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Egg Cultivated Tumor Protects Embryo against Vaceinia Virus.
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It has been demonstrated that some viruses
possess oncolytic activity against certain tu-
mors(1-3). The basis for these viral anti-
tumor effects is still unknown. In some in-
stances. it appears to be a direct effect analo-
gous to that which occurs in nontumor cells
when a virus manifests its usual pathogenic
effects. It is also possible that if the tumor
process is the result of the reaction of a cell
to a specific tumor agent, some of the effects
observed may be due to the interference of
one virus with the action of another.

The work done in the past on this problem
has been concerned with how a particular
virus affects a tumor. The present investiga-
tion considers the effect of a growing tumor
on the toxicity of a virus to the host organism.

Experimental. Embryonated eggs bearing
tumors implanted by the yolk sac method and
viruses adapted to egg cultivation were used
in these studies. Tests were made with a
C;H mouse mammary adenocarcinoma, dba
mouse mammary adenocarcinoma and a rat
sarcoma. These tumors have been described
elsewhere(4). Vaccinia was the principal
virus utilized in the experiments, but tests
were also made with Lee strain influenza.
Seed viruses for the strains were obtained
originally from Dr. McLean of Parke. Davis
& Co. The eggs were implanted with tumor
tissue on about the 4th day of incubation(5).
The virus was introduced into the yolk sac on
the 9th or 10th day, at which time the tumor
tissue was well established but very small
(0.02 g). At the conclusion of the tests the
volk sac tumors averaged 0.6 to 1.2 g. Vac-
cinia and influenza were used at concentra-
tions which caused the death of the embryo
in 4 and 3 days, respectively, in nontumor-
“bearing eggs. The tumor-bearing eggs were
divided into 2 groups, one of which received
injections of H.O into the yolk sac, while the
other group was injected in the same way with
the virus suspension. A third group, which
consisted of nontumor-bearing eggs at the

same stage of incubation, were injected with
the virus suspension. The nontumor-bearing
virus inoculated eggs served as the control for
virus toxicity, and the H,O injected tumor-
bearing eggs served as the control for embryo
mortality due to tumor growth. In the work
with vaccinia, 3 experiments involving 249
eggs were completed with the C;H mammary
tumor, 2 experiments including 113 eggs with
the rat sarcoma, and 4 experiments utilizing
253 eggs with the dba mammary tumor. The
same tumors were used in experiments with
influenza but since the results were negative,
no further details are necessary.

Results and discussion. The results of the
tests with vaccinia and the various tumors are
contained in Table I and Fig. 1, 2, and 3. It
will be noted that embryos supporting im-
plants of the dba mammary tumors (Table I
and Fig. 1) were protected against the usual
toxic effect of the virus. Tumor growth was
not appreciably affected.

Allantoic fluid of the embryos of the
tumor-bearing eggs which survived vaccinia
inoculation contained live virus. Extracts
made from these eggs had the same virus con-
centration as those made up from the non-
tumor eggs which died in the usual 3-4 day
period.

It will be observed in Table I and Fig. 2
that the C3H mammary tumor gave only a
slight extension to the life of the embryo,
while the rat sarcoma (Table I and Fig. 3)
was ineffective. The C3H tumor grew more
rapidly than the dba and for that reason was
more toxic to the embryo. It may be that this
accounts for the difference in the action of the
2 mammary tumors. The rat sarcoma, how-
ever, grew more slowly than either of the
other two and was particularly nontoxic, so
that many of the embryos of eggs inoculated
with this tumor survived to hatching time.

The yolk sac implanted tumor is so situated
that embryo and tumor grow together sharing
a common blood stream but otherwise not in-
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Previous research with the dba mammary
tumor used in this study has provided both
direct and indirect evidence for the tumor
agent or virus concept of tumor etiology(6-9).
It is suggested that the present results con-
tribute to the same hypothesis. The protec-
tion afforded the embryo against vaccinia by
the implanted tumor could have been due to
the well-known blocking effect which one virus
may have on another.

Summary. 1. Yolk sac implants of a dba
mouse mammary tumor protected the host
embryos against vaccinia virus. A dosage of
the virus which killed embryos of nontumor-
bearing eggs in 3-4 days gave no evidence of
toxicity in the embryos bearing the dba tumor
7 days after inoculation. Tests demonstrated
that the virus was present in the fluids of
these embryos. 2. Comparable tests with
eggs bearing a CsH mammary tumor indicated
the embryos were only slightly protected
against the virus, and yolk sac implants of a

Effect of Fatigue on Susceptibility of Mice to Poliomyelitis.

FATIGUE AND SUSCEPTIBILITY TO POLIOMYELITIS

rat sarcoma gave negative results in this re-
spect. 3. None of the 3 tumors affected the
toxicity of a strain of influenza. 4. It is sug-
gested that the dba tumor’s protective effect
on the embryos was due to the neutralization
of the vaccinia virus by the tumor agent.

1. Turner, J. C., and Mulliken, B., Cancer Re-
search, 1947, v, 774.

2. Moore, A. E.,, Cancer Research, 1949, v9, 611.

3. , Cancer, 1951, v4, 375.

4. Klatt, O. A,, and Taylor, A., Cancer Research,
1951, v11, 764.

5. Taylor, A, Carmichael, N, and Norris, T,
Cancer Research, 1948, v8, 264.

6. Taylor, A, and Kynette, A, 4.4.4.S. Research
Conference on Cancer, 1945, 24.

7. , Cancer Studies, 1945, Univ. of Texas
Pub. No. 4507, 33.

8. Taylor, A., and Carmichael, N., Cancer Research,
1947, v7, 78.

9. , Cancer Research, 1949, v9, 498,

Received June 10, 1953. P.S.E.B.M, 1953, v83.

(20456)

HerBeErT E. RosEnBaum* AND Carr G. HARFORD.

From the Division of Infectious Diseases, Department of Medicine, Oscar Johnson Institute for
Medical Research, Washington University School of Medicine, St. Louis.

It is often observed that the paralysis of
poliomyelitis is preceded by a period of ex-
hausting physical exercise and the belief is
prevalent that fatigue increases susceptibility
to paralysis in persons already infected.
Statistical studies(1-6) tend to confirm these
clinical impressions but can be accepted only
with reservations. For example, the use of
non-paralytic cases for control(4) is subject
to considerable error because of the difficulty
in making an accurate clinical diagnosis in the
absence of paralysis(7). Variables inherent
in estimation of the degree of paralysis make
judgment difficult on this basis alone(1-3).
In one series, fatigue was associated with an
increased incidence of paralysis in adults, but
no significant difference was found in chil-

* Aided by a Fellowship from the National Foun-
dation for Infantile Paralysis.

dren(5). The association of increased paraly-
sis with the distance of transportation of pa-
tients(6) may be due to other factors than
fatigue. :

To our knowledge, there has been only one
previous report concerning the susceptibility
of fatigued animals to experimental poliomye-
litis(8). In these experiments, fatigue was
induced in monkeys by forcing the animals to
swim until exhausted. However, under these
conditions it was difficult to distinguish be-
tween the effects of fatigue and chilling and
use of monkeys limited the numbers of ani-
mals in each experiment. In our experiments,
fatigue was induced by a technic that avoided
immersion in water and the availability of
mice permitted the use of relatively larger
numbers of animals.

Materials and methods. In the beginning,



