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Polychlorinated biphenyls (PCBs) are globally
distributed, highly persistent environmental contamin-
ants (RISEBROUGH et. al. 1968, PEAKALL and LINCER
1970). Several adverse toxicological effects have been
attributed to PCB exposure, including a potential hepa-
tocarcinogenicity (ITO et., al. 1973, ITO et. al. 1974,
KIMBROUGH and LINDER 1974). PCBs have also been re-
ported to act as immunosuppressive agents (VOS and
BEEMS 1971, VOS and DE ROIJ 1972, KOLLER and THIGPEN
1973). Since a suppressed immunologic state in the
host can enhance the generation and growth of tumors
(BURNET 1970, GATTI and GOOD 1971, PENN and STARZL 1972,
HERBERMAN 1974), we conducted the following study to
determine the effects of host exposure to PCBs on tumor
growth per se, utilizing a transplantable tumor in rats.

MATERIALS AND METHODS

Aroclor 12541, dissolved in corn oil, was incorp-
orated into specially prepared powdered diets at levels
of 0, 100, 400 or 800 ppm and fed to groups of male and
female Sprague Dawley rats, eight of each sex per group.
Subsequently, three additional groups of 20 male rats
were placed on diets containing 0, 5 or 25 ppm PCB. All
animals were approximately one month of age at the start
of the experiment. Food consumption was measured three
times per week for each animal and body weights were re-
corded weekly.

Following 30 days of exposure to the contaminanted
diets, the animals were inoculated with the Walker 256
carcinosarcoma in the flexor muscle mass of each hind
limb. Each injection consisted of 1 x 10° Walker tumor
cells (obtained from the ascites form of the tumor) in
a volume of 0.1 ml. The tumors were allowed to grow for
nine days, during which time the animals remained on
their respective diets. At sacrifice, the animals were
killed by ether asphyxiation and the tumors were re-
moved, dissected free of surrounding connective tissue
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and weighed on an analytical balance.
RESULTS

The mean tumor weights of all PCB-fed groups were
significantly smaller than the mean tumor weight of
their sex-matched control after the nine-day tumor
growth period (Table 1). 1In both male and female rats,
the magnitude of tumor weight inhibition directly corre-
lated with the concentration of PCB in the diet. Al-
though female rats consistently showed smaller tumors
than their male counterparts, the degree of tumor weight
inhibition observed at each dose level was comparable in
both sexes.

As shown in Table 1, the body weight gain of the
animals was also affected by PCB exposure. Male rats
fed diets containing 100 ppm or less PCB showed no sig-
nificant alteration in body weight gain. At dietary
levels of 400 and 800 ppm, however, a significant in-
hibition of body weight gain occurred which was dose-
dependent. Female rats appeared to be more sensitive
to this parameter of PCB intoxication showing reduced
body weight gain at the 100 ppm level. The observed
alteration in body weight gain could be accounted for,
in part, by an observed decrease in food consumption
by the PCB-fed rats (Table 1). It is possible that an
adverse taste was associated with the higher dietary
levels of PCB as the animals showed reduced food con-
sumption immediately after being placed on the contam-
inated diets.

DISCUSSION

The results of this study suggest that PCB (Aro-
clor 1254) exposure can inhibit the growth of at least
one experimental tumor, the Walker 256 carcinosarcoma
in rats. The tumor inhibitory response is dose-related
and is observable at levels of PCB routinely found in
the environment (MAUGH 1975). Obviously, the implica-
tions for tumor growth in humans are difficult to ex-
trapolate. Related studies are in progress to further
define the antitumor potential of PCBs. Preliminary
studies utilizing the intraperitoneal route of exposure
indicate that the anti-tumor action of PCB is specific
and is not due solely to a non-specific inhibition re-
sulting from reduced food consumption or decreased body
weight gain. The mechanism of action of PCBs on tumor
growth remains to be determined.
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