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SUMMARY

The data from this preliminary experiment make it
appear that continuous administration of progesterone
protects animals from the synergism between estrogen and
radiation. However, it also appears that the progesterone
has by itself a protective effect against the individual
carcinogenic agents since fewer tumors occurred on the
opposite side as well as on the radiated side. In this
preliminary experiment none of the animals that bore just
progesterone pellets and were radiated developed mammary
carcinomata.

INTRODUCTION

We have previously reported on the substantial synergism
for mammary carcinogenesis between 7-radiation and con
tinuous administration of diethylstilbestrol in the female A
X C rat (1).

It was important to learn whether the effects could be
tempered by the simultaneous administration of the ovarian
hormone progesterone. Accordingly, a preliminary experi
ment was designed to ascertain this.

MATERIALS AND METHODS

Female A x C rats weighing between 40 and 50 g at
weaning were hysterectomized at 28 to 30 days to prevent
fatal estrogen-induced uterine infections. The ovaries were
left intact. The animals were divided into 3 groups. The 1st
group received a diethylstilbestrol pellet and radiation in
exactly the same fashion as in our previous study (1). The
2nd group received an estrogen pellet plus a pellet of
progesterone plus radiation. The 3rd group received a
progesterone pellet plus radiation. The pellets were all im
planted intrascapularly when the rats were 8 weeks old.
The 20-mg pellets contained either 25% diethylstilbestrol
and 75% cholesterol, or progesterone. The pellets re
mained in place until the animals died or were sacrificed.
Two days after pellet implantation all animals were anes
thetized with urethan (ethyl carbamate), 1 mg/g of body
weight, and the left mammary chain was radiated with
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800 R of radiation in exactly the same manner and utilizing
the same equipment as in our previous study.

RESULTS

There were 13 animals in Group 1 alive at the time the 1st
tumor was observed. Ten of these developed multiple,
grossly palpable tumors. The 1st tumor appeared on the
radiated side at 22 weeks and the 1st tumor appeared on the
nonradiated side at 34 weeks. There are subsequently more
tumors on the radiated side (Chart 1).

Of the 13 animals alive in Group 2 at the appearance of
the 1st tumor, receiving both types of pellets and radiation,
a single animal developed multiple tumors on both sides.
The 1st tumor appeared on the radiated side at the 21st
week and the 1st tumor on the nonradiated side appeared at
26 weeks. No tumors were observed on either the radiated
or nonradiated side in the remaining 12 animals of this
group. In Group 3, where the animals were radiated and
received pellets of progesterone alone, none of the animals
have developed tumors on either the radiated or nonradiated
side.

All the animals in this study are now dead. The basic
neoplasm is essentially the same as has been previously
reported and is similar in all groups. The basic pattern is a
poorly differentiated, solid (medullary), infiltrating car
cinoma with little desmoplastic reaction, showing a variable
degree of glandular and papillary differentiation. The
predominant solid carcinomata contain large central zones
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Chart 1. Curve I, diethylstilbestrol-cholesterol pellet plus radiation
(radiated side); Curve 2, diethylstilbestrol-cholesterol pellet plus radiation
(nonradiated side); Curve 3, diethylstilbestrol-cholesterol pellet plus pro
gesterone pellet plus radiation (radiated side); Curve 4, diethylstilbestrol-
cholesterol pellet plus progesterone pellet plus radiation (nonradiated side).
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Table I
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" DES, diethylstilbestrol.

of necrosis within nodular aggregates of tumor cells. Lumen
formation within some tumor nodules produces a cribriform
pattern. In others, there are irregular areas of duct and
papillary formation, lined by columnar cells with inspis
sated secretion within lumens.

The solid areas consist of aggregates of large ovoid and
polyhedral cells with nuclear crowding, moderate pleo-
morphism, and occasional gigantoform nuclei. The nuclei
are hyperchromatic, with coarse chromatin clumps, prom
inent nuclear membranes, and 2 or 3 nucleoli.

The cells of the neoplasm are several times the diameter
of the adjacent normal ductal and alveolar cells. Mitoses are
frequent (often 3 or 4/high-power field), and occasional
abnormal mitotic figures are seen.

The neoplasms usually show mixed patterns, solid and
glandular. MÃ©tastasesin regional lymph nodes show similar
histolÃ³gica!patterns.

Table 1 shows the comparative incidence in the same
fashion as the previous paper, and Chart 1 shows the total
number of gross mammary tumors plotted against weeks
after radiation.
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