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1. Fertility Study in Rats

Study Numbers: ML-222C3 (contract Lab.’s No.)

000602 (sponsor’s No.)

Study Dates: June, 1981 to September, 1981

GLP Compliance: The study was conducted in compliance with GLP
regulations.

- Animals: JCL:SD strain rats, obtained from were
" housed individually in wire mesh bottom plastic wall cages with
free access to CA-1 solid food. Males were about six weeks old
(mean body weight 196 g) and females were nine to ten weeks old

(mean body weight 216 g) at the initiation of the study.

(«. Dose Levels and Treatment Regimen: 0, 30, 150 and 1000 mg/kg/day
(24 males or 23-24 females per group). OPC-21 (Lot No.1F71) was
suspended in 0.5% carboxymethylcellulose at appropriate concentra-
tions and was administered once daily by oral gavage at a dose
volume of 10 ml/kg. Control animals received vehicle alone.

Males were treated for 9 weeks prior to the start of pairing with
treated females and continued through the pairing period till the
day of copulation. Females were dosed for 14 days prior to pairing
and continued through pairing period till day 7 of gestation. (The
confirmed day of copulation, evidenced by the presence of a vaginal
plug, was considered as day 0 of gestation.)

There was an additional group of 24 untreated females mated to the
high dose group males. (The high dose males were first paired for
7 days with high dose females, and then again paired for .7 days
with untreated females.) This additional female group will be
referred hereafter in the review as the untreated female group.

[It is stated that the doses were selected based on the results of
single dose and 28-day administration dose ranging studies in male
and female rats of the same strain as used for the fertility study.
In the single dose study, rats (10/sex) were given a single
; administration of the drug at the “highest feasible” dose of 5000
( mg/kg by gastric intubation. None of the animals died during the 7
- day observation period. There were no treatment—relatedwfindings.
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For the multiple dose study (6 rats/sex/group), the drug was
administered at 0, 500, 1000 and 2000 mg/kg/day for 28 days by
gastric intubation. No deaths occurred during the study. There were
no treatment-related findings except for significantly 1lower
hemoglobin (4%) and RBC (7%) values for the 2000 mg/kg/day female
group compared to concurrent control values. Although no remarkable
toxicity findings were seen even at the highest dose (2000
mg/kg/day) tested in the study, it is stated that since “technical
difficulty in continuously administering this high dose to pregnant
animals was anticipated”, a dose of 1000 mg/kg/day was selected as
the high dose for the fertility study. No further explanation for
high dose selection is provided. ]

Observations and Measurements: Males were observed weekly for body
weight and food and water consumption, and were killed after
checking for pregnancy of paired females.

Females were examined once weekly before mating and once daily from
day 0 to 20 of gestation for body weight and food and water
consumption. They were also observed for clinical signs during the
course of gestation. .

At day 20 of pregnancy, females were killed and numbers of corpora
lutea, implantation sites, resorption sites, dead embryos and live
fetuses were counted. Live fetuses were weighed and examined for
external abnormalities. About two-thirds of the fetuses were fixed
in 95% alcohol, and their skeletons were cleared with K H ' and
stained with alizarin red S (Dawson’s method) for the examination
of skeletal abnormalities. The remaining fetuses were kept in 10%
formalin until about 2 weeks prior to examination, then fixed in
Bouin’s solution, and examined for visceral abnormalities (Wilson’s
and Nishimura’s methods).

Wilcoxon’s rank sum test was used for the analysis of data on post-
implantation loss, external, skeletal and visceral abnormalities of
the fetuses, retarded ossification of metacarpals and metatarsals,
and numerical variations of ribs and vertebrae. All other data were
analyzed using the t test. ~

Results: No significant clinical symptoms were noted. Two males
from the 30 mg/kg/day group (one in the third treatment week of the
pre-mating period and the other on the third day of the mating
period) were either dead or removed from the study due-to dosing
injuries. No significant treatment-related effect on bedy weight
was seen during the 9 week pre-mating period in males or the 2-week
pPre-mating period in females. The mean body weights of all drug-
treated female groups were higher than concurrent control weights
during the entire gestation period, with statistically significant
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differences noted at 150 and 1000 mg/kg/day during the first five
days of gestation. No significant treatment-related effect on food
or water consumption was noted.

Reproductive performance - The occurrence of copulation in females
was determined by daily inspection for vaginal plugs. Copulation
occurred within 6 days of pairing except for one female each from
the 30 and 1000 mg/kg/day dose groups and untreated female group,
and 2 females from the 150 mg/kg/day group. When females that
failed to mate were paired again with males (of the same group)
that had made other females pregnant, copulation occurred in the
two females from the 150 mg/kg/day dose group. There was one
pregnant female each from the 150 and 1000 mg/kg/day groups in
which no vaginal plugs were seen as confirmatory evidence for
mating. Since the treatment period in these 2 females did not
accord with the protocol, the fetuses from these females were not
evaluated.

The pregnancy rates for control, 30, 150 and 1000 mg/kg/dayAdose
groups were 95.8%, 95.4%, 87.5% and 100%, respectively. The
untreated female group had a pregnancy rate of 100% :

Fetal findings - The numbers of corpora lutea and implantation
sites, the incidence of post-implantation loss, the number and
weight of live fetuses, and the number of fetuses with external
abnormalities are presented in Table 4. The mean number of corpora
lutea was slightly higher in drug-treated groups (not  dose-
dependent) and in the untreated female group than in the control,
the difference being statistically different at 150 mg/kg/day. The
numbers of implantation sites and live fetuses and the weights of
male and female fetuses were comparable between control and treated
groups. The incidence of post-implantation loss appeared to: be
higher in the drug-treated and untreated female groups (6.3-8.7%)
than in the control group (5.9%), however, the differences were not
statistically significant.

The incidence of fetuses with external malformations for the
control, 30, 150 and 1000 mg/kg/day dose groups was 0.0, 0.6, 0.4
and 0.3%, respectively. The untreated female group had a
malformation rate of 0.3%. Multiple anomalies of the fore- and
hind- limbs with bilateral microphthalmia, brachyury and mild edema
were seen in one fetus from the 30 mg/kg/day dose group, and
otocephaly with micrognathia, microstomia, unilateral microphthal-
mia and cleft palate were seen in another fetus from the same
group. (The former fetus was sacrificed for skeletal examination
and, at the time of abdominal dissection, was noted to have
developed right aortic arch with complete transposition of the
great vessels.) Mild edema was seen in one fetus from the 150 mg/
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kg/day group; and vestigial digit of the right forelimb, kinky tail
and plastic paw of the left forelimb were seen in one fetus from
the 1000 mg/kg/day group. Edema was seen in one fetus from the
untreated female group.

(Note: Historical control data from 21 studies performed at the
facility where the present study was done, during the period from
1976 to 1981, showed that the incidence of fetuses with external
malformations ranged from 0 to 1%.)

Skeletal findings observed were grouped under malformations,
variations in the number of ribs and vertebrae, and retarded ossi-
fication.

The skeletal malformations are presented in Table 5. The incidences
of malformations in drug-treated groups were not significantly
different from the concurrent control. Dumbbell-shaped thoracic
vertebral bodies were seen in all groups including control.
Anomalies of thoracic and/or lumbar vertebral bodies (partial
hypoplasia of the 10th thoracic vertebral body in one control
fetus, absence of the 10th thoracic vertebral body in another
control fetus, and partial absence of the 13th thoracic vertebral
and the 2nd lumbar vertebral bodies with hypoplasia of the 2nd
right lumbar vertebral arch in one fetus from the untreated female
group) were seen in the control and untreated female groups. In the
30 mg/kg/day group, the fetus with otocephaly showed hypoplasia of
the mandibula and unilateral orbita and cleft palate, and the other
fetus from the same group with multiple anomalies of microphthalmia
and brachyury showed fusion of the cervical arches and ribs with
severe retardation of ossification. Wavy ribs with anomalies of the
clavicula, scapula, humerus and thoracic vertebral body in one 150
mg/kg/day fetus and the absence of the Sth right metacarpal bone in
one 1000 mg/kg/day fetus were observed,
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The variations in the numbers of ribs and vertebrae are summarized
in Table 6. A dose-dependent increase in the incidence of fetuses
with 14 ribs was seen in drug-treated groups (statistically
significant at 1000 mg/kg/day) compared to concurrent control
incidence. »

The incidence of ossification of metacarpals, metatarsals and
caudal vertebrae are given in Table 7. Although not statistically
significant, the incidence of less than 4 metacarpals on either or
both side was higher than control in the mid and high dose groups
and in the untreated female group.

Visceral malformations are presented in Table 8. The incidence of
visceral malformations was higher in the untreated female group
than in the concurrent control group, but the difference was not
statistically significant. Abnormal origin of the left common
carotid artery in one control fetus, ventricular septal defect and
hypoplastic spleen in one high dose fetus, and absence of thyroid
gland with abnormal origin of the left internal carotid artery and
ventricular septal defect in one fetus from the untreated. female
group were observed. i




36

NDA 20-863 -

L el A11ed1u3sebrajul : 6
©-50°0>d “)1043u0) wou) IWadajjip 4Alavedpjjubyg 3 &
®18p Y3 wWO4) papnyaxad sen Uopyedy 8550 ay) jo Ucilepaelaas adaras yijna $N39j aug (q)

3PS 3337 7 Apys aybiy (e}

l'll‘lI.|Illll‘-'-l|.l||l|.l|||||l"‘l'|'l|ll||llll‘ll'lll‘llllllllllllllllllllll'llllll

€ 2y°1 .2 € X970f )
£ £12 82 K7 92 ost 912 paIrasup
€ 3€°2 ) : (s21°2y )
S e %1 1 62 s21 912 0004
€ 2$°2 ) € 25°55 )
g 26t 2 £t s Pr{} 161 051
€ 150 ) , € x2°€5 )
3 f12 1 2L 52 £91 (D52 ot
€ Xy ) o x§°c2 )
g 912 22 7l 91 691 122 1oa3u0)

, 22 92 WYL LY YISl 518 $3sn3a, (By By Bu)
| awIgIYdaa (9)8q}4 jo ~oy 30 *oN #sop pue dnoug
LEET I PP

e e o e o 0 o e -t e 0 e o 2 o . 0 s 2 e 0 s o e B s s

$35N31334 ey U} deaqaddap Yeadwsaug pur $qiy jo Jaquny ‘9 aTqgel




37

) A11e3J3sebeajuy : By

coo oo PIUINEXS Jou €A Jea)3 03 palye) eyl $N313} 3uo0 U} uUIWYIIAS Jel13)IYS (P)
“sndiedejaw jo Ejep 341 w4y papnyaxa sen auoq jedivaejau 43¢ Y3 0 udsqe YIIn sn33; dug (3)
818D 343 wouj papnyaxna sen UOKIeIj4y550 34yd Jo LOyIEPIEIIT 21aA2S Ygn sN13) aug (q)

PIT 13370 7 Ipis by (e

e 970 CX0%0 ) (x6°4_3 RE1AT) ‘
1°y ——————— ————maolo ———————ee
0 212 ) 88 821 912 pPateaajup
e B0 X070 L _C2S°0.) (36768 ) .
1y ———————— —m—— e ————— PN,
0. UPYYIZ ] 18 821 (3912 ooot
e BT X000 ) (X0°% ") X795 )
0~y i ces e —— PR E
0 561 2 98 111 261 oSt
. £°0 (%00 ) € 6%t € 1572y )
. T ey el e Do (DRI D xSTTY)
0 otz ) £21 16 (91512 of
£°0 € x0°0 ) € X¥°L ) € X£769 )
C g e IR SSURE R SR faL 8 .
0 g12 £ ry 601 122 1043u0)
e e QT8 SRR TR . :
BN R T T T ueay AR NS 74 2 V1 TS " LA sasnyaj (8} “ByyBu)
304gajIan (®)snsJieyeyay (*)sndaeaeyay 10 "oN asop pue dnosy
1epned - jo *oN ’ :

BAMIAYTINYTI0T U0} Ie3 41850 a1 U0 U0 f eAUDSqy L o/TqelL

NDA 20-863 -




00
3 -
4 i
Ayreaparysebesjul 3 6y
4a334% pilosea Jeuaauy 333Y Y3 jo uibjao leviouqe yign pue)B pjoadyl Iyl jo IuIsqy (9q)
udIYds dp1swydodAy Yyiypm (e)
- B O AL IR Lei xRy L
e 9l 01 121 g6 Pajeadyup
v € 20°2 )
SRS b2 L S - SETE SRR TR SRR Jp . 88 osot
O XETE )
3 1 88 0st
rrre 2o et amaii el 2t e e o — PP R RO b L DD
y Y 66 139
( X0°S- )
A - 2 @02 e e —— -t " me e rm ) Aermemasw soe -.l:.v A A b c—————— s A L8 b b3 h 4 —n ‘ B L e B . “4‘ DR °°P Hakﬂcou
329jap - Jeydas £4334% priosed uouwwed 3j33) - YI3U Yy vy ea—-nuv~aMuna )
S IAUEIRETTTY 943 30 uybylo Jewdouqy JUsUWIS djudyy (1)1230} (31838n3a3 (8} 76y Bu)
. jJ0 ~oN aso0p pue
; ————— ———— dnoJsg
Suojlemiojlew Jeudasip
. ;
12-0d0 Y34A PIIRaI] SIY JO SaENIaJ A} U} SUO|IPWIO) )Ry Jeaadsy g °Tge]
1
o)
o
%
=
o
mm
% AL,II\\..‘ f i — !




NDA 20-863 - " 39

Study Number: 210521-0812

Study Dates: July 10, 1981 to August 3, 71981
GLP Compliance: The study was conducted in compliance with GLP
regulations.

Animals: Male and female Sprague-Dawley rats (10-11 weeks-o0ld) were
obtained from The males were housed in
metal cages and the females in plastic cages, with free access to
solid food. After a week of quarantine and acclimatization, the
animals were mated. The confirmed day of copulation was considered
as Day 0 of gestation.

Dose levels and Mode of Administration: 0, 40, 200 and. 1000
mg/kg/day (5 pregnant females per group). OPC-21 (Lot No.lF95M) was
suspended in 0.5% sodium carboxymethylcellulose at appropriate
concentrations and was administered to the dams once daily by oral
gavage, at a dose volume of 10 ml/kg, on days 7 through 17 of
gestation. j

Qbservations and Measurements: The dams were observed for clinical
signs twice daily (30 min and 2 hr post-dose) during the treatment
period. The body weights were recorded on day 0 and days 7 through
20 of gestation.

On day 20 of gestation, the dams underwent cesarean section, and
the numbers of corpora lutea, implantation sites, early and late
resorption sites and live and dead fetuses were counted. The live
fetuses were sexed, weighed, placental weights taken, and examined
for external abnormalities (including oral cavity abnormalities).
The dams were subjected to gross pathological examination.

About half of the live fetuses were fixed in 95% ethyl alcohol,
cleared with KOH and stained with Alizarin red S(Dawson’s method)
for the examination of skeletal abnormalities and progress of
ossification. The remaining fetuses were fixed in Bouin’s solution
and examined for visceral abnormalities, the head by Wilson’s
method and the thoracoabdominal part by Nishimura’s method.

Skeletal and visceral examinations were performed using a binocular
stereoscopic microscope. -
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Data on maternal weight, food consumption, numbers of corpus
lutea, implantations and live fetuses, fetal weight, placental
weight and the number of caudal vertebral bodies were analyzed
using the t test and the data on sex ratio by the X? test. All
other data were analyzed using Wilcoxon’s rank sum test.

Results: No notable clinical signs were observed throughout the
treatment period. No treatment-related effect on body weight or
food consumption was observed except for a slight (and not
statistically significant) reduction of the body weight gain and a
decrease in food consumption at the high dose during the first 2 or
3 days of the treatment period.

Results of the cesarean section are presented in Table 9. No
significant differences in any parameters (numbers of corpora
lutea, implantation or resorption sites, dead or live fetuses, and
body weight or placental weight) between control and treated
groups, or any dose-dependent findings were seen. The only exter-
nal anomaly observed was a hematoma in one fetus at 200 mg/kg/day.

The skeletal findings are presented in Table 10. Skeletal anomalies
observed in the study included waved and knobbed ribs with
shortened and misshapen femur in one mid-dose fetus, and waved and
knobbed ribs in one low-dose fetus.

No dose-dependent variations were seen except for the cervical ribs
with incidence rates of 0, 0, 2.6 and 6.9% for control, low, mid
and high dose fetuses, respectively. Fourteenth ribs were seen in
all treated and control groups, the incidence being highest in the
low dose group, significantly higher than in controls.

A greater than control incidence of non-ossified cervical vertebral
bodies was observed in all treated groups, the difference from
control being statistically significant at low and mid doses. Dose-
related increases in fetuses with non-ossified 5th and 6th
sternebrae (statistically significant for the 6th sternebrae at the
high dose) were seen. The number of fetuses with less than 4
metacarpals was also increased dose-relatedly. No treatment related
effects were noted in the number of caudal vertebrae or in the
number of fetuses with reduced metatarsals.

The visceral findings are presented in Table 11. No dose-dependent
increase in visceral abnormalities and no significant difference
between control and treated groups was noted. Visceral anomalies
observed only in treated groups included ventricular septal defect
(high dose), left umbilical artery (high dose), post-ureteric
uterus (mid dose), ureteric convolution with dilatation (mid dose),
subcutaneous hematoma (mid dose) and polydactyly (low dose) .
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h Table 9.
Effects on prenatal development in rats treated with OPC-13013
- Preliminary study -
Exp. groups - 46 260 1060
(mg/kg/day) Control
No., of dams' s 5 5 S
Total corpora lutea 81 a) 86 90 79
‘ 16.2£1.79 17.240.84 18.0%2.55 15.822.17
Total implants 69 a) 72 ~76 59
13.824.09 14.421.82 15.2+3.03 = '11.825.50
No. of résorptions '
- and dead- fetuses
early 2 9 3 W 1
. (2.9) (12.5) (3.9) L (1.7)
(,, late 0 0 0 0
dead 0 0 0 ; 0
total 2 9 3 / 1
(2.9) (12.5) (3.9) (1.7)
Total alive 67 a) 63 73 58
13.4%4.51 12.6£2.30 14.623.58 11.6£5.55
Sex ratio 1.482) 1.03 0.78 1.07
(40/27) (32/31) (32/41) (30/28)
Body weicht (g)
male 3.552:0.158a) 3.56520.231 3.527£0.211 3.61920.070
female 3.332£0.135 3.372£0.178 3.269%0.356 3.459+0.185
. Placental weight (mg)
male 486:41.32) 465234.4 472451 .4 494+35.3
female 45646.4 468%57.6 499:96.5 488+49.7
) No. of external 0 0 1 0
(' anomalies (1.4)
\ hematoma

a): Mean*s.D.
b): Male/Female
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