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IhITRODUCT'ION

SOlliUi\4 DIPROPYL.ACIIIIÄTE, a-lso l<nown as EPILIM
is an anticonvulsa-nt intended for use in the ti:eetrì-rerlt of epileps¡r.

This l:eport clescribes studies c:arried cut in the
rabbit, rat âncl nrouse 1-o investigate the te-ratogenic and/
or embryotoxic ltor-ential of the materiat* Pi'IENTY'fCil{, a weil
estabiishecl anticonvulsant, has been used as a pcsitive con.troJ-"
The first part of the study was performed. u-sing i)utch Belted
rabbits.

MATERIALS & METHOD

Test Material - The test rÌ'ìaterial was a white c::ysta.l.j.ine
porvder SODIL]FI-DT?K0trYI- ACETAT'E aiso knov¡n as EPILII/I" Atl
of the test material was from batch PDl 1ot ló7" The EPILD'I was
hygroscopic ar-rd the material was kept in airtight containers.

PI-IIINYTOIN was used as a compa-rative control.
The sample was prepared by grinding tabiets of PI{trNYTOi}.I
SODIU\4 B. P.     

Animals - One hundred and twenty Duich BeJtecl

rabbits were use 111 the stuCy. The¡' were obtainecl from Good.child
Bros., Crawley, Sussex.

Housing - The rabbí.ts \l¡ere housed in individr-ral.
grid-floor cagesãII in the same area under natural li.ghtillg end
rvith the ambier-rt ternperature thermosta.tically maint.ained at
20t 1oC. At the end of the dosing period the aniilals in the littering
grollps were transferreci to individual soiid-flooir cages in the
same area and provided with nesting material'

Diet - With the exception of one control group all
the rabbits were aliowed free accesS 'ùO \l¡ater and to a commercial
pellet diet R .G .P . (Dixons, Ware, Herts " )

The control gr:oup v¡a.s allowecl f::ee access to v/ater
but during the dosi.ng period was pair fed to matcir the food consumption
of one of the top dose l.evel groups"

* Tllece studies v/ere underte.tren subsccjuent to studies perfo::mecl
i.n Japan using the rat anci mouse which inciicaterj. i.hat utrder the
exper irn ent al c ond itions em ployed EPII-lìví \'Irl as t.ill íttogen ic .



1\4atitg - The rabbits v/ei:e fer:rÍlised by artí.ficia-l
insemination Lrliñg a pooiecl senlen sair-iirle rvi.th a sperïn counr of
27 - 98 million per ir-rl. Oi¡ula-tici.r v/âs inäucecl iry tne intravenous
a-dirrinistration af 25 I .u. oiî cliolìIûî.JIC GCNAiIcTROpIìil.{ 

 ). h4ating was coirrpleteci over a" 6 day ireriod and to àvoid
a temporal bias tire rabbits from ea.cl; day's fertL\'tzations vyere
allocaced equaill' to all of the C,osir.rg groups" The day of fertilization
was takeir as Day 0 of gestation.

Choi.qq_of Dosage - Dara supplied by the clienrs
inclica.ted thãr a dos'e Tevefm 400 mg/u-s r',,oriLd be t<¡leraieci by the
rabbits and this rvas selec.ted as tile top d.ose. The clinic_ai dose
of EPII-IM is expected to l¡e about 25 'ng/\<g anci thi.s d-ose tirei:efore
t:epl:esents a multiple cf 16 times the clini.cal dose" Additional
levels of 315 mglkg, 252 mg/kg, 200 ,ttg/kg and lOC mg/kg were
used" A dose level of 150 mg/kg of PI{Fli.{YTCilrl v¿as clicisén. The
clinical dose is appro>rimately 5 mg/kg and this rherefore
represents a muLtiple of about 30 times the ciinical close.

Treatment * The EPILil\,f solurions and rhe pHEhlyT OiNT
suspension
a constant

were prepar
dose volume

ed freshly each da;' ¿n¿ fo::inuLated to give
of l0 ml/kg" The rabbirs rvere di.vid-er.l inro

.i

t

treatnlent groups of 12 and dosed by gavase v¿ith the respective
materials dail5r betg¡een Days 6 and 18 of þestation

Intermediate Examination - The general conclilion of
the animals -was noLed-õaiFãlîõÌre-õ-ody wei[hrs recordecl er¡eri,
3 days throughout gestation.

The food consumprion of the 400 mg/kg dose level
rabbits was recorded daily during the closing pericd ancl the control
group 7 animals \Mere pair-fed this quaniity' s¡ focd on the corresponrlii-rg
day of gestation.

one hour after the final dosi'g a 2 mr sampLe of blood
was withdrawn by cardiac puilcture. The plasma was seperaierl,
frozen and forwarded to the clients for bloocl level cleterminations 

"

Terminal Exarililietion - With the exception of the animals
in the iitterälg grbu.p,s Tñe r?îï¡üîCs were killed by cðrvica] ciislocarioil
on Day 2B of gestation. Ti:e ov¿;ries and uteri were removed,
examined and the following c1aîa l:ecorded :



,)

I Numbe::s of corpora lutea.

2 l.luirrbers an'J positions of fceiuses, resorpticns
and resci:p1.ion sites 

"

3. Foetai wei.gh"ts .

4. Crovtnfruinp lengths.

N .B . In these reports the term 'rt:esorption" refei:s to an
irnpiantertionsite sirowing both pla-cental and embryonic or foe'cai
tissue and "resorpt.ion sites" co irlplarrtaiion sites shorving lrlacental
or decid-ua-l tissue only,

fhe foetuses weïe killed by an intracardíac injecticln
of NElv4BtiT,AL (Pentobarbitone Sodiun-r - 6A rng/kg - ,Abbott). Tirey
were then ski.nned, examineci for external ¿rncl internai deformiti.es,
sexed, er¡isr:erated ancl tire ca"rcasses checked for slceletal defects
b)'X-ray examínation using I(OD,¡II( IÎ*{DUSTREX - M film and a
Machlett OEGSOA tube. Free-hand razor sectioris were th.en made
through the head region and examined foi: ocular and. ventricul¿rr
defects "

Littering Groups - Dupiicate top d-ose level ar,d colitrol
groups rvere s ÏIov¡ed to litter normalllr ¿p4 to rear: their
young to rveaning. The followi.ng data were observeci :

1. Duration of gestation.

2. Numbers of pups bcrn and weaned"

3. Pr,rp weights at Day 7 and at weaning.

The pups \4/ere w€anred- at ó weeks of age and after cirecking for
defects in sight, hearing and balance were autopsied and sexed.

RESULTS

General Observations - Ttre general ccndition of thc:
animals renããineõ'"gõoõ-fEÏo';flfiout the stuCr' anC no adverse beilavicurai.
effects v/ere noted. A number clf fa'cali.tie::r \,'/ere recorded but in
each case d-eath was cii;e to massirre heemorrhage into the pericar:diu:I
following cardi.ac puncture. ilhere were no close-reiated trend.s in the
group pregnancy rates and the va.lues va;'ieci benveeil 60"A% anC 100.0/0,
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Þ:-8y ¡Þgtts - (See Ta"t:ie 4 and trig. I) _ N.B. in rhis
sttldy the grcup-me¿n ffiv v"eights have i:een cõmpiled frol¡ data from
ail the surr¡iviug anima"ls since prerzious experience has shown that
weight charrges are noc i.irfluenced -bjr 1¡ç pregne.ncy status of the
anirnals 

"

Ali the te,st groups shovred a rveight clecrease d.ri::íng the
dosiirg pericC, -fhe decreases were dose-::elated as rvas the duration
of tlre decrea.se " At ihe i00 rng/kg ancl 200 ffrg/k"g levels tire clecreases
amounted to oni;r 2A g per rabbit and- l¡¡ere rever:sed after Day 9" In
the 252 mg/l<g group the v;eigirt decrease was extencled to Day 12 arll
a simiiar result v¿as obtaineci in rhe 3i.5 mg/l<g group bu-t in this
case the weigirt levelied off and did" not increase untí.l Day Ì.S. The
gre¿l"i.est Vreigl-it loss in cire EPILÌ-Ì\4-treaied aninrals was ::ecorded. at
the 400 mg/kg ciose levelrvhen the overali Cecrease of 80 g per rai:bir
extended to Day 15 of gesratíon.

'rhe weight curves for the normal and pair-fe,l ccntrol
groups were similar in sb.ape and showed an uninter::upted v,'eigitt
gain throughoLrt gestatiotl 

"

The most severe rveight changes v¡ere observeci in ihe
PI-iENYToIlrl group where an overall rveight ioss of some 2,Bc g pe.r
animal was t:ecorded during the dosing period.. The bodl' weiãiits
increased only slightly after Day 18 whereas in aiL the other gr.oups
the rates of weight gain during the later stages of gestatiou v,'ere
sirnilar 

"

Food Consum on - (See Table 5 and Fig. 2) - lrc.l.iniirist::aiiori
of 400 mg/ evo CL clear anorectic response in the rabbits
with the meân food inrake falling to about sa% t]nat of rhe conrrol
animals. The consumption had a rryid-e day-to-day variation in both
groups but the value for the test group i:arely approached that of the
controls. During the second half of the dosing period the consumption
in tire test group tended to decrease rapidly but this trend. was reversed
af.ter Day 18 although the control group value was never attainecl,

ïmplantations - (See Tables 2 and 7) - The meail inrplantation
rate per 1r cjr rang etv/een 4.67 iri the 252 mg/ks group and ó"80
in the 2AA mg/L<g group"
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A ineasr:re of pre-impi¿l.niati.on lrJss v,'a.s rnaCe Lr¡i
-i:elating the nur-::lbers of i"rplantat.io¡rs wi'¿ir the numbe.rs of carç:ar:a
lutea a-ccording to i-he formula :

/o pre-irnp la.irtal-ioir loss = (No" corpora lutea - i'lc'. implantations) x ltil
lrlo. corlrora. lutea

The pi:e-í.miriani-alion loss for the controi grollp v/as B "7/o a.nd15.6%
for the pa.ir-fed con[rol group. The r¡alues for the EPILiiv{ treated
gïoups ianged from 7 .1% in the 100 nrg/ltg g1:aup ta 28.2/o in tlie 252

*g/kg g;:t.oùp" Ttre pr:e-impl.antãtiotl loss irr the top dose level group
wãs ib lln7o ancl for the PI-{E}'JYTOIN grou!:15"3/o"

Uterine Deaths - (See Tables 2 &- 7) - A tocal a|142
embryos clieõ-iliîte,r o .--Te e'ths occ urr ing iate i n gest ati on show eC-

iittle inter-group var ation and ranged betiveen 0.00 in the 3i5 ntg/kg
grollir to 0" 50 in the 400 mg/Þ,g, 252 mg/kg ari.d pal.:r-fed controL
groups" The majority of the deaths occurred earl5r in gestaticn and

were tli.us represented as iresorpiion sites" The me ¿r,n cii.striltuti.ou
per mother in the EPII-IM-trea¡ed groups shor,ved a. d"ose-rel¡ited
increase from 0.45 in the 100 mg/kg groltp to 4"70 in the 400 mg/l<g

The cont::oJ. group vah-ie was 1.9I per mother and the Pa.i::-fedgroup.
control value 0.08" Oire point nine zero sites per mother v/ere
recorded in the PHENYTOII.J group" Tire i.ncrease in resorptiott sites,,
in tlre 40A mg/kg EPILIIv4 group was statj.siicaLiy significatic¡¡r iu a',"!," "'
test in comparison with the control group value which vr¡as itself rathet
higher than normal.

Foetuses - (See Tabies 2, 6 &- 7) '- hl .8. Irr this report
mean valued-ñãläTiãen subscripted as Mean l or Mean 2" Mean 1

values include data from all aniilais having corpora lu'tea in the
ovaries whereas Mean 2 values are liuited t-o data fro-r thcse animals
which produced live young" A total of 3i2 foetuses wefe exanlined-
all being alive rvhen removed. from the uterus. None of the /:'A0 wtg,/kg,

level rJU¡its produced- any live young although 10 of the animais had

been pregr-tant. The illean control and pair-fed controi group values
of foetusés per mother were 4.64 ancl 4" 83 respectively a.nci none of
the other group val.ues, except for the top dose lel'el, differed signíficarrtly
from these" The figures rangecl flom 3"25 in the 3i5 illg/kg gfoup
to 6.10 in the 200 mg/kg group" The PHENYTOIN group value was
3.80 foetuses per mother.

lfhe mean foetal vreights cf the $:oup 2 and 4 litters
were significantly redlrced at 24"8 g ancl 26"9 g respectively in
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Studentrs rrt'r tests in conrparisoir r',,i'ch Ì-i:i; colltl'ol gr-'oup val.rie r-r'f

28.5 g" The grcr,rp 3 vaiue (252 ng/kg) rr,'a-s raisccÍ, ilcrwer/e:r, ¿ìt

32"3 g â.s was tire value frr¡: the pai-r:-îeci ccntrol grolrp at,,30"6 g.
A slight but st¿rtisticaliy nor-i-significan'L ciei:rea.se r,ve.s noteC in
the PHIjNYTOIIIT group wirh a tnea.11 r¡alue of 27 "7 g.

Only the 315 rlg/kg gl:cup l.alue of rne an c::own/.rurnp lcngrlio
was significancly reduceCr r.vitli a value of 82"3 mm in conrpa-i:ieun
witlr the control gr:oilp value of, E7.5 mln. Tiie r.ralues for the ctiìer
groups ra.nged fi:crn Bó"4 :nm in the ZAC ng/Y:g group to 89.4. nlm
in tlre 25?-, rng/kfl group.

l-here rvas little va-riation in tlie sc;'l i:e.tios of the foeiue,es
except foi: the PI-IEI.JY'IOIN grorip" The i'ai.i.,,e cf i :2.I-l in this
group \r,'As rather higirer than fc¡r the otl].ej: gr:cups wiiere the i'alues
ranged fr:on-r 1 : 0" 86 in the 315 mg/kg gi:aup to I : l" 35 in the 2A0
ng/l<g gr:oup"

:

l

ì

i

Abnormalities have been classified as eithei: lna:jor or
minor defects wirh the latter ïestri.cted to the presence of supei'-
nurxar)¡ ribs. Minor ciefects are discounted unless presen'c in
greatly increased numbers. Increases in lrinor defects, 35.û0%
and26.23% respectively, rvere reccrded irr the 2l:2 ng/kg an.i 20C
mg/kg groups colrpared with tlle control group v¿rluc of 15 "69qo"
The t'alues for the other groups ranged fr:oi-n lI"54q'o in the 3J.5 rr,g/ltg
group to 2A.6qTo in the pair-fed controi group. Mnjor: dei.ects v/er."e
observed in all of the test groups. A strong teratogenic response
was provoked in the 315 mg/kg group u'ith a leveL oi 3A"'/7Vo
deformities (B foetuses from a total of 26). These clefects consisted
of 3 sibs rvith uni.lateral, kidnel. agenesis, 3 foe[uses u'ith vei]tebrã].
fusions in the lumbar region of the spin.e, one of wÍiich had an extra
[ransverse process betr¡.¿een iumbar vertebrae 3 and 4, one foetus
rvith a pair of ribs fusecl together and one foetus with the inteL:meciiatc
lung lobe absent and the sternebrae fused obiiqr-reiy. The abncrnra-lities
observed in the other EPILIh4 groups \ /ere of unrelat.ed types frerluentlr¡
seen in the control animals. Crre foetus frcm the 252, mg/kg groul: ha-ct-

a doubie gail biadcier girring a group'¿otal of 5. AWo" One 200 rr:g/kg
group foetus had a foreiirnb muscle flexuL:e gi'ring a group tctal of.I.64vo
anC a si.iigle foetus in the 100 mg/kg gr:olìir, representing l."72.cic of the
group totai, had a ciouble gaÌ.l. 1;ìaclder. Three defec¡s v/er:e observed
in the Llortnâ1 control group g.irri.iig a ieyei of 5"BBV,. These consisted
of single foetuses sliowing a ciouble ga.JI Yiiadder, absence of the
intermecliate lung lobe ancl a liyiioplast-ic spLeen respectir¡ely. T'wo
abnorma,l foetuses in the pair:-feci ccatrol gr:oulJ harl respectively, a
muscle flexure and a dr:uble gali bladder givii.rg a group total of 3.'tr\Vo"
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A clea,r tel:atogenic res:pouse \Ã,8.s obser-v'ed in the
PIIBNYTOII"I- treated ani.m a ls whe::e n " e,B% cf abnorm ali.ti.es vø as
prodr-rced ccnsi.sting of. I foetr-lses shorn'ing r¡a.rious combinations of
cleft palate, ablepharia and muscle fi-exures.

Li.ttering Gi:ou.ps - (See T'ables 3 & 8) - The results from
this sectionlilere õflãäödmîc interest si.nce none of the IIPTL,IM-
treated rabbits produced a.ny iive pups. Ai.rtopsy rerrealed that trO of
the animals had been pregnant and thai thei.r litters \liere totally
resorbing.

The control arrimals ga.r'e a normal series of results
through weaning with a 9A/o pregnancy producii-rg a mean af. 5"6'7
pups per mother after a 3I.,7 day gestation. Af weani.ng 4.0Û pups
per mother had survived. A measlire of pre-r"'eaning loss was made
by relating the numbers of pups born with the numbe::s weaned
according to the formula :

/o Pre-weaning loss = (No. pups born - No. pups rvearied) x 100

No. pups born

The loss in the control group was 29"5/o and the weight gai.n during
weaning 535%" tlhe sex ratios of the surviving pups was 1 : I" t
and no abnormalities were observed.

DiSCUSSION

It is a common cbservation that teratogenic effects
are seen only at dose levels which are cl.ose to those producing
complete uterine death. This was obsen'ed in this study and a clea:r
cut off poini seem to exist belween the 315 mg/kg arñ252 mg/kg dose
levels, the latter producing completeiy ncrmal results except for
an increased p::e-implantation loss" The unusually high incicÍence
of uterine deaths in the contrcl group masks the fact that the level
of uterine deaths v¡as also increased at the 315 mg/kg leveI.

EPILIM treatment was clearly anorectic but the data
from the pair-fed control group demonstrated that this anorexia
could not be responsible fr:r: either the high incidence of uterine
deaths or the teratogenic activity.

l-he respcn,ses inciriced b), the PIIBI.IYTOIrI treatment
\&ere typicai of those of a teratogen.ic colnporltlC with an increases
i.n uterine deat-lr"s, a. decrease in the rveight of i:he su:rviving foetuses
and an Íncrease i.n the inci.elence of ai:normaLities" There rvas a
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teirclency towarcls a selecti\¡e uteïine toxicity a.garirr.si tÌle ma-ie
foetuses'irr-u, since tjre sex raiÍo caij vary o.uite í¡¡ic_eiy r¡¡e cío notattrilll'l.e_any significance to tiris obsr:i:rrai-io', ,llire s5r¡6r,.mã ctabno:rmaliti.es prcdr-rce,c i:y irLIEl.ryToIN rvas cji.fí.e.:rent. Íronr thoseinduced by liPll-ili4 with t.he liaJ.ert€, e¡rss ¿lnC J.Í_mbs l;r:ing the rargetorgans.

CONCLUSiOI']

The teratogenic railge for EpILlj\4 rn¿as not r,vider thtin 2s2 -
4o0 r-ng/kg/c1a5, rvhich va.luès corresponc appro>rimatel.y io 10 - lótir¡es the hunlan rbera.peutic dose (1" S g pei ctay)
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TABLT I

RABBIT: GROUP C(jDIS & D(]SAGiJS US[I)

Gr^ou¡r Tre atmen t Durati on
of Dosage

I'lo. c'f
Pregnanc-ies

I
400 mg/kg
Epì'lìm
( gavage )

Da¡rs 6*.lB j nc, 10

2
315 mg/kg
Epí1ìrrr
(gava.ge )

()

3
252 ng/l<g
Epì 'l i nr

(gavage )

fi
6

4
200 mg/kg
Epi 1ìnr
( gavag e )

l0

5
ì 00 mg/kg
Epi ì 'im

(gavage )

lt il

6
I 0 m'l/kg
lnjater
(gavage )

ll

7
10 rn1/kg
l^Jater 12
(
(
Pai r-Fed )
gavage )

B

150 mglkg
Phenytoi n
( ga vage )

II l0

I
400 mslkg
Epilim
( gavage )

t¡ l0

I 0 ml/kq
hla.ter
( gavage )

o
J

l0 lt
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TABLE 2

RAßBIT: GROUP I4EAN DATA ( cA.tsARIAi{ DtLIVERED GR0UPS)

Parameter

l,,i

E

A
N

Group i
400 mg/kg
EpilÍm

Group 2
31 5 mg/kg
tpi'iim

Group 3
25? mg/l<g
tp'i f inr

Group 4
240 rng/kg
Epi f im

No. Pregnairc'ies

% Pregnanci es I

No. Foetuses

I\'lean No. per l4other I

No. Resorpbions

Mean No. per Mother 1

No. Resorption Sites
Iulean No. per Mother I

Mean I'lo. Uteri ne I
Deaths per Mother

Mean No. Impìantations I
per Mother

Mean No. Corpona I
Lutea per l'lother

% Pre- Impl antati on l
Los s

Litter lllt. (g) 2

Mean Foetal lllt. (g) 2

Mean Crown/Rump 2
Length (mm)

No. Males

No. Females

Rati o Mal es: Femal es

No. Minor Defects

% Minor Defects

No. Major Defects

% l(ajor Defects

rolll
90.9

0. 00

5

0.50

47

4.70

5.20

5.20

5. B0

l0. s

B/r 0

80.0

?6

3.25

.00

5.25

6.13

14.4

129

24.8

82.3

14

12

I :0. 86

3

t1.54
B

30.77

6/10 ,

60.0

20

3. 33

3

0. 5c

5

0. 83
1 atI ..J.)

4.67

6 .50

28.2

129

32.3

89 .4

l0
10

l :.l .00

7

35. 00

I

5. 00

10/12

83. 3

6t

6.10

Z

0,20

5

0.50

0. 70

6 .80

7 .70

11 .7

164

26,9

86.7

26

35
'l :1 .35

i6

26.23

I

1.64

0

I

2

?

00

6

.00
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TABL.I Z (Conl-'d)

Paraiiie 'be r'

l'{

t
A

Group 5

i00 rlct/l(g
Ep'i 1 i nr

Group 6

10 mi 1l<g
[,late'¡

Grcup 7.lC 
ni/l-rq

I'Ja Lev''

( Pai r-Fed )

Gr"'oup I
150 rnq/l(q lìenarl<s
Phen¡t"i.n j ¡1

No Preqnarrci es

% Pregna.ncì es

No " Foei:us es

Mean No. per' l"lother

1

11/1?

91 "7
5B

5 "27

11 i12
91.7

51

^ 
6n"

12112

t0û"0
5B

ri" 83

ia/11

90"9
îÔ
JÕ

3. B0

L'i ttl e Vari a'i:'ion

3,l2 in all
Si gni fi cani
decreese at 1-op

dose I evel .

23 in all.
L'¡t tl e V¿rri ar';i on

119 in a'l'l

Si qni fi cant
jncrease ai.'cop
dose level
S'ignì f icanl:
i nct"ease a. 

j- 'co',r

dose leve'l

I

No. Resorpti ons

Mean No. per [lother

Itlo. Resorptìon Sites

Mean No. per l''iother

I

L

0.lB
Â,

0. 45

I

0" 09

21

t.9t

6

0

I

0

50

4

0. 40

l9

I "90OB

Ìvleari No. Uteri ne
Deaths per Mother

1 0.63 2. 00 0.58 ?..30

Mean ['lo . Imp 1 an't ati ons I
per Mother

l'lean No. Corpora I
Lutea per Mother

% Pre- Impi antati on I
Los s

Litter lrlt. (g) 2

Mean Foetal l,Jt. (g) 2

5.90 6.64 Ã¿l 6.10

6. 36 7 .27 6 ,42 7 .20

7.1 8,7 15.6 i5.3 Increaseci a.t
252ng/l<g I evel

l5l
28.7

145

?8.5

l48

3C. 6

150

27 .7 Decreased: gr0uPS
2, 4. and il

Decreased: qroLlPs

2and4
l4-0 in all
17'¿ in al l

Slight incrr:ase
'in group I

l4ean Crown/Rump
Length (mm)

No. [l'ial es

No. Females

Rat'io Mal es : Femal es

2 B7,B 87.5 BB. B 87.9

2B

30

l :1 .07

24

27

l :.l .13

26

32

1:1 ,23

1?

26

1.C 1'7t.L. t I

lio. Mi nor Defecis

% f"linor Defects

1l

I 8.97

o
Õ

15.69

12

?0.69

6

15.79 Increasecl in croups
3 and 4.

No. Major Defects

% Major Defects

J

5

2

3

9

23.68 Te ra'f ogeni c a'r
315 mg/l<g

I

1.72 8B 45



L1-

TABLT 3

RABBIT: GROUP I"IEAN DATA (LITTER]NG GROUPS

Paranreter
Group 9

400 mg/kg
tpi 1 inr

Group 1 0
l0 ml /kit
llJater

No. Pregnancies

% Pregnanc'ies

Mean Duratìon Pregnancy
(Days )

No. Pups Born

Mean No. per Mother

No. Pups l^leaned

Mean No. per Mother

% Pre-llJean'ing Loss

Mean Pup Wt. Day 7 (g)

Mean Pup lnlt. tnlean'ing (g)

% Wt. Increase

No. Inlal es

No. Females

Ratio Males:Females

No. Deformi ties
% Deform'i ti es

1t/i?
83. 3

I /10
90. 0

31 .7

¡

5l

5.67

36

4. 00

29.5

104

660

535

l5
21

l:1.40

0. 00



TABLE 4

RABBIT: GROUP l,/iEAN BODY WEIGHTS IN kq

Groups i&9
Day 400 mg/kg

tpiiim

Group 2

3.l5 mg/kg
tpilim

Group 3
252 ms/ks
Epi'lim

Group 4
200 mg/kg
tpi 'li m

Group 5

100 mg/kg
Epi i'im

Groups 6&i0
l0 mt/kg
þlater

Group 7

I 0 ml/kg
l¡iater
(Paì r Fed)

Grouo 8
150 ms/ks
Phenyto'in

0

I.)

6

9

tr2

l5
IB

ti
LLI

2B

2.33

2.37

2.41

2.37

2.36
aat¿..JJ

?.34
2"^

2.'38

2.40

2.26

?.28
2ta

2.27

2.25

2.25

?-.?6

2.27

2.29

2.34

2.28

2.28

2.30

2.29

2.27

2.30

2.31

2.33

L. JÓ

2.41

2.56

2.56

2.56

2.54

2.55

2.56

2.56

2.58

2.50

2.63

)aa

2.37
I 2.4

i.Jt
t)o¿-. .J(.,

2 "39

2.41

2.42.

2.44
2 ¿.^

2.35

2.37

?.37
o)ol- . JL)

2.39

2.41

2.42

2.44

2.45
2 ß.7

2.54

L.5+

2.56

2.57

2.57

2.58

2.59

2"59

2.61
2 qð.

2.14

2.16

?.17

2.C3
tvv

L94
1.96

1.97
'l .97

I .98



L4"

Rabbit Group Mean Bodv lVeigirts in kg lie-I
Groups t & 9 4Aûmg/l;g
Epilinr

.. Gi:oirp 2 3|i:mg/kg "Upilim
æ aÂ¿ãi! æ æ:s, Group 3 252mg/ìtg Ê)i:iiiin

Grorrp 4 2}}rdg/kg "L;i:iiirri
e ô e ê c ê + a " * oGrcrup 5 J-ûtmg/L<g"r,pi.iini
6 eL=,e Õ €ñ,6. é c*ã¡ r, Groups 6&r10 lOmirzìtg\4rater:

¿\** z:Group 7 lA rnll<g l¡late::
(pair-fed)

p1a*s cer+ #r: æa *-.r;¡í G:i-'olip I 150 mg/kg
Pltenytoin

I

t
o

, I
o

€
Þ q Be c

a
J æe 

e*gttttø

a +*øeqxsø 
e

6 æúúø4ø 
g

c w.eæ#.iiÆ

*- *\

\
h\

fa' ./-\

ffæ" -æ }{* *$'** *' *'H
\

i
1-. - .-.

1t
:'..- -
l

:
I

DOSING PERI

4 ô
ö 24 2B

Time in cÍays
T2 L6 ¿U



t-\

T/-\Br-E 5

RABBIT; GR0tlP MEAN DAILY F00D C0NSUMPTiOli lq)

Day
Group i
400 mg/kg
Epilim

Group 6

10 m1/kg
l^le.te r

6-7
7-B
B-9
9-1 0

t 0-11

ll-12
12-13

t3-14

l4-15

l5-.l6

16-17

l7-lB
t8-.l9

19-?0

20-21

21-22

aìJI

47

64

3B

4B

67

74

63

53

37

33

33

4B

64

71

66

71

95

99

t0B

104

BI

B3

B9

96

BB

B6

B4

78

B3

105

95



i/^

F-ig" 2

Rabbit Grou1l Mean Food Cc'nsumÐti on in p'

Food
'Consumption
rln g
i10

ç

'

i 100 ,t.

ü\\
\

igo
¡.

"ff Ê\"
/."t \

Å\f\¿\

- 1û ili¿lr-g
Water

€

.î
f

€

€ \
\

\5

e

BO

t'00 rng/kg
trpiJ.im

60

50

30

DOSING PERIOD
2

B iB 2A
Time in days

10 12 14, 22



TABLE 6

RABBiT: NATURE AND ItlCIDEi,lCt 0F ABN0RMALITiES

Abnormai i ty
Group ì
400 mg/kg
Epi f im

Group 2

3.I5 mg/ks
Epilim

Group 3
252 ng/kg
Ep'i1im

Group 4
200 mg/kg
Ep'i1ìm

Group 5

1 00 mg/ks
Epi ì im

Group 6
l0 ml/kg
lrlater

Group 7
l0 mllkg
bJa te r
( Pai r Fed)

Group I
150 mglkg
Phenyto'in

Total No. Foetuses

Nc. Foetuses showing Defects

l{0. Foetuses showing minor defects
on1-v

No. foetúses showing major defects
Minor Defects

26

lt
3

20 6t

17

l6

58

12

ll

5l
il

ôo

troJU

14
'ìô

3B

l5
6

()

7

TJ l I IJ 2 v

Pe rcen tage

13 pair Ribs

l3 ribs one side
t4a.ior Defects

.l1 
.54

.I
I

4

35.00

6

I

26.23

1?

tr

18.97
5

6

I Ã

4

4

69 20.59
B

'J

15,79
5

2

Percentage

Muscle Flexure

Double Gall Bladder

Hypopi asti c Spìeen

Intermediate Lung Lobe Absent

Cleft Paiate

Ablepharia

0blique fusion of sternebrae

30.77 5.00 L64 1.72 Ã oô
OC) J

I

I

45 23.68

5I
ï
I j I

I

I
!1.f

2

-J



TABLE"6 (Cont'd)

Abnorrial i ty
Group I
400 mg/kg
tpì1im

Group 2
3.l5 mg/kg
Epi ì'im

Group 3
252 mg/kg
tpilim

Group 4
2C0 mg/kg
Ep'iììm

Group 5

i 00 mg/kg
Epilim

Group 6
l0 ml/kg
i^Jater

Group 7
l0 ml/kg
l{ate r
(Pa'i r Fed)

Group 8
150 mg/kg
Phenyto'in

Uni I aieral k'i dney Agenes ì s

3nci & 4bh lumbar ver-uebrae fused

5th & 6th I umbar vertebrae fused

lst & 2nd lumbar vertebrae fused

Extra transverse process between
3rd and 4th lumbar vertebrae
6th and 7th ribs fused

3

1

I

1

I

1
I

oc



tL)

TABI-E 7 a)

RABBIT: INDIVIDUAL ANII'TAL DATA ( cAESAiì.IA,t,t DEL IVERED GROUPS )

Group I 4û0 mq/kçJ Epi I i nr

No.
No.
Corpora.
Lutea

No.
Imp 1 an tati ons

o/
/o

Pre- Imp
Los s

No.
l'{al es

No.
Fema I es

Rati o
Mal es :
Ë ema'les

281

282

283

284

J¿5

326

307

308

316

317

319

320

6

6

5

A.1.

7

NOT PREGNANT

6 0.0

5 16"7

4 2A"A

4 0"0

6 14"3

DTD NOT SURVIVE TEST

4 0"0

7 12.5

5 0"0

7 0.0

4 33"3

n

0

0

0

0

0

0

0

0

0

0

0

0

0

0

û

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Ã
-1.

B

5

7

6

Total 58 52 0 0 0

Mean 5.80 5.20 10"3 0.00 t).00 0.00

J S.E.l'1" 0.42 0.39



I

tíì

TABLT 7 a) (Cont'd)

Group 2 315 mglkg tpifim

i\,10.

No.
Corpo ra
Lutea

No.
Impl antati ons

o/
/o

Pre- imp
Loss

No.
Mal es

No,
Femal es

Rati o
Mal es :
Females

199

200

201

202

203

204

211

212

213

214

215

216

D]D NOT SURVTVE TTST

43
NOT PREGNANT

B6
86

NOT PREGNANT

55
DID NOT SURVIVT TEST

77
66
66
53

25.0 0 0

25.A

25.0

Ã

J

1
I

2

I :0. 20

I : 0.67

0.0 0 0

0.0

0.0

0.0

40.0

0

2

J

I

0

4

3

2

1t2,A0

l:.l.00
I :2 .00

Total 49 42 l4 12

Mean 6. l3 5.25 14.4 l : 0.86

J
s E.M 0.52 0.53



21,

TABLI 7 a) (Cont'd)

Group 3 25? mq/kg äpilim

No

No.
Corpora
Lutea

No.
Impl antati ons

o/
lo

Pre* Imp
Los s

No"
Males

No.
Femal es

Ra.ti o
Mal es :

Femal es

205

206

207

208

209

21A

?17

218

219

220

221

222

N0ï

4

NOT

4

7

DID

NOT

DiD

7

9

NOT

o(J

PREGNANT

nJ

P RTGNi\NT

4

5

NOT SURVIVI TEST

P REGNANT

NOT SURVIVT TTST

4

4

PRTGNANT

8

25.0 L I : 0.50

0.0

28.6

U

2

0

a.) l :1 .50

42.9

55 .6

0

2

2

I 1:0.50

0.0 4 3 l:0.75

Total 39 2B l0 l0

Mean 6.50 4.67 28.2 l:.l.00

t
S. E.T{

0. 85 0" 7l

I

I

,



j'i

TABLI 7 a) (Cont:'d )

Group 4 2ûC mq/kq Epilim

No.
No,
Corpora
Lutea

No"
Impl antatí ons

o/
lo

Pre- Inrp
Los s

No"
Mal es

No.
Femal es

Rati o
Mal es :
Fernal es

285

286

287

7.BB

290

293

351

352

353

354

355

356

7

6

I

Ã

6

'7
I

NOT PRTGNANT

ôo

3

7

5

NOT PRIGNANT

ll
B

B

28.6

0"0

12"5

I
?

4

I

3

3

l:1.00
l:l"0Cl
I :0.75

9

3

B

I

ll.1
0.0

.l2"5

44.4

tr

2

tJ

¿

.J

I

J
.)
J

l:0
l:0
l:j
l:l

.60

.50

.00

"50

l1

B

o()

0"0

0.0

0.0

2

2

?

7

Ê.

()

I :3. 50

I :2. 50

I :3.00

Total 77 6B 26 35

Mean 7 "70 6. B0 11.7 l:1"35
+

3.8.N. o'67 0.70



/-ij

TABLII 7 a Cont'd

Gro 5 100 m /k t jlim

I'lo,
No"
Corpora
Lutea

N0"
Imp 1 an tati ons

o/
lo

Pre- Irnp
Los s

No"
l4a I es

Itic 
"

Fe¡tal es

Rat'io
l"iuies:
Fenra I es

33s

334

335

336

1)1
.J.J /

338

38t

382

383

384

385

386

6

rì

7

5

lt
I

6

NOT PRF:GI'IA.¡JT

).)

6

7

ôo

I
7

4

6

16 "7
20. 0

14 "3

2

I

2

2

J

4

i:i.00
l:3.00
i:2"00

?

6

7

I
9

7

4

7

0"0

0.0

0"0

il.1
0.0

0"0

0"0
.l4.3

2

2

a

2

5

4I

2

3

I

3

4

l:0.50
l:1.50
I :1 ,33

l:0.50
l:0.80
l:0.75
l:1.00
l:.|"00

4

J

2

?

Total 70 65 28 30

It{ean 6 " 36 5"91 7.1 i:1,07
+

S t.M 0.56 0" 55



TAB LI 7 a) ( Con t' 0J
Gro 6 lC ml l,Jater

No.
Impl antati ons

7

10

I
6

l0
4

B

3

6

B

NOT PREGNANT

7s

6 "64

0.75

k

No.
No"
Cor¡rora
Lutea

/o

Pne- Imp
Los s

f'lo"
MaJes

No.
Fema I es

Rati o
Ii'la J es ;
Fe¡la I es294

29s

296

?97

298

299

369

370

371

372

373

374

J

7

ll
l0
6

10

7

I
J

6

B

0.0

0.0
ol

2A"0

0.0

0"0

42.9

ll.l
0.0

0"0

0"0

8.7

l
4

4

4

J

0

2

4

a.)

2

U

2

9
J

4.

3

J

I

7-

4

0

2

0

24 27

J:0"50

l:1.33
1:1"00

1:1"33

l:1.00

J;1,00

l:i"00

l:1"00

i :1 .13

Totaj B0

Mean 7.Zl

J
S . E. I't. 0. Bl

i

I

I



¿J.

TABLE 7 a) (Co¡rt'C

Grou¡r 7 l0 nil/kq [,Jater lPai r Fed

No.
No"
Corpor.a
Lutea

No"
Imp'l a.n "tat i ons

o/
/o

Pre- Irnp
Los s

l''lo 
"

Fema I es

Rati o
It'la I es :

Fema I es

I :2. 00

l;3.00
I :.l.50
l:1.00
l:1.50

1 :2 "0A
ì:0"75

l :1"23

l,lo 
"

Mal es

)c1¿Lt

328

329

330

331

a1c
JJ¿.

345

346

347

348

349

350

6

4

6

7

Ã

t
.J

7

il
t1

5

5

7

6

4

Ã

6

5

?

J

l0
9

4

4

6

U"U

0"0

16.7

14"3

0"0

0:0

57 "1
0't

18"2

20"0

20.0

14 "s

4

J

3

3

J

J

?

{

5

0

0

.J

;
2

J

¿,

0

I

4

U

4

4

3 l:1"00
Total 7l 65

Mean 6.42 S"4Z

1-

S. f .f'f . 0.71 0. B7

LO 32

I5.6



j{,

IABLI 7 a) íContoci

Gro B 150 Lt\ Phe toi n

No.
No"
Corpora
Lutea

I'io 
"

Impl antati ons

oi
/o

Pre- Imp
Los s

I\0,
l¡la I es

No"
Femal es

Ra'Li o
Mal es :
Fenia I es

357

358

359

360

361

362

375

376

377

378

379

380

ô
Õ

DID NOT SURVIVE TEST

7 1z"E

5 16"7

2 50.0

9 lo"o
NOT PREGNANT

5 0"0

l0 9.1
B l1.l
5 o.o
6 zs.a
4 33.3

n

2

0

J

0

2

2

4

6 l:1.00
4

l0 l:1"33

5

1t

9

5

B

6

0

1

?

I

0

2

0

B

4

4

0

2

l:8"00
I:I"JJ
l:4.00

l:'|.00
Total 72 6t 12 26

Mean 7 "20 6. I 0 15. 3 1 :2.17
t
S. E. I'l

0.7 4 0.77

i,i
l'lr



I

t

1

I

l

.l

.,\ -7

TAB|.E 7 b)

Gr^ou pl 400 nlcr/l(q Ipi I im

No. I'lo.
Foetus es

No.
Resorptions

No.
Resorpt'ion
Si tes

l,lo.
De'l'ormi Li es

Li tte¡"
tlJt,
(g)

l,Tean

Foeta.l l{t"
(g)

Mean
Crown/Run:p
Lengih (mm)

281

282

?83

284

325

326

307

308

316

317

319

320

U

0

0

0

0

NO PR.EGNANT

06
05
04
04
06

DID I..{OT SURVIVT TIST

A+
2S
05
3q
04

0

0

0

0

0

0

0

0

0

0

0

0

0

0

U

Total 0 5 47 0

Neãn l 0"00 0" 50 4.70 0.00

t
S

0.00 0.34 0.26
E.M



cìô
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ïAriLE 7b Cont'd

Group 2 31 5 mq/l<q Ipi"lim

No.
I'lo.
Foetus es

No"
Resorpti ons

No.
Resorp'Li cn
Si tes

No"
Defornli ti es

Li tter
L'Jt.
(g)

f"lea.n

Fcetal lilt.
(s)

l'{eal,.

Crown/RLrin¡r
Leng-ih (rnnr)

199

zAA

201

202

?03

204

211

212

213

214

215

DID

0

NOT

6

5

NOT

il

DID

0

6

6

NOT SURVIVT TEST

0

PREGNANT

0

0

PRTGNANT

0

NOT SURVTVE TEST

0

0

0

-l

0

I

1 f+j)
3 3k)

159

ll0
26.5

22.A

86. 7

78.2

5

7

0

0

2 a)b)

3 b+ l)m
b+n+p

2 b)
o+p )

)
)

113

167

IB.B

27.8

74.2

85. 0

?16 3 0 0 9s 31 .7 90.7

Total 26 0 l6 ll

Itlean
I 3.25 0.00 2.00 I .38
2 129 24.8 82. 3

J
s. r.M. I .01 0"00 0.96 0.46 14.30

i
I
I

I

I

:'l

i
I

¡
ì

:

I

l

:
j

l

::

i
i



29.

TABLI 7 b) (Ccnt'ci )

Grou 3 252 k E ilim

No. No.
Foet us es

No.
Resorptions

No.
Res orpti cn
Si tes

hln

Deforrni'i;i es

Li tter
lllt.
(g)

l'.'iean

Foeiai tiit.
(g)

Mean
C ror,uri/ lì urri¡:
Length (n,iri)

2A5

206

207

208

209

210

217

218

219

?20

221

222

NOT PREGNANT

J-

NOT PREGI.¡ANT

0O
50

DID NOT SURVIVE TEST

NOT PREGI'IANT

DID NOT SURVTVE TEST

21
3l

NOT PRTGNANT

71

I 0l 33.7 A9 ')

+

U 1 a) 129 25.8 85. 0

I

0

ia)
2 b)d)

53

103

26.5

34.3

84.5

90.7

0 4 4a) 259 37.0 92.1
Total 20 J 5 B

lvlean
I 3.33 0.50 0. 83 I .33
2 129 32.3 89.4

f
S E. M.

0.99 0.22 0.65 0.6.l 34.7

l



íJ0"

3.älE J_t: ) (Cont'd

Group 4 200 mq/l<q Epi I i m

No. No.
Foetus es

No.
Reso,*pti ons

l"lo "
Res orpi:i on
Si tes

Nc.
Defci'lii ti es

Li tter
i,Jt 

"
(g)

l4ean
Foetal ldi:,
(g)

Mea.n

C ror,vn/ R urrrp

Length (mm)

285

286

287

288

290

293

351

352

353

354

355

356

2

6

7

0

U

0

OT

aJ

0

U

1 b+c) 44

171

207

22.0

28"5

29 "6

79.t
91.0

89. B2 a)b)
Àt PREGNANT

B

t
.J

6

tr

L'

0

U

0

OT

2

0

0

0

0

I

0

3 2a)b)
211

BI

165

147

26 "4
27 .0
t-t Ê.

29 "4

86.5

90.0

ÕÕ. J

89"B3 2a)b)
N PREGNANT

9

7

O

0 I a)

5 5a)

2 a)b)

l89

205

220

21"A

29.3

27.5

77 .2

9t .l
85. 3

0

Total 6l 2 5 17

Mean
I 6.10
2

0.20 0.50 1"70
164 26.9 86,7

+

s t M.
0.21 0.20 0.31 0. 52 I8.6



<tL¡L ô

TABLE 7 b Cont'd

Gro 5 100 i( I i línr

No.
No,
Foet uses

No.
Res orptí ons

|,lo 
"

Res o rp Li on
Si tes

I'lo 
"

Deforn¡i ti es

Li tter
Ll'l

(s)

l"iean
Foetal t{t.
(g)

Mean
Crori;nrrRunp
Length (mmi

333

334

335

336

337

338

3Bl

382

383

384

385

386

II

4

6

I

0

0

NOT PREGNANT

n

I

0

U

0

0

U

0

0

U

0

122

128

171

30.5

32. 0

28.5

91"0

91 .t)

BB.IJ
a
L a)b)

?

tt

7

J

I
7

4

6

0

0

0

5

U

n

0

0

I d) 100

148

l86

106

211

2A6

120

164

a1 aJJô J

29 "6
26 "6
35. 3

23.4

29.4

30.0
t-| 2

o? 2

90"0

89"1

94 "7
85"7

77 "i
90.5

87 .7

I b)

5 3a.)2b )

1 b)

I a)

I b)

Total 58 2 5 12

Mean
I
?

5.27 0.lB 0"45 I .09
I5t 28.7 87. B

J
M. 0.57 0.12S.E 0" 45 0.44 ll"B



!¡.¿'. c

TABLE 7 b, I Con t'd)
Grotip 6 l0 m] /kq l,iater

No. No"
Foetns es

No"
Resorprli ons

No"
Res or¡l tÌ on
Si te.s

No.
Det'orrni ti es

Li tter
l^J L,
( i¡)

lilea.n
Foe'ba l [,jt"
(g)

Meair
Crcirn¡,Ruritp
Leirgth (mrii)

294.

295

296

297

?.98

299

369

370

371

372

373

374

J

7

ôo

7

6

1

4
ô
Õ

3

4

U

0g
09
A2
19
Cg
09
0g
09
0g
02
0B

NOT PRTGNANT

2 2a)

s 2b)e)

2 d)f)
I b)

-

l0B

l9B

167

177

165

27
'taa
IJJ

245

9i
140

36"0

28.3

20 "9
tEa

27.s

27.0

33.3

30. 6

30.3

35.0

96 "7
BB" 4

7B"B
O'l 2ot"/

BB" 5

85. 0

9û.5

91.3

90.3

93"3

2 2a)

1 b)

Total 5l I 21 H

Mean 1 4"64
2

0.09 '1.91
I .00

145. 2S.5 87 "5J
¿

S. E.M. 0. 83 0.09 I .01 0.33 .l9. 
B



ùJ.

TABLI 7 b Ccln t¡ rl \

Group 7 l0 i¡l /kq l^la ter (Pai r Fed )

No. No.
Foe tus es

No,
Resorp'bions

No,
Resorpii orr
Si tes

I'lo.
Defornii ii es

LÍ'cter
tdt.
(s)

Ivlean
Foetal hrt.
(g)

lt'lean

Croivn/RLrnp
Len q'bh (n;,ir )

327

328

3?9

330

331

332

345

346

347

348

349

350

6

4

5

6

5

)
rJ

I
J

7

5

4

4

6

û

U

0

0

n

U

0

2

4

0

0

0

0

0

0

0

0

0

0

I

0

0

0

0

2 a)b) 17A

llB
140

lBj
142

94

96

206

164
'l40

ll4
209

28.3
20 t:

28.0

30"2

28.4

3t .3

87.7

88. 0

ooô(J(JOL

89"/
BB"5

9A "7
gl"0

BB" 4

BB.4

90.3

86. 3

89. 7

3 2a)c)

I a)

I b)

2 a)b)

2 b)d)

s2

29

32

n

4

a

0

5

35"

28.
3 3a) 34. B

l'otal 58 6 14

Mean
1 4.83
2

0.50 0.08 1.17
I 48 30.6 BB. Bf

S. E. M.
0.37 0.36 0. 0B 0.34 ll.3
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TABLË 7 b) (Conh'd

Grouìr B
'l50 mq/ko; Phenytoin

No
No"
Foe tus es

l{o.
Res orpt'ions

No"
Resorpti on
Si tes

No"
Deformi'bi es

Li tter
l,Jt.
(g)

Mean
Foetal l{t"
(g)

Mean
C roi,ln / Ri:niit
Length (nnr)

357

358

359

360

36.|

0

4.

2

7

DID NOT SUIìVIVT TTST

07
l0
00
2O

NIJT PREGNAI.¡I'

05
10
01
û0
06
00

2 a)g) ll4
54

164

?.8.5

27 "t
?3.4

87.5

86"5

84" l5 a)b
a+g

)
)

nt
g+h )

362

?7Ã

376

377

378

379

380

0

9

7

5

0

4

5 b)3c)c+s)

2 2a)

27.1

214

152

?.4.6

30.0

s0. 4

84"6

91"4

89. B

lc) I 38 34.5 94.0

Total 38 4 19 l5

Mean
I 3.80 0.40 1.90 1"50
2 150 27 .7 87.9

i
S. E.M

I . 03 0.22 0.91 0.64 21.6



i)çì.

KEY T0 ABNCRI'IALITIES

a)

b)

c)

d)

e)

f)
s)
h)

j)
k)

r)
m)

n)

o)

13 pa'ir ribs
13 ribs one side

Muscie flexure
Double Gall bladder

Hypopl as ii c Spì een

Intermedja'Le Lung Lobe Absent

Cl eft Pa.l ate

Ablephari a

0biique fusion o't sternebrae

Uni I atera'ì ki dney agenes i s

3rd and Ath lumbar vertebre.e fused

6th and 7th ribs fused

Sth and 6th lumbar vertebrae fused

txtra transverse process betv¡een
3rd and 4th lumbar vertebrae
lst and Znd lumbar vertebrae fused

l"li nor

Mi nor

tr,iajor

l{aJ o r
I4a jor
l'4aj or
It{ajor

l"ia jor
Maj or
I'iaj or
Fiajor

Maj or

Majcr

f'{ajor

defect
cìefect

de'f,ect

de fecl:

de fect
defect

defect
de'te ct
defect

defect
defect

defect

defect

defect

I

.t

i

1

¡

'I

p) Flaj or defect



ù0.

ïABLE B a

iì/riJBIT: INDIVIDUAL Ai'¡ Ti"ÍAL DATA (LTTTER]NG GRO UPS )
Group I 4A 0 mclll< Epi I im

No"
No"
Pups
Born

No. %

.lrpr Pre-[oJeaní ng
l{earied Los s

No"
Mal es

hln

Fema'ies

Rati o
It{a I es :

Femal es

No.
De fo rmi ti es

j

'-:

309

3i0
311

312

313

314

339

340

341

342

343

s44

NOT PRIGNANT

NO PUPS BORN

It

lt

ll

It

il

t¡

ll

ll

It

ft

t¡

t¡

lt

il

il

NOT PREGNAFIT

NO PUPS BORN

lt

It

r¡

It

il

il

il

il

il



-IABLE I a) (Cont'd

Gro 10 l0 ml l( l,Ja te r

No.
No"
Pups
Bo rn

No.
Pups
l.^leaneC

ol
/o

Pre*1,''leanï ng
Los s

I'io.
l4a I es

No.
Femai es

Rati o
MaJes:
Fema.'les

No.
Deformi ti es

300

301

342

303

304

306

363

364

365

366

367

368

7 5 2.8.6

9 6 33"3
6 5 16.7

NOT PREGNANT

4 4 0.0
5 ¡ loo.o

DÏD NOT SURVIVE TEST

7 6 14.3
3 3 0.0

NOT PRIGNANT

4 3 25.0
6 4 33.3

2

a.)

I

)
.J

a
..)

4

l:l
l:l
1:4

"50
.00

00

4

2

I

4

2

1 2

2

00

00

00

l

2

3

2 I I

Total 5l 36 15 21

Mean 5.67 4.00 Zg.s l:1.40 0.00
+

s. t.M. 0.62 A.62



38.

TA,BLI] B b

Grou 9 400 Li\ I i I i¡l

No"
l"lean Pup
t,Jr"
Day i (g)

l'4ean Pup
t'rt,
I'Jeanjng {g)

/o
r,{¡t. Iltcreaso

Duration of
P reg n an c¡r
(Da¡rg ¡

309

310

3ll
312

313

314

339

340

341

342

343

344

NOT PR[GI,JAN T

NO PUFS ßORN

¡¡

lt

¡t

rl

il

ft

t¡

t¡

ft

¡t

tl

lt

It

t¡

NOT PRIGNANT

NO PUPS BORN

¡¡

l¡

lr

l¡

il

il

t¡

l¡

¡t



39"

iÄiir_E B b ( Con t'd)
Group j 0 l0 r¡l /ks l"laten

Nc
iulea.n Pup
l,jt
Day 7 (g)

l4ea.n Pup
L,Jt.

o/

l,{t. lncrease
Durat'ic¡n of
P re-c,n an cy
(Da.vs )

hleaning (g)

300

301

302

303

304

306

363

364

365

366

367

368

v/
lc6

128

NCT PREGNANT

94

6s4

711

786

554

571

514

3l

30

33

Ãoo
537 31

32
DID NOT SURVIVË TIST
lll 641'll8 

712

NO-I PIìTGNANT

96 603

BS ss7

477

503

2,)

33

528

602
31

22

lnlean 104 660 535 ?l 7
a

s. t.t4. 4.s 24"33



1

APPEI\DI X I

CUMTJ L/\TI V[ COI,ITR(jL n11 TA ON DU]CH BiriTËD R,q¡38j.-¡'S

CÛRRICT TO J U t-Y lsi:. 1çt'/1

Pa ranle te r
Control Anir¡als

0n ly
Âninials From
I nac Li r¡e Dr^ugs Total

Pre ancy Rate

Pe rcen t age
Aninrals Involved
Ran ge

Corpora Lu br-:a

75.6
301 1s9B

57 .1 * 100.0

71 .7
B2A/1143

60.0 - I 00.0

t^-t/ I

1121/154.1
57.1 - 10c.0

l'{ean llos. per luiother
Totai Nos. involved
Ran ge
Indjvidua.l Animal Range

8.36 9,02
7396

5.91 - I .78
I - l5

B" 84
99]2

5.91 - 10.û0
l-19

6 36
I

2516
-t
-l

0. 00
I

Im I an'Lati ons

Mean No. per lulother
Total Nos" Involved
Ran ge
Indj.vjdual Animal Range

6 .94
2AB9

3.00 - 9.00
1-12

7.02 7.A0
7846

3.00 - 9.00
1"1?

t.
5757

62 - B.7C
l-12

Pre - Implanta ti on Loss

% Loss
Ran ge

17.00
ll.3 - 38.l

22.2
9.1 - 34.0

20.8
9.1 - 38"t

Foe tus es

Mean No. per l,{other
Total Nos. Involved
Ran ge
Indi vi dual An j r,lal Range

Resorpti ons

6. l8
I 860

3.00 - 9.00
0 - t3

6. 00
4918

2.63 - 7.85
0-12

6. 05
6778

2.63 - 9.00
0 - t3

l'{ean.No. per Mother
Total Nos. Invol ved
Ran ge 0 00

0

0.24
73

- 1.00
-B

0.34
278

0.00 - t.l0
0-B

0.31
351

0.00 - t.l0
0-BIndividual Animal Range



ii"

Paranlete'¡^
Ccnirol Anirnals

0nly
;\ni mal s From
Inacti r.¡e Drugs lcta l

Resorpt'ion S j tes
Mean l,lo" per Mother
Total lJos. Invol ved
Range
ïndi v"idual Animal Rairge

Uteri ne Deaths

4.52
156

0.00 - 2.00
0 * tû

0

0. 6B
561

0c - 2.86
0*9

0. 54
717

0"0û - 2.86
0 * l0

Mean ltlo. per l'îother
Total I'ics . in vo I ved
Range
Individual Aninlal Range

0 76 I .02
839

0.40 - 3.29
0-9

û.95
I 068

0.lc - 3"29
0 - l0

0 l0
0

229* 2.12
- l0

Foetal l.Jei hts
[r,lean [nJe'i gh t (g)
Total llos. Invol ved
Ran ge
Indi v'idual Ani mal Range

29.92
t860

15.9 - 41.0
12"47

3C. l2
391B

14.3 - 40.0
ll - 45

30.04
6778

14.3 - 41.0
ll - 47

lt{ean Croln R Len th
l"lean Len gih (nrm

Total I'Jos. Invo
Range

)
I ved

87.4
I 86û

71 .9 - 96.0

87.6
491 B

i1 .4 - I
69-l

87 ,6

Indi vj dual Ani ¡nal Range

Sex Rati o

7.3
6

71 .4
6B

1'7 ôr to
- tJ-I ')J!.¿

- 10668 - 105 06

Total No. Iolal es
Total t{0" Females
Rati o [4al es': Fema I es
Ran ge

452
553

l: t .22
1 :0.76 - 1 :2 .lE

716
931

l :1 .30
l:0.89 - 1:2.75

l l6B
1484

1:l .27
l:0.76 - 1:2.75

Ma.ior Defects

lvlean Per.centage
Total Nos. Involved
Ran ge

Minor Defects

2.42
45

0.00 - 9.43

3. 5B
176

0.00 - B. 69

3.26
?21

0.0c - 9.43

Mean Percentage
Total Nos. Involved
Range

12. 3l
229

0.00 - 36.38

I I .16
549

0.00 - 34.7A

11.48
778

0.00 - 36.38



i-ii 
"

Abnontraf it¡r

Collt¡^ril ¡1n'imals
0n i¡r

No. %

l¡'nii¡a.ls i:l^otn
I nar:ii ve Dri;gs

llo. %

Tclta l
No o/

l4a.ion Defects
Aceph a l.y
Anenceph;rly
Exenceph a iy
lJ.yciroceph al v
Anoph tirä I ni iä.
Ablephar.Ìa
Clefb Pal ate
txteriral Nares Absent
f4us cl e FJ exLre
0l'i godacty l.y
Adactyljon -Ëoot

One Rib Absent
6 Pair Ribs Onlv
KID f-usl0n
Henli centri c Veri:ebrae
Lumbar Ver.Lebrae Absent
Caudal Vertebrae Absent
4 ïhoraci c Vertebr^ae Onìy
Unossi fi ed Sternum
9b]ique Fusjon of Sternebrae
Sp1 it Sternum

?

l

l

l;
4
I
4

'l
¡

I

0. 16 a
I

I
7

4
1,

J

IL,}

2
\?
1?.

l5
l
L

4
I
I
I
5

4

14
4
'l

4
I
3
1

37
.)

:
0. 14
0. 08
0. 04
0. 06
0.20
0,04
I .06

4
?.

(J

4
2
J
0
2

0.06
0. 03
4.12
0.06
0. 03
0. 04
0. l5
0. C¡3

I .00
0.?4

a.28

I

0"
n

B6
22 4.24

0.31

olo,l
0. 0B

6B
16

I
l9

1

e

Ã

I
1

1

14
4
3

l8
4
I
6
I
4
l
3

42
5.)

0.22

0. û4
0.a7

9

').)

4

0" 4B 0.
o:

0 0
0
0
0
0

'o-,
.Ll

.06

.04
0.
o:

OB

Umbilical tJernia.
One l(jdney Absent
Fused t('idneys
Hydroneph ros i s
Gonads Absent
Imperforate Anus
Bl adcler Absent
External Heart
Double Gall Blaclder
Gall Bladder Absent
Inter¡nedi ate Lung Lobe

Abs en t
Minor Defects

l6
22 0.28

0.08
27

;

I

;
:

6

Ub

0.1l 0 OB oloa

0. 06 0

0
0
0

06

04
62
a4

0.t6
4.27 0.75

0. 06

0.32 4. 0.08 l0 0.15

13 Pair Ribs
l3 Ribs One Side

127
102

6. 83
5. 45

228
s21

4.74
6.66

355
423

5 "24
6.24



l\¡

CUMULATI Vi DATA ON LÏTTEIì.]¡IG DU TCI'i BiìL ].L.iJ R/"iBBITS

CORRICT TO J l¡¡ v
VLI lst 197ì

Pa rarnetel r Contr'ol AnirnaJs
0n I¡,

Aninials Fronr
.lnaci:i ve Di"irgs To'ba l

Pregnan c.Y Rate

% Pregnancì es

No. of Rabbits Involved
Range

61.1%

116/1e0

53.3 - 69.2

â, oo/vL , O/o

86 /1s7
53;3 - 66.7

61.8%

2A2/327

53,3 ^ 69.2
Duration of p regn an cJ/

l'{ean Durati on (Days )
Range

Indivjdual Anjrnal Range

Bi rth Rate

ô1 1JI.J

30.7 - 31.9

28-34

31 .?

sit"2 - 3l.B
28-3s

?l 2
vl.L

34.? - 31.9

?_8 - 34

l'lean No. pen Mother
Total Numbers Involved
Ran ge

Indi vi dual An j ma j Range

5.74

666

5.ls - 7.00

I - l0

5. B0

499

4"50 - 6.75

3-9

5.77

I 165

4.50 ^ 7.00

I - l0
loJean i n Rate

Mean No. per Mother
Total Numbers Involved
Ran ge

indi vi dual An.imal Range

4.0s

467

3. 1l - 5.22

0-9

2.83

243

2.67 - 4.80
0-B

3.51

71A

2.67 - 5.22

a-9
Pre - lnlean i nq Loss

% Loss

Range
29.8

19.5 - 40.4
0.0 - 100.0

51.2

22"6 - 70.0

0.0 - 100.0

39.2

19.5 - 70.0

0.0 * 100.0
Individual Animal Range



\¡

Pa.rameters
Con'L ro I An i rna'! s

0n1y,
/:uii rne.l s F ronr
Iilact'ive Drugs Tota'l

P up f'le i gh ts
t'{ea.n Pup I,Jt" Day 7 (g)

Ran ge

Mean Pup IrJt" I'Jean j ng (g)

Range

% Wt, ïncrease

Ran ge

Sex Ra'Li os

ll9
76 - 142

766

443 - 844

544

494 - 74.7

105

70 -" i27
793

:J6B - 921

655

374-fi\

ll4
70 - 127

777

358 - 921

5B?

374 - 915

Mean Rati o

Total No. lt{al es

Total llo. Femal es

Range

Del"ormi ti es

I :1 .'l4
218

249

l:0.59-1:1.92

l:l
I

I

5 l:1.15
â11JJI

379

1:1..l5

1

30

I :0" 85*l : I .50

Mean Percenta.ge

Total Numbers involved
Range

0.86%

4

0. 00 - 3.57%

^ 
Õaa/V. OL io

2

0.00 - 3.21%

t.B5%

6

0.00 - s"57%





4û"

ïFri'RoüLlc'itüÌ,1

Tire. seconcl 1:a:r:,r.+f tlir: s,cüC5r roøas ¡:e:r,fcr.¡ne,J USri¡19¡Sp"r:agLre åiawley äe:ri,¡er.i :ra.tfi" 
- --"'r "-'* t ---o

1\4.A1-llF,iirij-,s & À/i-,_IT,iìCìÐs

Test J:,tJa..t.erj.a! - TIie samçrre of jrpII_Ih4 1,,,ä.s f¡ori.rthe same rr¿;i,jFãs tiî¡r'rfr'säc. for ehe ,;ubTri:, nt',dy

*1ry"1": Ninety six Sprague üa.r,,,Ie)¡ derivecl ::.acsof rhe cr) ,srråiîn roieiê useci. i:t ey in'"rJo¡t*iì-,*a f::oin riro

fpgli::g ." The ra-is wer:e iroused in g::c.r_rns cf 4 ir:grirl-floor ca$eiö ãiL-"în tire seme roolr under arrificiai lighri'¡;s'ith a i2-hour photo¡_:eriod ancl u,i'ilr the 
"rnlriå, teÍrlleÍ:aturetirermostatí"ca.ll5r maintaiired a.t ZZ,'C t f 
tð" "'Ã, 

,n* eirci of tiredosing period the anrmals in the Li'rteringJtoups v/erre t.¡ ¿r.n;;fe':rec1to iirdividr-ra.l solid floo:r cages e-r:.ci sr-rppLi.li *;u- nescing nla-reria.J..

nl:t- - ThroLrglioui .ihe síud,.., all excei.,t cr)1e groupof rats \\¡rii:e älïcnved" free ãccess to \,-r'atLãi1 a.ncl cc¡ å. c.ûilrnlercialpellet cliet No" 4IB (Dixon & sons, ware, Herrs.). ,fhe foc,lconsumpiio' rvas recorded for the top cÍóse Level'g::o"p *iJäcoirtrol grcllp of rats y-ere pair-fed tb matcìr this consul:.ìpiicln"These animars r,vere aiioweä free access to r¡?Íì.iÊr thrcug;hcut crreStudlr 
"

 - Mating provell males was cârríed ourat tlre " Trre day àn rvirich speïrrwas observed in a vaginal smear was raiisn as DaSr ãf ä"ri*io,..Tire rars were adr¡itréd ro the   riy nãi; ¡of gestation"

C$-:p:gege - Dara provided by rhe ctientsi.nc1icatedthatffitogeirici.n'at"i.rrt1redosera11ge
!9p - 600 mglkg. Dose tevets of"600 

^:,g/og, 
äOO mgTrg and150 mg/kg were therefore chose' rol: ir.ã'riiåy"""" 

rrról Nö 'r'IrLr

PiJENy"ï'oIN was used as a comparatirre control ata dose level of 100 mg/kg,

The c1i'ical dose of EpILIM i.s expecrecl, to be abour



,1i. i

25 rng/kg a.nci rÏri'i o-r' pl*Iriirlfr,iiilj is r;¡:;_;.roxir-na-tely 5 mg/itg"T'he dcse teveis of EpILIi.,4 used iri_ririä ,;;;;;:;;-i-"efai:e represerÌ¡mui.ti¡:ies at 24, rz and" 6 tirires che cJ.i*.ir:år d.,o*. a*d ch.ePFIEj{YT{-iIj'r äosage is api:::cxirnater5r ra *:irc* crre ciirji.car. ,-J-ose,:.

Treac,ilreri.t * The råts v/ef-e d.ivid.ed inÌ.û ti:eâîlr-,entgroups of .12 an:i-näîs'per gj:ûup" The EpiLI*À scrurrons anclPi-Ii1Ì.{}aTOi i.l s u s -Fre ns ion'uvere prepai.ei-f. fr eshiy e ach cla:y andformul¿Lteei. 'co give a constä.rir. ¿ose voLu-*:e 
"i i'o mi/ltg" i.heconl.::oL anirnaxs ::eceir¡ed. distilied. wa.Ler oniv"'-Tire rats \Ã/eiedosed b5r gavage clai.r.y beív¿een Day 6 ,,.,..j Dií, rs of gesrar-ioil"

cf the ¿¡irltnal
everlr 3 da3's

InCerirredi ate Li>t am i natioi:
S Vr¡â-S ll
th:: u.ughr:ut ges tati oir 

"

* The generai coirdlcion
cd5r r¡isitilts .were recar"ded

The food- consjllmptior: per: c*ge wâ.s r:ecordeu daiivfor tire 60û mg/kg gr:CILrp I animals ano riràîonroi gr.up s aLir#aiswere :fed- rhese qua''ciries of fcod oi:i rhe .o"r"Àlond;üïr; il'^gestacicir" The food cc¡irsumptio' per cã.ge rvas ar.so iè*oí¿ã,1 to,the control group 4.

o¡re rrour after trre fi.'ar ac,imi.nistïä.Íior-l of the testmateriaLs seiected animals v/ere bJ.ed b5, ._"r¿i"" pu:tcture urìderether ana-esthesia. Trryo milliii.tres of l¡lclod were withdra.wn í.nrolithuim hepari' tubes and tl:re separared frozen plasma was serìtto the clienrs for blood level detèrminati.ons.

T"j-1rrglExamination - \^/irh rhe e>rceprion of rheanimals i'th@"ru **.á-i<i11e¿ üy 
"å*t"årdislocacion on Day Zt of -gertärion"

The ovari.es and uteri were removed., examinedand ttre following clata recorded :

1. .Numbers of corpora lutea"

2" Numbers and positioirs of f.etuses, resorptions
and resorption si.tes.

B. Foera1 weights 
"

4. Crown/rurnp lengchs.
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-fi¡e l.oetr_rses \r,/erc) thcl:r liiiJed_ J:.,¡ ¿1n ínT,Tat,a:(clecÍ.ir.jectioir of l.jtrh,iBLJT'hI-, e)iâimineai u-iider. ,rl¿' ,-nâflilÍ.Í.¡ce.Lioir íolexter;Li. anri internal defi=,c'"s,. srlxerj, eu;sceiaiei a.iiä crrecÉLl'c[tsÉres checked fo:: ¿¿jiûíìla.],!.es by ,li-ï.a]¡ e:r¿lllrir:¿,rticir,, Fr:ee_Irancl -rí7zor sect;.oris v/ere irren rulricTä ,i":,,,r¿i, tllr* lr..ru.c. ;:r_:gior:ana e,:i a.nt i neci f oi: oc u I ar a.r:c r¡eirir.- ic r-; I ir,:r cie:fe c rs .

Llq!91ry;_Ç5_o1;ps _ Dupiic:ire top dcsc tevel andconl:]:ol grcups*'rîere sët r-,ir r"ñrf atlci,¡eci .ro iìiir.r. ;:crrnalï.y aniîto reå.r their yollrlg rC¡ r'¡e¿ining" Ttle foL].owlrrg r.rrrruwer:e record.er1 :

.1" Di;ration c,.f gestr.t:ori"

Z. Nurnbers ol pups b*rn and weaneC"

g" pup weighÍs at day 7 anci a.c weaníng.

Ti:e pups were u,earieol a.t Zl da¡rs of a.ge. Afterclrecks o¡.r balance, riearirig a.rß. sight trrr: pups were a.utopsieciand ee>lecl..

iìH LJLTS

General Observations 'i['he rats a.ppeared totclerate the t;r:e eilt \ / arl il0 verse belr.aviou_ra-leffects were noted" One top dose leveJ. rat was culleci aftercontraclí irg iirner ear dise ase and one controi anima.l Cieclundergoi ng carcliac putl aftei:

haemo¡:r hage inco the
cture. Autopsy revealed mass i.ve

not affected by treatm
pericardiuin. The pregnancJ¡ rAteg wel:eent aird ranged from 83.3% ta I00,A/o"

BgJþæ - 
-(See Table 4 and Fig. 1) - N.B . Inthis studv rheEõupEæn values.have been compirecl" from datafrom the surviiing pregnànJuni-nls in borh the caesariandelivered and iime?ing "groupr.

The weight curves for the tesr groups ar.r showeda retarciation in rate of rveight gain, and in the case of the 600mg/kg dose level an a*uar ä""t"ur", during rh;;;i;r;;rräand even afrer Day 15 the rates of r,veight gain were arways ressthan those of the contror groups. The"rveiþrri"urues for thenormp"l and pair-fed.contiol ggor-rps \,vere essentiali;, simiiu, in
Pl"pu- except for a.slight ragin rh'e pair-red gråup berrveen Daïs
ll.:l*l of gestation. a siäi;.ar lag rvas ooããtue¿ in rJrePI{EÌ'{YTOIN treated group. It was nor possible to detect a dosereLai:ionship i' the wJight-changes o..r,rìing i* the tre,e,tmentgrollFr$ during ttre d-osiñg perioã but sr-rch a ielationship bi=,.*oinc
a-pp¿tre¡ìt during the last stâges of gescar.ioir.



,) l)

Foocl Consuin ror (See 'ìlabÏe 5 and f¡i Yr'
?\ T'LrelÏean gt:au'Lj'i cûiisu_m \/ii o:r' î.i1e óü0 r"ng/t<g gj:crlp shol¡/ed ä.r¡e.rkecl CclcïeeL:e ciurir:g the e;ii:l ir s f-agí.lr,i cìf- i::f r-j t;fm e; ll,- .f¿lli ing ro

alä-rosc \t/o of the cont:rol grcup '/irllle" A g'r a.C.ual. inr:::r:ee_$ e in rhe
¡îoocl coi:islÌ11ìp'rion was r1c'red du-ri ng tire rlosing pr:ri.oil nr:ci try Day ì.5'che dec::e¿ì.se \\/a! cniy l,,ibour 3

( 1í/
LtYD 'I'he focd- eìoilsul-ìt pticlì \¡,¡Ês 110t

recc::deii úter Ðay 15 of gest¿ttioil but ca.si-ra,l oliserv*tion s luggesi.eä
tl:lat it incr*ased oirlir sii.girtly e\¡rji-i aftet i.he dcsíng \,ïa-s d_ iscontirr,-:ecj. 

"

Ii:r aniâÍíoi-rs (See 'llabies 2 anð,7) - The mean
implai:rta-tíon r:å.te per lTio sÏÌora'eci a Cicse- relateddecrease ii:the treatrnent glîoups ranging r'r'om 9.30 in rhe ó00 rng/kg groupt
to li" 9A irt rhe 150 ms/k$ grcruir coiriiared ivicl-r LZ "ZZ in tiie control
gi:oup and 11.0û in rhe pair-fed colit:rol grou.ir,

A measure of pre-i*rpl.antarion l,rss was *r*de byre:iating rhe numbers of carþo:ra Iuiea rvith the numJcers of
imlrÌ"a.i:tr;tiorrs according to the formuia :

% pte-im1:lantation loss = (No" corporã lutea _ No" im planta'cions) x iûi)
Nc. corpora lutea.

There \\i as very little inter-group varierricn in tlre pre_
implantarion losses wirh values ranging fiom i.z% in che J00 mgTkggroup to l2_"7/o in the pair-fed concrót [rouir. ]rro close_re]ated
frends could be detected and all of the ì'aluäs \4/ere rvelr lvitrrin
tire norinal ran_ge obtained from previous clata in these laborai:ories(see AppenCix 2)"

Uterine Deaths (SeeTables2&7) A cotal of 133embryos diedïnffirõIlrTõñ dose-related increases in theincidence of resorptions per mother were obsenred in the treatmentgroups with the values ranging from I"7A in the lorv dose lerrelgroup to 0. B0 in rhe mid -dose levei group compared rvÍ.th 0" 00 inthe control group, 0.30 in the pair-fed control group and 0.09 in
the PHBNYIOIN treared group" Much greateî increases in ear: lyuterine deaths were recorded rvith mean values of resorption si.tesper mother ranging from 6.30 in the top dose ievel gíoull to 0.50
in the micl-dose level group compär ed with 0"22 in the control
group.

The overall incidence of uterine deaths per rìtotl-ler
showed significant, though not dose rel,ated,, increases in a.ll of



4,4,

t¡re teric p;:i:o.rps v¡'rtii v',:ir-ufls cf 7* it] .for tl:e óLi{} irg/},: g g.i}u,p,n.3û fo:: r'tt" Ì.,ï.,ï sf)<ç, y;:.:.,c:up ancr B= ó0 i;; ;i:t trü rnglitlî g::,',_ipcGrnp¿¿-recj ivíiii tilc coni-i:c|^aio¡l: \,/ü.iLiíj cj_ û,.ir,¿ r-lrrcÍ tr:r: ii:.:,::.-i.,;:dcoi:rr-or g1'rxrîi value of 0"¿û.1 ' ::iie i,ilglryi*irq îr:är"*; ËärFveiu_e rn,e.sl t. 27 uterine c_le¿r.ths ¡:e:: mct;rer:.

ro e r i i s e s u, *, ffu#ff.å o iiff .î,î',:,,å, '-1, å ? #;'Ji *" :f Íåutcíi jri " À11 
îi,:'l--.'":lî. grc'Ìup,s nii"*'"J o;".i'äur"s wi.rrr mea11I*rer size varLres rangiñg r::bm i" B0 in lÀã-oïo mglkg group ro10"9û i'rhe 300 mglk! #;;; comparerrwith 12.00 i'rhe cõ'rrorgr.cup, 10" ó0 in rhe pair*-fecì_'conrroL gr,oup and IL. SS in i:irePI{ENyroIN group. o*r5, rrvo of rne ãrevË.n survivii-rg rop cr-ose ieveirats prod.uced any foerr-rsäs artrroug:t. ren ;;";;; animals îverePregnant. -- - --¡¡ vr c¡rL

A no¡r-dose-rerated decrease in the mean foeta,.weip;ï:rs v¿as observed ar rhe rnid_ unJ;..1r-d;e leveis, Theva-lues of 3"BSS lld B"gZ g *"r" sig;ri.ifióanrl5i 1¡ç¿.,ced in Srudenc,s't'tescs ar p =0"0s.in coirrlarison tiiï;'r#';i',rror grouir va1u.eo"f 4"55 g. The low dose revel vaiue,o,o"i.OC r, the pr¿i¡-¡"6control value 4"99 g a'd ttre pHBNyròîñ ñ;p varue s"05 g"

similar sig'ificant i:eductions were reccrded inthe mean crætn/rump.tãng-tirs rvirh varue or ss"2 mm and.J7.9 mmrespectiver.y çqmtaréd wilrr the control grorlr-uulue of 4a.g fïì'fi"There rvas littLe tlitr"t"u"" oËiuo*"n this-vahie a.ud those fcr tire150 mglkg, paiy-red conrror ãnoÞHEñîföirv"groups i,rirrr varuesaf 40. B mm, 41" 9 mm 
"n¿ 

Af . g mm resirectively.

Trrere was littre intergroup variation in the sexratios of the sur:viving' foetuses witñ tne valueÁ ranging from1: 0.68 in rhe tS' 
^gfvge;;rp ro 1: f.zO in irre conrrot grcup"

Abnormalities have been cr.assified as Ín the rabbitstudy except that bipartire tnåiacic centl:a have been igno:redsince they are normally pr"r"ì.t in hi.gh numl:ers in this strain ofrat.

Minor defects weïe increased in alr. of the test gr:oupsbut the increase sho'n¡ed 
"n 

inuãrse correlatio'with dosage the



vs"ir"les r:a...ìgiüg !r'c1 1i",i% i;: tl:c Í:oi: clcoc k;,¡eL gi:cuìj tc lg,zg/o
in the iov' cl-cse_ lr:,¡ei. gr:ûLip ..cinp¿ii:-sci viiir i:lie riiitr-cl gr,-,r,i: r.¿iLue
of 5":ií!o. A sligiit- inr;¡:c:*ee vi¡aß aisr: :l:ecc;;:cied iii ihe Þi,¡¡:tìy'l-OiN
g;r(ìLt¡j wii.i.l a vali-re c,Î "/ 

"87%.

Lv[1j_9r defects \¡,¡e-re :reco::.cÍr_;ä in a-T.l e){ceiir the
coirtrcÏ. gl:'ciip of Caesaria:r 'bi.rths.

l-l markeci eeratog¡enic action. \¡/.?s noteä in the
EFILIMT it'eã.teðL llrLìuilrj. Tl:e ã;.i*.t wa-s cjose -re]a.:it:Õ. ar-ld .rïre
inci.dence cf abLrc.rma"lities rangeci from 6(,.()7% i.ir thr: óclO mg/lcg
group to 26"\Y/o in .the 15c ir"igTkg group. Tr,vo äisrincr si.,rd.,:ãines
\ryere ci:se;:ved" Tlie majority orî tire a'bno.rmelitieEr v,ere observed
in the l.ui.,.J--,ar regÍ.on of the s¡rine rvit-ii the \re_r¡eLìr¿l ce6l::a erthei:
alisent, hemiceiltri-c cr biparcite, In ad.d.ition soíne of .cire lum'i:r,*"
vertel¡rae were fused tage:r.y:er" In the oiïler s\rnclrc,nie the kidnelrs
a¡rpea::ecl 'co be the target ol:ga.i1 i'uith hyd.rot-rephrosis belirg trre
lxosc coL-nTr.rc)11 effect but r,r¡ith ec'ropi.c, and h;rpoplastic reñal tissueand unilatera,l, renaL agenesis alsobeing t".*¿",1. (,4 fuil desc;:ipt.io*of tlie abi:cirmaliries is given in Appendïx l).

The foeruses from rhe pl{ENyroli{ treated_ ani.mais
dicl" not clisptay airy of the lumtrar abnorrnalities l:ut hycl.ronephrosis
rvas observed as.u'ell-as clefr palâtes and exencephaloco"i;J:'"
flre orrerall levei of abnormalities for rhis gr:olrp was s" Éi%." oniy
2 of the pair-fed conrrol group foeruses shoî,ed ma¡or ¿eráåts _

both r:irossified sterrrLims giving s- group tota.L ot 1,e97 de-formities 
"

t-ggl11g1]lqYjlg - (See -fabtes B & B) - Onty one rar
ltgl-r the- testþõuplîodõffi-a!)' pups a.lrhough subsequent ,uropry
indicatecl rhar ali of ttre rats Jrad beeñ pt"gnuñr" The cluration or
pregnancy for the test rat was 23 clays compaïed rvith a group mean
of 22.5 da.;rs for the contror ritters. Ten púpr \¡/ere born of rvhich
9 survived to weaning giving a pre-weaning ioss of g.6% comparecl
rvith the- 4.0% in rhe conrror group. The rriean number 

'õr 
pupir l:crn

per mo[her in this groui] was 10.00 and at rveaning g.60 pär',no.cher
were still a.}ive"

The mean rate of weight gai' during wea-riirrg in the
c_ontrol gr:olrp was-22A/o a vaLue v¡hich i'¡as consià'eral:Ly hígher rhair
the L47/o recorded in the test lifter.

The::e rvas little variation in the sex ratíos of the
surviving pups with i: 1.2s in the test litter: and 1: 0,96 iir the
control group"

No abircrmalities \r/ere seen in either littering group.
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The ree lilte froni iÏ:is ei-uti; ¿i:re l:roadl5r i11 agreeÍnent\¡/itfi ilr:evÍ"c¡.ts d¿L';a- sijirìliied by t-ile clicriis aird p_i:cC,r:ðea: i'";apai-r"
T-l:e sira.in of i:åt usr:-ld ii: the bcns;ulto;,; Lalri:::ai_o::ics å.,¡i¡ieârs ï:c)he solrewhat nrore sensi'rive to Ei,-ILil,¿ tha.n d.ces .1,, e la,paûese,
a.r]c1 ¡¡ar:lted teratogeni.c ectivrty. lvas ollse::vecl. even ¿.jl ihe iorv dose
lc.:'¿ei whi.ch represeiri.s a rnu.i.iiþJ-e cf soirrð é ti,-r-r". ihe cl-inir:a.lcl-ose. TLre cieformities oi:serrrècl Í.n 'che FlPiLilr4. ii:es.rûci. fr:etuses
vo"el" gene::all,v of a ciifier:ent ryile to those procnced 13' r;,i:liv-rcip
a]'thoügh- kÍcíneir ¿¡uoma-.li.es \ìierc coililon co t¡oth t:rea,¡ãìeíits. These\¡ere ciisofientatioi-l of the lurnbar vertebrae Jras been p::evior.rsly
recordecl ín tiiese l¿r.bora.tories in onLy one f.etus and il:e u"iyhigh incicence obse::r¡ecr in this .stuca,, cieariy points to c_rug *tri",.
ancl repeats tlie resu.lts oj:tai¡red in tiie Tapaneåe study" -fi:e emb::5ro_tc>ricitSr and LerhalftSi ssssciared v¿irh thê Èpll¡i¿ t'eát*e,rr v/erenoî obsert¡ed in the PIJElrlYToilrl t::eatecl gjioup but this ,i.rny ,åfl""ta d-ifference in the close-response cui:ve foi: t1i;s ma-teriai" It isÍnterestilg to tlote that PIJEilYTûilil v¿as tera'Logentc at a close ¡.ei¡eLv¡hich dicl nor prgduSg,cury embryoroxicii5r or leãhalfty ivhere". i,.,the Japa-nese study EpIL,Ii\4 hacl no terarogenic activit5r a[ these doseLevels " . Alrirough riris is sirecui a.tive it m"a¡, i*pty tnãr pl_fÉñîîCff.f

has a s'ider teratogenic range in this *p"ri"u. '

Treatment u¡ith EpILIt\4 severely recluced tli.e focclcollsulxption in the pregnarlt rats but the datafrom the pair-fec].
control group clearly indícated. that this anorexia *"u nit responsiblefor t.he teratogenicity and emirryotoxiciiy.
cioNcl-uslol.t

Aclmi'istrarion of EpIL,IM by garrage ar d.ose reversof 600^mg/V_.300 mglkg and 1s0 mglkg ioïpt"gr-re Darzo,ley derivedrats of tile CD srraín dai\i berween n"{ ø 
"ná 

njy lS of g*äturionproduces ma-rkedteratogenic and_ embryoletrralìctivíry ú ali dcseLevels, and embryoroxiðit5r at all .r."pc the iow dose level.
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l]^ï. GROUP COI,TS 8l D cs/ic[S Lisi:D

Gnoup Tr.e.rtment Di;rati on
of Dirsa!!e

irlo. c tr'

P re g na. ri c'! es

I
600 mg/kg
EpÌ 'i i ir
( gavage )

Days 6*15 ii¡c. lù

2
300 nig/kg
tp'ii im
( gavage )

l0

3
150 rng/kg
tpi";im
( gavage )

lt t0

4
10 m1lkg
l,Ja i.er
(gairage )

¡t
9

Â

'10 
mi /kg

[Jaier il l0
Pai r- fed)
gavage

6

'100 
mgi kg

Phenytoi n
( gavage )

lt

7
600 mg/ks
tpìlim
( gavage )

12

Õ

i Cr nl/kg
lia'i:er
( ga vage )

10
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Rlil-: GRCI.JP j.{Lqi'ì DüTA( CAf:SI\RT/\N Di: I-T\/EIìiD GiìOUPS

Pa ranie te r E

A

N

Gr.oup ì
60û nrg/kq
EpÌlinr

Grou¡:2
300 mg/i<g
tp'i ì'inr

Group i:ì

ì50 nrgl/kg
tpi 1 im

G*;.* -"

1û rnìil<E
l,'iater

Iilo, Preqnarrc.ies

% Pregnanci es

No. Foetuses

Mean No" per l,loiher
i'ic. Resorpti ons

Mean IiJo. per. f4o.bher

þle¿i;; i,;c, pe r l4cth e r
Mean I'lo. Uteri ne
Dea'i;hs per t,iotlier
Itlean [Jo, Im¡.''lantati ons
per i{oùher^

l'lean i'lo. Corpora
Luiea ¡rer I,{other

% Pre-lnrpiantatjon
Los s

Li tter I,Jt. (g)
i'lean Foetal l,lt. (g)
i,;,. i ;-; CÌ^0lrr¡ri iiy¡1p
Lerrgii; iir;in)

No. Males

No. Females

Ratio Males:Females

No. Minor Defects

% l{inor Defects

No. Major Defects

% l{ajor Defects

1a/l i
I 90"9

IB

I t.80
12

1 1.20

63

I 6.30

I 7"50

'to/tz

83. 3

103

ln ?n

B

0" 80
rì

0. 50

1" 30

1A/12

83. 3

öJ

B. 3il

17

1"70

l9

1"90

3"60

e /11
oT o()t"o

l0B

1 2.00

U

2

0

0

.00

,4
6 LL

"22

I 9.30 I 1.60 j 1.90 12.22

I I0.10 12"5t 13"20 13 "?.2

1 7"9 7"2 oo 7.6

2 35"32

2 3.92

2 37"9

39 "64
3. 85

38.2

42.40

4.60

40"8

54 "64
4. 55

40.9

l0 47

56

l:1.19
l3
12"62

30

29.13

51

32

l:0.63
l6
19.28

22

26 "51 .

49
B

59

l:1.
6

5.

I :0. BO
20

56

00

2

il.1
12

66.67
0



/ttl
? -7e

T¿ìNI F 
"t t rL' l-L. L. ( Con i.' d

Paranieter E

A
N

Group 5
T 0 r:r1¡l<g
[',la ûe r

Grnlip t-¡

i t)0 räg1kg Rema'r.l<s
PhenytoÌ n

No" Pr'egnarnci es

% Pregrrai.ici es

No" Foetuses

lvlean No" per friot.her

10/12

I 83.3

106

I 1 0.60

11 /12
eï"7
127
.l1"55

L'ittl e vari ati oil

545 in a.ll

Si gni fi can L Decrease
in test grou¡ls

41 in alltto^ Resor.pt'iorrs

I'{ean Iio. per l,{cther
N0" Resorption Sites
Itiean No" per l{other
Mean ["lo " Uteri ne
Deaths per I'lo.Lher

l4ean No " Imp I antat j ons
per Mother

It4ean No, Corpor,a
Lutea per l4other

% Pre^ Iinp'l an tati on
Los s

L j tter i.,Jt. (g )
Mean Foetal l^lt. (g)

.) I

0" 0g

¿

0. 18

4.27

l0 arl

I

0

0

92 '¡n ali

l
l0
LN Sign'ifi cant increase

in test groups
1 11 .00 11"8?-

1 12"60 .I2"9r

1 12.7 B" 4. Li ttle vari ation

2 52"29

2 4.93
58" 34

5"05 Si gn'i f i cant Decrease
at I'{jd & -lop 

Dose L.evels

Significant Decrease
at Mid & Top Dose Levels
275 'in al I

270 in al I

L'i ttl e vari ati on

54 in a.ll

Hígher in Test Groups

73 in all
Teratogeni c

..i.:¡rrr Crown/Rurirp
Length (rr,rn)

l'lo, Mal es

No. Femal es

Ratio Males:Females

No. l¡li nor Defects

% l{inor Defects

No" lt{ajor Defects

% l\ajor Defects

2 41.9 4l.B

5B

4B

I :0. 83

7

6.60

2

l.Bg

60

67

l:.I.12
l0
7

7

87

5.51



*11.,

T/\iil.[ 3

RAT: G[ìûUP M[AI\ D/ITA (LITI'IRlf'ltì GR0UP:ì

Pa rarnete r
Grou¡: 7
6{}û i"irg/l<ç¡

[pi 1 i rii

Grcup iJ

i 0 tl'17/l<c1

['Ja l;e r
Re rna rks

No. Pregnaricìes

% Pregnancies

Itlean Durati on Pregncìrlc.f
(Days )

No" Pups Born

Mean No. per lvicther

12/12

i 00.0

23" 0

1t/'iz
o')".)

22.5

Li Ltle Variation
Little Veriation

l0
0. 83

100
.l0"c0

li0 in a.li
l4uch loi,,rei in Test
gr0up

It5 in all
Much lol'¡er'in 'lest
gr0up

Lì t't] e Var'i ati on

No" Pups loJeaned

It{ean No. per t'lother
9

0"75

96

9 "60

% Pre-l,Jeariing L.oss

tviean Pup tlt. Day 7 (g)
I'lean Pup 'r^lt, l,Jeani ng (g )
% Wt. Increase

9.64

l9

47

147

4.00

l5

4B

220

I,lo. l4al es

I'lo. Fenra.l es

l-{¿ti o l'1al es : Fenal es

lio. Deforr¡'i ti es

% Deformi t'ies

4

5

49

47

I :0.96

Higher in Control
group

53 in all
52 i n al-l

Little Variaticn1:1 .25

0.00 0 00 Non Teratogeni c



Trl,BLt 4

Þ 1-\1- . GROUP M[AI'i ßODY r,Jiìi GH'|S Ii\j
:1

l^0 Lrps
Grou¡r 2

300 rng/l<g
[¡:i 1i m

ûroLr¡l 3
ì 50 ng/l<.':1

[¡:í i inr

GroLrp 5
ì 0 ir'i1i<g
I'Ja.ter^
( Pai r*Fed )

Day
l01¡ ü1
600 mg/l<g
L.pì 1 irn

Gr'oup 4ürü
i Û in'l ,r l<';

[pi'linr

Gror.rp 6'100 
mg/l<g

Phenyioí n

0 238

s 244

6 2t+9

O 
'Atr.J La \)

12. ?60

24'i

o/i Ò
¿ ¿tc:

252

263

266

2'7 a

298

? ?'.¿

231

235

¿+l

256

264

279

304

336

?_¿i1

245

/^ t

263

271

299

)o'7¿Lr

110
JTL

2',JA

¿5t

245

253

265

zBC

301

aF.-t

229

235

241

?.47

?57

2Bl

29s

342

ir;

IB

21

1"¡ ¿

280

294
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Rat Group l,{ean Bcciy Vde¿girts Í.n Grams l." ÌCf I

'.4,1, Groi-ipsl&7óûûmg/kg
/ ,'", ûrour: 2 3tA mg/kg

21.ì
Groi-io 3 i5û rngikg

G::or-rps 4 & B iû mï/kg Warer

ü::oup 5 1û nri/kg Vr/ater (Pair-Fed)

Group 6 ltû n\glkg Phenyroir-r
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I

iQi^i

, {^(\,

I

l
1

I
l
i

i
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l¿L\)
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R9Jr)

TABLE 5

rìAl-: F0fiD C0ilSLii',tpl'I 0hl l'-'\

600 mq,/l( g tt¡il in

Da.y Ca.ge I l4e¿rn Cage 2 Mean Cagu" S I',feail Group l,4ean
6^7

/*5

B.-9

9-'i0

10-ll
11-12

l2- 13

r3-t4
l4- 15

l5- 16

íJU

40

4A

76

4B

VL

1a

5B

3B

36

l5
l0
10

1B

12

16

IB

l5

l3
12

70

44

JJ

?o
!,(J

/la

33

37
aa
JJ

Jb

IB

11

lt
13

il
14

ll
12

ll
12

1t:rU

60
ÌoIO

80
oo(J()

100
'7 ç.

B4

ün

B6

19

15

2A

2A

22

¿3

l9

LI
ôa
L.)

¿¿

17

ic
IL

14

17

l5
IB

l6
't6

l6

l5

!

l0 r¡l /kg [^later (Group 4)

Da-v Cage 1 Mean Cage 2 llean Cage 3 l'lean Gr"o up l4ean

'^. 
- l;

7-B

B-9

9- 10

10-lt
11-12

12-13

l3- 14

14-t5

l5-16

90

100

100

100

100

90

96

100
.¡00

96

an¿.)

25

25

25

25

23

24

25

25

24

.l00

.l00

.¡00

96

96

96

96

96

100

o?

25

25

25

24

24

24

24

?4

25

23

90

90

100

100

96

96

100

92

90

92

23

23

25

25

24

24

25

ct
L¿

23

23

24

24

25

¿3

24

24

24

24

24

23





T/\Bt.[ 6

RA'I: NATIIRE & Ii]CIDEI'.ICL. O[: ABIJi] Ri4A I. I 
-!-T 

ES

Total Fkt. ol' Ëoe.i.i.i::es IB
Foe-luses sliourÌ nç1 j4
Defects

Foetuses shorr'j nq Z
minor defec'i;s oñl.l¡
', 1:i itíìcs show'ing 12

i;,.'tjOl^ d'ofects

luli nor Defects

Abriorina'l'!ty
Group i
600 mgll<g
Epiiinr

GroLlp 2
300 rlg¿iig
Epi l irir

.l03

43

l3

30

12"6?

l5
6

29.13

1

5

23

GroL;p 3
150 rlgi kg
Ëpi'líni

Gr'cu¡: 4
ì 0 rriT /i<r¡
l^ia.'Ler

l0B

6

Group 5'10 
¡ril /i<gl

[,iater
(Paì r' Fed)

lll^r;¡in 6

100 n;gi i<r;

Phcn¡''i.o'in

oa()J

3B

l6

22

19.28

17

2

¿6

'l n\IL¡

ltI

7

?

6 lû

7

1õ1I "ôt
6

4

5 .51

?-

Percentage

l4 Pair Ribs

l4 Ri bs one s i cle

l4ajor Defects

ll.li

Percenta.g e 66 .67
Hydronephrosjs 6

i'i'ici;rey hypop'las i a

Ectopic kídney

Uni I ateral ki dney
agenes'is

Single lunbar vertebra 4
hemicentric, acentric
or bi part'ite
Several lumbar z
vertebrae hemi centri c
acentric or bipartite
All lumbar vertebrae I
hemi centri c, acentri c
or bipartì te
Several I umbar
vertebrae fused

Ribs fused

01i godactyly

Uni I ateral agenesi s
of radi us

5

4

26

6056 6

5

?

I5 0. 00 l.Bg
6

I

I
l

3

I

B

2

4

2

2

I

I

I



56"

TATJL Ë 6 {Conf'cJ)

Abnorrnaì i ty
Group 1

600 nrglkg
Epi 1im

Group 2
3il0 mg/kg
Epi 'lì nr

Group 3
Ì 50 mg¡l<g
tpì I im

GroLip
l0 ml
l,{ater

4
ût^tiup 5
I 0 ml/kg
!Jater
(Fai r Fed)

Groi.i¡-i g
100 mg¿kg
PheiiJ¡'i;oi n

/ks

Unoss i fi ed s terr¡uni

Muscle f'lexure
[xencepha] ocoel e

Cleft PaJate

l
1

2

;
2

2



R -,.

TÊ.BLE 7 a)

IìAT; Il'iDIVIDUAL AI'iI¡4AL DATA ( cA[sAp.I/\ft D[t" ] vEfìEu GROUP:i t
Gro I 60c l¡t\ E i l'ím

No"
No.
Cor'pora
Lutea

il

Iilo 
"

ïmp'lantati ons

l0
DID NOT SUiìVIVT

l0
ô
Õ

7

6

NCIT PREGNANT

o()

I
l3
11

ll

ol
/o

Pre- Lnrp

Los s

Itln

lr'la i es

itl^

Fernal es

Rati o
ii4a I es :
Fenio.'l es

F-l

i:0"80

13

14

l5
16

17

]B

l9

2A

21

22

23

24

9"1

TEST

16 "7
il"1
0.0

'l4.3

00

12

I
7

7

0

0

0

0

0

0

U

0

ôo

I
14

ll
l3

0"0

0"0

7.1

0"0

15"4

7,9

U

0

4

0

4

0

0

7

0

3

l 0

l:1"33
Total I 0l 93

Mean .10.10 
9.30

0.78 0,67

l0 ô
Õ

J S.E.M.

l

i



1.. fì

I'ABL[: 7 ;r Con i.u ci

Grcl ? 'trìn
l<

tl
I ilim

tilo,
No.
Co rpo ra
l..Lrte a

Irtro.

Impi aniaLi ons

a/
/o

l-r re- I mp

L.cs s

\!o 
"

1,,4r 1 ^,'I tg t;J

No"
Fe¡äa I es

D-{-":-.r\(r. L I u
i'ia I es :
I-ema"ies

¿tJ

27

LÓ

LY

30

3l

32

?2

34

35

JO

14 14

NOT PREGNANT

NOT P¡ìEGNANT

6

l3
15

12

l3
7

l3
l3
l0

0"0 1ì
l¡ IJ tr :0 "27

12

1?
IJ

15

12

l3
B

't4

l4
l0

50.0

0"0

0.0

0.0

0"0

t/-"5

7.1

7"1

0.0

4

1

I
1

6

)J

2

I
2
rJ

I
Ã

6

l0
7

4

l0
J

7

1:0.25

I :0,7i
l:0"67
l:10"00
1:1.17

l :'1 .33

l:5"00
l:3.00
I :2.33

Total 125 ll6 47 56

Mean 12"50 11.60 7"2 l:.I.19

1 s. E.r'4. 0.67 0.94

:

l

i

l

i



(j)i r

T/rlll[ 7 er ) I ijcn i:' rJ

Grct 3 150 k t_'t-
i a i.--l ltl

No.
lio"
Corpora
Luiea

No"
impi antat'i oirs

a/
lc

Pr'el* inip
Los s

fJc.
['ïa ] es

l{0.
Femaies

Rati o
l4a'l es :
Ferna.ies.

a1\)/ 13

12

7

l0
l5
l9

13

l3
11

Ã

l0
14

14

12

NOT PRTGN¡\NT

NOT PREGNAI{T

l3
14

l3

0.0
ô1o"J

28 "6
0,0

6"7

¿o"J

7"7

0

10
a
I

B

4

6

B

0

l
0

2

tt

o
O

4

aoðo

39

40

41

ûrz

43

44

45

46..

47

4B

l :0" 1û

't
I

I

1

I
1
I

20"25

:2"50

:1"33

:0. 50

l6

14

l3

I8.8
0"0

0.0

2

I
J

0

5

z

l:0.56
l:0"67

ïotal 132 ll9 5l 32

1

l

ì1

rl
i

Mean 13.20 ll.g0 9"8 I :0.63

I s"r.rq. t.03 o.B7



Í.L

TABLE 7 a l^nr-' J' t rl

Gi^oLl ¿l l0 rnl lr l',la ile y'

No"
No.
Corpa ra.
Lu'Le a

No"
Impi an'Latì cns

o/
lo

Pre- Inrp
Los s

No"
I'ia i

Iïo 
"

Fema i es

Rati o
l{aies:
Fema I es

49

50

5l
52

5J

54

55

56

57

5B

59

60

IJ

l3
l5
IJ

14

l3 0.0
l1 15"4

l5 0.0
l3 0.0
13 7 "1

I!OT PREGI.¡ANT

l0 n"1
DÏD NOT SURVIVE TEST

B ll"l
NOT PREGNANT

9 .l0.0

lB 5.3

5

5

5

7

7

o(J

6

10

6

6

l:1,60
1:1 "2A
l :2,00

l:0.86
l:0,86

1? J 7 l:2,33

(l
5 2 l:0"40

l0 5

7

J l:0.60
l:1.57l9 il

Total I l9 ll0 49 59

Mean 13.22 12"22 7"6 1:1 "20
J s.r.r4. 0.95 1.04



L1UI"

l"i:,BLE 7 a Cç:-lttil

Grc 5 l0 nrl k liiate r l-'ai l^ F'eC

No"
No.
Cor¡:oi.a
Lutea

tio 
"

Ini¡:1anta.'li oirs

o/

Pne- Ini¡:
l-os s

i!o
i"ia i es

No.
Feina I e s

Ralio
t'4a I es
Fe¡ilal es

73

74

75

76

77

78

79

BO

alul

82"

83

B4

l4
IL

l1

l3
14

12

ll

NOT PRIGI'IANT

o
O

l0
il
1Z

12

il
l0

NOT PREGNANT

9

l6
lt

42 "9
16.7

0"0

7,7

14" 3

8.3
o'l

7

6

Ê

7

4

7

6

I

4

?

Ã

B

J

4

I :0" l4
l:0"67
I :0"60

1' :0.71

I :2. 00

I : 0.43

J:0"67

1lII

16

l2

18.2

0.0

ö.J

t+

(t

4

5

B

7

l:l
l:l
l:l

ttr

"00
.75

Total 126 ll0 5B 4B

Mean 12.60 11"00 12.7 l:0"83
J S. E.lr1. 0. 52 0. 68



t;".:,

"ilill!..ii / ¡r / r-1li¡ i; t ci I
1"1 '' - ..''.'... ..''.''.'- '\ '- ,. ,: '.'

trl'Cijp iî I Cl i-:',:r,'l.t' iìil C¡iyi:o'i ¡-l

hln
No"
Co i'pol"ii
Lut;ea.

I'lo,
Iir¡: i a,llia [ì i;n:t

%

Pre- tmp
Los s

I,lo,
iuia ieç

ilc.
Fe.rna i r¡:;

Ra r"ic'
lita iLrs
l-'enla I cs

B5

ÕU

87

oo(-)()

B9

90

9l

92

93

94

95

96

I

1n

ll
i0
14.

l4
ll
l9

13

IB

l3

q

NOi PR[ûI.IA|{T

9

lt
l0
12

1?

ll
l5

12

l6

12

0.0 fi
4

t)

Ã

è

o(-)

I
J

o
c)

7

I
6

l : C,8C

.I0" 
0

0"0

0"0

14.3

7 "'t
0.0

21"1

7.7

il.1
7,7

J

4

6

4

4
ôo

7

Ã

B

6

'l .? nn

l:1.25
'l :û"5C

1 :2.A0

1 :2.25

l:0.38
1:1 

"1.4
l:1,40
l:1.00
l:1"0û

iotal 142 130 60 67
l.'iean j2.91 1l .Bz 8.4 l:1.12
J s.r.N. o.9B o.6t



t

TABLI 7 b)

-9ry sa^-L*åQ!*,L*lls_E il.lil,

No,
No.
Foet us es

No,,
lìeso,rpti on

I'lo 
"

Res orpt'ion
Si tes

I'lo 
"

Deformi t'ies
Li t'Ler
ì,{t.
(g)

l''iean
Foeto.l l{t.
(g)

I'iean
Cr.or,vni.iil"tnrp
Leng'i;ir (nrr )

13

1ltT-f

l5
l6

17

IB

l9
20

21

22

0 0 t0
DID NOT SURVIVE TEST

0 t0
26
34
06

NOI' PRTGNANT

OB
27
02

0

0

0

0

U

0

lt Bb
b

b

)zc )
b
2d) 46"36
+c+g )

4 "21 38.5
+d
+c

)

)
23

24

0

7

4

ì

7

3 6 b)c
b+e

)
)

d)e
c+f

)

)

24.28 3"49 37 "A

Total lB 12 63 14

Mean
1 t.B0 1.20 6 .30 I .40
2 35. 32 3.92 37 "9

+

s.8. t4.
1.24 0.47 0. 86 0.94



64

TABLI 7 b [ìcnt'ci

Group 2 300 m g/l<q EPi l im

No.
No.
Foe'i:us es

I'lcl 
"

Res c.rrpii ons

No.
Resorpti on
S'i tes

No,
De foriri i'i es

L'itter
I f-r-
l/t L"

{g)

lt4ean

Foe i:ai l{t"
(g)

Mean
Cror,lil/Rump
Lengih (mm)

cË.
LJ

26

27

?.8

29

30

3l

32

JJ

34

t4 00
NOT PR.EGNANT

NOT PREGI',IÄ.NT

l0
0l
00
l0
00
00
0l

4?.56 3.04 35 .9

Ã

1?

l5
lt
l3

7

12

3 3f)
I b)

2 a)h)

6 6a)

5 5a)

16.67
û.F, n2

65 .31

35. 59

58.39

29 "61

I aî
J" JJ 5t

38

39

36

4û

39

L

0

6

1
¡

Ò

6

3. 84

4" 35

3.24

4 "49
A D2Tôl.\.)

12 3e)5f)
2b+e )
a+f)b+f+j ) 48.98 4" 0B

3.31

4. 00

37. B

36.3

38.9

35

36

4 6

0

3

0

4 4f)
'l 0 5f )a+f

2b+f) k
a+c+f)

i3.25
10 )

)

40. 00

Total I 03 B 5 43

Mean
I I 0.30 0"80 0.50 4 30
2 39.64 3.85 38.2

I
s.Ë M

1 .91 0.59 0.31 1.29 5,26



ós"

l'ABr-Ë 7 b )

GroLtp 3 I 50 lirq/l(q [r:li 'i i tt¡

No. No,
Foetuses

I\o "
Res orptì on

No,
Res orpti cn
Si tes

hln

De'f'orm i 'i'ies

Li rter
liJt,
(g)

l"iean
F:oeta.'l llL.
(g)

l4ean
C r'ow n r/ ii.Lrinp

Length (inn )

37

3B

0 l3 0

Uil 0

4

0

U

0

7 4a)2b)
a+c )

54. l5 4 "92 &2n

?o

40

41

42

I

l0
14

14

0

0

0

0

0

la)
10 9a)

a+e )

3. 85

51"13

71 .39

55.20

20Ê

5,ll
5. 10

3.94

38. 0

42.6
llt -7

39 .6

43

44

45

46

47

12 0

I.IOT PREGNANT

NOT PRTGNANT

0

0

5l"t0 4.26 39"0

2 ll 2 2c+f+1+m) 7.74

63.5.l

3"87

4.54

37 "5
40.9l4 0

'13 2d)4e)n
c+d ) a+e
3e+n )

f,\t)

4B 5 0 B 5 c+f)f+j)
f+o )
c+f+j ) f+p )

23 "56 4 "71 38. B

Total 83 17 l9 3B

Mean
I
2

8.30 .l.70
I .90 3. B0

42.40 4.60 40. B

t
S . E.M. t.B1 1.32 1.?9 I .50 8.9 5



Lrt,"

TAßLE 7 b )

Grou 4 l0 rni t., l,iater'

No"
No.
Foe bus es

No"
Res orpt'i ons

llo,
Res orptÌ on
llLeS

Nc,
Deforrni'i:i es

Li tter
'1!I "
(g)

li.,.,,-t iü: cLi ¡

Foe'ba'l f^it.
(g )

I'túd il

Crt;unl Fii;ilp
Leng lh (mrn)

49

50

51

52,
tra

54

55

56

57

5B

59

60

l3
ll
l5
l3
l3

00
00
00
00
00

NOT PREGNANT

00
DID NOT SURVIVE TEST

01
NOT PREGNANT

0l
00

I b) 46 "€)6

38" 60

48. 39

66 "96
7,l .05

?Ão

3.51

J"¿J

5.15
q û"7

36"5

37 .7

37 "9
4?"8

42.3

l0 55.75 5.58 45.6

7 29 "61 4"23 4l .4

B 3 3a)

2 a)b)

36 .96

97 "74

4 "62
5.43

44.8

4l .61B

Total I 0B 0 2 6

Mean
I
2

I 2.00 0.00 0.22 0.67
54.64 4" 55 /,n q

J
S E.M

1.14 0.00 0.15 0.37 7. 05

l}
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"

TAB[..8 7 ii) (Con'f,'cl)

Grou 5 l0 nrl K l'iater Pai r Fed

No
No,
Foe'L us es

No"
lìesorptÍons

I'lo,
Resor'pt'ion
Si tes

llo 
"

Deforrni t ies

Li tte,*
t{r.
(s)

l',iean
Foe ia. ¡ l,iL.
(s )

lilea.n

Crouirrri Rli;lip
Len g Llr (irin )

73

74

75

76

77

7B

79

BO

8l

82

B3

B4

NOT PREG|IANT

C1

l0
B

12

12

t0

l0

0

0

a
.J

U

0

U

0

0

0

0

0

0

I

0

3 3a) 41.03

34.95

23 "19
6l . c)2

66 "22
53. 37

49 "40

5"13

3" 50

2"90

5"09

5. 52

5.34

4"94

47. U

B

4

aìJ

38.

35.

¿-2

o a^L L.O.

40.7

43.9
Lr- 

^
NOT PREGNANT

9

l6
ll

0

0

0

0

0

0

ls) 52.72

84.63

56.36

5.86
Ã20

5.12

43"?

42"8

4?.13 2b )s)

Total 1 06 a.) 9

Mean
I I 0.60 0.30 0.10 0" g0
2 52.29 4.9 3 41.9

t
S E M

0.75 0.30 0.10 0.41 5. 39



T/iBLF" 7 h Ccä'i.t ci

Group 6
'l00 mq/kq ['irenvtoÌtt

ltlo.
N0-
iroe tus es

No.
Res u"1:i'i ons

l',10"

lìes or¡ri:i ott
S'ites

lic 
"

De'i'ornii ti es

[-'itter
Iirt 

"
/o\\v/

i.Ìean
Fueta'l Ì,Jt.
(g)

1'4ea.n

Crown/Rr:rnp
Length (nL:n)

B5

B6

87

BB

89

90

9t

92

93

94

95

96

I 00
I..IOT PREGNANT

00
ll
0l
00
00
00
00
00
00
00

7- 2a) 34 "7 4 3.86 ú.n 1

I
9

I
12

t3

1l

l5
iz
16

12

2 b)h)

2 2a)

3 3a)

2 a.)r)

I c)

50.41
aô ôa)JO"OO

43.1)2

55"46

7 4.17

69 .83

65.94

64.26

Bt.13

63. BB

5.60
A a,)

rr 
"78

4..()Z

5. 7l

6.35

4.44

5"36

5.07

5"32

ß-? 
^

4.0. I
112 tt

4l "B
42"9

45"9

40.?

4l "3
40.4
À1 trIl¡.J

2 c)r)
3 3b)

Total 127 I 2 17

Mean
I 11.55 0.09 0.lB I .55
2 58.34 5.05 4l.B

+

S. E.M.
0.7 4 0. 09 0.12 0.34 4.54



ù

r€Y T0 ÁiBt\{0ti ,: ¡r I T'i" 4 -ñj.'ii_.i ¡ J l:_-'!

Q.)

b,)

c)

d)

I lì- r::"i r^ ri ¡..¡ ¿ }/uit ¡ ¡,-/j

l4 r'ibs oile si ûe

HJ¡drorie pli ¡^os î s

Sìngìe lu¡'nb¿r. veri;eliì^a acen.Lr"j c, heräicei_,ti^i cor bi pa.r.i;'ite.

several I umba.r i¡e.Lebr'û.u3 âcBr.ì'i,r"i c, hemiccritr,-icor b'i pai^ti te
Al 1 I ilmbar vertebrae acen.Lr,i c, hemi cen Lr.icor bi parti'üe

Unossified sternum

l'ius cl e fl exure

Severa.l I urrbar r¡ertebrae .f,used

U ni I atera.l l<i dney agenes ì s
01ì godacty'iy

-One rad'i us abs en t
Ribs fused

Kidney hypoplasia
Ectopi c ki dney

Cleft Pal ate

ExencephaJocoele

P.ii nrir^ cle ie r.ü

i'ii n¡-lr cìefec.L

i,iajol. de l.ect
i,fa;ior cìe.ieci:

Majoi" defect

I'4ajor defec.b

Ma.jor defect
I'fajor defect
Maj or ciefect

Itlajor defec.b

lvlajor defect
Major ciefect

Major defect
Major defect
Major defect
l4ajor defect
Maj or defect

e)

1\t)

s)
h)

1t

k)

r)
m)

n)

o)

p)

q)

r)



TAirLr" I ai

iì/\T: INLìiVIL)tJAL AllIl,l/\L iIATA L.ÏTI'[RIi.JG GROUPS I

Srgsit l.*-0-l!-[.q"]-ç-""tt i Ltil

I'lo 
"

I'lo.
Pups
Born

ltro 
"

Pups
l,'Jeaned

o/

Pre*l{ea.ni ng
L,c¡s s

lrlr,

ivla.I es
I',lo 

"
Fenia. -l c+s

Ra.tì o
lt{al es :
Ferna.i es

I'{o 
"

Defo rmi ti es

I

?

aJ

4

5

6

7

I
9

l0
ll
12

NO PUPS RORN

ll

il

il

il

il

t¡

It

il

il

u

il

t¡

¡t

il

il

I¡

i0 9 10.0

NO PUPS BORN

4 5 l:1.25

ll

Total I 0 9 .* 5

l4ean 0. 83 0"75 9.64 l:1"25 0.00



'7j

'|ABLI I a ) icon t'd)
G¡^ou B l0 nil k ['Ja'i.er

llo "

Itlo.
P ups

I'lo"
Pups
ulean ed

%

Pre*hlean i ng
Los s

I'lo,
llia I es

No.
Feriial es

lìati o
I"lal es ; l{0.

Deformi ti esb l^ä

6t

IJ¿

63

64

65

66

67

6B

69

70/
71

72

ll
1?.

l3
ll

7

10

l0 9"1

i2 0.0
13 0.0
l0 9.1

7 0"0

t0 0"0

NOT PRTGNANT

]t 8"3

NOT PREGNANT

B l1.l
7 0.0
B 0.0

4

5

6

4

Ã

5

6
-7

7

6

2

Ã

l:l
l:l
l:l
l:l
l:0
l:l

.50

.4A

"17
.50

.40

"00

1? 9 2 1:A "22

9

7

B

?

4

+

5

3

4

1:1 "67
I :0.75

l:1.00
Total I 00 96 49 47

Mean 10.00 9.60 4.00 l:0.96 0.00
+

s.E.M.0.68 0.65
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I
t

L,

'ì
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li

ti
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it

l¡
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''i'.

ff,i:ri .-' !ì ,,

-Qir-'¿r=.F" -" .l li:r:i /l<r; l,,lar le-:r'

No.
Mean llitp
I,Jt "
Day 7 (g)

l.ieaä i:'ui-.;
hl.t-

iJeali.ii lrg (g )

7;

i,ii;. I iì (:r''rl¡ls c

ili;r;¡'i.'ioï¡ oì'
P,-tg;':an C¡t

i i-l;:;¡i:-; )

6l
62

63

64.

65

56

67

6B

69

7A

71

72

14
laIJ

14

l5

20

l5
NOT PREGNANT

ll
NOT PREGI'IANT

14

l6

17

50

4-5

40

47

b4

47

|.!\O

:Ò()

â11
r- I i)

?_2A

r)1 -,
l-!Jì

n:)t^L

2?

LJ

,}i
L¿

L:1

39 ?55 Ló

44

5t

54

2'l{t

219
.)1 4)¿ tt)

23

22
t))
t- ¡-

l"iean l5 4B 220 ?.2.5

t
S E. I,{.

0.77 2. 3C ù.lB
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6 CC inr¡,/ i< c-*_.*-*.:i._. - y"

Ra.t illo. 2Z Foe'iüs L?.

"L3
" l_7

"R2
Foetus Lz

"L4
¡¡ Rl

"R3

Foetus Ll
,, 

L2

"L3
Foetus Ll

"L2
"L4
"Ls
"L6

Rat No,24

300 mq/k g

Rat l'{0. 2B

Rat No. 34

lrlllllrr,!¡r ï\., ì,r¡ l t,¡\1..'-¡,^. I

åii!,i,[ j:lij,. Æ,tûi4Ai ]._ii"-S Ai:j S; ût) ï A"ii: ij iJ i Ti-i i:P i. i. i;'''i 'i"iìi1¡t'i-i'l
r.l! I

I s t I umL¡ a r ve r.feb ra b 
.i 

¡:a r.í;.i ie
l4 ribs one sície + 5th Jumi;¿ir ver,cel¡ra bi¡;ai".i:ite
6th iunli:ar ver^teirra bi par,t.ii.e
l4 ribs -r unossifiea sternum

2n d I umb a r ve r..Leb r.a h enli cen t ri c
l4 ribs + lst & Znd 'iunlbar veriebrae bi pa.rt.i be
A.l I I umbar veruebrae henii centri c

lst & Znd lumbar vertebrae acentric

All lumbar vertebrae bipartite
Al I I unib a r ve rteb rae b i pa rti te
Al I I unbar r¡erteb rae bi part.i te

14 ribs + 3rd, 6th, & 7th lumbar vertet:rae bipartite
l4 ribs + 3rd - 7th lumbar vertebrae acentrjc
3rd - 7th lunbar ver.Lebrae acentric
All lumbar vertebrae acentric
14 ribs + Znd & 3rd lumban vertebrae fuseci + alllumbar vertebrae acentríc
Al I I umbar vertebnae bi parti te
Znd, 3rd & 6th lumbar vertebrae b.ipartite
I4 pai r ribs + al I I umba¡^ vertebFâe ?¿cêñtl^i c
3rd , 7th & Bth j umba r verteb rae b i pa rt_i te
Ai I 1 umbar verteb nae acenti^i c
All lumbar vertel¡r^ae bipart.ite
All lumbar vertebrae bipartite

il

L7

R1

R2

R3

R4

R5

R6

il

ll



FîT

APPII\DT X I [orrt'ci

Rat No. 35

Rat No. 36

.l50 
mq/kq

Rat No 42

Rat No. 46

Rat No. 47

Fcetus Ll

"L3
"L5
"L7

Foetus Ll

t¡

¡t

il

L2

L3

L4

L2

L3

Alj iuiribar verr'.ebi'a.e hemicei"rtrjc or. b"ipartite
Al I I umba.r veri:ebr'ae henli cen Lri c or. bi ¡rarL'ite:
Ai I I unrrbai' vertebrae heinj centr-i c or b'i¡:a.rti te
Al l lumba.r vertebrae henj cerrbr.j c or b i¡la.'rti'Le

14 pa'ir y''ibs + all lurnbar ver'[.ebrae hemicentr'ic
or bi pa.r'ti te
Al I I umbar vertebrae henri cen'Lric or b i pari'i'be

A1 I I unlbar vertebrae hemi centri c or bí parii te
'14 pa'ir ribs + alj lumbar vertebrae hemiçenLric
or bi pa.rti te
l4 r'ibs + al I I umbar vertebrae hemi centri c ol^
bi partì te
All lumbar vertebrae hemicentnic or b'ipartite
Al I I urnbar vertebrae hemi centrj c or bi part'ite
l4 ribs + all lumbar vertebrae hemicentric or
bi parti te
14 pair ribs + all Iumbar vertebrae hem'icentric
or bi part'ite

14 pair ribs + 2nd & 3rd lumbar r.,ertebrae Lripari'ite

0'l i godactyly + rì ght radì us abs ent + al I I umbar
vertebra.e hemi centri c or bi parti te
0'li godactyly + ri ght radi us absent + al I I umban
vertebrae hemi centric or b'iparti te

l0th & llth ribs fused + lst & Znd lumbar vertebrae
bi parti te
lst - 3rd lumbar vertebrae bipartite
llth &lzth ribs fused + lst & Znd lumbar vertebrae
acen tri c

lst lumbar vertebrae acentric
lzth & 13th ribs fused + lst - Sth'lumbar vertebrae
acentri c

L5

L6

L7

R2

il
R3

Foetus L4

Foetus Rl

"R2

Foetus L]

n

¡t

tl

ll

L4

L5



7S.

Rat t\0. 47

Rat No. 48

Foetus L6

,, 
RI

"R2
"R3
"R4
"R6
',R7
"RB

Foetus l-l

"L3
"L5
"Rl
"R2

APPEi'{DiX l (toni:'ci

lst - 3r"d I ubar ver-i:ebra.e biparti te
I l th & 12i:h ri bs f usecl

A'¡ I I unlbar. vertebroe bi pari.i te
lst & 5th 1uil1baì" vertel:rae bi par.i:ite
3rd I unibar vertebi"ae bi parti te
3rd Iumbar vertebrae bjpartite
i4 pai r ribs + rst & 3rd r umbar vertebrae r¡i part.i.te
lst, 4th & sth lumbar vertebrae bipartite
Al I I umbar vertebrae bi parti te
All lumbar vertebrae bjpartite
Al I I umbar vertebrae f used and Lri part.ite
All junlbar vertebrae fused and bipartite
Al I iumbar vertebrae hem-icentri c
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A,rP[itD] )i

CUI4UL/lTIVI DüTl\ 0i\ SPRAGUE - DAiri!_i:Y tlATS t4J.\ï i.iTAII"IID T N

C0NSULT0)( i-AB0RlÀT0Ri¡:S,Â'lxIl4AL l-¡OUS[:

C0RRECT T0 JUtY lst l97l

Pa ramete r
Control Aninials

0n 1¡r

Aninrals Frcìr
I nacti ve Total

Preqnan cy Rate

Pe rcent age
[\umbers Invol veci
lìange of l'{ean Val ues

Corpora L.utea

85.7
306/ 357

66.7 - 100.0

B?.4
660/B0l

60.0 - 100.0

83.4
96611158

60.0 - 100.0

Mean [.1o. per lvlother
Numbers Invol ved
Range of lvlean Val ues
Indj v'idual Ani rnal Range

I 3.21
4042

10.36 - 15.23
2 - 1B

14.40
9504

9.91 - 15.42
1-24

14,02
I 3546

9"91 - 15.42
1-24

Irnpl antati ons

Mean No. per l4other
Numbers Invol ved
Range of Mean Val ues
Indi v j dual An'imal Range

11.40
)nooJ"?OO

7.42 - 14.96
l-14

il .95
7887

7.80 - 15.30
1-20

lt.78
11375

7 .42 - 15.30
I -20

Pre-I I antati on Loss

% Loss
Range

l3
9.6

.7
- ?1.2

17
6.7

.0
- 28.l

16"0
6.7 - 28.1

Foet us es

Mean No. per l¡lother
I'lumbers Invol ved
Range of f'îean Val ues
Indi v'idual Ani mal Range

Resorpti ons

I 0.90
3335

8.50 - 13.25
0-t4

1.l.37
7504

7.55 - 14.40
0-20

11.22
I 0839

7.55 - 14.40
a-20

Mean No. per Mother
Numbers Invol ved
Range of l4ean Val ues
Indi vi dual Ani mal Range

0.25
76

l5 - 0.58
0-5

0. 35
231

0.07 - 1 .36
0-7

0.32

0 0.07
0

307
-l
-7

36

Res orpt'i on' Si tes

Mean No. per liother
Numbers Invol ved
Range of Mean Values
Ind'i vi dual Ani mal Range

0.25
77

0.08 - 0.42
0-4

0.23
152

0.07 - 0.45
0-3

0.24
229

0.07 - 0.45
0-4



tì

Pa ramete r
Coni ro I Ari'i ilio.'Ì s

0nìy
Arri¡r¡als i:r"oin
ï¡laci, ii,r: ûy,ugs Total

U't:eri ne Dea'l-.irs

fvlean i{o " per lrfoth*"
Nunlbers Invol vecl
f{an ge o í' l4ean Va I uels
Ind'ivi dual lrn j mal iìan.qe

Foeta.l l,.Jei Uh'Ls

Crown Runr Lerr hs

Number t'1al es
l',lumber Fernal es
Range Mal es : Femal es
Range of l'{ean Val ues

Major Deformj tí es

Percentage
Numbers Involved
Range of Mean Val ues

Mi nor Defor nli ti es

Percentage
Numbers Invol ved
Range of Mean Val ues

l 86l
147 4

1 :0 "79'l :0.52-l:1"34

0.66
22

0.00 - 1 .27

' 4.44
l4B

2.06 - I .41

r,2 ?

38.3 - 47 "633-52

39 56
3548

l:0.90
I :0.60-l :1 .37

0. 87
65

0.00 - 1.54

0. 56
536

0.10 - i"65
0-B

5Bl 7
5022

I :0. 86
I :0.52-1:1 .37

0. B0
87

0.00 - 1.54

0. 50
153

0"23 - 1.00
0-6

.Ll
a)ô

"ÕÕ

U

0. 58
ac,!)JOJ

1û * 1.65
0*8

I'fean Foei;a'l l,Jt. (S)
Range of' f"leen Val ues
Incli vj dual An j mal Range

4.60
4,17 - 6
?ú.2-F,

B64
4.17 - 6
3.42 - 7

(\
ólt9-rL44

4 "96
4.19 - 6"15
3,56 - 7.1?_

"Lt
.12

Mean Crov¡n/Rurnp Length (mrn)
Range o'f l4ean Val ues
Indi vj clual Ani mal Range

Sex Rati os

4l .5 -
?û" -

aô
JÕ?46

49

4. B0
520
-o770.77 - 9.

4.96
372

.3
î1JJ

47 .6
52

09 0 09

a

I



ii'i.

lìeformity

Co'¡¡'l ro i i:ril i ma I s
0n'ly

lio. %

iiirinrals Ë¡^onr

Ii-¡;icL'ive Drugs

No. %

ïobal
No. /o

t''ia..i or lle'fecis

[>ren ceph a. ì¡r
Agna'bhi a
l'{'i crognath ì a.

Cieft Palate
Anoph th al mi a.

Fus ed R'i i:s
Wavy Ribs
Rib Abseni
Unossi fieci Sternum
0blique Fus'ion of
S te rn eb rae
Caudal Vertebrae Absent
Lumbar Centra Absent
Sacral Centra Absent
['{us cl e Fl exure
01ì godactyly
l-lyoron eph ros'i s

2

3
2

I
I
I
1

I
6

:

2
2
3

0
0
U

06
09
06

J

4
{.

4
I
2
2
2

4

0
0
n

0

U3

06
ô'r
06

k
't

4

4
ôL
5J
J
.J

30

0
0
0
n

0
0
lt

0
0

05
û6
04
04
0?
03
03
03
2A
LÐ

0.03
0. 03
0. 03
4.320.lB

0" 06

2

.I

l
I

I
I

0. 05 5
a
I

I
I
J
3
4

0.05

0
0
0

06
06
09

0 23 0
0
0

l8
03
04

l4i nor^ Defects

i4 Pair Ribs
i4 Ribs One Side

90
5B

2.7 0
1.74

202
170

2
2

69
27

306
214

2.82
1.97



Pa ramete r
Contr'cJ /{nimals

0n 1y
Animals From
inac'í:i ve Drugs 'lo ta I

LITTIRIi\JË GIì niltiq

P¡^e ìh Rate

Pe rcentage

Total llur:bers Invol ved

Ranga

Durati on of Ges tati on

It{ean Durati on (Da.ys )

Ran ge

Indivjdual Animal Range

Pups Born

Mean Nur¡ber per Mother

Total Numbers Involved
Ran ge

Indi vi dual Ani mal Range

Pups lrleaned

Mean Number per Mother

Total Numbers Involved
Ran ge

Individuaj Animal Range

Pre - l,leani n q Loss

Percentage

Range

l,Jeiqht Gain

Mean Pup Wt. Day 7 (g)
Range

Mean Pu.p t,Jt. l,Jeanjng (g)
Ran ge

Percentage h|ei ght Increase
Range

85.67

156/lB0

66 .7 - 100.0

21 .9

21.8 - 22.0

20-23

11.30

1763

9.21 - 12.10

6-14

8.70

1357

6.46 - 9.21

0-12

23.0

11.4 - 27.3

ll.3
9.0 - t4.4

35. 3

26.1 - 49 .2

?.12

170 - 282

86.67

I 56/l B0

€)6"7 * 10û.0

?1 .7

21 .5 - 21.9

2A-23

11 .00

1716

8.50 - 12"31

7 - t5

7 .92

I 236

5.49 - 10.63

0 - t3

28.0

11 .7 - 31.2

11.6

8.9 - t3.0
38.4

27.9 - 43.3

231

189 - 288

86.67

312/ 360

66 .7 - 100.0

21 .B

21.5 - 2?.0

ZO-23

ll.t5
3479

B. 50 - 12 .31

6 - t5

8.31

2593

5.49 - 10.63

0 - ]s

25.5

ì1.4 - 31.2

11.5

8.9 - 14.4

36 .9

26.1 - 49 .2

221

170 - 2BB



P a ranie te r Contr'ol Ailtnials
0n'ly

,4ni¡laJs [:ro¡.lr
ïnacti ve Dr.ugs

Sex Ra tí os

Total i'lunber l.,iaJes

Total Number Females

Rati o Mal es : FeniaJ es
Range

7 4.9

608

I :0. B'l

l:0.60-,I:1.14

703

53s

I :0. 76

l:0.52- f:0.98

ïo'ta I

14s2

I i4l
1:A.'t9

'l:0"52-l:j.14
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OlrEF,z\I-i- DISCUSSÏÛ].ì A}.ID col'ic]-uslûl"lg

\¡i/tth iäl.ei:s ¡ ific di fferen ce s p,Cin in i s tr âti on of E pII-II4
to rabbíi:s, ï¿rís   has er¡ol<ed teral.cgenic, en:iirryo.í.oxic
and embryoleth¿'l effccts 

'oi lcìss €;evere tirãn those in¿Lrced bvPHEhlYl-ÛiFl" The na-ture of the ierår'r-cgenic respcnsej was sinrilarin the rar and ihe rabbir bur vlas quaìirãrivery ¿ifrårãnr rr:ã,"'i'rr*,

The rerarogenic effects of pl-IENyroll.r i.n anii¡a.ls haveplglriously been described             
     a'd irs possibre rrr-rnran rer¿irogenit-acriviries has bee,-' discussed      ,    bur ir is genáraii5, ¿6."Ored rhat rherisk is small and that removal of this ioeu.n* of ari.ti-convulsanttherapy would constitute a severe risk in itself. '
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