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THE IMMUNODEPRESSIVE ACTION OF VACCINIA VIRUS
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Virus diseases (measles, influenza, rubella, mumps, chicken pox, etc.) are known to
weaken immunity both to each other and to bacterial infections. However, the experimental
study of this phenomenon only began comparatively recently. It was shown, for instance,
that in influenza the number of T lymphocytes in the blood of affected humans and animals is
reduced [5, 15], as also is the number of antibody-forming cells (AFC) in the spleen [3, 9],
and macrophages and neutrophils are injured [7]. There is a certain amount of experimental
evidence on immunoinhibitory properties of adeno~, arbo~, and cytomegaloviruses [2, 6, 101,
measles virus [13], and rabies street virus [14].

The object of this investigation was to study the possibility of an immunodepressive
action of vaccinia virus (living or inactivated),

EXPERIMENTAL METHOD

Noninbred albino mice weighing 12-14 gwere used. Living vaccinia virus (batch 0342 pro-
duced by the Moscow Research Institute of Virus Preparations) in a titer of 10“+° PFU was in~
jected into the caudal vein in a volume of 0.2 ml. Inactivated smallpox vaccine (from the
same producer, batch 8) was injected by the same route in a volume of 0.5 ml.

Sheep's red blood cells (SRBC) were injected into the caudal vein in a volume of 0.2 ml
of 10% suspension. On the 4th day the number of AFC in the spleen was determined by Jerne's
method [12].

The numerical results were subjected to statistical analysis by Student's t test and
geometric means and confidence intervals were calculated [1].

EXPERIMENTAL RESULTS

Preliminary experiments showed that after injection of living or inactivated smallpox
vaccine alone into the animals without SRBC the number of AFC per weight of organ on the 4th
day after injection of the preparation was 42 and 12, respectively.

Three principal experiments were carried out on 60 animals. Twenty animals were used
in each experiment (five in a group). The results were consistent (Table 1). The number of
nucleated cells in the spleens of mice of all groups was almost identical. The number of
AFC per 1-10° splenic karyocytes on the 4th day after injection of SRBC in group 2 was indis-
tinguishable from the control (group 1). Different results were obtained in the animals of
group 3: in mice receiving the living vaccine and SRBC 2 days later the number of AFC per
1.10° karyocytes was significantly less than in the control (P < 0.01). When inactivated
smallpox vaccine was used (group 4) the number of AFC per 1.10° splenic karyocytes was a lit-
tle higher than in the control.
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TABLE 1. Effect of Living and Inactivated Smallpox Vaccine on Number of AFC in
Mouse Spleens

5 5 Number of AFC
. ‘ Group of| Scheme of 5 Number of nucleated er 10° nucleated
Preparation studied | ,ice injection of .E ‘é £ cells in spleen Spleen cells per spleen
antigens =R
Z @ oo
Control 1 SRBC 15 2,2-108 72,4 27 540
(1,8-108—2,6-108) (55,0—95,5) (21 380—35 480)
2 SRBC +vaccine (2 2,6-108 66,1 34 670
Living smallpox vaccine days later) 13 (2,1-108—3,1-10%) (43,7—102,3) (23 990—50 120)
3 Vaccine + SRBC (2 2,1-108 20,9 8813
days later) _ 15 (1,4-108—3,2-10%) (14,4—30,2) (6 607—12 020)
Inactivated smallpox 4 Vaccine + SRBC (2 4,0-108 85,1 €3 100
vaccine days later) 15 (3,3 108—4,8-10%) (79.4--91,2) " (51 29077 620}

The total number of AFC in the spleen of the animals of group 2 was the same as in the
control. However, in animals of group 3 the number of AFC in the spleen was minimal, evi~
dence of the marked immunodepressive action of the living virus on immunopoiesis (P < 0.01).
Inhibition of AFC formation was not observed in the mice of group 4. The results of these
experiments thus show that living smallpox vaccine, unlike inactivated, has a marked immuno-
depressive action.

The mechanism of this action of living smallpox vaccine is not clear, nor is it known
for other viruses. Only in relation of influenza virus have experimental data been obtained
to show that virionic neuraminidase participates in this process [4], but not ribonucleopro-
tein [8].

Vaccinia virus has been shown to be capable of inducing T suppressor cells in mice [11].
All that can be suggested is that the phenomenon of immunodepression, induced by living vac~
cinia virus, depends on the action of the virus on cooperation between immunocompetent cells,
leading to the formation of a population of antibody-producing cells.
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