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CONTRIBUTORS: This report presents the results of the bioassay
of Aroclo 1254 for possible carcinogenpicity, conducted for the
Carcinogenesis Testing Program, Division of Cancer Cause and
Prevention, National Cancer Institute (NCI), Bethesda, Maryland.
The bioassay was conducted by Stanford Research Instirute. Menlo
Park, California, inttially under direct contract to NCI and
[ currently under a subcontract to Tracor Jitco, Inc., prime
contractor for the NCI Carcinogenesis Testing Program.

The expcrimental design and doses were determined by Drs. R. R.
Bates*r¢, D, C. L. Jones”, D. P. Sasmore3, G. W. NewellJ, and R,
M. Eluhoffl‘, and Mr. W. E. Davis3. The principal investigator
was Dr. D. C. L. Jones; the technical supervisor of animal
treatment, observation, and data handling was Mr. W. E. Davis;
necropsy and tissue fixation were supervised by Dr. D. P.
Sasmore.

Histopathologic exumlnations wére performed by Dr. H. Elster’ and
the diagnoses  included in this report represent his
" interpretation. Neoplasms and compound-related hyperplastic
lesions were reviewed by Drs. W. M. Busey® and J. F. Hardisty®,
who also prepared the interpretive pathology summary included in
this report.

Animal pathology tables and survival tables were compiled at EC&G
Mason Research Inscity'te7. The statistical analyses were
performed by Dr. J. R. Joiner®, using methods selected for the
bioassay program by Dr. J. J. Gart9. Chemicals used in this
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SUMMAR Y -

A bioassay of Aroclor® 1254 for possible carcinogenicity was
conducted by administering the test chemical in feed to Fischer
344 rats. '

Groups of 24 rats of each sex were administered Aroclor® 1254 at
one of three doses, either 25, 50, or 100 ppm, for 104-105 weeks.
Matched controls consisted of groups of 24 untreated rats of each
sex. All surviving rats were killed at 104-105 weeks.

Mean body weights of males and females receiving mid and high
doses and females receiving low doses of the chemical were
consistently below those of the corresponding controls, beginning
at about week 10 of the study. The decrease in survival among
males, but not among fewmales, showed a significant dose-related
trend. Adequate numbers of animals of both sexes survived for
meaningful statistical analyses of the incidences of tumors.

The combined incidences of lymphomas and leukemias showed a
significant dose-related trend in males (controls 3/24, low-
dose 2/24, mid-dose 5/24, high-dose 9/24, P = 0.009). However,
the direct comparisons of each dosed group with those of the
matched controls were not statistically significant, and the
tumors cannot clearly be related to adiainistration of with
«4-Aroclor® 1254,

Hepatocellular adenomas and carcinomas were found in the dosed
groups, but not in the controls (males: mid-dose 1/24, high-dose
3/24; females: mid-dose 1/24, high-dose 2/24). Additionmally, a
high incidence of nonneoplastic hyperplastic nodules was noted in
the dosed animals (males: comtrols 0/24, low-dose 5/24, mid-dose
8/24, high-dose 12/24; females: controls 0/23, low-dese 6/24,
mid-dose 9/22, high-dose 17/24). Although the incidences of
tumors were_ pot_ significant, the occurrence of the hyperplastic
nodule@eared to be related;to administration of the chemical,
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In the stomach, jejunum, or cecum, adenocarcinomas were observed
in two dosed males and in two dosed females a8 well as a
carcinoma in one dogsed male. Nonc of these lesions was found in
EY control animals in this study. Historical incidences of these
( tumors at this laboratory (6/600 males {1%], 2/600 females [O.3%)
suggest that the lesions ~- although not statistically sig
cant -- may be related to the administration of Aroclor® 1254,

1t _4is_concluded that under the conditions of ‘this bicassay,

Aroclor® 1254 was not carcinogenic in Fischer 344 rats; /however,

a high incidence of hepatocellular proliferative loaions in both

male snd female rats was related to administration of the
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I. INTRODUCTION

Aroclor® (CAS 27323-18-8; NCI C02664) is the registered trademark
of the Monsanto Chemical Company for their polychlorinated
biphenyls (PCBs). PCBs were developed in 1929 primarily for use
as heat transfer fluids and dielectrics (insulators). Aroclor®
1254, a biphenyl containing approximately -54% chlorine, is a
nonflammable hcat transfer agent which functions in the range of

250-360°C (Nubbard, 1964; Poffenberger and Hubbard, 1965).

PCBs have been used in transformers and capacitors; as industr‘lal
fluids in hydraulic, gas turbine, and vacuum pumps; as lubricants
and plasticizers (for flame retardation); and as additives in
surface coatings, inks, papers, adheaives; sealants, pesticides,
and dyes for carbonless duplicating paper (Hubbard, 1964;
Broadhurst, 1972). Th.ese compounds tend to accummulate in the
biosphere (Finklea et al., 1972). Because of direct and indirect
human and animal exposure, food contamination, and environmental
pollution from many of these uses, the marketing of PCBs has been

markedly curtailed in recent years (EPA, 1977).

This bioarsay of Aroclor® 1254 was conducted as a part of a
larger study designed to assess the combined effects of a g‘roup
of known or suspected carcinogens. Only the results of the study

of the administration of Aroclor® 1254 are reporE:J herein.

MONS 000264




i L

II. MATERIALS AND METHODS

A. Chemical

Aroclor® 1254 was obtained in a single batch (Lot No, KBOL-604)
from the Monsanto Chemical Company, St. Louis, Missouri. The
identity and relative purity of the test chemical were confirmed
at Stenford Research Institute. Elem;ntal analyses (C, H, Cl)
indicated 54.67Z chlorine. Gas-liquid chromatography and mass
spectroscopy showed that the Aroclor® 1254 contained at least 18
isomers of polychlorinated biphenyls ranging from 4 to 7 chlorine
atoms per molecule. Identity was confirmed by nuclear magnetic
resonance, infrared, and ultraviolet spectra, which were in agree-
ment with the structure. No attempt was made to identify or

quantitate impurities. '

The chemical was stored at room temperature in l-gallon amber

glass jars.

B. Dietary Preparation

All diets were formulated every 2 weeks using Low Fat Lab Chow®
(Ralgton Purina Co., St. Louis, Mo.). A stock diet was first pre-
pared by hand mixing a weighed amount of the Aroclor® 1254 with
corn oil (Staley Manufacturing Co., Orange, Calif.) and adding

this mixture to a swall amount of feed which was also mixed by
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hand. More corn oil and feed were then added to give a final
concentration of 3,000 ppm Aroclor® 1254 and 3% cord oil and then
machine mixed in a Hobart blender for 30 minutes. Each stock
diet was analyzed for content of Aroclor® 1254 by a method
involving extraction, Florisil® chromatography, and quantitation
by gas-liquid chromatography. Concentrations of 3,000 ppm + 10%
were considered acceptable for use in ptgpar!ng the test diets,
Aroclor® 1254 at 3,000 ppm in the stock diet was found to be

stable when held in rat feeders at- room temperature for. a. 2-week

period.

To obtain test diets having appropriate concentrations of
Aroclor® 1254, the stock diet was diluted, as required, with
control diet containing 32 corn o0il and mixed in a Hobart
blender. The stock and test diets were stored at room

temperature in covered plastic containers.

C. Animals

Male and female Fischer 344 rats, obtained through contracts of
the Division of Cancer Treatment, Nationai Cancer Institute, were
used in these bioassays. The rats werc obtained from Simonsen
Laboratory, Gilroy, California. On arrival at the laboratory,
all animals were quaranfined for 2 weeks as an acclimation

period. Following this period, all males gaining less than 25
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grams, all females gaining less than 15 grams, and all unhealthy
animals were culled. The remaining animals vere assigned to
cages, one per cage, until each cage contained three animals.
Cages were then numbered aund assigned to control. and treated
groups using a computer-generated randomization table. Rats were

ear-clipped for individual fdentification.
D. Animal Maintenance

Al) animals'were housed in temperature~ and humidity-controlled
rooms. The temperature was maintained at 22°C with a range of
21-24°C, and the relative humidity was maintained at n}proxb
mately 45%. The room air was changed 10 times per hour and was
maintained under positive pressure to the access halls,
Fluorescent lighting provided illumination 12 hours per day.
Food and water were available ad 1ibitum. Drinking water was
softened, filtered, sterilized with ultraviolet light, and

supplied by means of an automatic watering system.

The rats were housed three per cage 1in polycarbonate cages

" equipped with disposable polyester woven filter tops. Autoclaved

hardwood chips (Ino—Dt1®, Becton, Dickinson, and Carworth,
Warrensburg, N.Y.) were used as bedding. The cages were changed,
washed, and provided with fresh bedding twice per week. Filter

tops were replaced once per month.
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Rats - fed Aroclor® 1254 were housed in the same room as rats
treated with aflatoxin By (CAS 1162-65-8), lead (Ii) acetate (CAS
301-04-2), hexachlorophene (CAS 70-30-4), or dieldrin (CAS

60-57-1) in the feed.

E. Subchronic Studies

Subchronic feeding studies were conducted with male and female
Fischer 344 rats to estimate the maximum tolerated dose of
Aroclor® 1254, on the basis of which low, mid, and high
concentrations (hereinafter referred to as "low doses", "mid
doses", and "high doses") were determined for adninistration in
the chronic studies. 1In the subchronic studies, Aroclor® 1254
was added to feed in concentrations of 25, 50, 100, 200, or 400
ppm. Treated and control groups each consisted of 15 male and 15
female rats. The chemical was provided in feedA to the treated

groups for 8 weeks.

The aniwmals receiving 400 ppm were inactive, had occasional
&latrhea and tremors, and failed to gain weight. At this dou-e
4/15 males and 1/15 females died. Enlarged livers were observed
on gross examination, and histologically atypical hyperplasia was
observed. At 200 ppm, body weights for both males and females
were approximately 70% of ‘those of the controls, and mild hepato-

cellular pleomorphism was seen histologically in the livers.
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Rats treated with 25 ppm Aroclor® 1254 had enlarged livers, but
no evidence of histologic abnormalities. Weight gain in all
animals treated at doses lower than 200 ppm was comparable to
that in controls, and there was no mortality below 400 ppm. The
low, mid, and high doses for the chronic studies were set at 25,

50, and 100 ppm.

f.‘ Design of Chronic Studies

The design of the chronic studies is shown in table 1.

G. Clinical and Pathologic Examinations

All animals were observed daily for signs of toxicity and
palpated for masses at each weighing. Animals were weighed
individually every other week for 12 weeks, and once every fourth
week for the remainder of the study. Animals that were moribund

at the time of clinical examination were killed and necropsied.

The pathologic evaluation consi;ted of gross examination of major
organs and tissues from killed animals and from animals founﬁ
dead. The following tissues were routinely examined micro-
scopically from both treated and control animals: lungs and
bronchi, spleen, liver, testes, pituitary, kidney, and brain. In
addition, sections of sténach. urinary bladder, thyroid, uterus,

and ovary were examined in a majority of the controls; these
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Table 1. Design of Aroclor® 1254 Chronic Feeding Studies in Rats
Sex and Initial Aroclor® 1254 Time on Study
Treatment No. of in Dietb Treated® Untreated
Group Animals® (ppm) (weeks) (weeks)
Males
Matched-Control 24 [} 105
Low-Dose 24 25 105
Mid~Dose 24 50 105
High-Dose 24 100 105
Females
Matched-Control 24 0 105.
Low~Dose 24 25 104-105
Mid-Dose 24 50 104-105
High-Dose 24 100 105
8411 animals were 53 + 2 days of age when placed cﬂfatudyt' o

bAll diets contained 3% corn oil,

€All animals were started on study within 2 days of each other.
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tissues were taken from treated rats only if a -lesion was found
at necropsy. Occasionally, additional tissues were examined
microscopically. Gross lesions from all animals were also
examined microscopically. The different tissues were preserved
in 10% buffered formalin, embedded in paraffin, sectioned, and
stained with hematoxylin and eosin. Special staining techniques

were utilized when indicated for more definitive diagnosis.

A few of the tissues selected by design from some animals were
not examined, particularly from those animals that died early.
Thus, the number of animals from which particular orgens or
tissues were microscopically examined varies, and does not
necessarily represent the number of animals that were placed on

study in each group.

H. Data Recording and Statistical Analyses

Pertinent data on Lhis experiment have been recorded ia an auto~
matic data processing system, the Carcinogenesis Bicassay Data
System (Linhart et al., 1974). The data elements include descrip-
tive information on the chemicals, animals, experimental design,

clinical observations, survival, body weight, and individual

. pathologic results, as: recoumended by the International Union

Against Cancer (Berenblum, 1969). Data tables were generated for

verification of data transcription and for statistical review,
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These data were analyzed wusing the statistical techniques
described In this section. Those analyses of the- experimental
results that bear on the possibility of carcinogenicity are

discussed in the statistical narrative sections.

Probabilities of survival were estimated by ;he product-limit
procedure of Kaplan and Meier (1958) and are presented in this
report in the form of graphs. Animals were statistically
censored as of the time that they died of other than natural
causes or were found to be missing; animals dying from natural
causes were not statistically censored. Statistical analyses for
a possible dose-related effect on survival used the method of Cox
(1972) for testing two groups for equality and Tarone’s (1975)
extensions of Cox’s methods for testing for a dose-related trend.
One~-tailed P values have been reported for all tests except the
departure from linearity test, which is only reported when its

two-tailed P value is less than 0,05.

The i1ncidence of neoplastic or nonnecoplastic lesions has been
given as the ratio of the number of animals bearing such lesions
at a specific anatomic site (numerator) to the number of animals

necropsied (denominator).

The purpose of the statistical analyses of tumor incidence 18 to

determine whether animals receiving the test chemical developed a

10
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significantly higher proportion of tun‘on than_ did the control
animals. As a part of these analyses, the one-tailed Fisher
exact test (Cox, 1970) was used to compare the tumor incidence of
a control group with that of a group of trested animals at each
dose level, When results for a number of treated groups (k) are
compared simultaneously with those for a control group, a
correction to ensure an overall significance laval of 0.05 may be

wade. The Bonferroni inequality (Miller, 1966) requires that the

P value for any comparison be less than or equal to 0.05/k. In

cases vhere this correction was used, it is discussed in the
narrative section. It is not, however, presented in the tables,

where the Fisher exact P values are shown.

The Cochran-Armitage test for lidear trend in proportions, with
continuity correction (Armitage, 1971), was also used. Under the
assumption of a linear trend, this test determines if the slope
of the dose-response curve 1is different from zero at the one-
tailed 0.05 level of significance. Unless otherwise noted, the
dire;:tton of the significant trend is a positive dose relation~
ship. This method also provides a two-tailed test of departure

from lincar trend.

A time-adjusted lnnlysis. was applied when numerous early deaths
resulted from causes that were not associated with the formation

of tumors. In this analysis, deaths that occurred before the

11
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first tumor was observed were excluded by basing the statistical
tests on animals that survived at least 52 weeks, unless a tumor
was found at the anatomic site of interest before week 52. When
such an early tumor was found, comparisons were based exclusively
on animals that survived at least as long as the animal in which
the first tumor was found. Once this reduced set of data was
obtained, the standard procedures for anilyaea of the incidence
of tumors (Fisher exact teats, Cochran-Armitage tests, etc.) were

followed.

When appropriate, life-table methods were used to analyze. the
incidence of tumors. Curves of the proportions surviving without
an observed tumor were computed as 1in Saffiotti et al. (1972).
The week during which an animal died naturally or was sacrificed
was entered as the time point of tumor observation. Cox’s
methods of comparing these curves were used for two groups;
Tarone’s extension to testing for linear trend was used for three
groups. The etatistical tests for the incidence of tumors which-
used life-table methods were one-tailed and, unless otherwise
noted, in the direction of - a— positive  dose— relationship.
Significant departures from linearity (P < 0.05, two-tailed te;t)

were also noted.

The approximate 95 percent confidence interval for the relative

risk of cach treated group compared to its control was calculated

12
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from the exact interval on the odds ratio (Gart, 1971). The
relative risk 1s defined as p./p. where p, is the true binomial
probability of the incidence of a specific type of tumor in a
treated group of animals and p, is the true ptobaﬁillty of the
spontaneous incidence of the same type of tumor in a control
group. The hypothesis of equality between the true proportion of
a specific tuwmor in a treated group and the proportion in a
control group corresponds to a relative risk of unity. Values in
excess of un.ity represent the condition of a larger proportion in

the treated group than in the control.

The lower and upper 1limits of the confidence interval of the
relative risk have been included in the tables of statistical
analyses. The interpretation of the limits 18 that 1in
approximately 95X of a large number of identical experiments, the
truve ratio of the risk in a treated group of animals to that in a
control group would be within the interval calculated from the

experiment. When the lower limit of the confidence interval is

I;reater than one, it can be inferred that a statistically

nigniflcu’\t result (P < 0.025 one~tailed test when the control
incidence i8 not zero, P < 0.050 when the control incidence is
zero) has occurred, when_ the lower limit is less than unity, but
the upper limit is greater than unity, the lower limit indicates

the absence of a significant result while the upper liait

13
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indicates that there is a theoretical possibility of the

induction of tumors by the test chemical, which could not be

detected under the conditions of this test.

14
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III. RESULTS

A. Body Weights and Clinical Signs

Beginning at about week 10 for the high-dose groups and about
week 20 for the mid-dose groups, mean body weights of both male
and female rats fed Aroclor® 1254 at the doses used in this
biocassay were lower than those of the controls (figure 1), Mean

body weights of low-dose males appcared comparable to those of

- controls throughout the study, while mean body weights of low-

dose females were lower during the second year of the study. At

week 30, an {intercurrent respiratory infection in the colony

" ¢aused weight loss, but no deaths; animals recovered within 30

days without treatment for the infection.

Clinical signs associated with administration of Aroclor® 1254

included alopecia, amber-colored urine, facial edema, exoph-

thalmos, end cyanosis. These signs were apparent among the

high-dose groups beginning at week 72 and awong the mid-dose

groups at week 104 of the study.
B. Survival

The Kaplan and Meier curves estimating the probabilities of

survival for male and female rats fed Aroclor® 1254 in the diet

15
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at the doses used in this study, together with those of the

controls, are shown in figure 2.

For mlle.u, the result of the Tarone test for positive dose-~
related crelnd in mortality over the period is significant (P <
0.001); 922 of the control, 83X of the low-dose, 58% of the
nid-dose, and 46% of the high-dose rats survived to the end of
the study. Among females, the Tarone test showed a probability
lnye; greater than 0,05. In females, 67% of the control, 79% of
the low-dose, 83% of the mid-doue;“nnd 7li of fh;.;\tgh-.idse rats’
survived to termination of the study. Sufficient .numbet- of rats

of both sexes were available for meaningful statistical analyses

of the incidences of late-developing tumors.

C. Pathology

Histopathologic findings on neoplasms in rats are summarized in
Appendix A, tables Al and A2; findings on nonneoplastic lesions

are summarized in Appendix B, tables Bl and B2.

A vui.ety of neoplastic processes were observed in both the
control and treated rats, and, with the exception of the liver,
the incidences of these neoplasms were comparable in the control
and treated groups. Interstitial-cell tumors of the testes were
present in the majority of control and treated males. The next
most frequently observed neoplasm was leukemia of either the
- 18 )
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granulocytic or lymphocytic type, and it involved multiple
organs. The incidence of this neoplastic proces; was comparable
in the control and treated groups. The following neoplasms were
also present iIn some control and treated rats but without
compound assoclation: squamous~cell carcinomas of the skin,

alveolar/bronchiolar adenomas of the lung, and uterine

endometrial stromal polyps.

No proliferative lesions of the hepatocytes were found in the
control animals in the study. The incidence of these prolifera-

tive lesions among treated animals was as follows:

- MALES FEMALES
Low Mid High Low Mid High
Dose © Dose Dose Dose Dose Dose
Number of Animals
Necropsied (24) (24) (24) (24) (22) (24)
Nodular
"' Hyperplasia 5 8 12 -~ 6 — 9~ -17 .
Adenoms, NOS* [} 0 1 0 1 2
Hep;mcellular
Carcinoma 0 1 2 0 0 LY
Total
Incidence 5 9 15 6 10 19

*Not otherwise specified.

The arcas of nodular hyperplasia appeared to be microscopically

similar to what is currently termed "focal areas of cellular

19
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alteration" (Squire and Levitt, 1975). ‘Neither this lesion nor
any hepatocellular adenomas or carcinomas were dfagnosed in the
controls. The hepatocellular carcinomas were characterized
microscopically by large foci of proliferating hepatocytes
involving several lobules. These hepatocytes were bizarre in
appearance, sometimgs containjiug two or more nuclei. The
sinusoidal architecture was lost, and fr‘equently mitotic figures
were present. These neoplasms compressed the surrounding normal
liver tissue, and the cell plates usually were three to five
cells in thickness. The hepatocellular adenomas were character~-
ized by large foci involving several lobules of swollen, severely
vacuolated hepatocytes st_ill maintaining the general sinusoidal
architecture of the liver. In general, the foci of nodular
hyperplasia involved two or more hepatic lobules and contained
hepatocytes whose tinctorial properties were distinctly different
from those of the surrounding liver tissue. Occasionally, these
foci would contain severely vacuolated hepatocytes, and in some

instances, there were small foci of basophilic hepatocytes,

The results of the histopathologic examination indicate that the
adoinistration of Aroclor® 1254 st the three doses used 1in this
study had an effect with respect to proliferative lesions of the
liver and gastrointestinal tract. There were three hepatocellu-

lar carcinomas {n male rats and a dose-related increase. in

20
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nodular hyperplasia in both the male and female animals. There

was one carcinoma and four adenocarcinomas in “the gastrointes~

tinal tract of treated rats. These neoplastic lesions are seen
only sporadically and at a low incidence in the Fischer 344 rat;
in this study no lesions of these types were diagnosed in either

the male or female controls.

D. Statistical Analyses of Results

Tables Cl and C2 in Appendix C contain the statistical analyses
of the incidences of those primary tumors that occurred in at
least two animals in one group and with an incidence of at least

5% of one or more treated groups.

In male rats, the results of the Cochran-Armitage test for
positive dose-related trend in the incidences of leukemia and of
combined leukemia and lymphona are significant (P = 0.022 and P =
0.009, respectively)., The corresponding results of the Fisher

exact test, however, are not significant in any treated group

‘when compared with the controls. There 1s no other incidence of

tumors at any specific site in either sex which is statistically
significant. A significant Cochran~Armitage trend 1in the
negative direction is observed in the incidence of interstitial-
cell tumor of the testls, where the incidence 1in the controls

exceeds those in the mid- and high-dose groups.

21
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In each of the 95X confidence intervale of rela:;ye risk, shown
{a the tables, the value of one 18 included; this indicates the
absence of significant positive results. It should also be noted
that each of the intervals has an upper limit greater than one,
indicating the theoretical possibility of the induction of tumors
by Aroclor® 1254, which could not be detected under the

conditions of this test.

22
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IV. DISCUSSION .

At the doses used in this bioassay, Aroclor® 1254 wvas toxic to
both male and female Fischer 31410‘ rats, as shown by the
dose~related depression of mean body vgixht- and the clinical
signs which occurred during the second yaear. Mean body weights
of mid- and high-dose males and of all treated females were
consistently lower than those of the corresponding controls after
the initial growth phase. An intercurrent respiratory infection
at week 30 resulted in temporary weight loss, but no deaths, in
all groups including the controls; the animals later recovered
without treatment. Clinical signs including alopecia, amber-
colored urine, facial edema, exophthalmos, and cyanosis occurred
in the high~dose groups beginning at week 72 and in the mid-dose
groups at week 104, Survival among males, but not among females,
showed a significant dose-related trend. Adequate numbers of
animals of both seres survived for meaningful statistical

analyses of the incidences of tumors.

The combined incidences of lymphoma and leukemia in males were
significant (coatrols 3/24, low-dose 2/24, mid-dose 5/24, high-
dose 9/24, P = 0,009), using‘ the Cochran-Armitage test for
positive dose-related t.rend, but not in females (controls 4/24,
l'ow-doae 6/24, mid-dose 6/24, high-dose 6/24). Since the results

of the Fisher exact test for increased incidence were not

23
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significant for any of these groups, the occurrence of these
lesions cannot clearly be related to the administration of

Aroclor® 1254,

Hepatocellular changes including hyperplastic nodules, adenomas,
and carcinomas vere found in treated animals, but none of these
lesions were found 4in control animals in this study. Hepato-
cellular carcinomas were observed in one mid-dose and two high-
dose mles.. and hepatocellular adenomas were observed in one
high-dose male, one mid-dose female, and two high-dose females.
Nodular hyperplasia was diagnosed with a dose-related fr‘equency
in the low-, mid-, and high-dose male and female rats. Although
the incidences of the tuwors were not significant, the occurrence
of these proliferative lesions appeared to be related to

treatment.

In the stomach, jejunum, or cecum, adenocarcinomas were observed
in two treated males and in t.wo treated females as well as a
carcinoma ‘in one treated male. None of these l;slons was found
in control animals in this study, suggesting that the lesions ~-~
although not statistically significant ~- may be related to the

administration of Aroclor® 1254.

The toxicity of polychlorinated biphenyls (PCBs) has been

reviewed Dby lleveral groups, including the Environmental

- 24
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Protection Agency (1976), National KResearch Council (1976), Panel
on Hazardous Trace Substances (1972), and 'Inte'rnltioual Agency
for Research on Cancer (1974). Kimbrough et al. (1972)
demonstrated hepatic adenofibrosis in male and feﬁle Sherman
rats fed Aroclor® 1254 at up to 500 ppm for 8 months. A similar
PCB, Kanechlor® 500, fed for 12 months to male Wistar rate,
induced nodular hyperplasia at doses of 100-1,000 ppm; at 1,000
ppm, cholangiofibroais also was induced (Ito et al., 1974),
Keplinger et al. (1971; 'ee. also EPA Critera Document PCBs, 1976)
fed Charles River rats up to 100 ppm Aroclor® 1254 for 24 months
and reported originally that there was no significant increase
in hepatic tumors in this study; re-evaluation of the liver
‘slides, however, indicated a significant incidence of nodular
hyperplasia in treated rats, compared with controls. Ito et al.
(1973) observed nodular hyperplasia and well-differentiated
hepatocellular carcinoma in male strain dd mice fed 500 ppm
Kanechlor® 500 for 8 months, and Kimbrough and Linder (1974)
‘observed adenofibrosis and hepatomas in BALB/cJ mice fed 300 ppm

Aroclor® 1254 for 11 months.

In a study of a closely related PCB, Kimbrough et al. (1975)
observed hepatocellular carcinomas in female Sherman rats fed 100

ppm Aroo.:Lo‘:O 1260 for 21 months.
It is concluded that under the conditions of this biocassay,

25
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Aroclor® 1254 was not carcinogenic in Fischer 344 rets; however,
a high incidence of hepatocellular proliferative lesions in both
male and female rats was related to treatment. In addition, the
cercinomas of the gastrointestinal tract may be assoclated with

treatment in both males and females.
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SUMMARY OF THE INCIDENCE OF NEOPLASMS
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TABLE A1,

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE
RATS FED AROCLOR® 1254 IN THE DIET

CONTROL Low 0osE * MID DOSE HIGH DOSE
MRINALS INITIALLY 1IN STUDY 2% 2 2 TR
MKINALS NECROPSIED ) ‘2 2 I
ABIEALS BXARINID BISTOPATNOLOGICALLY 26 i 2 2
INTIGUAEKTARY SYSTER
*SK1N i 2v) {20 2w} (2%}
SQUAROUS CILL PAPILLOMA 1 (%)
BQUANOUS CILL CARCIKONA ' s
*SUBCUT TISSUR (2¢) 29 @y (29)
SQUANOUS CFLL CARCINORA 1 (&%) 1 (8%
PIBRONN [T 1 qux)
BYXONA 1 {us)
MESPILATORY SYETER
TLUNG/BRONCNUS [¢3)] (2v) ”n (2v)
PATILLONA, WOS T
@3 (4 21 {2¢)
CARCINORA, 3OS, AETASTATIC 1 (a%)
ALYBOLAR/BRCNCHIOLAR ADEZRONA 2 9%) 1 (o)
WARARTCHA 1 (¥%)
NZAATOPOIETIC SESIEA
SHULTIPLE ORGANS 2y 2 29 (29
LYNPHOCYTIC LEIUKEAIA a (175)
GRANDLOCETIC LEUKERIA 3 (I 2 (8% € 12 PRt
SLYAPH RODE 3 (tH

BALIGEART LYNPHOMA, MOS

CIRCULATONT SYSTER
—Josk

¢ WONOER OF AKINALS WITM TISSUE EXARXNED AICROSCOPICALLY

* WUABER OF ANIRALS WECROPSIED
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TABLE A1. MALE RATS: NEOPLASMS (CONTINUED)

CONTROL LOW DOSE

MID DOSE

MIOH DORE

PIGRSIIVE STS1IN

SSALITARY GLAND (33}
SARCONA, NOS

IR @y (2¢)
ADEWOKA, WCS
BLPATOCZLIOLAR CARCINONA

ISTONACH 21
ADENGCARCINCAA, ¥OS

JITIVNCH
CANCINON A, ¥OS

acecuy

[EN

1 (338
(24

1 (e%)

)
1 (508

)
=1 {100%).

ORINARY SYSTER

nors

INDOCRINE SYSTIN
SPITUITARY ey {2

4
. ADCNONA, WCS 2 (%)

RADRLNAL m (3]
PHEOCHRONCCYTCHA ¥ (100K}

@22

(el

WEPROLUCTIVE SYSTER

L41

“3CHOTUR 1 %
PIBRONA 1 (eR)

ESTLS 29 %
INTERSTITIAL-CELL TUAOR 28 (100%) 20 (100%)

(24)
20 (83%)
129)

2%
20 (83%)
124)

VERYOUS STSTER
—RORE.

¢ WONBER OF ANIBALS ¥WITE YISSUE BXANIWED RICROSCOPICALLY
¢ BUBBER OF ARINALS NECROPSIIFD
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TABLE A1. MALE RATS: NEOPLASMS (CONTINUED)

CONTROL LOW DOSE ~ MID DOSE HiGH DOSE

! SPECIAL SENSE CRGANS
wone

ROSCULOSKELRTAL SYSTER
noxe

PCDY CAVITIZS

CTUNICA VAGINALIS {2q) (24) {2u) {29
MESOTHELICHA, NALIGNANT ' (eX)

ALL OTHEZR STSTEHS

ARINAL DISPOSITION SUNRARY

ANINALS INITIALLY IN STODY 2 28 " 2
NATURAL DEATHA 2 3 \
BORIBUND SACRIZICE L] ? 12

SCHEDULED SACRIRICE

ACCIDENTALLY KILLZD

TERPUINAL SACRIPICE 22 20 AL} n"
ANINAL BISSING

L I8CLUDBS _ARACLIZID, ARINALS.

¢ NUNBEN OF ANINALS WITH TISSUZ EXANINED BICROSCOPICALLY
® AUNARR OF ANINALS DECROPSIED
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YABLE A1, MALE RATS: NEOPLASMS (CONTINUED) .

esvomnnvanoan ansa ~eom

CONTROL LOW DOSE MID DOSE HIGH DOSE

TURCR SunNR2RY

TOTAL ANINALS VITH PRINARY TUKORS® 2% Eid 20 21
TOTAL PRIEARY TUNORS 32 32 32 3
TOTAL ARINALS WITH BENIGH TUMORS 2% 2. 20 20
TOTAL 2ENIGK TUNORS 27 30 23 2)
TOTAL ARIAALS WITH WALIGNANT TUMORS 1] 2 9 12

TOTAL KALIGHANT TURORS 5 2 9 AL

TOTAL ANINALS WITH SECOMURRY TUNORSS 1
TOTAL SFCCRCARY TURORS \

TOTAL ANIHALS 'H‘" 7(‘!0!3 UNCERTAIN~
JENIGH OR BWALIGN
TOTAL DICIH‘AIII runors

YOTAL ANINALS WITH TUAORS UNCERTAIN-
PRIAARY OR NRTASTATIC
TOTAL UNCEETAIN TUNORS

FRIBARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUNORS
SZCONDARY TUNORE: I!‘IIITIHC TURDIS OR TUNORS INVASIYE INTO AN ADJACEFT ORGAN
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TABLE A2,

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE
RATS FED AROCLOR® 1254 IN THE DIET

CONTROL Low DOSE WID DOSE HIGH DOSE

ARIBALS INITIALLY TN STUDY 2 29 2 1) -

ANXBALS NECKOFSIED 2% 2 20 HY

ANIBALS EXARINID NISTOPATHOLOGICALLY 24 28 n 26

INTZGUNERTARY ITSTEM

LIS 2% 29 129) {2
SYUANOUS CELL CARCINONA 1 (%)

*30BCUT TISSOI ' {28) {29) (29 (29
PINRONA 1 (%)
P1BROSARCTHA - 1 (a%)
F1BROUS HISTIOCYTONA, SALIGNAWT 1 (e
EIPOSANCCHA 1 (%)

RESPIKATONY STSTIR

LOXG - @ v @2 [¢L1)
ALYEOLAR/ERORCHIOLAR ADENONA 1 (s%) T )

NERATOPOIETIC STSTEM

SNULTIPLE ORGAMS 2 @) 29 2%}
MALIG, LYNPUCAA, unruocmc TIPE 1 (%)
LINPHOCTIIC LEUKEBAIA 1 (8%) 2 (8%) E L]
GRANULOCYITIC LEUKEALA 3 (V% . (VW) N RN RS }] . (17%)

OSPLREN (19 Qe 71m @2
GMANDLOCY1IC LEUKBMIA 1 ()

LTnEN NODE n o (8] m
BALIG.LIAPNONA, KISTIOCYTIC TYPE 1 (ox)

CINCULATORY SYSTEM

-~ 204

¢ BUABEZR OF ANIAALS WITH TISSOE EXANINED HICROSCOPICALLY
¢ BONDER OF ANINALS NECROPSIED
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TABLE A2, FEMALE RATS: NEOPLASMS (CONTINUED)
avassnessssncs sememsoomcracoss .
CONTROL LOW DOSE MID DOSE HIGH DOSE
£I0B3FIVE SYSTIN
SLIVER 23y 2s) 2 @9
SHDIPPERENIIATED CARCINONA HETAS T (am
AUZNORR, BCS 1 (5% 2 (8%)
I5TORACH 129) [¢]] (al] (L]
ADERORA, NCS 1
ADEWGCARCT 3 1 (3% 1 (100%)
ceeuneanane .- .-
URINARY STSTER
SGEULTOURINARY TRACT (29 120 124 (D)
L1pCHA 1 (%)
KIDNTY @3 [FTTIN 2y @y
DUDIPYENENTIATED CARCINCHA 1 (v
ERDOCRINE SYSTEN
SPITUITARY {23i 22 2 @y
ADENOHA, WHOS & (178} t {5%) 1 (5K) [t 1)
RIPAODOCTIVE LUSTEN
SHANNARY GLANC (¢} (%) 178 : (20
ALENONA, NCS 1 qus)
RDENOCARCIRCHA, WOS — (Y%}
sornys ) a2 s 0
ALBROCARCINONA, NOS 1 (o8%) 1)
. ALZNOCA I& ACZNOAATOUS POLYP S (g
L41ONYORA v o(ex)
ENDONETRIAL SIRORAL POLYP . 2 (%) 5 (42%) LR E2 15 3 (50%)
OYARY (20) (4] 17
GRANULOSA-CYLL TUROR v (1008}
#ZRYOUS SYSTIM
- 202E.
§ NUASER OF RRINALS WITH TISSUE EXANINED WICROSCOPICALLY
* NUAWER OF ANINALS WECROPSIFD
.
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TABLE A2. FEMALE RATS: NEDFLASMS {CONTINUED)

TR,

CONTROL LOW DOSE

MID DOSE HWIOH DOSE

| SPECIAL SENSZ ONGARS
() (29)

(29 v
1 {s%)

*BTE
T BEPACEOUS ADEBOCARCINONR

AUSCULOSKELETAL SYSTEN
WONE

50DY CAVITIES:

ALL OTNEBR SYSTRNS
ONR

ARIAAL DISFOS)TION SURNARY

ABIBALS INITIALLY IN 3TUDY 2 FL]
PATURAL DEATHO
NORIBUND SACRIPICE
SCHEDULED SACRIFICE -
ACCIDENTALLY RILLED
TERBINAL SACRIPICE 1 19
! AUINAL HYSSING

R ANCLUREZ JDIOLIZED_ MMINALS.

~-
-

-
-

¢ 7

¢ BUMBER OF ANINALS SITH TISSOE RIANINED BICROSCOPICALLY
* BURBER OF ANINALS WECROPSIED
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TABLE A2. FEMALE RATS: NEOPLASMS (CONTINUED)

CONTROL LOW DOSE MID DOSE HIGH DOSE

TOROR SUNNARY

TOTAL ANIMALE WITH PRIMARY TUMORS® " 18 13 “w
TOTAL PRIRARY TUMORS 2 n " "7
TOTAL ANINALS XITH DEWICM TONORE 7 s e 7
TOTAL PENICX TUNORS 8 ] L] 7
TOTAL ARINALS VITR BALIGRANT ‘Tusons L) 12 L 9
TOTAL RALIGHNANT TUNORS L] w 9 10
TOTAL ANINALS WITH SECOKDARY TUSORSY 1
. TOTAL SECCKDARY TOWORS 1
— FOTAL ANIBALS WITH TUMORS UNCERTAIN-
BENIGH OR MALIGNANT 1
TOTAL UNCERTAIW TONORS 1

TOTAL ANIMALS WITH T;IHOIS UNCERTAIN-
PRIAARY OR NETASTATIC
TOTAL UNCERTAIN TUNORS

¢ PRINART TUMORS: ALL TUNORS EXCEPT SECONDARY TUNORS
4 SECORDARY TUMORS: NETASTATIC TUNORS OR TUNCRS INVASIVE INTO AN ADJACEFT OROAN
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TABLE B1,

SUMMARY OF THE INCIDENCE OF NONNEDPLASTIC LESIONS IN MALE
RATS FED ARGCLOR® 1254 IN THE DIET

CONTAOL LOW DOSE MID DOSE HIGH DOSE
. SUINALS INITIALLY IN STUDY 20 28 i 24
. BNINALS NECROPSIND 24 2 26 26
AMINALS ZXARINED BISTOPATHOLOGICALEY 2% 2» 20 24
INTEGUABRTANY SYSTEN
*S0BCUT TISSOR v (20 (20 . (24)
CIST, W05 1 (e%)
NESPIZATORT STSTEN
OTRACHEZA [334] (A}
INPLANBATICN, ROS 1 ¢5%)
2LUNG/DRONCKUS 3 (29) @2y 1)
BRONCHIECTASLS 1 w%) 8 (17%) 7 0n ' (m
TUPLARNATICH, ¥OS 1 (am)
0nore 123 2 2y (2]
ENPHYSENA, NOS 1 {uK)
ATELECTASIS 1 (4%) 2 9% 1 ()
CONGESTICN, NOS 9 (39% 12 (50%) 7 (30%) . (115
TUPLANAATICN, ¥OS N

ADSCESS, NWOS N 2 {9%)

MRMATOPOIRTIC STYSTER

SPLEEN Toen (2v) @3 (24)
CONGESTION, WOS 1 (4%} 2 (%) 1 (v%)
TIDROSIS 2 (9%)
NERATOPOTZSIS 1 (8%)

SLYSPH WODE [t]) (&) w )
CONGESTIUN, WOS 1 {25%)
NECROSIS, WOS 1 (20%)
HYPERPLASIA, ¥OS 1 (25%)

- BLSTIOCYIOSLS, 2_162%)

¢ WURBEZR OF APINALS WITH TISSUE EXARIMED AICROSCOPICALLY
* WUNBRR OF ANINALS WEBCROPSIED
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N TABLE B1. MALE RATS;: NONNEOPLASTIC LESIONS (CONTINUED)
CONTROL LOW DOSE MID DORE HIGN DOSE

$CRLIAC LYHPR WOLZ (8]} 3 ™) 5
LTAPHANGIECTASTS 1 208

CIRCULATORY SYSTEM .

ror

DIGESTIVE SYSTIR

O3ALIVARY GLARD 31} 3.
17LANRATICH, ROS 1 (100%)

nIvek 129 @2u (2w (29
CONGESTION, WOS 10 (v2%) 18 (75%) 10 (n2%) . (178)
TRPLANSATICN, GRAROLOWATOUS 1 (W)
GRANULONA, ROS 1 (4%}
WNECKQSIS, ROS 1 1 {u%)
NICROS1S, POCAL 2 (8%)
NLCHOSIS, CENTMAL 1 (an) 1 (u8)
HYPERPLASIA, RODULAR s (21%) ¢ (33%) 12 {50%)
ANGIECTASIS LINRRS) 7 (o)

ssTORACH @1 [£3] (6
DIYERTICULDY : 1 ()
HYPERPRASIA, LYAPHOLD 1 (3%

AGASTRIC NUCOEA @n ) (L)
COKGEST10H, KOS . 1 (17%)
WIPERPLASIA, WOS 1 (50%) 2 (%)

.

9cOLON m (L}
P1PROSIS 1 (25%)
PIGHENTATICNH, WOS 1 (25%)

scecon (3] ()
¥aCROSIS, ¥OS 125%)

URINARY SYSAEE

anzowEY (t1%) (1Y) 29 (24)

NNy 3 P [} ] 2.48%)
€ WUNBER OF "ANINALS WITH TISSUZ EXANINED HICROSCOPICALLY
* RUNAER OF AWINALS WECROPSIEZD
B —_
44
o MONS 000303




i

TABLE BY. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

CONTROL Low BosE MID DOSE HIGH DOSE

PYZLONBIHFITIS, NOS 1 (ax)
BCIBRUSIS 1 (a%)

BRDOCNINE STYSIEN

EPITUITARY 2n (20} 22) (20
c1sT, nos 1 an
CONGESYION, NOS 1 (e 1 (5K) 2 (e%)
PARATHYROID - 3) U]
NYPERPLASIA, NOS R ELS

REPRAODUCTIVE SYSTEN N

BEAYOUS SYSTEN

famatx (117} 2e9) (24) (24)
COBOEITION, NOS 1 (V%)
BDEMA, XOS 1 (ex)
ABSCESS, WOS 1 1 (o)
INPANCY, WCS 1 (oK)

SPRCYAL SENSE ONGANS
uonz

BUSCUALOSKELETAL SYSTEN
vone

MODY CAVITIRS

SINGUINAL REGIOW 2% {29 (29 v
NECROSIS, FAT 6 (25%) s (2w 1 am V(15
ALL OTHER SYSTENS
~J0N8.
! WENBER OF AVINALS WITRH FISSOE EXANINED NICROSCOPICALLY
* NOSDER OF ANINALS WECROPSIEZD
45
- ' MONS 000304




TABLE B1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

bt 4

CONTROL LOW DOSE MID DOSE

HIGH DOSE

SPECIAL NORFHDLOGY SUMPARY

* BUMBZR OF ANIMALS WITH TISSUE FYAAINED NICROSCOPICALLY
® NURUER OF ANINALS WBCROFSIED
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TABLE B2.

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE
RATS FED AROCLOR® 1254 IN THE DIET

LOW DOSE

MID DOSE

AUINALS INITIAILY IW STUDY
ARINALS WECROESIED

ANINALS EXARINED NISTOPATROXOGICALLY

26 26

28 2w

IPTRGUABNTARY STsien

PIKATONT SYSTEN

RLONG /SRONCHUS
BHONCHIECIASLS
ARBCESS, NCS

(1% ] 1]
ATELRECIASIS
CONGESTICN, WOS

PETECE

JUFLANNATICN, wOS
INPLANSATICN, INTERSTITIAL
ABSCESS, NOS

(22) (28)

2
8 tasm)
2 (9%)
1 (5%)

24)
3 (13N
10 (42%)

29
Ty
1 (u%)

wm
3%)

S
ous
sz

(LT

(24)
1 ()
24
v (a%)
10 (v2%)
1 (v§)
1 ()
1 (e5)

BERATOPOYBTIC EYSIEM

ISPLEEN
COMGESTICH, NOS
NENATOTOTESIS

SLYNPH NODE
LYNPRANGIECTASIS
TUPLANMATICN, X083

(19) 2%
3 K
m

1L}
2 (30%)
1 {25%)

24
3 Qm

3

22y

(3]

CIRCULATONT STSTEM

ENTOCARDIUN
e RERLANBDIICHL _NGS

om
1.5100%

4 WONBER OF ANIAALS WITE TISSUZ EXANINED MICROSCOPICALLY

© WUNBBR OF ANINALS WECROPSIFD
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TABLE B2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)
CONTROL LOW DOSE MID DOSE HIGH DOSE

DIGZSTIVE STSTIA

(384711 an %) 22 [tl}
COMOESTION, ¥OS 6 (26%) 6 (25%) ¥ (18%)
IAPLANNATICN, WOS 1 (5%)
INPLANKATICN, GRANULGHATODS 2 (8%) 3 (1ey) 1 e%)
GRANULOHA, WOS 1 (v%) 1 (5%)
PIBROSIS 1 (s%)
WECROS1S, FOCAL 1 (5%)
HYPERPLASIA, NODULAR 6 (I5%) g (314} 17 (1)
ANGIECTASIS 3 (uy 2 (o%) 1 (5%) 1 (v
RLBATOPOIESIS 1 (us)

QLIVLR/PERIFCATAL (23) (2u) (22) (2%)
INPLANAATICN, NOS 2 (8%) :

*81Le DACT (28) 2o 129 12%)
INPLAMBATICN, NOS " {17%)

tSTONACH @n [B)] m
DIVENTICULY z (%)
THIDEANAL ucxuuon crst 1)
CONGESTICK, NOS 1 (I V()

JzJuNUn (Y] N
INTLANKATICN, ¥OS SY(100w)

tcaion o [4}] m
INFLARRATION, NOS 1 (100%)

(T [T m M (3]
INTLARAATICN, NOS t {100%)

URINANY SYSTIN

SGENITOURINARY TRACT [¢1}] 29 29 2w
NECROSIS, FAT 1 (%) 1 (W) 1 (9%)

isypuEY [e3)] 2%) (20 @n
NYDRONEERRCSTS ' 1 (e
cYST, WOS 1 (u%) 1 un

INDOCKINE SYSTER

PLTVITARY (¢27] (22} 22 2y

e SX3Te. MDY, FIELE]) o) 1_45%)

# NUNDEZR OF AWINALS WITN TISSUR EXARINED NICROSCOPICALLY

¢ RUMLER OP ANJANALS NECROPSIED
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TABLE B2, FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

CONTROL LOW DOSE MID DOSE NIGH DOSE
CONGESTICK, KOS & 5% 3 (wsy N R
SEHORRHAGIC CYST 1 (e%)
napaEmL 1 1)
CONGESTION. XOS 1 150%)
RETRODUCTIYE SYSTEM
suAnmARY GLANE (24 (29 29 v
HYPERPLASTA, CYSTIC 1 (%)
evagim @0 (29 (20 (20)
IWPAKCT, NOS 1 )
soraos e [P e )
ATDRONETNA 1 ey VR
PYONRTRA 6 (3% 1 (%) 1 On
SOTRUUS/ENDONEIALIUN [41)) ) (5131 {6}
INPLANBATICH, WOS 1w
HIPERPLASIA, %03 1N
WYPERPLASIA, CYSTIC T (% . (27%)
10T2RUS/TORETRION o 12 o) o)
INFLABAATICH, POCAL 1 (17%)
2Y/0V1D0CT {18} 2) (313} (6)
17, vos 2 (an
INPLARRATICN, wOS 1 (%)
sovany (20) m (&)}
cist, ros v (s8) 2 (18
POLLICULAR CYsT, WOS 1 (58%)
PAROYARIAR CEST 1 (5%)
CONGESTION, NOS 1 e
ABSCESS, NOS 1 sm
stavous srsrre
L] 131 ) [£3)] 23) 2y 22
cONGESTION, NOS 1 (8x%)
SPRCIAL NBNSE CROANS
oz . [t ] 243 (29) [t L]
e BENOBBEASE. 1435, 2188
&
¢ SURBER OF AWINALS YITH TISSOR EXANINED ICROSCOPICALLY
* BUNBER OF AWINALS WECROPSIED
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TABLE B2, FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

CONTROL

LOW DOSE

MID DOSE HIGH DOSE

NUSCULOSKELETAL STISTEM
rowR

..... s cememreercencnan

BODY CAVITIES

SINGUINAL REGION
LIPOGRANULCHA

ALL OTHER BYSTINS
JonE

SPTICIAL BORPHCIOGY BUNNARY

%0 LESION FEZPORTER

§ BURSER OF ANINALS VITH TISSUR EXAMINED RICROSCOPICALLY

¢ RUABER OF ARINALS WECROPSIED
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APPENDIX C

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS

IN RATS FED AROCLOR® 1254 IN THE DIET
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Table Cl. Analyses of the Incidence of Primary Tumors in Male Rats

e

Fed Aroclor® 1254 in the Diet?

Matched Low Mid
Iopography: Morphology Control Dose Dose Dose
Lung: Alveolar/Bronchiclar
Adenomab 0/24 (Q) 0/24 (0) 2/24 (8) 2/24 (8)
P Values©.d N.S. N.S. N.S. N.S.
Relacive Risk (Matched Centrol)f — Infinite Infinite
Lower Limit - 0.305 0.305
Upper Limit - Infinite Infinite
Weeks to First Observed Tumor - - 105 90
Hematopoeitic System: i
Leukemiab 3/24 (13) 2/24 (8) S/24 (21) 8/24 (33)
P Values®,d P = 0.022 N.S. N.S. N.S.
Relative Risk (Matched Control)f 0.667 1.667 2.667
Lower Limit 0.060 0.369 0.739
Upper Limit 5.292 9.600 13.700
Weeks to First Observed Tumoz 98 78 84 .tn
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Table C1. Analyses of the Incidence of Primary Tumors. in Male Rats Fed Aroclor® 1254 in the Diet?
(continued) ‘
Matched Low Mid High
Topography: Morpholo Control Dose Dose Dose
. Hematopoietic System: .
Lymphoma or Leukemia® 3/24 (13) 2/24 (8) 5/24 (21) 9/24 (38)
P ValuesS:d ' P = 0.009 N.S. N.s. N.S.
Relative Risk (Matched Coatrol)f 0.667 1.667 3.000
Lower Limit 0.060 0.369 0.871
. Upper Limit 5.292 9.600 15.010
Yeeks to First Observed Tumor 98 78 84 73
v Pituitary: Adenoma, Nosb 0/24 (0) 2/24 (8) 0/24 (0) 0/24 (0)
‘. P ValuesS,d N.S. N.S. N.S. *N.S.
Relative Risk (Matched Control)f . Infinite — -—
Lower Limit 0.305 _— —
Upper Limit Infinite -— -—
Weeks to First Observed Tusor -— 105 | -— 8 -
i
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Table Cl. Analyses of the Incidence of Primary Tumors in Male Rats Fed Aroclor® 1254 in the Dietd

{continued)

Matched Low Mid High
JTopography: _Morphology Control Dose Dose Dose
Liver: Hepatocellular
Carciaoma 0/24 (0) 0/24 (0) 1/24 (&) 2/24 (8)
P Values®»d K.s. N.S. N.S. N.S.
Relative Risk (Matched Control)f - Infinite Infinite
Lower Limit - 0.055 0. 305
Upper Limit - Infinite Infinite
Weeks to Fitrst Observed Tumor -— - 105 103
Testis: Ilaterstitial-cell :
Tumor® fZlo/Zb (100) 24/24 (100) 20/24 (83) 20/24 (83)
P Valuest,d P = 0.013 (N) N.S. K.S. N.S.
Relative Risk (Matched Control)f 0.833 0.833
Lower Limit 0.000 0.000
Upper Limit ) 1.200 1.200
Weeks to First Observed Tumor l 98 78 17

8Treated groups received doses of 25, 50, or 100 ppm.

bNunber of tumor-bearing animals/nusber of animals necropsied (percent).

8z
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Table Cl. Analyses of the Incideace of Primary Tumors in Male Rats Fed Aroclor® 1254 in the Diec?
(continued)

CBeneath the incideance of tumors in the control group is the probability level for the Cochran-

Armitage test when P < 0.05; otherwise, not significaat (N.S.) is indicated. Beneath the inci-
. dence of tumors in a treated group is the probability level for the Fisher exact test for the

comparison of that treated group with the matched-control group when P < 0.05; otherwise,

not significant (N.S.) is {adicated.

dp negative trend (N) indicates a lower incidence in a treated group than in the control group.
eThe probability level for departure from linear trend is given when P < 0,05 for any compariscun.

fThe 951 confidence interval of the relative risk between each treated group and the matched-
control group.

|
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Table C2. Analyses of the Incidence of Primary Tumors in Female Rats Fed Aroclor® 1254 in the Dietd

Matched Low Mid High
Topography: Morphology Control Dose Dose Dose
Hematopoietic Systea:
Leukemiad 4/26 (17) 6/24 (25) 6/24 (25) 4/24 (17)
P Valuea®,d N.S. N.S. N.S. N.S.
Relative Risk (Matched Control)f 1.500 1.500. 1.000
Lower Limit : 0.411 0.411 0.211
Upper Limit 6.316 6.316 4.754
Weeks to First Observed Tumor 81 74 99 84
.&  Hesatopotletic System: ) .
Lysphoma or Leukem{aP 4/24 (17) 6/24 (25) 6/264 (25) 6/24 (25)
. P Values®s4 N.S. N.S. N.S. N.S.
" Relative Risk (Matched Control)f 1.500 " 1.500 1.500
Lower Limit 0.411 0.411 0.411
Upper Limit 6.316 6.316 6.316
Weeks to First Observed Tumor _81 - 74 99 l 84
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Table C2. Analyses of the Incidence of Primary Tumors in Female Rats Fed Aroclor® 1254 in the Diet®

{continued)
Matched Low Mid High
Topography: Morpholo; Control Dose Dose ’ Dose
Pituitary: Adenoma, NOSP 4/26 (17) 1/24 (&) 1/24 (4) 1/24 (4)
P ValuesS»d N.S. N.S. N.S. N.S.
Relative Risk (Matched Coatrol)f 0.250 0.250 0.250
Lower Limit 0,005 0.005 0.005
‘Upper Limit . . 2,288 2.288 2.288
Weeks to First Observed Tumor 100 105 105 103 i
Liver: Adenoma, NosbP 0/24 (0) | 0/24 (0) 1/24 (8) 2/24 (8) !
w
® P Values®rd N.S. N.S. N.S. N.S.
Relative Risk (iatched Control)f : -— Infinite Infinite
Lower Limit - 0.055 0.305
Upper Limit - Iafinite Infinite
Weeks to First Observed Tumor - | - 105 105 ;

.
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Table C2. Analyses of the Incidence of Primary Tumors in Female Rats Ped Aroclor® 1254 in the Dietd

{continued)

. Matched Low Mid High
Topography: Morphology. Control Dose Dose Dose
Manmary Glaand:

Adenocarcinoma, NOSP a/24 (0) &/26 (1) 0/24 (0) 0/24 (0)
P Values©,d N.S. N.S. N.S. N.S.
Departure from Linear Trend® P = 0.003
Relative Risk (Matched Control)f Infinite -_— -

. Lower Limit . 0.961 -— -—

-Upper Limit Infinite -— -

Weeks to First Observed Tumor - 105 - —-—
Mammary Glaad: Adeiwma or

Adenocarcinoma, NOSP 1/24 (&) 4/24 (17) 0/24 (0) 0/24 (0)
P Values®,d g N.S. N.S. © N.S. N.S. .
Departure from Linear Trend® P = (0.031
Relative Risk (Matched Coatrol)f . 4.000 0.000 0.000

: Lower Limit 0.437 _ 0.000 0.000
Upper Limit 187.475 18.289 18.289
Weeks to First Obsetrved Tumor 105 105 — -
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Table C2. Analyses of the Incidence of Primary Tumors ian Female Rats Fed Aroclor® 1254 in the Diet?

{cantinued)
Matched Low Mid High
Jopography: Mozphology Control Dose Dose Dose
Uterus: Endometrial
Stromal PolypP 2/24 (8) 5/24 (21) 5/24 (21) 3/24 (13)
P Values®d N.S. N.S. N.S. N.S.
Relative Risk (Matched Control)f 2.500 2.500 1.500
Lower Limit 0.459 0.459 0.188
Upper Limit 264,045 24.045 16.583
Weeks to First Observed Tumor 105 100 103 96

09

3Treated groups received doses of 25, 50, or 100 ppm.
bNumber of tumor-bearing animals/number of animals necropsied (perceat). *

CReneath the iacidence of tumors in the control group is the probability level for the Cochran-
Arnitage test when P < 0,05; ctherwise, not significaat (N.S.) is indicated. Beneath the inci~
dence of tumors in a treated group is the probability level for the Fisher exact test for the
comparison of that treated group with the matched-control group when P < 0.05; othervise,
not significant (N.S.) is indicated.

_dA negative trend (N) indicates a lower incidence in a treated group than in the comtrol group.

€The probability level for departure from linear trend is given when P < 0.05 for amy comparisonm.

fThe 95% confidence interval of the relative risk between each treated group and the matched-
control group.
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