commendations: 

1. 

.. 

The Experimental Use Permits are not toxicologically supported. 
Previous cancellation of t~e EUPs (memo 10/22/76, R. Coberly) \'las 
based on tt1e structural similarity of EL-222 to a-273 as shm·m 
helm·r: ,,.~ 
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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 anrl 2500 pom ~as judged to be a liver cArcinogen 
in the rat at 2500 ppm and possihly at 500 ppm (memo o.f 3/15/72, 
C.H. Hillia!'IS). The 1naximum :olerated dose (!ITDj of 2'500 ppm in the 
El-273 2 year rat study is 7. 1 X ,1reater than the ~no of 350 ppm in 
the 2 year rat s~udies (R-4:15 and :<-415) 1·!it:1 EL-222. A comparison of 
acute and subchroni c data bet\'leen Zl-273 and EL-222 does not reflect a 
difference in to~icity of a factor of 7.1. The riTD of i:L-222 is signifi­
cantl.Y bel0\'1 th'e mo of EL-273 \'/hie~ demonstrilt~d the hepntocarcino~enic 
response. The l':~ist1·ant is rer,uested to i!ddn~ss the discrepancy in the 
1\TD for EL-273 and t~2 1\TU for Cl-222, 
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2. The Leratolou.v study ,15 rc)HH·ted is incorniJlei:C?. The? t'esulls of.th<h 61 Q 
viscet·al examin<tVinn :Jf fetuses •:tcre not subrnitted fot' revie1·1. Th~.P2 
results are required to be submitted. 

3. In the combined 2 year rot feeding stttdies (R-~05 and R-415), thC?re 
was a low, but statistically significant, increase in the incidences 
of hepatic adenomas (3.2~!. in high-dose gt·oup vs OX in controls) and 
hyperplilstic nodules (4.4;; in high-dose group vs o;~ '.n controls) in 
r~ts. The registrant is t·equr.sted to submit data from their laboratory 
on the inciricnr.c of h2patic .1denon:.1s and hypct·plastic nodulC?s ~n the 
histot·icol control rats of Uw type used in the studies for comparison 
to the incidences in lhC? high-dose rats. 

4. The toxicologicol studies submitted are sunnnat·ized and classified 
be 1 01·1: 

Book 1 - ToxicologY. Stu_d_ies 

a. nul ti-generation reproduction study 1·:ith E~-222 in the rat; NOEL 'is 50 
ppm for reproductive? parametet·s. 

/It dietat·y levels of 130 and 350 ppm EL-222 has a significantly, apparently 
irreversihle, anti-fertility effect. 

tClassification: Con~-!·linimum Data 

b. In a second mull:i-r,eneration reproduction study 1·1ith EL-222 in the rat; 
the i!OEL is 12.5 ppm. Fertility l•'iJS unaffected at 25 ppm but mean 
livebor11 litter sizes for the 25 and ~0 ppm groups were decreased in the 

• 2nd mating of tile rJ parents. Tlwre \'las an increase in hydronephrosis in 
the F3a proaeny in the 25 and 50 ppm groups. 

Classification: Core-t·linimuut Data 

\./ c. II onc-yeat· toxicity study 1·1ith EL-222 in the rat; 110EL fo1· systemic toxicity 
Is 130 ppm. Relative liver and kidney weiahts were increased.in females at 
350 ppm .. 

Classificaticn: Cure-:linimum Data ,. 
d. 18-month chronic oral toxicity of EL-222 in rats; fiDEL for systemic toxicity 

V is 50 ppm. /\trophy of thymus occurred at 130 ppm. ~lo increase in 
incidence of benign or malignant neoplasms. 

Classification: Core-i·linimum Data ·---
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e. Pilot reproduction study 1·1i Lh EL-222 in Lhe mouse; 1'/0r:L is 50 ppm. 
lleduced fertility and meun liveborn litter size ut 170 ppm und iibove. 

Classi fic~tio11: Supplcmcntnry Data 

(1) Pilot Study 

f. II mu1ti-9cneriltion study 1·li ti1 EL-222 in tile mouse; fiDEL fo1· reproductive 
perfornlil~ce and pro9eny paramete1·s is 140 ,Ppm for 3 generations of mice. 
Tl1is was the highest dose treated. 

Classification: Core-Minimum Data 

Book 2 - Toxicology Studies 

a. Twelve-month chronic oral toxicity of EL-222 in mice; The !•IOEL isi70 ppm 
in diet for systemic toxicity. Effects nt 600 pp1n were fatty metamor­
phosis in Lhe liver in both sexes. Increased liver and spleen weights 
in males and liver weight in femules. 

Classificution: CJre-l!inimum Data 

b. Tl·:enty-four mo11th chronic orul toxicity of EL-222 in 1nlc'~; No increase 
in benign or lnillignant neoplasms. NOEL for. systemic t'ox·icity is 170 ppm. 
600 ppm dose sllm~ed fatty metwnorphosis of liver in study m-9135 in both 
sexes. 

Cl assi fi cation : Core-ilinimum Datu 

O~ok 3 - Toxicology Studies 

a. The effect of EL-222 on bacterial systems known to detect mutagenic 
events; EL-222 is non-ulUtagenic in S. typhimul·ium (8 strains) and E. coli 
(2 strains) with and without netabolic activation. .. 

Classification: Core-i1inimum Qata 

b. A dominant lethal study of EL-222 in the rat; Negative at a single dose 
level of 350 ~gfkg. 

Classification: Core-f.linimum Data 

c. II teratolo<Jy study in EL.-222 in the rabbit; Results of Visceral examina· 
tion of felusw. "Jnr<2 not su!;mitted fOl' revi0.~1. ilo external or skeletal 
terata up' to 35 mg/kg durinrJ days 6-18 of gestation. 

C·lassification: Supplementary IJata 

(a) Results of visceral examination of fetuses were not submitted for rev·iew. 
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d. T1·1enty-four month chronic Ol'ill toxicity of EL-222 in P.ats; There 1'/as 
an increased incidence of fatty chilnge in the 1 iver of both sexes at 
the IOI•Jesl. do<;P. (50 ppm). A lnv/ hut st:iltisticillly siHnificilnt 
increase in hepiltic ,,denOI'I<lS (3.2?!) and hyperplilstic nodules (~.~%) 
1·1as obsc:>rved in the 350 ppm group of rilts. The numbei' of animals 
1~itl1 othC!l' beni~n or malignant 11eoplasms \'las not increased by treat­
ment. 

Cla<;si fication: Cora-l•linirnurn Oat,, 

Book ~ - Toxicoloq.Y. Studies 

Additional data from 2 year rat studies. 

Revi e\'J: 

1. Toxicology Studies r,ook 1 (Accession#235175) 

Jll. A :lul ti-fJ~neration ll~rrod:Jction ~tudy 1·1ith EL-222 in the Rat (. conduc1.ed 
by D.G. lloffman, E.ll. /\dams, J.K. tlarkham, il.V. DI·Jen, H.R. Gibson, and 
O.M. Morton; Toxicology Division, Lilly Research Laboratories, Nov. 1977. 

Test i1aterial: 56722 (EL-222, fenarimol) ~-(2-chlorophenyl )-~-(4-chloro­
phenyl )-5-pyrimidin~methanol. Lot No. B30-C69-220; 97.9% EL-222. 

Uistar-derived rats 1'/el'e usC!d for control (30 per sex) and treatment groups 
(20 per sex} at dietary levelr. of 0, 50, DO and 350 ppm test material. The 
study numbers were: R-715, FO generation (t1ay 7, 1975- Jan. :6, 1976); 
R-1345, Fl generation (ilov. 12, 1975 - July 20, 1976); R-956, Fl generation 
males (/lug. 16, 1976- Sept. 28, 1~76); R-966, Fl generation females 
(Aug. 16, 1976 - Oct. 14, 1976), A similat· number of untreated males and 
females l'lere mated l'lith the Fl generation animals (R-956, R-966). Gro\'/th and 
reproduction 1·1as examined for a duration of t1·1o generations. The parameters 
studied \'/ere survival, food consumption, body \·/eight gain, physical condition, 
fertility, gestation survival, live born litter size; 1,.:7, 14 and 21 day 
progeny survival; progeny \'Ieight gain and sex dist1·ibution, progeny 
condition. Gross necropsies of representative offspring and mitroscopic 
examination of reproductive organs of Fl generation adults. 

The breeding scheme and protocol for the multi-generation reproduction study 
is shm·m belm~: 

The results \'/ere evaluilted.by appropriate statistical methoC:s. 
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Ureedin!J Scliemc and Protocol for il f.lultbgcncration Hcproduction Study is 
shown bel01·1: 002610 

ftJ ril ired' 

Fla* 

ln·cd .J time~ ·,, / ~-~,., --~---:> 

Flb* Flc* 

one-year chronic toxicity study; 
histopathology after one-year of 
tt'catment 

killed as weanlings, gross necropsy killed as weonlings, j 
gross necropsy ·~··------------------~----------------------

Study R-1345 ---:~sed, bred 3 times 

F2a*---------

killed as 1·/eanl__j_tl_!Js/. 

All rats placed on control diet 

F2b*----· 
Killed as weanlitHJ_<;,:...I _______________________________ _ 
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Offspring killed day 1 postpartum; histopathology on adult reproductive 
organs. 

*grm~th and survi va 1 moni tcred through 21 days pos tparturn. 
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Hesul ts 

The compound was vw 11- to 1 et·a ted 1·1 i Lhou t sign i fi con t mortal i t.y or overt signs 
of toxici Ly oL!10.1' Utan it depression of nrowth in Fl generation male parents 
at 130 and 350 ppm. During the 3 matinq tt·ia1s conducted with the FO 
generation, the fi!t·tility rates deteriot·ated from a slight reduction in 
fertility at the· 3GO ppm level, to a significant dect·ease in fertility at 
that level, and finally to a significant reduction at both 130 and 350 ppm 
in the third mating trial. [luring the mating of the Fl generation rats, 
which were the flb offsprirrn of EL-222 treat2d parents, no pregnancies 
occurred at the 3~0 ppm level and only 4 Qf 20 females were pregnont at 
130 ppm. The fertility performilnce of rats given 50 ppm EL-222 1·1as comparable 
to contra 1 s. 

Rats were placed on control diets for 2 month~ and then remated to assess the 
reversibility of the effect of EL-222 on i'ertility. The anti-fertility effect 
was not reversible. 

Subsequent studies conducted in l'lhich the Fl rats previously given J;L-222 
1·1er·e mated 1·1ith untreated rats, in addition to reinforcing irreversibility, 
cemonstt·ated that the anti-fertility effect although unquestionably 
occurring in previously treated males, •·1as also app11rent 1·1ith previously 
treated females; h01·1ever, the female data 1·1ere not itS conclusive due to the 
decreased fet·t i 1 ity of the contra 1 s. 

A ~econd major effect of EL-222 on the·rept~ductive process was an apparent 
lengthening of gestation and/or a delay in the onset and normal progression 
of parturition. Although an effect on parturition is somewhat difficult to 
define 1·1hen it occut·s at a l01·1 incidence, the follo~ling data primarily of 
the FO generatioo rats are suggestive of such an effect: 1) reduction in 
live born 1 itter size due to an increase in stillbot·n at 350 ppm; (2) a 
larger oroportion of gestation lengths greater than 22 days in all groups 
given EL-222; (3) 1-day old progeny of the 350 ppm test group generally 
larger than controls; o;nd (•1) deaths of treated females during late gestation 
or parturition with no appat·ent anatomical problems other. than large fetuses 
in utero. 

Values of the rept·oduction parameters of progeny survival, weight, and sex 
distribution were not consistently affected, not affecced in a dose-r~lated 
manner, or as was·the case in several mating trials, too few offspring were 
available for a meanin!Jful evaluation. No abnomalities attributable to 
EL-222 treatment 1·:ere appat·ent in adults or offspring with one possible 
exception. ~.high incidence of hydronephrosis occurred in weanling 
offsprinrJ of tlw 3SO ppm le'vel subtuittcd for gross necropsy after the third 
mating of Lite ro w~neration (Flc). The diff~rcncc in incidence at 350 ppm 
ft·orn that of the control group 1·1as not statistically significant but this 
lack of statistical significance may be a func~ion of the $mall sample size 
al 350 ppm. 

~)EST AVAILABLE CIPf) 
6 

I 
L.:_ 

~ ' ~. 
-:~-~,.. ... 
(:'''' ;•. 

,. 

...... :.:(·:--·:.::.~.:_:·~-~~--~-~"·:· ~ =.-:· ... -> -::.- .. ::_. ~ -:-:·:-~· ·.·:::--; .· .:·:· ~----.. : :~ ;.:_·_:·:~·-:-.~ :·:·~.:~·~=.::~:~::' ~-{::~ ... ~~5~\~~·: ... -~-~-; .< .. ~~:~ ·-. 
~ ' 

. ''·--~: . . ..; ........ •-·-: . 
. r ..• -.-~ .... .r_ .... :· • .... 

. . ~ ~ 



7

-. 

(7) 
. ...--.. 002610' 

... 

I 
~ 

Concli!SiqJlS: EL-222 at dielary levels of 130 and 350 ppm had 11 sif)nificant, 
apparently it'l'l}\~rsiblc, ant.i-rertility effect. Fertility rates of rats 
given 50 ppm EL-?.22 \Vcre comparuble to contt·ols. EL .. 222 also appeared tll 
interfet•e 1·1iti1 tlw normal initiation of parturition, although the evidence 
suggestive of such an effect is difficult to quunti fy from the data 
generated in this series of studies. 

Classificalio11: Core-Minimum Data 

0. A Second 11ulti-Generation Rcpo·oduction· Study with EL-222 in the Rat 
(Conducted by J.K. 1·\arkhum, U.G. lloffm.1n, li.V. Owen and 0.11. 11orton; 

. Toxicology Divi~;ion, Lilly Research Laboratories, ,July, 1978) 

Test 1\aterial: 5fi722 (EL-;!22, fenuni1i10l) Lot ilo. 830-C69-220; 97.9% 
EL-222. 

Wistilr derived rats were used for the control group (30 per sex) and treat­
ment groups {20 per sex) ilt dietilrY levels of 0, 12.5, 25 or 50 ppm· of 
test matet·ial. A to.:al of 180 parent unimals \'lct·e used per generation. 
Grm1th and reproduction \'las examined through three generations as follows: 
Study R-636, FO generation (June 24, 1976 - Clov. 10, i9i6j, SLudy R-1076, 
Fl generation (Oct. 2i>, l97li - 'lay 6, 1977), Study R-217, F2 generation 
(f1arch 10, 1977 - July 14, 1977), The par·ameters studied were survival, 
food consumption, body 1·1eight gain, physical condition, fertility, gesta­
tion, and survival, in the parent animals and live born litter size, 
gestation survival; l, 7,14 and 21-day survival; condit~on, wei~ht gain, 
and sex distribution in the progeny. Gt·oss necropsies were performed on 
p.ilrent 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 
tredtment groups. 

Fl generation - first mating trial - one pur per sex per litter in the 
control and in the 12.5 and 25 ppm EL-222 treatment groups 

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

F2 gcneralion- on all offst•rinq; in addition, tissues of one pup per 
sex per litlcr r·1crc examined microscopically. 

.Results rvere cvoluated hy the appropriate statisticill methods. The Breeding 
scheme for the 1uulti~yeneriltion study \'lith EL-222 in rats· h shown bel01·1: 
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Oreedinu Scheme for a l'lulti-Gene~ation Study ~lith EL-222·in Rats. 

\·lean 1 i ngs 

Study R-lj36 l 56 day 91'0\·lth peri oct 

FO parents 

/ 
~rogeny Fla 

------------------r-----------------------------

Study R-1075 

// 
f'2a progeny 

Study R-2 7 

71 day gro\'lth period 

F1 parent.~~ 
/ 

F2b progeny 

63 day gr01·1th period 

') '""'~ 
F3a progeny 

Results: 

GI'OI'Ith \'las significantly depress~d in the 50 ppm Fl male parents but not in 
other groups Ol' generations. Parental fertility \'las not decreased in the 
FO parents. In the SO ppm dietary group, fet·tility ~/8S significantly 
depressed in the 2 mating trials of the Fl parents and in the F2 mating trial. 
Dietary levels of 12.S and 25 ppm had no effect on fertility. One female in 
the SO ppm gt-oup· died dut·ing pat·turitiondon .the calculated gestation davt21;,t,·on 
an additional femule of this group shm·1e s1gns ot nemorrliaye ounng par ur, • 
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Previous studies dcmonstl'il.tr.d Ulilt EL-222 interferes 1·1il11 the l'ePI'Dductive 
pmcess resul Lin~1 in a delay in the onset· and norm~l progression of 
piirturit ion and 1 cn~1tlwnec' gestation peri ads. Consequently, a 1 though of 
lmv incid~nce, t!1cse findings 1:1ust be attributed to compound. 

MGan liveborn litter sizes for ~1e 25 and 50 ppm groups were decre~sed in 
the second mating trial of the Fl p"rents. 11eiln liveborn litter sizes for 
the EL-222 treated fema'les v1ere Ill' ·~1 in all of the other mating t1·ials. 
There l•liiS no evidence of a consistent, substnntive effect on progeny 
survival, \'/eight, or sex distribution. In the terminal generation (F3a 
progeny), the inci de nee of llydronepht·osi s' l'!iiS higher in weiln 1 ing animals 
iTOI'I the 25 and 50 pp111 treatment groups than in the control v1eanlings. The 
increase in hydronephrosis was not stntistically signific1nt. 

Conclusion: SO ppm of EL-222 t·esulted in decreased fertility. Fertility 
\-ia-s-unaTF2cted •Jt 12.5 and 25 ppm. fleun liveborn litter sizes for the 25 and 
50 ppm groups 1·1ere decreased in the 2nd matin~1 of the Fl ~arents. · The1·e \'las 
un increase in hydronephrosis on the F3a progany in the 25 and 50 ppm groups, . . 
Classification: Core-tlinimum Data 

C. A One-Yenr Toxicity Study l'lith (L-222 in the Rat (Study R-715) (Conducted 
by D.G. Hoffman; E.R. f,dan1s, r.il. Harris und D.i·1. ~1Dt'ton; Toxicology 
Division, Lilly Research Laborato~ies, June, 1978) -

Test tlatcl'ial: 56722, EL-222; Lot flo. B30-C69-22D; purity 97.9%. 

Histar de~·ived rats v1ere used in the study. Control (30/sex) and EL··222 
(?0/sex/dose) test groups \'/ere udministered 0, 50, 130 or 350 ppm of test 
material in the diet fot' one year. The phases of the test included grm·1th 
(2 months), reproduction (7 months, 3 mating trails) and chronic feeding 
(3 months). Pnrnm2te1·s studied included appearance and behavior mortality, 
gt'OI'Ith, food consu111ption, tenninnl hematology, clinical chemistry, organ 
\'/eights a•1d gross and microscopic examination of tissues. Appropriate 
statistical analysis of the data \'/iiS performed. ·· 

Results: tlo differences in the mortality rate t·esulted from dietary 
administration of. EL-222. Thet·e 1•/ere no apparent gross signs of toxicity. 
The weiqht fain of c11alc cats <Jiven 350 ppm diets V~as depressed slightly but 
tile termin.11 body ':/r!iqhi; 1'/i!S not :,t.atisticillly di ffcrent from the control. 
Food consumption v:as not affected. 

Th~ WBC count \'/as decreased and the ROC count increased in male rats given the 
diet containing 350 ppm. !lo other significant effect on hematological 
para111etcrs 1·1as ilpparcmt. !·lean blood ~1lucose concentrations were inct·ensed 
slightly in tlte EL-222 test groups. The increases were statistic~lly signifi­
cant in l01·1 and high-dose males and ntidrfle and hi!lh-dose females. 1101·/ever, 
an unugually l01·1 control mean <]luc0se concentriltion may account for the 
apparent increase in treated gt·oups. There were no other toxicologically 
significant chan,ges in blood chemistt·y parameters. 
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Relative liver atHI kidney l'lei<Jhts l·tr.t·e incrr.ilsed in females 9iven thr. diet 
containin•.l J~iO ppm CL-2~2. Thr.rr. l·tet'e no other toxicologically significant 
changes in organ I·JCights. Slightly proliferation of small bile ducts 
occurred in all gt·oups but IIIOI'e fn:quently in the tt·eatcd animals. The 
incidence was not related to the dietat·y concentration of tL-222. Slight 
att·ophy of the pancreas occut·red more frequently in hi9h-dose animals. 

Cone lus i ens: 50 and 130 ppm EL-222 ha rJ no taxi co 1 ogi call y sign i fi cant effects 
on rats-wi16-n administered in the diet for one-year. The IWEL for systemic 
toxicity is 130 ppm. 

Classification: Core-~·linimum Data 

D. Eighteen-i•lonth Chronic Oral Toxicity of EL-222 (56722) in Rats, Study 
ll-q35 (Conducted by D.G. lloffman, H.R. Gibson, E.C. Pierce, and-0.11. 
Horton; Toxicology Division Lilly Research Laboratories, May, 1978). 
Study ilumber R-q35. 

Test i·laterial; EL-222 (56722) Lot 1/o. 030-C69-220; purity 97.9%.' 

1·/istar derived rats \·Jere used in the study. Control (30/sex) and EL-222 
(20/sex/dose) test 9roups \'/ere atli:linistered 0, 50, 130 and 350 ppm of test 
material in the diet for 18 months. 

Pat·ameters studied included r.ppearance and behavior, mortality, gro~1th, 
food consumption, terminal hematology, blood chemistry, set·um prolactin 
organ 1·1eights and gross and histolo~1ical examination of tissues. Appro­
priate statistical analyses of the data were performed. 

'Results: Dietary urlministt·ution of EL-222 hud no adverse effect on sut·vival of ruts. Seventy percent of the control females and 63% of the control males 
survived the 18-t:tonth treatment period. At t 11e end of the test a higher 
ft•action of the animuls were ulive in the r1roups giv~n 350 ppm than in 
those given control feed. Theo·e were no grossly detectable signs of toxicity 
thut would be attributed to administration of EL-222. EL-222 produced 1l 
slight, dose-related decrease in the grm·tth of ruts. The effect ~tas more 
pronounced in males than in femules. However, at the terminution of the test 
only the lm·l dose- femiiles 1·1eighed significantly less thun the control females. 
There l·tet·e no compound-related effecrs in food consumption or food 
utilization. There 1·1ere no effects on any of the measured hematology paru­
matet·s oxcert fot· a slirJht rlecl'Ci!Se in prothrombin time in females given 350 
ppm and il decrease in l·thit~ cells in ''mles rJiven 350 ppm. rro compound related 
effects were notcrJ in blood chemistry parilmctr:rs. Ad111inistration of 350 ppm 
diet for 13-months resulted in an increase ir. absolute and relative ovary 
1·1eights in females and a decrease in absolute spleen 1·1eight in males. The 
t'elative liver '•teight was increased slightly in all treated groups but the 
difference was statistically significunt only in the 350 ppm group. 

(!~St AVAILABlE COPY ) 
10 

r -· -

~~ , " 

r-
r-~ 

" ' 

' ~ ";.· ~ 
~.-·'\l;.t-· 

t 

-~-, ......... . 
;.-... ~-,~{-...... 
,. 
~ ...... 
~- \ . ':" ~ .. , ...... 
-.~·--... 

~:·:: 
t..; .. .:\ • .. 
~- -· 
;-.'" ···-' . . . 
'r:· 
~ ...... ·-
l ...... ;.:. 

. ._. ... )"'\'' 
i,.:,:.:·: 
' -
.. -



11

' .. 
( 11 } 

002610 

The incidence Of fatty change of the livet' 1·ws increased slightly in the 
treated mole rats, but not in o dose-reloted manner. ln·the females, 
there \~as no chang~ in incidence hut in the 350 ppm group, the severity 
of the fatty change was increas~d. 

/\trophy of the thymus was a common finding in all 
frequently in tlte 130 nnd 350 ppm treated groups. 
benign or malignant neoplasms. 

groups, but occurred more 
There was no evidence of 

Conclusions: Dietary ndminiStrntion of 
i.Cciii(;Q'"oTileniqn or malignant neoplasms. 
is 50 ppm. 

EL-222 did not increase the inci­
The 'noEL ror systemic to xi city 

Classification: Core-Minimum Data 

E. Pilot Reproduction Studies with EL-222 in the Mouse; Studies M-916~ & 
t·l-9215 (Conducted by J.K. Narkham, D.G. Hoffman, E.R. /\dams, ti.V. 01·1en 
and D.l·l. !lorton; Toxicology Division, Lilly Resenrch Laboratories, 
July, 1978} 

Test 11atel'ial_: EL-222; Lot N:,. B30-C69-220, purity 97.9%. 

The ICR mouse was used in these studit:!S at 10 per sex per group. Study 
N-9165 had dietary levels of 0, SO, i70 and 600 ppm of test material 
administered to animals for one \'leek prior to mating, during the mating and 
gestation pet·iods, and during a 21-day lactation pet•iod. Study ~1-9215 had 
dietat'Y levels of 0, 170, 350 and 600 ppm of test material administered to 
animals for t\'lo \'leeks prior to mating, during the mating and gestation 
periods, and during a 14-day lactation period. In the parent animals, the 
p'nrameters studied \·Jet·e physical condition, fertility, reproductive 
pet·formance and mortality. In the progeny, the parameters studied \'/ere live­
born litter size, gestation a11d postpartum sttrviva:, \'Ieight gain and sex 
distribution. The results \'/ere evaluated by the appropriate statistical 
methods. 

Results: No adverse effect on maternal body 11eights. Ih study 11-9165, female 
353 (600 ppm} died postpartum day 14. ~o necropsy data \'las available. In 
study r1-9215, female 35~ (600 ppm} \'las killed on gestation day 21. llecropsy 
revealed dystocia .. Four mice \'/ere killed in the 600 ppm group (J! and 170 ppm 
group (1} and ap[iearecJ normal on gross necropsy examination. The reproduction 
findings are sui!UIIilrized bel01·1: 
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[L-222 fo\ean Liveborn 
S tu_~y_ G rOJ!jl_(JlJ!!!J_ £crt i ll_t:L Litter Size 

lol-9215 0 100 11.4 

:·1-9165 50 90 12.0 

11-9165 170 70 ll.!J 

11-9215 170 ~0 11.3 

1·1-9215 350 40 8 " oU 

1·1-9165 600 90 5.3 

1·1-9215 600 50 6,5 

Decreased fertility Villucs and decreased 'iivcbot·n litter sizes at dietat''' 
concentrations equal to or greater than 170 ppm were attributed to EL-22~ 
treatment.. /It the 600 ppm dietary level, progeny survival values· tfll'ough 
postpartum day 14 \•Jere 101'/CI' lhiln Cllntrol SilrViVtll Values. Postpat'lUm 
progeny survival 1~as normal in the 50, 170 and 350 ppm dietary groups. 

Conc_lusigD.: Diet levels of 170, 350 and 600 ppm ad•1ersely affected 
'fertility and mea'l liveborn litte1· size. The reproduction performance of 
mice maintained on 50 ppm of EL-222 1·1as nnt affected. 

r.-:;--
~. :.-... ~~ 
:,..;·h·"" 
:· ·~ · .. ' 
I 

"';. ' ' 
J:"'-#1><,. 
I , 

• Classification: Supr,lementitr,'/ Data 

----·-
(·,1) Pilot Study only. 

F. A rlulti-Generalion Study vlith E'.-222 in the '·louse; Study Nos. ~1-9086, 
11-9296, 1·1-9326 (Conducted by J.K. 1·\arkham, D.G. Hoffman, 1·/.D. Uroodle, 
N.V. 01·1en, and D.f.\. f·:or·ton; -:-oxicology Division, Lilly Research 
Laboratories, July, 1978) 

Jest f.\aterial: EL-222; Lot ~Ia. D30-C69-220; purity 97.9'/.. 

The ICR mouse l~ils used in these studies at 30 per sex (control group) and 
20 per sex (test.-g·roups) at dietary levels of 0, 35, 70 or 140 ppm. 

Study 1·1-9086, FO generation (April, 1976 - ,r,ugust i2, 1976); Study 1'1-9296 
iFI generation (July 28, 1976 - Dec. 14, 1976); Study rl-9326, F2 qeneration, 
(Nov. 11, 1976 - April 7, ·1977). Gr-o1·1th and reproduction 1·1as studied 
through three generations according to the following scheme. 
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62 day growth period 

FO generation 

FO parents 

./ 
Fl a progeny 

-------------------------~---------------~----------------

Study 1-1-9296 61 day growtl1 period 

Fl generation 

Fl parents 

F2a progeny 

-------------------------/---------------------------------
5 tudy 11-9326 / 63 day gro\'lth period 

F2 generation 

1'2 purents . 

' F Ja prorjcny .. 
The parameters studied in pilrent anin:als 1·mr~ rJrOI'Ith, physical condition, 
body \·Jei(Jht ~Jilin, fcrti.lity, repl'oductivl! pcl'fonnancc and mortality. The 
parameters sludicrl in l.hr1 prn<J~ny \''CI'C liveborn litter size, (Jestation 
survival; 1, 7, l~ and 21 d<•Y "oiJrviv.ll; condit'inn, 1·mir1ht !Jilin, and sex 
distribution. G1·oss necropsies I·!CI'(} performed on parent ilni1:1als that die 
f'or the offspring qross necropsies ~Jere done as follc1·1s: 
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FO generation - on all Fla proqeny not assigned to the Ff qeneratiqn. 

rl gcncraLion - one pup per sex per litter. 

iF2 generation - on all offspring (F3a); in addition tissues of one pup 
pe1· sex per lit te1· we1·e examined mi croscopi ca lly. The 
results 1·1e1'e evaluated by appropriate statistical met~ods. 

Results: iline parent !!lice died. T:lese death.s W?re not 1·elated to EL-222 
treutment. flo adverse effects of the compound we1·e seen in the 
ar01·1th phases of F0 , Fl r, F2 \'las not altered by EL-222. In the 
F2 gene1·ation, 21 day survival and 21-day body 1·Jeig:1ts were 
depressed in the control a1·oup as \~ell as in the EL-222 dietary 
groups. Offspring pathology revealed no t1·eatment-1·elated 
findinas. Chronic respiratory dis2ase, which was diagnosed by 
histological examination of tissues from the F3a pups, was 
believed to be tl1e probable cause of the increased offspring 
mortalitY. in. tile F2 gene1·ation. 

~onclusion: IIOEL for reproductive perfoi'I!Wnce and progeny parameters is 
140 ppm (t:1e highest close level) for 3 generations of mice. 

Classification: Co1·e-Hininu1:J Data 

2. To:dcolo~.)' Studies Cook 2 

A· Tv1elve-Nonth Chronic Oral Toxicity of EL-222 in 1\ice; Study J.i-9155 
(Cunducteclhy D.G. lloffl>wn, \I.R. Gibson, E.G. Pierce, P.:l. Harris, and 

• D.ll. llo1·ton, Toxicology Division, Lilly Hesea1·ch Labo1 atories, /lpril, 1978) 

Test 1·\aterial: EL-222, Lot 'lo. U30-C69-220 97,9;; purity. 

. The ICR mouse was used in these studies at 30/sex in the control group and 
20/sex in treatment qroups. The mice 1·1ere fed diets contai..!!,jng 0, 50, 170 

..... and GOO ppm of test material ad libitum fm• 12 months. The parameters 
studied 1ncl'uded mortality, appearance-and behavior, gro·dth, terminal 
hematology and blood chemistry, orgiln v•eights and gross and histologic examina­
tion of the tissue~. Statisticnl /lnalyses were performed. 

Hesul ts: ---
,. 

liiP.tary adminiotration of test mnteriill has no adverse effect on 
surviv.,l. Tl!~re v1as no overt evidence of toxicity that could be 
related Lo ildministriltiol; of compound. The rate of ~1rmlth of mice 
IJi'l~ll dinL:; mnt;rininq rl· %?.2 ,.,,~·1101: advc!rsely ilffected. The 
\·J:JC counl of uwle ;nice ~!iven Lhe 600 ppm diet \·las increased 
sic;ni ficanLly. llo other hematoloaical parameters were affected. 
In female mice, mean blood alucose and creatinine values 1·1ere 
increased signific;111tly in the 170 and 600 ppm groups. In males, 
the ~11 ucosc ilnd SGPT values 1·1ere increased and bilirubin and 
lllkaline p~osphiltase values were decreased in the GOO ppm group. In 
the hirJh dose male mice, tlw ·liver and spleen v1eights were increased 
significantly. 
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Uterus 1·1ei~!ht of fr.1"ale mice 1·tas sli~Jhtly decreased and li~•er ~teight 
incre11sed in the hirJh-dose group. There were no apparent treatment"related 
abnormalities detected histologically except for slight fatty metamorphosis 
in the liver of male <:.1d female mice at 600 pp~. 

Conclus·ion: The NOEL is 170 ppm for systemic toxicity for 12 months in mice. 
~\at·ginill effects at 600 ppm ~~ere slight fatty metamorphosis in 
the liver in both sexes and increased liver and spleen weight 
in rnales and liver l·•eiuht in females. 

Classification: Core-it,inimum Data 

B. il'lenty-foul' l·lonth Chronic 01·a1 Toxicity of EL-222 in~ (Studies M-9135 
and 1-i-9145) (Conducted by D.G. Hoffman, H.n. Gibson, E.G. Pierce, 
P.IL llarris, and D.r-1. norton, Toxicology Division, Lilly Research Labora­
tories, llugust, 1978) 

Jest 1·\aterial: EL-222, Lot. No. 030-C69-220 purity; 97.9?L . . 
The !CR mous<? was used in lotto replicate studies, each containing a control 
group ~:ith 60/sex and dietary groups of 50, 170 and 600 ppm containing 
40/sex/group. II total of 720 mice \'lere used in studies M-9135 and Jt,-9143. 
The test material ~tas administered fo1· 24 months and the parameters studied 
included lltortality, appearance and behavior, growth, terminal hematology 
and blood chemistry, organ 1·teigl1ts and gross and histologic examination of 
tissues. Appropriate statistical analyses \'lere performed. 

Results: Dietary adtuinstration of EL-222 to mice for 2 years had no signifi­
cant effect on survival. Oet\'leen 22 and 34% of each group survived 
the full two yea1·s. t/early 50% of 1111 the animals 1·1ere alive for 
21 months. There were no gl"Ossl.Y detectable signs of toxicity that 
1·10uld be attributed to t1·eatment. T11e grm1th 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 differen.ce was not signifi­
cant. Tho Rnc and heu~tocrit were decreased significantly in 
170 ppm fr!utalcs in study ~\-9145 but not in any othe1· treated gr-oups. 
Creati11i11C was increased significantly in low- and middle-dose 
females of. study 1·1-9145. Glucose was increa!;ed in high-dose males 
and alka1ine phosphatase decreased in middle-dose males of study 
11-9135. The changes in hcnmtolo~lical and blood chemistry values do 
not appe<lr Ln IH! of toxicnlorJical si'Jni ficance. 

IJir.Lary iidmini:;trat:ion of [L-222 had no toxicologically significant 
eflccL un mouse orrJan t·teighls. 

II wide var·iety of lesions nccun-r.d in l01·1 incidence in the mice in 
both the control and l.t'Cillr!d r1roups. ftltr.rations in liver histo­
patlwlogy t·ICre analyzed separately because of the known sensitivity 
of this ot·<Jiln to the effects of certain enzyme inducers. The table 
below shows the incidence of hyperplastic 'nodules, hepatic cell 
adenomilS' and hepatocellular carcinomas in both male and female mice 
'of studies 1·\-9135 and 1\-9145. 15 
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Di eta ry_!_L-222 cone. ( pp.!!!)_ 002610 . 

0 50 170 600 - -

No. mice 240 160 160 160 

llep. nodules 5 2 1 6 

Hep. adenoma 4 1 0 1 

l!ep. carcinoma 1 1 3 3 

None of the liver lesions in the treated groups were statistically signifi­
cantly different from the controls. Slight fatty metan•Jrphosis occurred 
to a greater extent in males ilnd females of study f1-91J5 at 600 ppm. These 
liver effects 1·1ere not observed in study fl-9145 at 600 ppm. 

Conclusion: flo increase in benign or malignant neoplasms. The NOEL for 
systemic toxicity is 170 ppm. Slight fatty metamorph-osis 
occut·n:J to a gt·eater extent in males and females of Study l~-9135 
at 600 ppm. These 1 iver effects 1·1ere not observed in Study 
l~-9145 at 600 ppm. 

3. Toxicolo]y_~tudied Book 3 

A... The effect of EL-222 on Bacterial Systems knol'ln to detect mutagenic events. 

Test ~laterial: EL-222, Lot No. 820-69-21 

Tht! test material \'las tested in ten bacterial systems; 8 Salmonella tvnhimu­
rium: G46, T/\1535, T/\100, C3076, T/\1537, 03502, T/\1538 aiidT/\98' and 
£_L_J;_Q_lj_: I·IP2, 1-/PZ UVrA-; at 100 JJ9 of test compound impregnated into 
filter disks using either 11 20 or DMSO as solvent. The system was run with 

·and without metabolic activation using <.-9 microsomal fraction from rat liver. 
The S-9 fraction was not obtained from PCB treated rats. :rostive controls 
1·1ere streptozotocin •;~hich does not require microsomal activation and 2-acetyl­
aminofluorene which does require microsomal activation. 

Results: The positive controls uave postive results with the expected 
organisms·. EL-222 \'las fo·mJ t1' !;e n<~iltive 1·1hen tested vlith and 
vlithout rnetabol ic ilctiviltion against trm or~anisms designed to 
detect mutagenic events. 

Con:-lu_s_i_p_ll: EL-n:! h not rruJI.iHJI!tlic rmdCJr Urc conditions of the assay. 

Classi rication: Core-l1ininnllll lJilLa 
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·B. 1\ Dominant Lethal Study of EL-222 in the Rat; Study tlo, R-346; 
(Conducted by D.G. Hoffman, J.l:. llat·khan, 1/.V. Ol·Jen, and D.l-1. florton, 
Toxicology Division, Lilly Research Laboratories, Jan., 1977) 

Test 11aterial: EL-222, Lot No. S30-C69-220; 97.9% purity. 

Twenty llarlan-1·/istat·- derived 1·ats, proven ma'fes which 1·anged in weight 
from 404-490 gm, were used.. Ten males were designated at random as vehicle 
controls and the remaining 10 \•Jere given a single oral dose of 350 mg/kg 
BH of EL-222. This dose is appmximately lOX ·greater than the high dose 
used in the rat reproduction study (R-715).and is greater than l/10 of the 
rat oral LDso· The test material was prepared as a 7% (w/v) suspension in 
50\ (w/v) acacia solution and given in dosage volumes of 5 ml/kg body weight. 
Control males ~1ere given an equivalent volume of 5% (11/v) acacia solution. 

The male 1·ats were dosed and then rested for 3 days. On test day 4, an adult 
virgin female (202-288 gm) was caged with each male and the animals \•/ere 
allowed tu mate. The date of conception \•las estimated by the presence. of an 
expelled copulatory plug (gestation day 0). 1\ftcr? days, the females. were 
removed, caged individually, and replaced with a new ~roup of females. This 
breeding schedule was "~intained for 8 consecutive weeks in order to co;er 
the duration of the spermatorJenic cycle in the rat. Throughout the study, 
food and \·wter were available ad libitum. The females were killed on gesta­
tion day 20 and evaluated for rep,·oducti on performance. Ovaries ~1ere examined 
for the num~er of co1·pora 1 utea, and tl1e uterus for the numbet· and 1 ocati on of 
fetuses and t•esorptions. Fetuses were examined for viability; resorptions 
\'lere categorized as early or· late to indicate the t•elative time of mortality. 
For: each set of 10 females, the mean values for the reproduction parameters and 
the following reproduction indiced were obtained: 

.. 
Gestation Slii'Vival Index- the proportion of fetuses that 1·1ere alive. 

Resot·ption Index- the pt·oportion of implanted conceptuses that resulted in 
resorptions. 

'-c~ [\"~ ....... ..,..,_, 
t ....... ~ )'< 

' i 
I 

I 
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I' ... 
,-_ ........ 

Implantation Index - the pt·oportion of imlllantations to the number of ccrpot·a 1 ' 
lutea. (, ·: 

Results: The animals ~mre not. clinically affected by treatment with EL-222. 
!lo treai.IW.>nt effect 1·1as ilpparent on fertility, implantation occur­
rence, fetal numher or resorption incidence. 

Conclusion: El.-222 administered t.o llarlan I·Jistat· P.ats at a single dose of 
350 m9/kg prior·to mating, did not produce il dominant lethal 
effect. 
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C. A Teratology Study on [L-222 in the Rabbit (Study B-7125) (Conducted 
by D.G. Hoffman, J.K. l·larkham, E.R .. Adams, ti.V. Owen and D.l·l. l~orton, 
Toxicology Division, Lilly Research Laboratories, Jan., 1977) 

002610 

Test lo!aterial: EL-222, Lot No. B30-C69-220 97.9% purity. 

Dutch Belted Virgin female t•abbits (15 females/group) \'/ere administered 
orally by navavc rlosr.s of 0 (vehicle), 3, 10 or 35 my/k9 of test material 
during gestation days 6-18. Tile females 1·1ere ·sacrificed on day 28 of 
gestation. ~1aternal parameters examined l'lere appearance, food consumption, 
body weight, reproduction data on <Jestation day 28 including the number of 
cot·porea lutea, number and distribution of fetuses and resorptions. The 
fetal parameters examined 1'/et·e fetal viability, \'Ieight, sex and external, 
visceral and skeletal examinations. The results vtere statistically analyzed. 

Results: Nean food consumption and body \·Ieight values of darns 1·1ere not 
affected by treatment. Three control rabbits aborted and three 
rabbits in the 3 my/kg gt·oup died during the study. One· control 
t·abbi t, t1·10 rabbits in the 3 mg/kg group and one rabbit in the 
35 mg/kg gt·oup \'/ere anorectic during the study. ~lean litter size 
in the 10 und 35 mg/kg groups \•/as slightly lm·ter than the control 
litter size. External fetal defects \·/ere confined to 1 fetus in 
the 3 mg/kg group (omphalocele: iiut~, Lilis condition has been 
seen in the control population previously) and 5 litterrnates in 
the 35 mg/kg gt·oup 1·1ith edema and vat·us bones. These de vi at ions 
have bee11 observed previously in control offspring. Skeletal 
examination revealed no treatment related findings. Results of the 
visceral examination of fetuses examined \'/ere not presented in the 
t·eport. 

Conclusion: EL-222 is not te1·ato9enic (for skeletal variances and external 
appearance) up to 35 mg/kg in rabbits dttring days 6-18 of gesta­
tion. 

'· 
Classification: Supplementary Uata 

(1) Results of the visceral examination of fetuses, including the brain, 11ere 
not submitted fpr revie\'1 . .. 

D. TI'/Pnty-four 11onl.h Chronic Oral Toxicity of E/.-222 in Rats (Studies 11-405 
and R-415) (Conducled r,y U.G. llnffman, H.R. Gil,son, E.C. Pierce, and 
0.11. !·lorton, ToxiculrJ!JY llivisinn, Lilly Rr~Sr.ilrc.h Laboratories, April, 1978) 

Test l·laterial: EL-nz, Lot. rro. UJO-CG9-220, 97.n purity. 

!<:t'i.' ll!H!t' . '·'·' :. - ::;-.;;~;;-·· 
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· \H star derived rats 1·1ere used in tl-10 rep 1 i cate studies, each containing a 
control group (60/sex) and three treatment groups (40/sexlgroup) at. 
dietary levels of 50, 130 and 3!i0 ppm. II total of 720 animals ~1ere 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 avera;Jed 
140 gt·ams. Parameters studied included mortality, appearance and behdViot•, 
\JI'OI'Ith, food consumption, efficiency of food utilization, terminal hema­
tology (hematoctit, hemoglobin, RBC, total and differential \•IBC, and RBC 
motphology, prothrombin time), terminal clinical chemistry (glucose, urea 
(BUI·I), creatinine, bilirubin, lllkaline phospha.tase, SGPT), terminal serum 
prolactin and luteinizing hormone levels (study R-405 only), organ weights 
ond gro~s and histologic examination of ti~sues. Statistical analyses of 
the data was performed. 

Results: Dietary administration of EL-222 ·resulted in a dose-related 

·- '. . .. ----.... 

increase in sutvival. There \~ere no grossly detectable signs of 
disease or toxicity that could be attributed to administration of 
EL-222. Dietory administration of EL-222 had no effect on the 
growth of femole rats. l~ales of the high dose group 1·1eig)1ed less 
than the controls for the first nine months of study R-415'and 
for the fitst 17 months of study R-405. The difference 1·1as 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 1·1as a statisticall.Y significant decrease in the mean HBC 
values fOr the groups giv.en_350_ppm in the females in studies 
R-405 and R-415. Dlood 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 1·1ere no othet· statistically significant changes in any 
measured clirical chemistt·y parameters. Serum prolactin concentra­
tions ~/ere decreased in female rats and increased in male rats 
given the diet containing 350 ppm EL-222. In addition, serum 
luteinizing hormonr. 1·.'% increased in females of the same group. The 
significance of these hormone changes, 1·1hich \'/ere investigated to 
aid in elucidating the mechanisms of the effects of EL-222 on 
reproduction, is unknown. 

Dietar·y administration of EL-222 for 2 years had no apparent adverse 
effect on.any of the mr.asurr.d orqan ~~eiuhts, although absolute 
brain wdl~hts were ~ccreascd siynificantly in low and high dose 
femol es in s tud.v 1{-415. Therr. \:!clS no change in any of the other 
groups of eithet· test ilnd relative brain 1·1eights 1·/et·e-not-affected. 
Pi!thological exami11iltion of the tissues sho1·1ed that EL-222 
administration for 2 years had no s.Latistica'Jly significant effect. 
on the total incidence of benign and malignant tumot·s in rats. 

«·-- ........ ,. .... -..... ·-· ··- .. --.. ........... ,, 
07 ~v I!''·."' '.':· ., ·. ·"'·" ' ~,,1ft li~~;tt:· .. · o, \:'O. 
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