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In the stomach, jejunum, or cecum, adenocarcinomas were observed
in two dosed males and in two dosed females as well as a
carcinoma in one dosed male. None of these lesions was found in
control animals in this study. Historical incidences of these
tumors at this laboratory (6/600 males [1%], 2/600 females [0.3%]
suggest that the lesions — although not statistically signifi-
cant — may be related to the administration of Aroclor® 1254.

It is concluded that under the conditions of this bioassay,
Aroclor® 1254 was not carcinogenic in Fischer 344 rats; however,
a high incidence of hepatocellular proliferative lesions in both
male and female rats was related to administration of the
chemical. In addition, the carcinomas of the gastrointestinal
tract may be associated with administration of Aroclor® 1254 in
both males and females.









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 heat transfer agent which functions in the range of

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

PCBs have been used in transformers and capacitors; as industrial
fluids in hydraulic, gas turbine, and vacuum pumps; as lubricants
and plasticizers (for flame retardation); and as additives in
surface coatings, inks, papers, adhesives, sealants, pesticides,
and dyes for —carbonless duplicating paper (Hubbard, 1964;
Broadhurst, 1972). These 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 bioassay of Aroclor® 1254 was conducted as a part of a
larger study designed to assess the combined effects of a group
of known or suspected carcinogens. Only the results of the study

of the administration of Aroclor® 1254 are reported herein.
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Rats | fed Aroclor® 1254 were housed in 'the same room as rats
treated with aflatoxin Bj (CAS 1162-65-8), lead (1l) 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 administration in
the chronic studies. In 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 feed to the treated

groups for 8 weeks.

The animals receiving 400 ppm were inactive, had occasional
diarrhea and tremors, and failed to gain weight. At this dose
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 consisted of gross examination of major

organs and tissues from Kkilled animals and from animals found

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 stomach, 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 Treated0 Untreated
Group Animals3 (ppm) (weeks) (weeks)
Males

Matched-Control 24 0 105
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

aAll animals were 53+2 days of age when placed on study.
~All diets contained 3% corn oil.

CAl1ll 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 organs 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 this experiment have been recorded in an auto-
matic data processing system, the Carcinogenesis Bioassay 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 recommended by the International Union
Against Cancer (Berenblum, 1969). Data tables were generated for

verification of data transcription and for statistical review.

PCB-ARCH-EXT0376680















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.

114
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111,  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
bioassay were lower than those of the controls (figure 1). Mean
body weights of low-dose males appeared 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
caused 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, and cyanosis. These signs were apparent among the
high-dose groups beginning at week 72 and among 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 males, the result of the Tarone test for positive dose-
related trend in mortality over the period is significant (P <
0.001); 92% of the control, 83% of the Ilow-dose, 58% of the
mid-dose, and 46% of the high-dose rats survived to the end of
the study. Among females, the Tarone test showed a probability
level greater than 0.05. In females, 67% of the control, 79% of
the low-dose, 83% of the mid-dose, and 71% of the high-dose rats
survived to termination of the study. Sufficient numbers 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 variety 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. INnterstitial-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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nodular hyperplasia in both the male and female animals. There
was one carcinoma and fpur 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 ClI 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 lymphoma 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 is no other incidence of
I )
tumors at any specific site in either sex which is statistically
significant. A significant Cochran-Armitage trend in the
negative direction is observed in the incidence of interstitial-

cell tumor of the testis, where the incidence in the controls

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

21
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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 were found in treated animals, but none of these
lesions were found in control animals in this study. Hepato-
cellular carcinomas were observed in one mid-dose' and two high-
dose males, and hepatocellular adenomas were observed Iin one
high-dose male, one mid-dose female, and two high-dose females.
Nodular hyperplasia was diagnosed with a dose-related frequency
in the low-, mid-, and high-dose male and female rats. Although
the incidences of the tumors were not significant, the occurrence
of these proliferative Ilesions appeared to be related to

treatment.

In the stomach, jejunum, or cecum, adenocarcinomas were observed
in two treated males and in two treated females as well as a
carcinoma in one treated male. None of these lesions 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 Dbeen

reviewed by several groups, including the Environmental

24
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TABLE Al. MALE RATS: NEOPLASMS (CONTINUED)

CONTROL

SPECIAL SENSE ORGANS

NONE

MUSCULOSKELETAL STSTEH

NONE

BODY CAVITIES

#TUNICA VAGINALIS (24)
MESOTHELIOMA, MALIGNANT 1 (4%)

ALL OTHER SYSTEMS

NONE

ANIMAL DISPOSITION SUMMARY

ANIMALS INITIALLY IN STUDY 24
NATURAL DEATHS 2
MORIBUND SACRIFICE
SCHEDULED SACRIFICE
ACCIDENTALLY KILLED
TERMINAL SACRIFICE 22
ANIMAL MISSING

3 INCLUDES AUI1CLYZED ANIMALS

LOW DOSE

(24)

24

20

# NUMBER OF ANIMALS WITH-TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED

35

MID DOSE

(24)

24

14

HIGH DOSE

(24)

24

11
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TABLE Al. MALE RATS: NEOPLASMS (CONTINUED)

CONTROL LOW DOSE MID DOSE HIGH DOSE
TULIOR SUMMARY
TOTAL ANIMALS WITH PRIMARY TUMORS* 24 24 20 21
TOTAL PRIMARY TUMORS 32 32 32 37
TOTAL ANIMALS WITH BENIGN TUMORS 24 24 20 ! 20
TOTAL BENIGN TUMORS . 27 30 23 23
TOTAL ANIMALS WITH MALIGNANT TUMORS 5 2 9. 12
TOTAL MALIGNANT TUMORS 5 2 9 14

TOTAL ANIMALS WITH SECONDARY TUMORS# 1
TOTAL SECONDARY TUMORS 1

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN OR MALIGNANT
TOTAL UNCERTAIN TUMORS |

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
PRIMARY OR METASTATIC
TOTAL UNCERTAIN TUMORS

* PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
# SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS.INVASIVE INTO AN ADJACENT ORGAN

36






TABLE A2. FEMALE RATS: NEOPLASMS (CONTINUED)

CONTROL ' LOW DOSE MID DOSE HIGH DOSE

DIGESTIVE SYSTEM (

-LIVER (23) (24) (22) (24)
UNDIFFERENTIATED CARCINOMA HETAS 1 (4%)

ADENOMA, NCS 1 (59) 2 (8%)
+STOMACH (21) (©) (= ®)

ADENOMA, NCS 1 (A7%)

ADENOCARCINOMA, NOS A 1 (33%) 1 (100%)

URINARY SYSTEM

*GENITOURINARY TRACT (24) (24) (24) (24)
LIPCMA 1 (4%)

*KIDNEY (23) (24) . 24) (23)
UNDIFFERENTIATED CARCINOMA 1 (4%)

ENDOCRINE SYSTEM

*PITUITARY (23) (22) (22) (23)
ADENOMA, NOS 4 (A7*) 1 (5% 1 (5% . 1 (4X)

REPRODUCTIVE SYSTEM

#MAMMARY GLANE (24) (24) (24) (24)
ADENOMA, NCS 1 (4%

ADENOCARCINOMA, NOS 4 (A7%)

SUTERUS v (14) 12) as5) (6)
ADENOCARCINOMA, NOS 1 (8% 1 (17%)
ADENOCA IN ADENOMATOUS POLYP 1 A7%
LEIOMYOMA 1 (8%

ENDOMETRIAL STROMAL POLYP 2 (14%) 5 (42%) E (339 3 (50%)

#OVARY (20) (D <3) '

GRANULOSA-CELL TUMOR 1 (100%)

NERVOUS SYSTEM
NONE

# NUHBER OF ANIMALS WITH TISSUE EXAHINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIFD

38
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TABLE A2. FEMALE RATS: NEOPLASMS (CONTINUED)

SPECIAL SENSE ORGANS
*EYE
SEBACEOUS ADENOCARCINOMA

MUSCULOSKELETAL SYSTEM

NONE 1

BODY CAVITIES

NONE

ALL OTHER SYSTEMS

NONE

ANIMAL DISEOSITION SUMMARY

ANIMALS INITIALLY IN STUDY
NATURAL DEATHS
MORIBUND SACRIFICE
SCHEDULED SACRIFICE
ACCIDENTALLY KILLED
TERMINAL SACRIFICE
ANIMAL MISSING

3 INCLUDES ADTOLYZED ANIMALS

CONTROL

(24)

24

—-

16

LOW DOSE

(24)

24

19

* NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED

39

MID DOSE

(24)
1

24

2C

(4s)

HIGH DOSE

(24)

24

17
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APPENDIX B

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS

IN RATS FED AROCLOR®1254 IN THE DIET

41
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TABLE Bl

SUMMARY OF THE IMCIDEWCE OF NONNEOPLASTIC LESIONS IN MALE

RATS FED AROCLOR® 1254 IN THE DIET*

CONTROL LOW DOSE MID DOSE

ANIMALS INITIALLY IN STDDY 2D 24" 24

ANIMALS NECROPSIED 24 24 24

ANIMALS EXAMINED DISTOPATHOLOGICALLY 24 24 24

INTEGUMENTARY SYSTEM : ~

*SOBCOT TISSUE (24) (24) (24)
CYST, NOS 1 (456)

RESPIRATORY SYSTEM

TRACHEA (19) (D
INFLAMMATION, NOS 1 (5%)

#LUNG/BRONCHUS (23) (24) (23)
BRONCHIECTASIS 1 (456 4 (1755) 7 (3056)
INFLAM MATIC N, NOS 1 (4%)

- LUNG (23) (24) (23)
EMPHYSEMA, NOS . 1 (4%)

ATELECTASIS 1 (451 2 (936)
CONGESTION, NOS 9 (3956) 12 (50%) 7 (3056)
INFLAMMATICN, NOS

ABSCESS, NOS 2 (9%) 2 (8%) 3 (1356)

HEMATOPOIETIC SYSTEM

*SPLEEN (23) (24) (23)
CONGESTION, NOS 1 (456) 2 (856) 1 (4%)
FIBROSIS 2 (95)
HEMATOPOIESIS 1 (456)

«LYMPH NODE 3) ) 4)
CONGESTION, NOS 1 (2516)
NECROSIS, NOS
HYPERPLASIA, NOS . 1 (2556)
HISTIOCYTOSIS 2 (6755)

* NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED

43

HIGH DOSE

24
24
24

(24)

1 (456)

4 (1756)
1 (456)
2 (8%)

. (24)

5)

1 (2056)
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TABLE Bl. MALE RATS: NONNEOPLASTIC LESSONS (CONTINUED)

CONTROL

¢CELIAC LYMPH NODE 3)
LYMPHANGIECTASIS

CIRCULATORY SYSTEM

NONE

DIGESTIVE SYSTEM

#SALIVARY GLAND
INFLAMMATION, NOS

-LIVER (24)
CONGESTION, NOS 10 (42?)
INFLAMMATION, GRANULOMATOUS
GRANULOMA, NOS
NECROSIS, NOS
NECROSIS, FOCAL
NECROSIS, CENTRAL
HYPERPLASIA, NODULAR
ANGIECTASIS 4 A772)

#STOMACH 21)
DIVERTICULUM
HYPERPLASIA, LYMPHOID 1 (5?)

tGASTRIC MUCOSA (21)
CONGESTION, NOS
HYPERPLASIA, NOS

+COLON
FIBROSIS
PIGMENTATION, NOS

«CECUM
NECROSIS, NOS

URINARY SYSTEM

« KIDNEY (24)
CYST|__NOS

LOW DOSE

®3)

D
1 (100%?)

(24)
18 (75?)

1 (4?)

5 (217)

(24)
2 (8%)

MID DOSE '

(<h

3)

(24)
10 (42?)

—-

(4?)
8 (337)
(8?)

@)

>

1 (507?)

@

)

(24)

* NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED

44

HIGH DOSE

(5)
1 (207?)

4 (A7?)
1 @4?)
1 (4?)
1 (4?)
2 (87)
1 (4?)
2 (507?)

1 @a7?)
1 (177?)
i2 (33?)

1 (25?)
1 (25?)

1 (25?)

(24)
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TABLE B1. MALE RATS: NONNEGPLASTIC LESIONS (CONTINUED)

PYELON EFHEITIS, NOS

SCLEROSIS
ENDOCRINE SYSTEM
*PITUITARY

CYST, NOS

CONGESTION, NOSs
*PARATHYROID

HYPERPLASIA, NOS

REPRODUCTIVE SYSTEM

NONE

NERVOUS SYSTEM

+ BRAIN
CONGESTION, NOS
EDEMA, NOS

ABSCESS, NOS
INFARCT, NCS
SPECIAL SENSE ORGANS

NONE

MUSCULOSKELETAL SYSTEM

NONE

BODY CAVITIES

¢INGUINAL REGION
NECROSIS, EAT

ALL OTHER SYSTEMS

_N21IE

CONTROL

(23)
1 (4%

3)
1 (3356)

23)

(2N)
6 (25S)

LOW bOSE
1 (NS)
1 (NS)
(2N)
1 (NS)
(2£»)
1 (NS)
(2N)
5 (21S)

+ NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED

45

MID DOSE

(22)
1 (5S)

)

(2N)
1 (4S)
1 (4S)

1 (NS)

(2N)
2 (13S)

HIGH DOSE

(2N)

2 (8S)

(24)

1 (456)

(2N)
N (7S)
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TABLE B1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

CONTROL LOW DOSE

SPECIAL MORPHOLOGY SUMMARY
NONE

* NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED

46

MID DOSE

HIGH DOSE
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TABLE B2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

CONTROL LOW DOSE MID DOSE
MUSCULOSKELETAL SYSTEM
NONE
BODY CAVITIES
#INGUINAL REGION (24) (24) (24)
LIPOGRANULCMA 1 <4X)

ALL OTHER SYSTEMS

NONE
SPECIAL MORPHOLOGY SUMMARY
NO LESION REPORTED

< NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED

50

HIGH DOSE

(24)
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Table C2. Analyses of the Incidence of Primary Tumors

Topography: Morphology ,

Hematopoietic System:
Leukemia*s

P ValuesO’»

Relative Risk (Matched Control)f
Lower Limit
Upper Limit

Weeks to First Observed Tumor

Hematopoietic System:
Lymphoma or Leukemia*)

P ValuesO’»
Relative Risk (Matched Control)f
Lower Limit

Upper Limit

Weeks to First Observed Tumor

Matched
Control

4/24 (A7)

N.S.

81

4/24 (17)

N.S.

81

Low

Dose
6/24 (25)

N.S.
1.500
0.411

6.316

74

6/24 (25)
N.S.
1.500
0.411
6.316

74

in Female Rats Fed Aroclor® 1254

Mid

Dose
6/24 (25)

N.S.
1.500.
0.411

6.316

99

6/24 (25)
N.S.
1.500
0.411
6.316

99

High

Dose
4/24 (17)

N.S.
1.000
0.211

4.754

84

6/24 (25)
N.S.
1.500
0.411
6.316

84

in the Diet3
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Table C2. Analyses of the Incidence of Primary Tumors in Female Rats

(continued)

Tonography: Morphology

Pituitary: Adenoma, NOS*}

P ValuesO

Relative Risk (Matched Control)*l
Lower Limit
Upper Limit

Weeks to First Observed Tumor

Liver: Adenoma, NOs'

P ValuesO"l¥

Relative Risk (i&atched Control)f
Lower Limit

Upper Limit '

Weeks to First Observed Tumor

Matched
Control

4/24. (17)

N« S.

100
0/24 (0)

N.S.

Low
Dose

1/24 (4)
N.S.
0.250
0.005
2.288

105

0/24 (0)

Fed Aroclor® 1254 in the Diet3

Mid
Dose

1/24 (4)
N.S.
0.250
0.005
2.288
105
1/24 (4)
N.S.
Infinite
0.055

Infinite

105

High
Dose

1/24 (4)
N.S.
0.250
0.005
2.288
103
2/24 (8)
N.S.
Infinite
0.305

Infinite

105



Table C2.
(continued)
Topography: Morphology

Mammary Gland:
Adenocarcinoma, NOS*3

P Valuesc>"
Departure from Linear Trende
Relative Risk (Matched Contro)™
Lower Limit
Upper Limit

Weeks to First .Observed Tumor

Mammary Gland': Adenoma or
Adenocarcinoma, NOS*

P ValuesO’»

Departure from Linear Trende

Relative Risk (Matched Contro)™ '
' ' Lower Limit

Upper Limit

Weeks to First Observed Tumor

Analyses of the Incidence of Primary Tumors

Matched

Control

0/24 (0)
N.S.

P - 0.003

1/24 (4)
N.S.

P = 0.031

105

Low
Dose

h/2h (17)

N.S.

Infinite
0.961
Infinite

105

4/24 (17)

N.S. '

.4.000
0.437
187.475

105

Mid
Dose
0/24 (0O)

N.S.

0/24 (0)

N.S.

0.000
0.000
18.289

in Female Rats Fed Aroclor® 1254 in the

High
Dose
0/24 (0)

N.S.

0/24 (0)

N.S.

0.000
0.000
18.289

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

Matched Low Mid High

Topography: Morphology Control Dose Dose Dose
Uterus: Endometrial

Stromal Polypi 2/24 (8) 5/24 (21) 5/24 (21) 3/24 (13)

P Valuesc,c® N.S. " N.S. N.S. N.S.

Relative Risk (Matched Contro)™ 2.500 2.500 1.500

Lower Limit 0.459 0.459 0.188

Upper Limit 24.045 24.045 16.583

Weeks to First Observed Tumor 105 100 103 96

aTreated groups received doses of 25, 50, or 100 ppm.

“Number of tumor-bearing animals/number of animals necropsied (percent).

cBeneath the incidence of tumors in the control group is the probability level for the Cochran-
Armitage test when P < 0.05; otherwise, not significant (N.S.) is indicated. Beneath the inci-
dence of tumors Iin 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'indicated. '

1A 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 comparison.

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



Review of the Bioassay of Aroclor 12-5*1* for Carcinogenicity
by the Data Evaluation/Risk Assessment Subgroup of the
Clearinghouse on Environmental Carcinogens

November 28, 1977

The Clearinghouse on Environmental Carcinogens was
established in May, 1976 under the authority of the National
Cancer Act of 1971 (P.L. 92-218). The purpose of the Clear-
inghouse is to advise on the National Cancer Institute's
bioassay program to identify and evaluate chemical carcinogens
in the environment to which humans may be exposed. The
members of the Clearinghouse have been drawn from academia,
industry, organized labor, public interest groups. State
health officials, and quasi-public health and research
organizations. Members have been selected on the basis of
their experience in carcinogenesis or related fields and,
collectively, provide expertise in organic chemistry, bio-
chemistry, biostatistics, toxicology, "pathology, and epidemiology.
Representatives of various Governmental agencies participate
as ad hoc members. The Data Evaluation/Risk Assessment
Subgroup of the Clearinghouse is charged with the responsibility
of providing a. peer review of NCI bioassay reports on chemicals
studied for carcinogenicity. In this context, below is the
edited excerpt from the minutes of the Subgroup’s meeting at
which Aroclor 125*1 was reviewed.

(Aroclor 125*1 was tested in rats as part of another
study designed to investigate the combined effects of chemicals.)
The primary reviewer briefly outlined the experimental
design and findings. Although statistically significant
increases in the incidence of tumors were not found in the
treated rats, a high incidence of liver hyperplastic nodules
was observed in both sexes.

The primary reviewer said that in published rat and
mouse studies, Aroclor was reported to induce liver neoplasms,
although in one rat study only, hyperplastic nodules of the
liver were found. In regard to the rat pathology, he said
that after the proliferative stimulus is removed, the hyperplastic
nodules regress and disappear. Stimuli of such liver nodules
act more like tumor promoters than complete carcinogens.
Based on reports in the literature, he concluded that Aroclor
125*1 could pose a risk to the human population as a tumor
promotor. A lengthy discussion followed as to whether the
evidence was adequate to assess Aroclor's tumor promoting
potential. ‘

An NCI staff pathologist pointed out that a number of
tumors also were found in the gastrointestinal tract of the
treated rats. Although they did not occur in statistically
significant numbers, none was observed among the control

61 ([
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animals. A discussion ensued as to the appropriateness of
combining tumors when they occur at different sites along
the GI tract.

One Subgroup member opined that the study was deficient
because of an inadequate number of animals per group. He
suggested that the tumors of questionable significance may
have been more meaningful had more animals been used.

A motion was made that the conclusion stated in the
report summary be accepted with an addition that Aroclor
125" may act as a tumor promoter. The motion thus read: It
is concluded that, under the conditions of the bioassay,
Aroclor 125 was not carcinogenic in Fischer 3™ rats;
however, a high incidence of hepatocellular proliferative
lesions in both male and female rats, was related to treatment.
In addition, the carcinomas of the gastrointestinal tract
may be associated with treatment in both males and females.
Based on the liver proliferative lesions in the treated rats
and published reports, it is suggested that Aroclor 125" may
be a tumor promoter. The motion was seconded and accepted
by Drs. Wogan, Pitot, Roush, Shimkin, Strong, and Weisburger.
Mr. Garfinkel opposed the motion and Dr. Rowe abstained.

* Subsequent to this review, changes may have been made
in the bioassay report either as a result of the review
or other reasons. Thus, certain comments and criticisms
reflected in the review may no longer be appropriate.
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