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Action Rcquested:

Review of rabbit and mouse teratology studics submitted by Zovcon
Cornoration to support registration of Methoprene (Altosid, techuical
Acc # 242045).

Conclusions and Recommendation:s:

I. Rabbit Teratology:

This study does not show evideuce of teratogenicity. However, this
swudy is lacking a positive control to indicate the seasfitlvity of
this particular straln of Japanc:te rabbits to any chenical
teratopen. ’

From the current study the no effect level (NEL) is consldered to be
200 pg/kg/day, and the least effect level (LEL) is considerad to be
2000 ng/kp/day for embryo lethality in utero.

This study is classified as Core minimua. The rezistrant is being
requested to subtmit histerical terata incidenes ior this strain of
rabbit. '

Mouse Teratology:

This study is classified as supplemantary. The follouing additfunal
data are required inorder to allou proper review of the studyr for
teratogenic and fetotexic potential.

1. Absolute and relative internal orpans weight for individual
animals (tabulated).

Data oa ossiflcagion and detall deseriptions of vertebrae for
individual aniwals (tabulated). .

Toxicology Branch requires a statement fron the replstrant or
testing laberatory addressing the possibility of o biwadal
effect (or an cifect at lower dose level) on the aaapuratfon of
males and females as it 1s manlfested by the delay ia tlee
doscent of testes and the slowing of the opculng vl the vag i,
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I. Rabbit Teraroleny:

Review and Mothad:

This study (N{I-PL-74-24C5) dated July 1975 was conducted by Hoomra
Research Institute (Japan) on four groups of nine-uwonth old
nulliparous Jopansse rabblits, acclirutud for onc ionth prior to
study. Each proup consisted-ef 10 pregnant anfzal- A prelisinaxy
subacute toxnicity study vas done for dose range ¢ .ermipatinn.
Posage levels of 0, 5¢, 200 or 2000 ma/ig of the techntcal grade
(95.7% a. 1.) vere adetnirtered datly in olive ofl by pavugu to
pregnaat rabbits from day 7 te day 18 of pregnancy. General syaptoas
vere observed dafly frowm day O to day 28 of precnancy. Weisht was
weasured every tvm 4. 03 day 2§ of pregnaucy, fetuses were
delivered by € -a: . sections nnd examined. VYetal distribution,
nusber of iwmpl ..tation si/eg and wmortality were recorded. liortality
was divided inte four ouregories, f.c. resorpticn site, carly, mid or
late fetal deat’ tatoat, hefylt and todl length of the viable
fetuses were v oocav3d.  Sox way “2ecri.od and abneraclities of
externai morthoiogy, including orol canity, and internal ory ns were
noted. Skeietal prenaratinns were wade by Dawson's zethod und
exaunined for any malfornatioc.s.
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Results and Discussient

1. Influcnce on pregiunt anlwals:

A siguiffcaur teductloa (33.4%) of Lody wefght gain of pregnant
rabbits waa observed at 2050 wgl/kg indicating naternal texiclity.

Two cases of sbsrtion cccured at 2000 mg/kg also fudicating maternal
toxficity of the cozpound at this cose level.

There were no abnormslities in general syoptoms and behavior of
pothers during pregnancy. )

2.  Nuober of implantations and fetal mortality:

No significant effect on the nusber of implantations was observed
when treated were compared to controls in the treated aninals
coupared to control. Dead embryos imcreasnd from 5% fn the centrol
to 20.5% at the highest dose level (2000 my/kp/day), while at 50

mg/kg ewbryonic death accounted for 12.4% and at 200 we/ky accounted ,
for 7.7% loss. The effect therefore fs not counsidered to be dose
related.




3. Kumber of fetuses per litter:

The averape number of live feruses was not signfffcantly effected
f.e. 7.9+ 1.9, 7.8 4 2.9, 7.2+ 2,0 and 7.5 + 2.6 for the control,
50, 200, and 2000 cp/kg respectively.

4. Welight, Length and sex of live fetusest

The averagpe body <eight of {ctusvs vas not affected f.c. 33.2 + 5.7,

g.e + 7.7, 35.0 + 7.0 and 39.7 + 5.9 for pales. and 37.6 + 5.5, 38.4
+ 7.7, 35.0 i'7.d‘at6 35.8 + 8.9 for ferales in 0, S0, 200, 2000, .
wgl/kp/day proup respectively. , - B

Yo significant cffect on body lenpth of fetusas {crovn to rump), but
a slight cffect on the tail length was observed at 200 and 2000
welfkglday. )

The sex ratlos (F/M) were 1l.14, 1.05, 1.40 and 1.60 for 0, 50, 200
and 2000 wug/kgp/day groups respactively.

$. External malforwatfons: -
No external malformations were ohserved.

6. Visceral malformations:

Only one case of abnorpal kidney pésition was observed in a male of
200 ngfkg/day group. It secns to ta gn incidestal case since It waus
not ohscrved in other groups including 2¢00 wplkglday.

7. Skeletal malformation:

Incldence of variations in the number of ribs in the treated anical 3
were comparable to those of the control. . 9

The incidence of delayed fusfon of sternal ossificaticn centers was
24.1% in control, 19.2% at 50 mg/kg, 19.4% at 200 rg/kg and 5% at
2000 ©wg/kg.

Conclusion:
This study does not show cvidence of teratogeaicity. MHowever, this study -

i3 lacking a positive cortrol to indfcate the sensitivity of this .
particular strain of Japancse rabbits to any cheaical teratogen. .

Fron the current study the no effoct level 1s consldered to be 200
wg/kg/day, and the LEL is consldered to be 2000 mg/kg for embryo lethality
in utero. ‘ :
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This study in classificd as Core miniwum . The registrant is belng
requested to submit historical terata incidence for this strain of
rabbit.

1. MOUSE TETATOLCGY

Reviev and Method:

This study (NRI-PL-74-2445) dated October 1975 was conducted by NHomura
Research Iustitute (Japan) on four groups of 10 week old ICR linecage
mice acclimated for cnec week prior to the study. A preliminary
subacute tovicity study was donc for dose sclection. Censeguentliy,
the dosage levels of 0O, 50, 200 snd 600 mg/kg were chosesn for the
teratoloyy study. Mothoprine (Altosid) technical grade (95.7%4 a.i.
lot# PC 050054 run 53) in olive oil was orally cdufnistered on doily
basis from day 7 to day 14 of pregnancy. At least 30 mice were used
for cach dose level.  Weight of pregnant mice was monitered three
times a week. Food and water consumptions were uweasured every four

- days.

On the 18th day of pregeancy, 20-23 mice of each.group were .
anesthetized with ether and exsansninated. The uterus was opened and
Fetal vumber, sex and mortrlity vere recorded. The fetuses were
examined for external and visceral abnormalities. Thea by Damon's
(1962) rethod, skeletal preparations were made aod exawined for
rzlformations.

10-14 pregnant mice from each group were alloved to whelp naturally.
For 3 wecks, the neonates were reared by the mother. BDeriapg this
period, general symptons of mothers and pups were observed daily.
Also during this period for 3 tices 2 week, the average weight of .each
littcr was mcasured. The following developmental parameters were
recorded: e¢ar development, halr growth, and opening of eye Yids. The
. internal crgans of the mother vere inspected at necropay the 2lst day
following parturition. The nunber of implantation ccars was alse
recorded. Weanling mice from 5 litters in cach group were insvected
for behavioral change, and cxternal abnormallties at 21 days. At
uccropsy, after gross inspection for abnormalities in imternal organs,
the folleowing organs were weighed: heart, lungs, liver, splean,
kidueys, and testes. keletal preparations were made by Softex and
exonined for malformation. The remaining weanling infants were
separated by sex, and maintained 7 vecks. Duriag this period, each
mouse was velghed weekly, and as an index of maturity, time periods
for deacent of the testes and opening of the vagina were determined.
At 70 days of age, the aniamals were inspected for abmormalities im
behavior and external wmorphology. After inspection of internal organs
the following crzons were weighed: heart, luugs, liver, splean,
kidneys, and testes. Also according tn standacd procedures, H&E
stained slides of testis and ovuries were prapared for histological
exanination. Txamination ‘or skelztal abaorwalities was done with
Softex. :




Results and Discussion:

Effect on dam:

1.

2.

Maternal mortality and behavioral changes: no waternal wortality or
bahavioral changes were obscerved in the treated females.

Maternal body weight gain and food and water consumptions: A
significant increase over contrel in the rate of bedy weight gain
during pregnancy was cobserved in the treatcd females (P=0.1%).

Some significant increase in the rate of water consumption was
reported at the lowest dose level (50 mz/kyz) in the first five days
of pregnancy. A sigaificant decerease in food consumption was also
observed at the fifth day of pregsancy in the 200 mg/hkg croup.
However, neither of these eZfects vas a compound related effect and
are concidered to be of little toxic significance in this case.

Gestation period: No effect on the duration of gestaticn period was
observed. The average duration of gestatica ranged from 18.6-19.0
days in 21l groups.

Effect on fetuses:

1.

Number of implantsiions and dead fetuses: The average nuuber of
implantations has been increased in a dose related manner. This
average was 11.3, 11.7, 12.2 and 12.9 for the countrol, 50, 209 and
60G wmg/kg group respectively. The number of mortalities also
decreased in the treated animals, also i{n a dose dependent manner.
Percent mortalities were 17%, 16.2%, 12.2% and 11.2% for the control,
50, 200 and 600 mg/kg groups. .

Fetus body weight: The average fetus body weight was sliphtly
increased i.e. 1.34 +.38, 1.38 +.15, 1.40 + .13 zod 1.39 +.16 g. for
males and 1.27 +.14, 1.32 +.16, 1.37 +.15 and 1.33 + .12 for feuales
respectively in the coatrol, 50, 200 and 600 mg/kg groups.

External abnormalities: No external abnormalities were observed in
either control or treated groups.

Visceral abnormalitics: No visceral abnoralicies were observed in any
group in the study.

Skeletal abnormalities: Xo major skeletal wmalformations were seen
cither in the control or in the treated groups.
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The incideuce of 14 ribs, unilaterally or bilaterally, was 50.07,
52.0%, 47.9% acd 44.1% in the contrel, 50, 209 and 600 ng/kg groups

respectively.

The caudal vertebrae were 7.13, 8.57 and 8.40 in the comtrol, 50, 200
and 690 mg/kg groups respectively. :

Effect on weanlings:

The ratic of the total number of viable fetuses to iumplantation sites was
88.9%, 92.7%, 99.8X% and $2.7X respectively in the corirol, 50, 200 and 600
mp/kg groups. The ratio of uconites surviving after 3 weeks to live
births was 95.8%, 71.1%, 87.8% and 94.5% in the control, 50, 200, €00
mg/kg grouvps. In the 50 mg/kg group the ratio of viahle fetuwsces o total
fmplantation sites is high (68.94), bur percentage of reared iufants was
the lowest observed (71.1%). '

Fffect on neonatal srowth:

Although there was a considerable differeuce in weight among groups, after
4 wecks, males and females pained weight normally.

The time of external ear development, hair growth, opcring of lies,
descent of testes, and opening of the vapina were meurured as functien of
growth and mararity. In the 200 mg/kg proup the descent of testes was
retarded several days coppared to control (25.6 vs 27.5 days) and in the
50 ng/kg group the opening of the vagina was similarly retarded several
days compared to control (30.0 vs. 32.0 days).
a. At three wecks ‘
in tho flve litter that were necropsied at 3 wecks of age, no chauge
in gencral bebavior and no abnormalities in major organs were
observed. There was no skeletal rulformations scen with Softex
examination.

The weight of the heart the decreased in the 50 ug/kg females (p=1%).

The weight of the lungs increased in the 600 tg/kg females and males
(p=5%). : :

The weights of liver (p=1X) and kidneys (P=5%¢) were increased in 630
ng/kg males. ) ’

The weight of the splecn decreased in the 50 mp/kg females and the
200 mg/kg males. .

In all Cr(-;ttx‘.d nroups (males and fcau.‘xlc:;) relative weight of the:
splcen decreased.

In all treated proups the relative welsht of testes decreased with
gtatistical sipnificance (p=1l).




At ten weeks

The remaining mice from 5-9 litters were uecropsied at ten weeks of -
age. No behavioral, visceral, and skeletal (Softex) abnormalities

were secne.

The weight of the heart increased in the 50 and 200 ng/kg females at »_‘

P=l% and P= 5% respectively.

The weight of lung in the 50 mg/kg group wales décreased (P-SZ).

The weight of the spleen in the 50 wg/kg females increased (P=1%).

The weight of the kidueys of fewales in all treated groups in"reased

{r=12).

The testicular weight at 50 and 200 mg/kg groups‘dccroascd (P=1Z).

The relative weight of heart iu the 200 mg/kg fcnales increased

(P=52).

The relative
wg/kg (P=5%)

The relative
(P=1%3.

The relative
(P=1Z).

The relative

Histological

revealed one

Conclusion:

welght of lungs in the 50 wg/kg (P+1X) maleg and 600
ferales decreased.

weight of the esplecn in the 50 mg/kg fecales increased

weight of kidney in 50 and 200 mg/kg females increased

weight of testes at 50 and 200 wg/kg decreased (P=1X).

exaninatfon of ovaries and testes in the 50 mg/kg group
exzaple of atrophy of seminiferous tubules.

This study is classified as supplementary. The following additional data
are reguired inorder to allow proper review of the study for teratobcnic
and fetotoxic potential.

1.

‘2.

Absolute and relative intcrnal organs weight for individual animals

(tabulated).

Data on ossification and detail description of vertcbrae for

individual anicals (tabulated).

Toxicology Brunch requires a statermeut from the registrant or testing
laboratory addressing the possibility of a bimodal effect (or an
effect .at lower dose level) on the waturatiou of males and fewmales as
it is manifested by the delay {n the descent of testes, and the
slowing of the openiag of the vagina.
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