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Abstract—Reproduction. pathology and acute toxicity were studied in Sherman rats exposed to
the polvchlorinated biphenyls. Aroclor 1254 1nd Aroclor 1260. Rats exposed to Aroclor 1254 at
dietary levels of 20 ppm or more had fewer pups per litter than the controls in the F,, and F,
generations. The 100 ppm exposure level of Aroclor 1254 increased mortality in the F,,, offspring
and markedly decreased mating performance of the F,, adults. The 500 ppm dietary level of Aroc-
lor 1260 reduced litter size and decreased survival in the F litters. Dietary levels of 5 ppm Aroclor
1254 and 100 ppm Aroclor 1260 had no effect on reproduction in rats exposed through two gene-
rations. Liver weights were increased in 21-da/-old F| male weanlings at the | ppm level of Aroclor
1254 and in either sex of F, and F, weanlings at 5 ppm or higher levels of both Aroclor 1254 and
(260. Histological changes in the liver and ncreased liver weights were observed in adult rats
exposed to the higher levels. Pregnant rats given Aroclor 1254 at the rate of 100 mg kg day on
davs 7-15 of gestation produced grossly normal litters. but only 3017, of the pups survived to
weaning. Reproduction and pup survival were not affected at dosage rates of S0 mg. Aroclor
1254:kg/day or 100 mg Aroclor 1260/kg/day. Oral LD, values in 3-wk-old male rats were 1295
and 1315 mg/kg for Aroclors 1254 and 1260. respectively. The iv LD, for Aroclor 1254 in adult
females was 358 mg, kg.

INTRODUCTION

Reproductive defects due to commercicl mixtures of polychlorinated biphenyls (PCBs)
have been reported in experimental birds (Dahlgren. Linder & Carlson, 1972) and mam-
mals (Ringer. Aulerich & Zabik. 1972). Porphyria {Vos & Koeman. 1970). microsomal-
enzvime induction (Street. Urry. Wagstaf” & Blau. 1969) and liver damage (Kimbrough.
Linder & Gaines, 1972; Miller. 1944} have also been reported in experimental animals
evposed to PCB mixtures.

The present investigation was initiated in 1970 to study the effects on reproduction and
nathology produced by two American-made PCB mixtures sold under the trade-names
Aroclor 1254® and Aroclor 1260%®. Aroclor 1254 contains 54°; (w/w) chlorine and is com-
posed of 11°; tetra-, 49%, penta-, 34%, hera- and 6% heptachlorobiphenyls; Aroclor 1260
has 60°, (w’w) chlorine, with a composiiion of 12°, penta-. 38°; hexa-, 41°%, septa-, 8°,
octa- and 1%, nonochlorobiphenyls (Thruston, 1971). An almost complete identification
of isomers in Aroclor 1254 and Aroclor 260 has been obtained (Sissons & Welti, 1971).
Since 1970. the Monsanto Co., the only US manufacturer of PCBs, has voluntarily reduced
~tles of Aroclor mixtures and has taken steps to limit their use to closed systems (Mon-
santo Co., 1971).

The present communication is an account of reproduction studies in rats. Also included
dare acute toxicity values from preliminary studies and comments on pathology and haema-
tlogy in animals from the reproduction experiments. A detailed account of the liver path-
vlogyv f the Fy rats given 20 ppm and 1igher dietary levels has been published (Kim-
brouc. 1 al. 1972).
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EXPERIMENTAL
Animals and materials. All animals used 11 the studies were Sherman-stramn rals pro-
duced under specific-pathogen-free conditions. Aroclor 1254 (E0U AK=3R) and Aroclor
1260 (Lot AK-3) were supplicd by Monsanto Industrial Chemicals Compiny. St. Louts,
Mo.

Experimental design and conduct

LLDMW The single-dose oral LDg,, was determuned for Aroclor 1234 and 1260 1n
wcanlmg mak rats {3~ wk old Thc v LD, was determined IIL_AL\Mlm for Aroclor
7733 Between, hAvé andcight groups. mT‘ﬁmTva obtiin ich ID<, walue.
m'“prouduru described by Gaines (1969) was [ollow &d Tor oral dosing: Aroclor (234 ar
Aroclor 1260 was dissolved mpumut oil and the solution was ddmm}xluLd by oral intubu-

tion at the rate of 3 ml ku For iv dosing. “Aroclor 1254 was first dissolved i in pumn ml

One’p_"trt of_ﬂt_ly;_ﬁ:oluygn was added to nine parts. oii’l’ﬂlultlun SSaline suspension and
homogenized. This formulation was administered in a single injection via the tail vein at
the rate of 3’ml kg. A control group of five ruts received 10", peanut oil in lecithin- sdlme
in the same volume, Survnom were observed for [0-14 davs.

Two-generation repr oduction studies. For these studies the rats were fed cither untreated

ground-laboratory.chow (control) or ground chow fortified with Aroclor 1234 or Aroclor
1260. The Aroclors were “dissolved in ether and mixed with cornstarch. The ether was
alowed to evaporate and the Aroclor—cornstarch mixture was mixed into increasing
amounts of ground chow. Aroclor 1254 was fed at dietary levels of 0 (control). 1. 5. 20
and 100 ppm. while Aroclor 1260 was fed at levels of 0. 5 ’O_and 100 ppm. Bguluw updn
Sure schedules had To be staggered: 4 specific control gF6Up wisrdded each time one or
more treated groups were started on a dietary regimen. The F rats were started on the
diets at 3-4 wk ofage and the F,, rats at weaning. Exposure was continuous through mat-
ing. géstation and lactation until the rais were killed. Ten males and 20 | females were fed
at each dietary level in both the F, and F,, generations. The £, m‘.ll@‘s_,,;s‘__!_r,clch dietary
level and half of the females were caged individually. Other F,, females and all the F,,
rats were caged in groups except during the reproductmn cvele. Body weights were
recorded weekly on Fj, rats, except during the reproduction phase, and food umsumptnon
was measured duringwk2.and 5. the weck before each mating and the week after weaning
of the F, litters. F, rats were weighed when started on the diet. during the week before
mating and at sacrifice.

The F, rats were pair-mated when 3 and 7 months old to produce the F,, and F, gene-
rations, respectively. Breeding-stock F, rats were selected at weaning from all available
litters and pair-mated when 3 months old tc produce the F., generation. Fy rats on dict-
ary levels of 0,-20 and 100 ppm Aroclor 1254 were mated a second time when 8 months
old to produce the F,, generation. Viability counts of offspring were made at birth, day

3,day 7 and day 21 (weaning). Litters were mspected daﬂ\ for condition and the presence
of dead pups. After the F,,, offspring had beecn weaned, ten adult b, rats of each sex were
killed and their livers were weighed and fixed for histological examination. Following the
weaning of the F,, generation, for Aroclor 1254, and the F,, generation, for Aroclor 1260.
haematological values (total leucocyte count, haematocrit. haemoglobin and differential
leucocyte count) were determined on ten adult F,, rats of each sex at the dietary levels
of 0. 20 and 100 ppm. These rats were then killed and weights of the spleen. heart. lungs.
brain, kidneys, testes and liver were recorded. Tissues were fixed for microscopic study.
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At lower dietary levels, hacmatology was not done and only the hivers were weighed. At
dictary fevels of 3 ppm or less of both Aroclors. one male and one female w canling from

cach of ten litters from each generation were killed at 21 days of age and the livers were
wetghed. Fooweanlings at dictary levels of 0. 20 and 100 ppm Aroclor 1234, and ¥, and
p. weanlings atlevels of 0. 20 and 100 ppm Aroclor 1260 were killed in the same manner
ind the livers were fixed for further studsy.

One-generation reproduction studies. Preliminary studies were conducted on both Aroc-
et dietary levels of 0. 100 and 300 ppm. The experimental design was the same as that
woribed for the two-genceration studics. cxeept thatonly ten females were used. This study
s rminated after the F,, offspring had been weaned. Rats fed 300 ppm Aroclor 1254

7 d onty once. Haematology values and organ weights were determined and tssues

e ;'\.;unmcd microscopicatly on the F, rats.

Prost-omplantation exposure studies. Stock rats 100 davs old were pair-mated. Tnsemima-
S0 was verified by microscopic inspection of a daily vaginal siedr. Counting the day
of msemination as day 0. the females were. dosed by oral intubation on dd\: 7-13 of
iRNE ition (a total of nine doses) To maintain a constunt dose volume on a bod\ wexght

.. Aroclor 1234 or 1260 was dissolved in peanut o1l at appropriate concentrations and
these formulations were administered at the rate of 3 ml kg body weight. based on day
7 of pregnancy. Aroclor 1254 was given at dosage leve s of 0 (peanut oil onlvy. 10. 50 and

oo mg kg day. Aroclor 1260 was given at dosage levels of 0 and 100 mg kg day. The

males were allowed to deliver and the litters were observed through weaning.
[ivsue preparation. Tissues were fixed in buffered 4", formaldehyde solution and stained
with huematoxylin and eosin for microscopic examination. An Oil Red O stain on fixed
c/on sections was used on occasional livers to demor strate lipids.

sratistios and caleularions
LD s values were calculated by the method of Litchfield & Wilcoxon (1949). A ¢ test
was “used for comparing the litter sizes, organ weights. body weiglits arid haemiatological
n rameters of the treated groups with those of the control groups. Survival per&%‘tages
o1 Oifspring were compared by the Mann- ‘Whitney L test as proposed by Weil (1970)
o md ongumptlon values were arrived at by axgmomg the Lonsumgggn‘ﬁflﬁmh malm
J 1 uml;s over the five penods in which food was measured. -

RESULTS el

L0 studies on Aroclor 1254 -and 1260

I'he single-dose oral LDm for Aroclor 1254 in weanling male rats was 293 me kgl with

(2% contidence limits of 11 26+ 1476 tg-kg. The lowest lethal dose tested was 1200 mg kg.

and 1000 mg kg produced mild diarrhoea. Signs of toxicity at lethal levels were diarrhoea.
Jepression and salivation, with death occurring in 1-3 days.

For Aroclor 1260, the single-dose oral LD, in weanling males was@*_mg kY with
#* conhidence limits of 1174-1473 mg/kg. The lowest lethal dose tested was TO00 mg kg.
“img kg produced no signs of toxicity. Rats given lethal doses developed diarrhoea and
Lyoression. with death occurring in -7 days.

U nder the same test conditions the estimated oral LDs, for Aroclor 1254 and 1260 m

«dult rats wag 4-10 g/kgi (Kimbrough et al, 1977).
I'he single-doseiv LD, for Aroclor 1254 in adult female rats was 158 mg, kg wnth 95"
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confidence limits of 32X 390 mg kg. The lowest lethal dose tested was 300 mg kg: 2350
myg kg produced dyspnoca. depression. duarrhoea and salivation soon after dosing. Most
rats died within 23- 110 mun. but at the highest dose (400 mg kgl death occurred as soon
as 5 min after dosing in some animals. Rats that survived appeared normal after 48 hr.
In the control group. which received the formulation vehicle only. one rat developed mild
diarrhoea.

Pretiminary one-generation reproduction studies on Aroclor 1234 and 1260

The reproduction summary for the Aroclor 1234 feeding studies 1s presented in Table
I Exposure for 67 days tat the ume of pair-maung) to 300 ppm Aroclor [234 (370
mg kg dav) resulted in fewer litters, smaller hitter sizes and 1007, mortality by day 3 in
the F,, pups. The survival of offspring of the rats fed 100 ppm (72 mg kg day) for 67 and
186 days betfore mating was reduced. only 859 and 6%-17,, of the pups surviving to weaning
in the ¥y, and F,, generations. respectively. Litter sizes from both matings were smaller,
but the difference was not statisticallv significant. The mean body weight of the 100 ppm
pups at weaning was 7-8 and 10 g less than that of the controls for the F,, and F,, gene-
rations. respectively. This difference was arobably dose-related. as the treated litters were
smaller. but a statistical evaluation was not done. In general the pups appeared small. but
otherwise were normal at weaning.

Aroclor 1260 fed at a dietary level of 500 ppm (354 mg kg day) for 67 and 186 days
prior to mating markedly reduced live-litter size and survival-to-weaning in the F,, and
F, generations (Table 2). No etfect on ~eproduction was observed in rats fed 100 ppm
(69 mg kg day) in either the F, or F |, generations.

The F, rats in the one-generation studies were sacrificed after exposure for 8§ months.
Organ-weight analysis indicated that the liver was the primary organ affected. As reported
in the previous paper, the livers in male rats receiving either Aroclor 1254 or 1260 at diet-
ary levels of 100 and 500 ppm were heavier than in controls: this was also observed in
females fed Aroclor 1254 at levels of 100 and 500 ppm or Aroclor 1260 at 500 ppm (Kim-
brough et al. 1972). The testes-to-body weight ratios of F | rats fed Aroclor 1254 or 1260
at the 300 ppm level were greater than those of the controls (P < 0:025). The difference
in actual weight of the testes. however. was not significant. This observation may refiect
the reduced body-weight gain observed in all F, rats fed the 500 ppm level of both Aroc-
lors. No difference in other organ weights was found.

After 8 months exposure. terminal haematological values in Fy, rats indicated a reduc-
tion in haemoglobin and haecmatocrit (P < :005) in both sexes fed 500 ppm Aroclor 1254
or 1260. The haematocrit was reduced in males (P < 0-05) on 100 ppm Aroclor 1260. but
haemoglobin values were normal in this group. The total leucocyte count was normal in
rats fed Aroclor 1260, but there was a shift in the differential count. The number of lym-
phocytes was increased in females (P < (+005) fed 100 and 500 ppm Aroclor 1260 and in
males (P < 0-05)fed 500 ppm. A corresponding decrease (P < 0-05) in polymorphonuclear
leucocytes was observed. Differential values for rats fed Aroclor 1254 were normal. but
an increase (P < 0-001) in total leucocytes was observed in the 500 ppm females.

Two-generation reproduction studies on Aroclor 1254

F, rats fed 100 ppm Aroclor 1254 (76 rag/kg /day) for 62 or 188 days before mating pro-
duced smaller litters than the controls in both the F,, and F,, generations (Table 1). Sur-
vival-to-weaning was not affected in the F | offspring. Only 73-67%; of the 100 ppm F, pups
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survived to weaning. but this was not staistically significant (2 = (038}, Because of the
poor condition ol a number of the 100 ppm F ) pups. all were held for 30-davs post-wean-
ing obseevation. Fifteen of these pups died within 30 days of weaning. The meun bods
wetghts of the 100 ppm Fy generation pups from either mating was about 6 ¢ less than
the controls at weaning. This is probably significant. since the treated litters contained
fewer pups. A reduction in litter size was also obsersed in the F,, generation at 20 ppm
(1-5 mg kg day).

Fp rats bred after exposure for 129 or 274 days (conception to mating) to 20 or 100
ppm had smaller litters than the controls «F ., and F., generations). A marked decrease
tn mating performance was observed in the 100 ppm group. in wiich only seven and four
litters were born in the F,, and F., gencraions. respectively. In cach case two litters con-
tuned no vible offspring when first observed. The data also suggest a decreise in mating
performance at 20 ppmeat which level onls 12 F. fitters were produced. Survival-1o-w cun-
mg was reduced m the 10O ppm F, otfspring, Al 100 ppm F o, offspring survived to wean-
ing. but this ts of little significance since only seven pups were found alive. No effect on
reproduction was observed in rats fed 5 ppm (0-32 mg kg day)or | ppm (006 mg kg dav)
through two generations.

Although reproduction was not affected at lower dictary levels of PCBs. an increase in
liver weight in 2{-day-old weanlings was fo and at all levels tested (Table 2). At 3§ ppm or
higher. the liver-to-body weight ratios of weanlings were increased in both seves in both

Table 2 Mean liver weighes of 21 -dav-ol L rats from parents fed Aroclor 1234 or {260

Liver weight

Males Femules
Dictary o .
level V., of body 7, ol boudy
Aroclor Generation (ppm} g weight g weight
1254 F,, 0 140 369 138 383
| 181* 401* 163 39]
5 192* 4:34* 1-86*% 443
F., 0 | 38 64 B 54
! 134 RIVER 149 92
3 177 R 172 473
b, 0 137 I 128 RREA
20 226 hiph & 22 6O8*
10U 263 697* 267 Rt
k., 0 1-63 378 142 363
1 [-49 74 {36 69
3 136 423 3% $-09*
1260 i 0 |34 366 |57 392
3 b7 AN* 170 4-39*
Fia 0 139 373 153 193
20 206* S04+ 214 5-18*
100 2.59% 6:33* 2-59% 6-48*
Fin 0 135 359 1-29 370
3 158 401* 1-52% 4:07*
F., 0 163 382 led 402
20 2:06* 521 194 S06*
100 2::0* 6 12* Jd9* 685
F., ) 141 3RS 1-26 387
) 5 1eo* 421% 1-60* 425+

Values marked with an asterisk differ significantly from the control value: *P < 0-05.
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the Fyand Fyogencrations, but at 1 ppm the fiver enlargement was observed only in the
by, and By, male weanlings, No liver-weight increase was found in either sex of the | ppm
t., weanlings.

In 10-month-old F rats. an increase in lives-to-body weight ratios was observed in
poth sexes at 190 ppm. but at 20 ppm it was seen only in the males (Table 31 At S ppm
or less noinerease i liver weight was found in 6-month-old F,, rats or in F,, rats exposed
for 10 months. Both sexes of F, um [Ld 20 ppm or more Aroclor 1254 for 8 months had
onfarged hvers {Kimbrough er all 1972) The tesies-to-body weight ratios were increased
(P o< 0000 L0 ppm Fy, adult mulcs. Body-weight gams of adults in all the test groups
wore comparable to those ol the controls exeept in the Fp females at 100 ppm. which
_oad dess \\f'i"h! than the controls (Table 31 Reduced haemoglobm (P < 0-003) and hue-

LoCrit 2 < D025 were ebserved i fomale B adults at 1o ppm. while Fy males at

~devel had rcduud (P < 003 hacmoglobin on v, Haematotogical values at fower levels

were normal. No dose-related signs of toxieity were observed in adult F, or F, rats ted
1) ppm or less.

[wo-generation reproduction study on Aroctor 126()

No etfect on reproduction was observed in rats fed Aroclor 1260 at levels of 100. 20 or
Sppm (740 1-3 and 0-39 my kg day) through two generations (Table 4). The liver-to-body
weight ratios of 21-day-old pups were increased at all dietary levels (Table 2). This effect
was observed at the lowest level tested (S ppm) in all gencrations.

An increase in liver-to-body weight ratios was observed at all dietary levels in F, males
setweent 3 and 7 months old. but onty at 100 ppm in the F,, females (Table 31 After &
onths exposure. an merease in liver werght was observed at 20 and 100 ppm in F; males
but not in females (Kimbrough et al. 1972). No effect on liver weight was found in either
sex of F, rats fed 5 ppm for ¥ months. The testes-to-body weight ratios of the 100 ppm
F,, males were increased (P < 0:05); at 20 ppm the increase was not significant. Body-
weight gain in all test groups was comparable o the control groups. Haecmatological
values were normal in the 20 ppm F, adults and in F,, adults at 100 ppm or less. No
rens of toxicity were observed i any of the test aaimals,

Post-implantation exposure studies on Arvoclor 1254 and 1260

The data on reproduction and survival of offspring from females dosed during organo-
genesis is summarized in Table 5. Nine oral doses of Aroclor 1254 (100 mg kg day) given
an davs 7413 of gestation resulted n a decrease in the survival of the pups. At this dose
by 30-17 of the offspring of the treated group survived to weaning. compared with 98-27
1 the control group. and the mean body weight of the test pups was 7-1 g less than that
of the controls at weaning. No effect was observed in the groups receiving 50 mg kg, day
or less.

No effect on reproduction or survival was observed with Aroclor 1260 given at a rate
of 100 mg kg day.

Summary of puthology after treatment with Aroclor 1254 and 1260

A detailed account of the liver pathology in the F, rats fed Aroclor 1254 or 1260 at 20
ppm or higher dietary levels has been published (Kimbrough et al. 1972). Of the rats consi-
dered in the current report. similar changes were observed in the liver of adult rats. particu-
tarlv in the F,, generations at the higher dietary levels. The incidence of the various
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Table 5. Reproduction and survivul of pups from dums dosed ovallv with Aroclor 1254 or 1260 on days © 15 o progiancy

=

Totat pups.group -

Meoun r

No. of No. of htters Litter sizet Born (found) Alive at budy weight z

Dose females Survival ab weaning =
(mg/kg day) treated Born Weaned At birth Atwaaning  Dead Alive Day 3 Waeaning ) () _,
Aroclor 1254 o

0 9 9 9 12:3 12-] 0 it 1 oy Ox-2 379 -

100 9 7 5 119 36 ¥ 2 64 23 3 * 30N 4

0 10 10 10 119 118 0 1y Y LS 99-1 106 z

1o 9 9 9 121 (20 0 1w 19 Hox 94 | 36 2

50 10 10 10 133 127 0 134 131 b7 Gd-N RN =
Aroclor 1260 <

0 12 12 12 120 -5 4 144 140 13N PAR 13y z

100 12 12 N 1i-7 10-3 10 140 RN P4 AN RRLY z

=

© No. of live offspring,/fitter born. z
The value marked with an asterisk differs sigmficanty frons the control value: *P <. 0001 =
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Paecis or POBL e rd o ccis o T

cos iy gnvenn Table 3 Fnlargement of the fiver ol mvolving primarily an increise
costoplismosurroundimg the nucleus: was the most consistent tindimyg and was ocea-
observed atthe Sand Fppmy dictarsy fevels Taclusions within the evtoplasmy. which
qose been raterrad oo by some authors 1Bennet Deimker & Warren, 1938 \Mller.

covaane Podiesswerzs observed more freauenty i the mudes than o che fomudos
v evasionadly netced a the fower dhetars Lovedss NC S d T ppm the ot -
e dner el was vacuolted o toamey According o the stud:os reported pes

coRemerougivor al YT 2 these changes were mdicatinve of Biid decamulation Toos
sore pronouncad at the hiehoer dictary deseds or 20 and oo Prm. Adenoetibroses
cowasalso deseribed in the previous paper. w s observed only at the 100 ppm dictars

P oo addiional tindings made i oadult By raes had not been observed previousiy in
boorats One was the occasional oceurrence of strands of fibrous ussue which trasersed
cor Inaddioons Fepatic nodules measuring up o 003 cmin drameter were observed
coasionalhnersof by adualts fed T ppm Aroclor 1234 or [260. In addition. of the seven
~studied from By adults red 20 ppm Aroctor 12340 three showed vne or more hepatic

«ates. The hepatic nodules consisted of enlarged hver cells. which formed well-organized

wocords The evtoplasm of many of these liver celis which often stained somewhat

siadl e surroundimg faer tssues contaned ote o moere mctusions, The nuciar o
st eelhs within the hepatie nodules appeared normual (Fig T

\purt from the indings i the hivers. occasional rats of the control as well as the exposed

~vaps showed mild-to-moderate chronie pyelonephrius. The incidence in the exposed
~oap did not differ from that of the controls. One and two female rats fed 20 and 100

vroclor F260 respectively. and two male rats fed 100 ppm Aroclor 1254 showed hy-
<o of the thyrowds Hyperplasia of the thyroid was not obsersed in the controls, but
sonadly itdoes accur spontancousty in our rats. Whether this low incrdence of hyper-

ar the thyrowd s refated o the consumption of Aroclor cannot be established with

onty trom this studs. No other morphological changes were observed inoany of the
crorgans, including the testes.

cliver~s of Foyoweanhings from the group green the 20 ppm level of Aroclor 1234
~odsightenlargement of the liver cells but no ¢ther morphological changes. The tivers
b oweanhing rats at the 100 ppmlevel of Arcclor 1234 showed marked enlargement
e hver cells. which had erther toamy or vacuclated cvtoplasm. At 20 ppm. the livers
on males and ten female F., weanhing rats showed greatly enlarged liver cells. and the

nlasm was vacuolated in most instances. Oil Red O stain on a few of these livers
wed that vacuolization was due to hpid accumulation. Simifar findings were made 1n
- mile and four female F., weanlings at the 100 ppm level of Aroclor 1234,

[nebivers of ten male and ten temale Fy,, weanhing offspring from dams fed 20 ppm Aroc-

2ot had normal bvers on microscopic examination. while those at 100 ppm showed
:roed and vacuotated hepatocytes. The livers of ten of 20 F,, weanhings at the 20 ppm
~iof roclor 1260 and 17 of 19 hvers of F., weanlings at the 100 ppm level showed
~reed cells and vacuolated cytoplasm.

\tihe lower dietary levels of both Aroclor 1254 aad 1260 (5 ppm or less). livers of wean-
< nats were only occastonally examined in the different generations. The only micro-
tic change obsertod consisted of slightly enlarged hepatocytes in some of the

r
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Effects of PCBs on rat reproduction 75
Jdue to PCB exposure via the mothers’ milk. Curley et al. (1973) also observed a liver-
woight increase in weanlings from dams dosed only during gestation. When Aroclor 1254
o .1s given during pregnancy to rabbits, maternal liver weight was increased but not foetal
wyorweight onnday 29 of gestation (Villeneuve et al. 1971). thus eliminating the possibility
4ot placental transter of PCB was the cause of the liver-weight mncrease seen in weanlings.
wihen adult rats of the F | generation were killed after dietary exposure for -6 months.
or weights at the lower dietary levels were comparable to those in the controls except
Cutles given 3 ppm Aroclor 1260, Presumably once exposure via the milk ceased. the
-« returned to normal in spite of a continued low diztary intake of PCB. At a dietary
J1 pom Aroclor 1254, only the male weanlings of the F, | and F,,, gencrations had
eed livers. The absence of this effectin the F, weanlings is inconsistent. One explana-
- could be the credibility of the | ppm formulation. Problems inherent in consistently
- aroducing @ 1 ppm formulation. as well as contamination of the basal diet with PCBs.
: possible sources of error. Over the last 18 months this laboratory has analysed the
. diet for PCB contamination at 6-wk intervals. Most values have been less than (1
~m. hut occastonally values of up to 0-5 ppm have been found. The latter level of cohtam-
~=on would introduce a 50°, error in a | ppm formulation. It is likely that | ppm in
~orontad dietis very near a threshold effect level for the observed liver-weight increase
-~ acunhing rats.

v: the lower dietary levels, adverse effects were not observed in weanhng rats, which
erited only an wnerease in liver weight. However, Aroclor 1254 fed to 1-month-old rats
<10 ppm dietary level (approximately 79 mg/kg/day) increased cytochrome P-450
o er weight after 2 days and microsomal protein after 3 days. while a single oral dose
. mg kg increased cytochrome P-450 after 24 hr (Goldstein. Hickman & Jue, 1973),
\ < 707 increase In nitroreductase activity was observed with Aroclor 1254 and 1260
o orats at a dietary level of 0-5 ppm for 4 wk (Litterst, Farber, Baker & Van Loon,
<"1 In view of these reports it is very probable that offspring in the reproduction studies,

tnose involving the lowest levels of PCBs, were sabject to inductive effects.

meris-—We wish to thank Mr. R L. Moore for assistance with the animal tests, Mrs. Estelle C. Gray
“onalvsis and Mrs. Linda W Anderson and Mrs. Annie R, Alford for preparation of tissues.
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dArocior 2340 it augmenter la mortalte dans i generation B, et tai nettement diminuoer les
performances daccouplement des adultes de cette generation. Administre o ratson Jde 300 ppm du
regime. UAroclor 12604 Tt diminuer Pimpor ance des achees et le taux de survie des nichees B

Des taun de Sppm d Aroctor 1254 ¢t de 100 ppm d Aroclor 12660 sont restes sans effet sur la
reproduction des rats soumis a ces segimes perdant deux generations. Le pords du fore a augmente
chez les males B ages de 21 jours au regime o 1 ppm d'Aroclor 1234 ¢t cher les miles et femelles
F et Foosevrds des groupes a3 ppmoou plus d'Aroclor 12534 ag 12600 Des modifications histologs-
ques du fore et des augmentations du poeds d: cet organe ont ete observeées chez les rats adultes
gui recevaient des plus fortes doses. Des femelies gravides qui asarent regu 100 me d"Aroclor
1254 kg de poids wif et par jour du "eme au [ Seme jour de gestation ont mis bas des nichées o
pcu pres normales. mats seuferment 30007 de ces jeunes ont survécu du sevrage, La reproduction
et e taun de survie des jeunes n'ont pas ete influences par les doses de 30 mg d"Aroclor 1254 kg jour
et de 100 mg d'Aroclor 1260 kg jour. Les valurs DE G, orales chez les rats males dgés de 3 4
sematnes etatent de 1293 me kg d'Aroclor 1254 et de 1313 mg kg d"Aroclor 12600 La LDy, intra-
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seineuse dAroctor 12353 ctait de 358 my kg chee les temelles adultes.
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