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ABSTRACT

Reproduction and Teratology Studies with Three Polychlorinated
Biphenyls in Albino Rats, Fancher, Otis E,, Keplinger, M. L.,
Plank, J., B., Wheeler, E, P., and Calandra, J. C. (0000). Toxicol.

Appl. Pharmacol. 00, 00 - 00, Three generation reproduction studies

and teratology studies were conducted with 3 polychlorinated biphenyls
(Aroclors 1242, 1254 and 12‘60) in albino rats, Aroclor 12427a.t a
dietarir level of 100 pI.-)m' aﬂversely affected mating and incid%ce of
pregnancy during the second generation. Except fora. suggestion of

some decrease in the inclination to mate among other groups fed 10

or 100 ppm of the test materials during the second and third genera-
tions, no other reproductive parameter was affected. None of the

materials was judged to be teratogenic at dosage levels of 10 and

30 mg/kg.
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Reproductioﬁ apd Tgratology Studies with Three Polychlorinated
| Biphenylsl in Albino Rats
Otis E. Fa.ncherz, M. L. Keplinger, J. B: Plank,
E. P. Wheeler> and J. C. Calandra
Industrial BIO-TEST Laboratories, Inc.
Northbr_ook, Illinois

Reproduction and Teratology Studies with Threc Polychlorinated

‘Biphenyls in Albino Rats. Fancher, Otis E,, Keplinger, M. L.,

Plank, J. B., Wheeler, E. P., and Calandra, J. C. (0000), Toxicol.

Appl. Pharmacol. 00, 00 - 00. Three geheration reproduction studies

and teratology studies were conducted with 3 polychlorinated biphenyls
(Arcolors 1242, 1254 and 1260) in albino rats. Aroclor 1242 at a
- .‘. E_
dietary level of 100 ppm adverscly affected mating and incidince of et

{
pregnancyduring the second generation. Except for a suggestion of

some dec|rease in the inclination to mate among other groups fed 10
or 100 ppm of t_he test materials during the second and third genera-
tions, no other reproductive parameter was affected. None of the
materials was judged to be tcratogenic at dosage levels of 10 and
30 mg/kg.

Background toxicological information has been summarized by

I'ancher et al. (0000) in the introductory paper of this serics. Be-

cause of the demonstrated reproductive effects of polychlorinated
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biphenyls in various avian species and in view of the reported
occurrence Vof},\/)éak deformities in chicks hatched from eggs treat-
ed with Aroclor 1242, the present study was conducted for assess-
ment of rgproductive and teratogenic effects of 3 A'roclors in a
standard mamimalian species;
METHO DS

A, 3-Generation Reproduction Study

The animals employed were weanling albino rats of the Charles
River strain{Charles River Breeding Laboratories, North Wilming-
ton, Mass.). A control group and 9 treatment groups, each consist-
ing of 8 male and 16 female animals, were employed, 3 treatment -
groups for each of the 3 Aroclors studied.

All diets were prepared fresh each week by mixing the appropri-
ate Aroclor at levels of 1, 10 and 100 ppm with a stané]ard pﬁlver- P
ized stock ration(Special Mix _i'&)us; Chow, Ralston Purina Company, S

St, Louis, Missouri). The control animals were fed the basic ration

alone. Both food and water were available ad libitum. Except during

mating trials, each animal was individually housed., All parental
animals in all groups were maintained ontheappropriate diets with-
out interruption until sacrifice which followed weaning of the Fb
(second) litters,

Initially the body wecight of cach parental animal wasdetermined
and all animals werce weighed weekly until mating trials began, No

further weights were dectermined except for terminal weights just
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prior to sacrifice. Parental animals were observed daily for mort-
ality and behavioral reactions.

Mating trials were initiated with each generation whenthe animals
were 100_ days old, The 16 females in each group "were caged in pairs
and mated with a male randomly selected from within the same group.
Daily obscrva.tion.s for evidence of copulation (cc;pulatory plug or vag-
inal blood) were made and thé male was .fenaoved if, during the next

:/

7
estrous cycle of ftv\e days, no further signs of mating were observed.,
. V\C; M
Any male failing to mate within f\e\n days was replaced by another male

from the same group. Females were permitted access to a maximum

-

of 3 males. Mating Indices and Fertility Indicies were calculated.

. A

All pups at birtﬁ were examined for gross physical abnormal-
ities and the numbers of viable and stillborn pupé of ¢ach litter were
recorded, Records of survival at designated i-ntervals dur.i.ng the
lactation period were maintained and litters of more than 10 pups
were reduced to that number by random sacrifice on the {ifth day of-
the lactation period. Lactation, Live Birth and Survival Indices were
calculated. A final examination foi‘ physical abnorfnalities was made
at weaning. The Fa (first) litters were weaned 21 days postpartum
and the parental females were again mated after 10 days to obtain
Fb(second) litters. Eight males and 16 females from the Fb progeny
of each group werce sclecled at weaning for usc as parental animals

for the next gencration,
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A gross autopsy was performed on any parental animal which
died during the study and tissues were preserved for microscopic
examination when feasible. After weaning of the Fb litters, parental
animals were sacrificed after determination o’frfin'al body weights. All
males and 8 females from each group were subjec’ced. to gross patho-
logic examinatioﬁ. The weights of the liver, kidneys, spleen, gonads,
heart and brain were recorded and organ to body weight and organ to
brain weight ratios were calculafed.

Microscopic pathologic studies were conducted on tissues from
Ii'v\‘e male and fi\z:e female parental animals from the control group °
and from each high treatment level group except for the F2 parents
treated with Aroclor 1242, In this case tissues from parcntal animals
treated at the intermediate level werc examined.

B. Tera.tologj Study - Albino Rats

The animals employed were female Charles River albino rats
bred at the Charles River Breeding Laboratories, North Wilmington,
Mass. These were confirmed pregnant by sperm-positive results of
vaginal examination and were shipped on Day One of gestation, Day
Zero being the day of insemination.

A control group and 6 trcatment groups (treatment levels of 10
and 30 mg/kg/day for each of the Aroclors) were employed, each
consisting of 26 animals. The test materials were administered
orally as solutions in cérn oil using a hypodermic syringe equipped

with a ball-tipped intubation needle. Solutions were prepared daily
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in concentrations such that all animals received equivalent quantities
of corn oil on a mg/kg Basis. Control animals were trea.'tedr with
corn oil alone. All animals were treated once daily.from the sixth
through the fifteenth day of gestation (10doses). Food and water were
available ad libitum.

All animals were weighed daily during the dosing period and just
prior to sacrifice. Daily recora.s of mortality and reactions were
maintained.

All females were sacrificed by carbon dioxide asphyxiation on the
20th day of gest:;,tion. An incision was made in the abdominal wall and
the ftill éxtent of both uterine horns was exposed. Feta.l swellings,
implantation sites and corpora lutea were counted, special _attention
being paid to resorption sites or any othcr uterine abnormalities.

The number of viable fetuses present in the uterus was determined,
spontaneous movement and 2 more ruddy color distinguishing live {rom
dead animals. Fach fetus was removed by placing a small hemostat
on the umbilical Eord, flush with the abdominal wall, and cutting the
cord distal to the clamp. Blotting paper was used to remove excess

amniotic fluid and blood prior to weighiné:the animals,
A

External examinations were made for detection of abnormalities.

which might include hydrocephaly, exencephaly, meningoencephalocele,

simple meningocele, anophthalmia, micropithalmia, cleft lip, man-

dible or palate, oblique facial cleft, micrognathia, cxternal ear

abnormalities in sizc, shape or position, unusual size or position of
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t he limbs, number and dispositioh of the digits, wumbilical hernia,
gastroschisis; rnyelorne_ningocelc, spina bifida and scoliosis.

Two-thirds of the fetuses from each litter were examined for
skeletal development using the alizirin red staining technique de-
scribed by Hurley (1965). Internal development of the remaining
fetuses was evaluated using the free-hand razor blade sectioning
technique of Wilson and Warkany (1965).

RESULTS

Statistical treatment of all data analyzed consisted of Analysis of
Variance followed by application of '"t'"-tests to any significant dis-
closures.

A. 3-Generation Reproduction Study

No effect.on body weights of either parental animals or weanlings
was observed armong any group of any genecration. No- behavioral
reactions were observed and mortality was unaffected. Pathologic
examination of the occasional animal which died during the study
failed to reveal any relationship between ingestion of the Aroclors
and the death of the animals.

No gross pathologic findings amoﬁg parcntal animals could be re-
lated to the ingestion of test materials, ILEvaluation of orlrgan weight
and organ to body weight and crgan to brain weight ratio data disclosed
‘scveral randomly occurring intergroup diffcrcncosr. Only those effects
related to the liver might be attributed to trcatment with the Aroclors.

There is an indication that the t]ﬁ*(fe materials at the level of 100 ppm
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may cause increased liver weights and increases in liver to body
weights and/or liver to brain weight ratios. These effects, if they
are real, were moderate in degree and inconsistent in pattern with

respect to dose level, sex and generation. It has been shown in "a:

chronic rat study (Fancher et al., (0000) that each of the Aroclors

'\_/I\W"{i’i N /_

A

caused liver effecfs at a dietary level of 100 Ppm\.but the effects
. i.,&u/;_ o ;--,;7'
were delayed in development, being apparentnat the 24 -month, but not
at the 12-month or earlier sacrifices. In the present study} the animals
were treated for approximately 6 months only.

No changes which could be correlated with.treatment were ob_sefved
among tissues from sacrificed parental animals. Findings for trcated
animals were essentially the same as those for control anirnals. Focal
epithelial hyperplasia of the bladder was noted among some I'2 animals;
one control female, one male treated with Albcl.or 1242 at 10- ppm, one
male and 2 females (from the same litter) treated with Aroclor 1254 at
100 ppm, and one female treated with Aroclor 1260 at 100 ppm. This |
hyperplasia was associated with focal cystitis and, in some cases, with
mineralized calculi.

Mating indicies were somewhat decreased by all th\r.ge materials
at levels of 10 and 100 ppm, particularly during the sccond (;und third

generations, being most evident with Aroclor 1242 at the 100 ppm

level, In this case also the incidence of pregnancy was Jow and since

)

N - - . « ) . -
only two females produced I'2b litters, it was not possible to continue

- this level through the third generation. Data for reproduction perform-
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ance are prescnted in Table 1.

The number of live pups per litter born was not affected for any
treatment group, and all pups delivered appeared normal. Errratic
variations were observed in the number of pups weaned per litter but
no consistent compdund or dose correlation was apparent, Weanlipg
body weights were normal for all groups and gross examination at
weaning disclosed no external abl}ormalities. .Survival data are pre-
sented in Table 2.

B.. Teratology St*udy' .

Maternal body weights and weight gains were slightly decreased
by treatment with Aroclors 1254 and 1260, These data are given in
Table 3. No dose-effect correlation \'vas apparent,

No deaths occurred among animals of any group and no abnormal
reactions were noted. ' d

The results of the sacrifice én Gestation Day 20 are presented
in Table 4, Animals in all groups were {free of gross uterine ab-
normalities. Tl_lere is a suggestion that the Aroclors may excrt some
effect on the incidence of resorptions but the slight magnitude of any
effect and the absence of any clcar-cut dose correlation make this
of doubtful significance. No other reproductive Paramcter was
affected,

None of the materials at either level affected fetal body weights

or scx ratios.

All fetuses appeared normal and were {rec of gross abnormal-
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ities. Data regarding fetal skeletal development are summarized in
Table 5. None of the materials had an effgct on skeletal development
at eithef treatment levél.

Examination of fetuses for internal development revealed atria

of abnormal size among the progeny from all groups. ' The incidence

of this abnormality did not differ significantly among the control and : /\/
voe L
test groups. Twelve percent of the fetuses from dams treated with \’/,\'
Aroclor 1254 at the dose level of.30 mg/kg had caudal renal ectopia. . \\/: W
This a.bnbrmality was not seen among the progeny of any other group. //{’bz‘(\
Data with respect to fetal internal development are summarized in / *”J‘ <7
" Table 6, | _ ) N‘:\\ - ;{,‘ff;
DISCUSSION - , \/ S
o AT

Aroclor 1242 at a dietary level of 100 ppm adversely affected J \
mating and the incidence of pregnancy among albino rats during the o
second generation of a scheduled 3-generation study. Exc;:pt for a
suggestion of decreased inclination to mate among other groups {ed
10 or 100 ppm of tlw;e test materials during the second and third gen-
erations and some erratic .variations in pup survival to weaning age,
no other reproductive pa,ranueter'was affected.

None of the materials are judged to be teratogenic in albino rats
at levels of 10 and 30 mg/kg. The non-occurrence of renal ectopia
with 10 mg/kg of Aroclor 1254 or among the progeny of rats treated
at either level with the closcly related Aroclors makes it doubtful that

this defect is a specific teratogenic response.
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FOOTNOTES

1 Aroclors 1242, 1254 and 1260. Monsanto Company, St. Louis,

Missouri

2 Present arddress: 624 N. Abrego Drive, Green Valley, Arizona
85614
3

Monsanto Company, St. Louis, Missouri
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