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Rous Sarcoma in Chinese Hamsters

Abstract. A variant of the Rous sarcoma virus induced tumors in newborn
Chinese hamsters within 2 to 8 weeks. The tumors grew progressively and some-
times metastasized. They were successfully transplanted in series in Syrian ham-
sters. The chromosomes of the tumors in the Chinese hamsters as well as of
those transplanted into the Syrian hamsters were Chinese hamster chromosomes.
Virus was demonstrated in the Chinese hamster tumors by injecting material
from the tumors into chickens, where Rous sarcomas subsequently appeared.

In the course of a systematic chro-
mosome study of tumors induced in
different rodents by the Rous chicken
sarcoma virus it was considered im-
portant to obtain such tumors for
chromosome analysis in the Chinese
hamster (Cricetulus griseus). This spe-
cies is characterized by a low chromo-
some number (2rn = 22) and an un-
usually clear karyotype (I). Some
strains of Rous sarcoma virus are
known to produce rapidly growing and
metastasizing sarcomas in the Syrian
hamster (Cricetulus aureus) (2), but
this species has double the number of
chromosomes (2rn = 44) and is con-
siderably less favorable cytologically.

The breeding nucleus for a Chinese
hamster colony, seven females and five
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males, was kindly provided by George
Yerganian. By applying the breeding
procedures recommended by him (3),
the propagation of the animals was
successful. Qur colony now totals
more than 200 animals.

The Rous virus was of the same
strain (strain Schmidt-Ruppin) as that
used in previous experiments with
Syrian hamsters, rats, mice, guinea
pigs, and rabbits (4).

Fifteen Chinese hamster babies, 1 or
2 days old, belonging to three litters
were injected subcutaneously in the
back with material either from a pool
of homogenized chicken sarcoma
stored at —65° to —68°C, or from a
suspension of freshly prepared and
finely minced chicken sarcoma.

After a period of 2 to 8 weeks, a
hard lump or several small coalescing
nodules appeared at the site of injec-
tion in 11 of the animals. Most of
the tumors grew rather slowly, grad-
ually assuming, during the following
months, the size of a hazelnut or wal-
nut (Fig. 1). The underlying muscles
were often invaded and the skin over
the tumors sometimes became ulcer-
ated. Often the tumors became softer
during their growth. Two hamsters with
tumors died 3 to 5 months after inocu-
lation. Nine animals with tumors were
killed at various intervals for histo-
pathologic and chromosome study. Of
the remaining four hamsters, one was
eaten by the others and the remaining
three did not show any tumor during
an observation period of 6 months.

The tumors showed a moist, grayish-
white, cut surface and sometimes a
central softening or irregular grayish-
red necrosis. Gross examination re-
vealed pinhead-size metastases in the
lungs of the two hamsters that died.

Microscopically the tumors showed
the picture of a spindle-cell sarcoma
(No. RCh H 4, Fig. 2a) or a poly-
morphous sarcoma. Numerous mitoses
were observed. One tumor was similar
to a human giant-cell tumor in bone;
another to a hemangiosarcoma with
numerous, closely packed, thin-walled
vascular spaces, surrounded by poly-
nuclear giant cells (No. RCh H 2,
Fig. 3a). In a third hamster the tumor
tended to simulate a malignant angio-
endothelioma.

One of the tumors was transplanted
to the cheek pouches of two adult
Chinese hamsters, one of which had
been given 0.25 mg of hydrocortisone
subcutaneously. Three weeks later a
small tumor developed in the cortisone-
treated animal but it soon regressed.
The same tumor was also transplanted
into the cheek pouches or into the
legs of 14 Syrian hamsters (11 days
old), some of which had been treated
with hydrocortisone. Tumors developed
in two of the cortisone-treated ani-
mals, and in two of the untreated ani-
mals. The tumors appeared about 11
days after the inoculation, grew very
rapidly, but regressed spontaneously,
disappearing after 2 more weeks. How-
ever, material from still vital tumors
was successfully transferred by inocula-
tion to new Syrian hamsters and car-
ried in series through four passages.
The transplanted tumors had the char-
acter of an anaplastic spindle-cell sar-
coma with numerous mitoses. Several
attempts were made to study the
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- Fig. 1. Four-month-old Chinese hamster
inoculated at 1 day of age with Rous
sarcoma material. A protuberant nodular
tumor has developed at the site of injec-
tion.

Fig. 2. a, Chinese hamster sarcoma with
the appearence of an anaplastic spindle-
cell sarcoma (No. RCh H 4, x 375).
b, Stemline karyotype of No. RCh H 4.
Normal female karyotype with an extra
chromosome among the medium-sized
chromosomes with submedian centromere.
In the cell pictured, one member of the
longest pair shows a chromatid break.
The centromeric region of one of the
smallest chromosomes of the medium-sized
group (at the 6-o’clock position) has be-
come stretched by the squashing giving
the appearance of fragmentation in this
region (X 1150).
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chromosomes of the original tumors
in Chinese hamsters and after trans-
plantation of the tumors to Syrian
hamsters. In both cases, the charac-
teristic Chinese hamster chromosomes
were seen.

Good chromosome preparations
were obtained from two primary tu-
mors in Chinese hamsters—No. RCh
H 2 and No. RCh H 4; the sections
were obtained and fixed when the tu-
mors were about 5 and 6 months old,
respectively. In both tumors the pre-
dominant stemline differed from the
normal karyotype of the species. In
No. RCh H 4 the majority of cells

" were trisomic (2n = 23) for one of

the medium-sized metacentric chromo-
somes (Fig. 2b). No structurally new
chromosomes were seen in this tumor.
In the other tumor, No. RCh H 2,
a near-tetraploid karyotype prevailed
with chromosome numbers varying
from 38 to 47, the most common num-
ber being 42. New structural chromo-
some types had entered into the stem-
line, the most striking marker chromo-
some being a long metacentric with
subterminal centromere (Fig. 3b, ar-
row). In two other primary tumors
from which only mediocre slides were
available, a few normal karyotypes with
22 chromosomes were seen. This was
the case also with the tumor transferred
to Syrian hamsters. Thus, the two pri-
mary tumors that could be studied in
detail had both acquired heteroploid
stemlines, one in the near-diploid, the
other in the near-tetraploid chromo-
some number region. Only in the near-
tetraploid were there signs of structural
variation in the development of the
stemlines.

Suspensions from a 2-month-old ham-
ster tumor were inoculated into the
pectoral muscles of two chickens.
Three weeks later both showed rapidly
growing tumors at the site of inocula-
tion with the usual picture of a slimy
hemorrhagic Rous sarcoma.

The reaction of the Chinese ham-
sters to the Rous sarcoma virus differs
from that of the Syrian hamsters in
the following respects. (i) The Chi-
nese hamster was somewhat less sus-
ceptible than the Syrian hamster. While
all the newborn Syrian hamsters de-
veloped tumors (2), they developed in
only 75 percent of the newborn Chi-
nese hamsters. (ii) Tumors appeared
later and grew more slowly in the Chi-
nese hamsters than in the Syrian ham-
sters. Metastases appeared rather late
in the Chinese hamsters and were
seen only in the lungs whereas the

Fig. 3. a, Chinese hamster sarcoma with
the appearance of a hemangiosarcoma
(No. RCh H 2, X 375). b, A 42-chromo-
some karyotype from the stemline of No.
RCh H 2. This is a hypotetraploid male
karyotype with a long marker chromo-
some with subterminal centromere (ar-
row) (X 1150).

Syrian hamsters almost always showed
metastases in the lymph nodes and
lungs 6 to 8 weeks after inoculation.
(iii) The sarcomas of the Chinese
hamsters often differed histopathologi-
cally from the usually rhabdomyosar-
coma-like growth in the Syrian ham-
sters. In both species the virus was
recovered by injection of tumor ma-
terial into chickens.
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