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Effects of Chick Embryo Homogenate and
Cyclophosphamide on the Growth and Metastatic
Spread of Pliss Sarcoma in Rats: A Comparative Study
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A chick embryo homogenate inhibited the growth and metastatic spread of Pliss sarcoma in
rats and prolonged their survival. The histological picture of extensive tumor tissue necrosis
with a characteristic infiltration by leukocytes and macrophages suggests that the mechanism
underlying the antineoplastic action of the embryonal homogenate is quite different from that
of cyclophosphamide and involves the activation of cell-mediated immunity.
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In the literature, there are reports of the use of em-
bryonal materials for the treatment of breast cancer,
pulmonary carcinoma, melanoma, and several other
malignant tumors [3,4], but the mechanism of tu-
mor growth suppression by such materials and the
nature of their active principle remain unknown. The
antitumor activity of embryonal preparations might
be linked with the oncofetal proteins they contain,
elevated titers of which in adults are usually associ-
ated with malignancy [1].

We have compared the effects of a tissue homo-
genate prepared from 6-day chick embryos and of
the chemotherapeutic agent cyclophosphamide on
the growth, metastatic spread, and histological pic-
ture of Pliss sarcoma in rats.

MATERIALS AND METHODS

A total of 52 Wistar rats of both sexes (body weight
150-200 g) maintained on a standard laboratory diet
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were used. They were each inoculated subcutaneously
into the side with 0.1 ml of a conventionally pre-
pared [5] 50% suspension of Pliss sarcoma cells.

The sources of embryonal tissue were 6-day chick
embryos from eggs incubated at 37°C in a humid at-
mosphere. The embryos were washed with glacial
Hanks’ balanced salt solution and homogenized in a
glass homogenizer in the cold.

Four of the five test groups of rats were treated
with the chick embryo homogenate (CEH) using dif-
ferent regimens, while one group was treated with
cyclophosphamide (CP); the control group with Pliss
sarcoma did not receive any treatment (Table 1). The
surviving rats were decapitated under ether anesthe-
sia 25 days after tumor inoculation. The internal or-
gans of all rats were thoroughly inspected to detect
metastases. The tumor that had developed at the in-
oculation site was excised and its linear dimensions
and weight were measured. Tumor tissue specimens
were subjected to histological examination.

The criteria used to evaluate the treatment re-
sults were degree of tumor growth inhibition, inci-
dence of metastases, and survival rate.
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Fig. 1. Impact of different treatment regimens on survival (a},
tumor growth (b), and metastases (c) in rats with experimental
Pliss sarcoma. Experimental conditions for the different groups
of rats are indicated in the Table 1.

The degree of tumor growth inhibition was cal-
culated in percent by the formula: [(M, - M,))/
M_]x100, where M, is the mean tumor mass in a
given test group and M, is the mean tumor mass in
the control group.

The incidence of metastases was calculated in
percent by the formula: (R, /R, )x100, where R,
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is the number of rats found to have metastases and
R, . is the total number of rats in a given group.

The survival rate was also determined in percent
using the formula: (R /R )x100, where Ry _is the
number of rats that had survived to day 25 after tu-
mor inoculation and R, is the total number of rats
in a given group.

Histological examination was performed by the
standard procedure [2].

RESULTS

The survival rate in all four groups treated with CEH
was high, whereas none of the control or CP-treated
rats survived to day 25 postinoculation (Fig. 1, a).
CEH exerted a well-defined inhibitory effect on tu-
mor growth (Fig. 1, 5). The best results were ob-
tained with daily injection of the embryonal prepa-
ration, starting on day 5 or day 10 after tumor in-
oculation (these two regimens led to 80% and 78%
inhibition of tumor growth, respectively). In the
group given only one dose of the homogenate 24 h
before tumor inoculation, tumor growth was inhib-
ited nearly twice as much (by 73%) as in the group
given it once in the same dose at the time of tumor
inoculation (45% inhibition), the difference being
statistically significant (p<0.05). In the CP-treated
group, tumor growth inhibition was only 30%, which
is significantly below the inhibition level in any of
the CEH-treated groups (p<0.05).

Neither CEH nor CP had an appreciable effect
on the metastatic spread of an already formed tu-
mor (Fig. 1, ¢), although the incidence of metastases
in group 1 treated with CEH was only 50% com-
pared to 83% in the control group (p<0.05).

Tissue specimens for histological examination
were obtained from the tumor inoculation site in all
52 rats. In the control group a picture typical of
round-cell sarcomatous tumors was observed. In
some cases, a few small areas of necrosis surrounded

TABLE 1. Treatment Regimens Used in the Six Groups of Wistar Rats with Experimental Pliss Sarcoma

Group n Preparation Dose Injection site When injected and how often
and route

1 8 CEH 0.4 mi Side, S.C. 24 h before tumor inoculation, once

2 6 CEH 0.4 ml Side, S.C. Concomitantly with tumor inoculation,
once

3 6 CEH 0.4 ml Tumor On day 5 after tumor inoculation and
then daily

4 10 CEH 0.4 mi Tumor On day 10 after tumor inoculation and
then daily

5 10 CP 100 mg/kg I.P. On day 2 after tumor inoculation and
then every other day

6 12 - - - Controls

Note. CEH = chick embryo homogenate; CP = cyclophosphamide.
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by small numbers of macrophages, leukocytes,
and plasma cells were present, with densely packed
tumor cells lying at the periphery of these areas.

A different picture was presented by the speci-
mens from CEH-treated rats. Extensive necrotic foci
containing tumor cells with pronounced degenerative
changes were seen in all specimens, surrounded and
threaded in almost all of them by richly vascularized
connective tissue structures. There was total or focal
necrosis with infiltration by macrophages, lympho-
cytes, neutrophils, plasma cells, mast cells, fibro-
blasts, and fibrocytes.

In the CP-treated group, even rats with a clini-
cally recorded tumor growth inhibition had devel-
oped a sarcomatous tumor that tended to invade the
fatty and muscular tissues. Necrotic foci were not
apparent in any of the specimens examined. All rats
in this group were found to have intestinal necrosis
at autopsy.

The results of this study demonstrate an antine-
oplastic action of CEH by a mechanism distinct from
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that of CP. As documented histologically, this em-
bryonal preparation, unlike CP, not only inhibits
tumor growth but also causes extensive tumor necro-
sis. Moreover, there was no evidence of toxicity in
the form of intestinal necrosis such as was observed
in all the CP-treated animals. The presence of lym-
phocytes and macrophages in necrotic areas may, in
our view, be regarded as an indication that the em-
bryonal homogenate predominantly stimulates cellu-
lar mechanisms of antitumor resistance.
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The Metastatic Potential of Tumors Depends

on the pH of Host Tissues
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pH-Metric characteristics of Ehrlich’s ascitic carcinoma and of a protein-induced tumor
were compared in mice at different stages of the neoplastic process from tumor cell in-
oculation to the animal’s death. On the acidographic curves, the time of change from acid
to alkaline pH values coincided with that at which the tumors began to metastasize. It is
suggested that this finding may be of use for the early diagnosis of tumor metastases.
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Metastases from tumors are a top-priority clinical
problem in oncology and are the subject of a volu-
minous literature. However, in none of the studies
published so far has the metastatic process in tumor
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bearers been specifically considered in relation to the
pH values of their tissues, although it would seem
quite logical to look for the cause of metastases in
the active response of these tissues.

The interest of researchers in the pH of tumor
tissue is reflected in the literature only by data on
single pH measurements in various tumors [2-4], and
the authors of some publications have made an at-
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