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Salivary gland tumors induced by P
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The oncogenic power of 3P was demonstrated in salivary glands. An intraglandular
injection of 0.25 mCi of chromic colloidal phosphate (32P) was administered to
young adult Wistar rats. Seven months post-injection, tumors began to appear in
the neck region in 64% of the rats. The tumors were sarcomas (50%), carcinomas
(35.70%). and carcino-sarcomas (14.28%).
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Tumor induction in salivary glands of mice,
rats and hamsters has been obtained mainly
with chemical carcinogens, either in the form
of pelicts implanted within the gland (1-6), or
in the form of solutions injected into the gland
(7-8). Other experiments in tumoral induc-
tion in salivary glands were done with the SE
polyoma virus (9-10). Law and Dawe (11) did
this on animals previously irradiated by X rays
to provoke inmunodepression, while Cun-
ningham et al. (12) produced experimental
tumors with cytomegalovirus. Others have
analyzed the serial transplantations of tumors
induced by different chemical carcinogens
such as DMBA (13-15).

There is literature on the carcinogenic
power of irradiation in human salivary glands,
referring either to survivors of Hiroshima and
Nagasaki (16-17) in whom a greater tumoral
incidence has been demonstrated. or to pa-
tients in whom tumors have appeared after
local irradiation treatments (18-21).

However, there is little information about

experimental tumor induction by irradiation
of the salivary glands (22-24). We have found
no data on induction of tumors in salivary
glands with radioactive isotopes. In our labo-
ratory, the great oncogenic power of *P has
been  demonstrated in and sub-
cutaneous tissue (25). When P is injected in
the form of colloidal chromic phosphate, it
acts as an internal source of irradiation until
decay. This experiment was designed to prove
the inductive power of a radioactive colloidal
solution of P in salivary glands of rats.

joints

Material and methods

Fifty-two male Wistar rats weighing 150 g at
the beginning of the experiment were used.
Twenty-six received an injection of 0.005 ml of
radioactive colloidal chromic phosphate (¥P)
(activity 0.25 mCi, particles: 10 to 30 nm) (26)
into the left submaxillary gland (SBM).
Another 26 were injected in the same way
with cold colloidal chromic phosphate. In all
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Fig. 1. Characteristic features of the fibrosarcomas with a herring-bone pattern, atypical undifferentiated

cells and a large number of mitotic figures (X 240).

cases the glands were surgically exposed be-
fore injection.

Four animals of the control group were
killed 2 weeks after injection and the glands
processed for light microscopy. When an ani-
mal developed an ulcerative or nodular le-
sion, it was killed with ether. Each animal,
was autopsied in search of metastases. At the
end of the experiment, an equivalent number
of animals injected with cold colloidal solu-
tion was killed.

In both groups, glands were processed for
light microscopy.

Results

In the early days following the injection, most
of the animals showed an epilation around the
gland region. Four animals injected with the

45 Oral Pathology 13: 6

radioactive solution died within 30 days of
injection, due to causes unconnected with the
experiment.

The glands of animals killed 2 weeks after
injection were seen to contain the colloidal
solution under light microscopy.

Nodular and ulcerative tumors started to
appear (1 case) from Day 240, 4 more ap-
peared between Days 240 and 270, 4 more
between 270 and 330, another 3 on subse-
quent days up to 480, and , finally, 2 more
appeared between Days 480 and 560. In all,
14 tumors were detected, an incidence of
63.63%.

Their aspect varied from nodular forma-
tions (10 cases) to ulcerated arcas with raised
edges (4 cases). The lesions were in the neck,
over the SBM gland region. In one case, the
tumor appeared below the gland region, over
the joint of the sternum with the clavicle. One
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Fig. 2. Squamous cell carcinoma developed in an injected gland showing abundant horn-pearl formation in

cystic spaces (% 90).

animal with a large tumor died spontancously.
The size of the tumors varied, the largest mea-
suring 6 X 3 X 3.5 cm.

Microscopic observations of the tumors
showed 2 different histological types of sar-
comas and carcinomas, and in 2 cases, the
tumors were carcinosarcomas. Of all the tu-
mors detected, 50% were sarcomas. These
tumors were highly cellular, with predomi-
nant spindle-shaped cells arranged in bands
forming a herring-bone pattern in some areas.

There were numerous vascular  spaces,
often in the form of clefts, lined by a mono-
layer of endothelial cells, and with hematic
intraluminal content. The sarcomas showed
collagen formation and spindle-shaped and
pleomorphic cells. Some were large with hy-
perchromatic atypical nuclei, others had
double nuclei. The mitotic index was high and
isolated necrotic foci were observed. All the
tumors were infiltrative (Fig. 1).

In 35.7%, the microscopic features were of
squamous cell carcinomas. In 2 cases, car-
cinomas originating in the skin invaded the
gland. In other cases, the glandular origin of
the tumor was clearly detectable. Horn-pearl
formations, high mitotic index, cystic spaces
and infiltrative activity were always observed
(Fig. 2).

In 2 cases (14.28%) a mixture of carcino-
matous and sarcomatous areas were found
and these were diagnosed as carcinosarcomas.

In other cases there were some glandular
patterns with ductal formations (Fig. 3).

In tumors originating in the skin, some
arcas of a glandular parenchyma showed aty-
pical binucleate hyper-
chromatic nuclei and a considerable number

structures, cells,

of mitotic figures. The autopsies did not
reveal macroscopic metastases.
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Fig. 3. Glandular pattern in a squamous cell carcinoma displaying ductal formations (x 60).

Discussion

The oncogenic power of P was demonstrated
in salivary glands, and had been demonstrated
before in joints and subcutancous tissues (25).
As no histological alterations were found in
the salivary glands injected with the cold col-
loid, the radioactive isotope is demonstrated
to be responsible for the tumoral induction.

The minimal latency period in this experi-
ment was similar to that found in other tissues
with the same radioactive substance (25), or
with other forms of irradiation (22-24), but
was longer than that observed in glandular
tumors induced by chemical carcinogens (1,
15, 27, 28, 29, inter alia).

As for the histological type of tumors in-
duced in the gland by the radioactive colloid,
50% were sarcomas and 35.70% carcinomas.
Other authors have similarly reported induc-
tion of tumors of different origins by chemical

45"

carcinogens (induced carcinomas (1), and 3,
6, 27, fibrosarcomas). Shafer (4), among
many other authors, obtained carcinomas as
well as sarcomas. Most authors agree in ex-
plaining the origin of epithelial tumors in
ductal metaplasias which could produce cystic
cavities with keratin content. It was a striking
feature to see the development of 2 carcino-
sarcomas (14.28%). Experimental carcino-
sarcomas rarcly develop.

The histological origin of the tumors in-
duced by the radioactive colloid may have
varied because the cells of the target organ,
i.e., epithelial cells or fibroblasts and other
cells of the stroma, were different. The tu-
mors at the edges of the skin ulcers might be
explained as a peripheral localization of the
radioactive colloid in the gland with a car-
cinogenic effect on the epidermis. Similar re-
sults were obtained by Ubios et al. (25) with
knee injections.
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In this series of experiments all tumors in-
duced were malignant. However, other au-
thors have reported benign tumors. The in-
duction of adenomas in SBM glands was
obtained by Cherry and Glucksman (23) and
Glucksman and Cherry (24), from 7 months
post-irradiation Takeichi et al. (22) induced
glandular tumors with X irradiation applied
locally in a single dose of 2800 rads and in
multiple doses of 500 rads, with total doses of
3000 and 5000 rads. He evaluated hormonal
participation by performing ovarectomies.
The tumors were adenomas. atypical pro-
liferations, and cancer. Law and Dawe (11)
also obtained pleomorphic adenomas with SE
polyoma virus and irradiation.

Colloidal solutions remain at the injection
site without spreading over great distances,
and thus. the isotope acts as an internal source
of radiation until total decay, generating an
active irradiation zone that provides a dose of
maximal oncogenic activity at the site. This
may explain the high incidence of tumors
found in this experimental model, and, thus,
constitutes an appropiate method for the
study of tumor induction by irradiation.
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