Mumps VIRUS IN MICE

with a form of tumor which under these ex-
perimental conditions in 12 to 15 days pro-
duces a 100% mortality in mice. How the
treatment has influenced the tumor cells is,
of course, hard to tell. Three possibilities
seem acceptable:

1. The sulfomucopolysaccharides used have
a neutralizing effect on the toxic products de-
rived from the tumor cells.

2. The sulfomucopolysaccharides exercise a
general resistance-increasing effect on the
tissues of the organism.

3. The sulfomucopolysaccharides in ques-
tion exercise a direct growth-suppressing ef-
fect on the tumor cells.

Naturally, we have not been able to decide
how the substances in question act; we only
wanted to suggest these possibilities. It is of
interest to note that Cramer and Simpson!!
and Holmgren and Wohlfart!? have shown
that in methyl cholanthrene tumors in mice
and rats, great masses of mast cells can ap-
pear. Cramer and Simpson point out that
the mast cells in the skin increase in number
before the tumors are developed, and that
resistant mice show an ample number of mast
cells in the skin. They further point out
that the reaction of the mast cell is involved
in a defensive process directed against the
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development of skin cancer. They also point
out that this is of interest as the mast cells
contain heparin (Holmgren and Wilander'?),
Jorpes, Holmgren, and Wilander.'* It is also
of interest that hyaluronic acid and other
mucopolysaccharides are widely distributed in
different tissues. Balazs and Holmgren'® have
shown that sulfomucopolysaccharides appear
in injured tissue where they with all proba-
bility have a suppressing effect on the growth
of the regenerating tissue.

Summary. Sulfomucopolysaccharides (so-
dium heparinate and the sodium salt of agar
acid) suppress the growth of cells from methyl
cholanthrene tumors in the rat in vitro. To
ascertain whether the substances in question
had a similar effect on growing tissues in vivo
mice were inoculated intraperitoneally with
the suspension of cells from Ehrlich’s carci-
noma, after which they were treated in
various ways with sodium heparinate and with
sodium salt of agar acid. It was found that
the mortality of the control animals was
greater than that of the treated animals. The
results and various possible explanations are
discussed.
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Detection of Mumps Virus in Mice Sacrificed at Different Periods of Time

after Injection.
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During the past 2 years we have experi-
mented with the cultivation of mumps virus
in embryonated chicken eggs, and have pre-
pared inactivated virus vaccine for laboratory
use and trial in human subjects.?

In the course of a portion of this work, we
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have recently attempted to infect (looking for
both apparent and inapparent infections)
several of the smaller laboratory animals. To
date, we have not been able to bring about
any such infections or produce definite gross
or microscopic lesions. We have used “raw”
periembryonic egg fluid virus, and also such
virus after concentration by the alcohol
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TABLE L
Complement Fixation Tests of Periembryonic Fluids from Eggs Injected with Mouse Tissue Dilutions

for Assay of Mumps Virus,

Mice sacrificed 1 hour after injection of virus.

Complement fixation titer of egg fluids

Mouse Route  Mouse Dilution: —
No. inj. organ 1 part in 1:2 1:4 1:8 1:16 1:32  1:64
1 ip Brain 10 — — — —_— — —

100 — — —_ — — —
2 ip 10 ++ . — - — - =
100 — — — — — —
3 in 10 — — —_ — —_ —
100 — — — — — —
4 in 10 — — — — — —
100 — — — — — —
1 ip Liver 10 ++++ ++++ +4+++ ++ + —
100 ++++ H+++ - — - =
2 ip 10 — — — — — —
100 — — — — — —
3 in 10 +++ — — — — —
100 — — — — — —
4 in 10 ++ — — — — —
100 — — — — —
1 ip Spleen 10 I = S = S A - -
100 ++++ ++ — — — —
2 ip 10 ++++ FH++ b+ A+ —
100 ++++ +++ + - — —
3 in 10 — — — — —_ —
100 — — — — — —
4 in 10 — — — — — —
100 — — — — — —
1 ip  Lung 10 e A o SN e * - -
100 O T = = T =
2 ip 10 ++++ A+ 4 + - -
100 ++++ + — — - =
3 in 10 — — —— — — —
100 — — — — — —
4 in 10 not tested
100 +++ + - — — —
1 ip Testes 10 — — — — — —_
100 — — — — — —
2 ip 10 — — — — — —
100 — — — — — —_
3 in 10 _ — . —_ — —
100 — — — — — —_—
4 in 10 - — — — - _
100 — — — — — —
Legend: ip indicates intraperitoneally; in indicates intranasally.

method. Our negative results are in con-
formity with those of others who used mainly
“raw” (i.e. non concentrated) virus. In the
course of these tests, however, we have de-
termined the titers of mumps virus in various
organs and tissues at different times after in-
jection of active virus, and the results of such
tests showing appearance and disappearance
of mumps virus in mice seem of sufficient
interest to report.

Two groups of Swiss mice were injected

with Enders strain® of mumps virus in periem-
bryonic fluid. This virus had a 44 comple-
ment fixing (C.F.) titer of 1:16.2 One group
of mice received doses of 1.0 cc of this virus
intraperitoneally. The other group of mice
received doses of 0.05 c¢ of this virus intra-
nasally. Pairs of mice from each group were

2 Virus and information obtained from Dr. J.
F. Enders, Boston, Mass.

3 Bengtson, I. A., Public Health Rep., 1944,
59, 402,
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sacrificed at 1 hour, 24, 48, 72 and 96 hours
and at 2 and 3 weeks after injection. Dilutions
of the homogenized organs obtained at autop-
sy were injected into 7 day embryonated eggs,
and after proper incubation the periembryonic
fluids from these eggs were tested for the
presence of mumps virus by the C.F. test.

The results of the first test of mouse organs
and tissues removed one hour after injection
of mumps virus are shown in Table I. It is
observed that spleen, lung and liver con-
tained considerable virus. A trace of virus
was found in the brain, while none was found
in the testes. Although further negative re-
sults are not tabulated here, we found the virus
neither in the pancreas, heart muscle, nor
blood.

In these experiments, the mice which re-
ceived intranasal virus got only one-twentieth
the amount of virus given intraperitoneally.
This intranasal dose however was sufficient to
give rise to demonstrable titers of virus in the
liver and lung one hour after injection.

Twenty-four hours after injection of mumps
virus into mice we found, at autopsy, only
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traces of virus in the spleen, lung, liver and
brain. As before, no virus was found in the
testes, pancreas, heart muscle, and blood.

No mumps virus was found in the organs
and tissues heretofore examined in mice sacri-
ficed at 2, 3, and 4 days, and at 2 and 3 weeks
after injection of virus. Negative results after
these longer periods of time indicate that in-
apparent infection does not occur.

Summary. Mumps virus administered to
mice intraperitoneally or intranasally appears
within an hour in the lungs, liver, spleen, and
to a lesser extent in the brain (in the latter
case after intraperitoneal injection only.)
Sojourn of viable virus in organs where found
is short. Testes, pancreas, heart muscle, and
blood were found not to contain virus at
any time. Mice used in these tests of mumps
virus did not exhibit symptoms of toxicity at
all comparable to mice injected at different
times in the past with influenza virus, although
these 2 viruses are somewhat similar other-
wise.
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Because of the practical and technical limi-
tations of studying congestive heart failure in
human subjects, numerous attempts have been
made to produce heart failure in animals em-
ploying many different methods. Various
drugs have been administered, including
chloroform, ethyl alcohol, potassium chloride,
chloral hydrate, and diphtheria toxin,! pos-
terjor pituitary extracts,? and quinidine? in
an effort to depress the myocardium. In ad-
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dition, irritants have been injected into the
pericardium* and myocardium;® the ventricu-
lar wall has been severely cauterized,® the
coronary arteries ligated,”® and the myocar-
dial capillaries plugged with foreign sub-
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