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The tissue culture method is widely used in radiobiology for
studying the characteristics of the interaction of viruses with irradiat-
ed cells, However, the results of the investigations on the effect of
ionizing radiation on the sensitivity of tissuc culture cells to viruses
are controversial. Thus, according to the data of some investigators
[1-3], reproduction of viruses in irradiated cells is intensified; ac-
cording to others [4-6], irradiation delays the developmental cycle
of the virus, and in a number of papera [7-9] no difference is noted
betwcen the degrece of virus reproduction in irradiated and non-irrad-
iated tissue cultures. According to the sources in the literature pre-
sented, multiplication of the virus in irradiated tissue culture may de-
pend on many factors: the type of culture, its age, radiation dose,
interval between radiation and infection.

Previously, we have shown [10] that x-ray irradiation with a
dosc of 10 kr to a 72-hour cell culture of skin-muscle tissue of the
chick embryo has no effect on the rate of multiplication of the vaccin-
ia virus in it. The aim of the prescnt work was to study the infectious
and hemagglutinating properties of the vacginia virus in skin-muscle
tissue of the chick embryo irradiated with x-rays in a dose of 20 kr
after 48 hours of cultivation.

MATERIAL AND METHODS

Cultivation of the virus was carried out in trypsinized skin-
muscle tigsue of cight-nine-day chick embryos grown out in Earle's
solution with 0. 5 percent hydrolysate of lactalbumin and 10 percent
beef bloocd serum. For the tissue cultures the vaccinia virus of series
183, obtained from the Scientific Research Institute of Epidemiology \
and Microbiology imeni I. I. Mechnikov, was used. One-tenth of a ce! \
of the virus in the form of a 10 percent suspension of the chorioallan=- 3
toic membrane of infected chick embryos was introduced into each\test:
tube. After a 40-minute contact between the virus and the cellsat Yoom
temperature the cells were washed three times with Hanks solution,to ‘\7';
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eliminate the residue of non-adsorbed virus, and one cc of nutrient
medium was added to the test tubes.

The tissue cultures were irradiated on an x-ray therapeutic
RUM-1] apparatus with a voltage of 187 kv, current of 15 ma, dose
rate of 515 r per minute, focal distance of 18 centimceters, with no fil-
ters; the radiation dose was 20 kr; exposure time, 38 minutes and
46 seconds. Test tubes containing the tissue culture were irradiated
in“‘cardboard boxes at room temperature; the non-irradiated cultures
at this time were also left outside the incubator.

- | FORMULATION OF THE EXPERIMENTS

Part of the 48-hour cultures were irradiated and then, after the
completion of the irradiation, they were infected; another portior
was simply infected. As a control irradiated as well as non-irradiated i
and uninfected tissue cultures were used. Seventy-two hours after in- '
fection, from every five experimental test tubes, samples of culture
fluid were taken {0. 5 cc each), mixed and kept in a refrigerator. The
cell fraction in the same test tubes was washed free of the residues of
culture fluid, washed with versene solution, centrifuged at 1000 rpm for
10 minutes, and the precipitate was again suspended in 2.5 c¢c of medi-
um 199 containing two percent inactivated beef serum. The cells were
destroyed by freezing and thawing three times. The liquid and tHe cell
fraction of the viruses of the irradiated and non-irradiated tissue cul-
tures were used for biological titration, performing the hemagglutina-
tion test as well as for subsequent passage through tissue culture., In ;
both the first and second passages the experiments were performed o
thrce times. The statistical analysis was accomplished by the Ofvin '
mothod [11] and Student's Table.

RESULTS

Observations of tissue cultures were made for 10 days. In the
tissuc culturc exposed to irradiation alone 4 certain loss of cells and
partial disappearance of syncytium were observed after three days.
On the sixth day after irradiation lysis of the majority ¢f cells was
noted; the intact cells were enlarged, of triangular shape with gigns i
of brcakdown of the nuclcar substance (Fig 1, a). i
A visible cytopathogenic effect of the virus appeared 24 hours
after infection: thinning of the monolayer, shriveling of the cells and
the appcarance of symplasts (Fig 1, b). Seventy-two hours after in-
fection the tissue culture was represented by round cells deprived of nu-
clei. Whm the two factors acted on the tissue culture -- x-rays and the
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Fig 1. Tissue Culture of Chick Embryo. a. Six days after irradiation;
b. 24 hours after infection with the vaccinia virus (magnification, 120

x). —

virus -- the morphological changes in it were more marked. Thus, 72
hours after irradiation and infection the tissue consisted mainly of an
accumulation of fragments of destroyed ¢ells (Fig 2a). On the sixth

day of cultivation the control tissue culture maintained its usual appear-
. ance (Fig 2b).

For a comparative study of the rate of accumulation of the in-
fectious virus in irradiated and non-irradiated tissue cultures, the
liquid and cellular fractions of it were titrated on chick embryos and
on rabbits by the Groth method. As is evident from the Table data, in
the first and second passages the virus titers in the liquid fraction of
" the irradiated tissue culture were higher than in the non-irradiated
culture. The difference between ths virus titers, expressed in log LDsg
for chick embryos, was statistically significant. Data presented in the
Table show that the cell fractions of a tissue culture 72 hours after in-
fection contain a very small quantity of the virus; therefore, it was
impossible by the methods of titration used to establish a differonce be-
twean the content of the virus in the cell fractions of the irradiated and
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Fig 2. Tissue Culture of Chick Embryo. a. 72 hours after irradiation
and infection with the vaccinia virus, b. Normal tissue culture afer six

days of cultivation (magnification, 120x).

Comparati ¢ Study of Infectious and Hemagglutinating Properties of
the Vaccinia Virus in Irradiated and Non-Irradiated Tissue Culture
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Virus titera in
‘Tlasun culture Infectivity titers of culturod viruscs ) ||In"l“h)‘|;! :‘;z'um‘nl.ﬁ-
First passage Second passagce Passages
In chick In rabbits by [In chick In rabbits by
Type F raction cmbryos in | the Groth ombryos In | the Groth _
log L.Dy method (In |log Ly mcthod (in u
dilutions) dilutions)
Non- Liquid 1.46 £ 0,11 103 1,40 £ 0,11} 104 1:16 1:8
frradiated U
Cellular . Undiluted . Undtluted 0 0
Liquid 2,40 2 0,09 103 2.45 + 0,12 10+ 1:16 1:8
Irradiated | Cellular . Undiluted . . 0 0

*No death of chick embryos or formation of an infiitrate in rabbits after
injection of the original infectious material, 0 -- absence of hemagglutining in

° the initial infecticus material.
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non-irradiated tissue cultures. The data also attest to the fact that ir-
radiation has no influence on the accumulation of hemagglutinins in tite
liquid tissue culture fraction; in the cell fractions no hemagglutinins
were found even in the initial material.

Thus, a somewhat greater accumulation of infectious virus in
the liquid fraction of irradiated culture by comparison with non-irrad-
iated virus 72 hours after infection was found. The data obtained per-
mit us to beligve that x-ray irradiation of a 48 -hour culture of chick
fibroblasts with a dose of 20 kr, performed directly before infection,

. increases the sensitivity of the cells to the vaccinia virus. Incrcase

of the sennitivity of irradiated cells is proved by the great virus yield
as well as by morphological observations indicating a more pronounced
destruction of irradiated cells than non-irradiated cells.

CONCLUSTONS

1. X-ray irradiation of a 48 -hour skin-muscle tissue culture
of a chick embryo with a dose of 20 kr causes an increase in the infec-
tivity titer of the vaccinia virus in the liquid fraction of the tissue cul-

ture 72 hours after infection.
2. No differcence is noted between the accumulation of hemag-
glutigins in the liquid fractions of irradiated and non-irradiated cl*ick

embryo tissue culture 72 hours after infection.

-

BIBLIOGRAPHY

1. Hsiung G. D. J. Immunology, 84, 3, 285, 1960,

2. Levine S. Virology, 10, 257, 1957,

3, Weiss E. and Dressler H. J. Bactegiol., 75, 5, 544, 1958,
4

5

. Franclin R. M. Virology, 5, 408, 1958.
. Ribin H. Virology, 11, 1, 28, 1960.

0. Schncider N., Cheever F. Proc. Soc. Exptl. Biol. and Med.,
86, 3, 591-594, 1954.

7. Medvedkova A. A, Tr. In-ta Eksperim. Med. AMN SSSR (Trans-
actions of the Institute of Experimental Medicine of the Acad-
amy of Medical Sciences USSR), page 356, Leningrad, 1959.

8. Peterson O, P., Shubladze A, K., Berezina O. N., Bychkova E. N.
Tcz. Dokl, 3-i Mezhinstitut. Konf, 12-16 Yanvarya 1962 g, In-t
Epidemiol. i Mikrobiol. im. N. F. Gamalei AMN SSSR (Pro-
ccedings of the Third Interinstitute Conference 12-16 January
1962, Institute of Epidemiology and Microbiology imani N. F.
Gamaleya of the Academy of Medical Sciences USSR), page 22,
Moscow, 1962,

%



- e o — ——— ——  —
.

e £ e g e

9. Kaplan A. Virology, 4, 435, 1957.

10, Kamalyan L. A., Vartevanyar Zh. Ts., Shakhnazaryan E. A.
Voprosy Radiobiologii (Problems of Radiobiology), 3-4, page
63, Erevan, 1963.

11. Ofvin L. A. Patolog. Fiziol. i Eksperim. Terapiya (Pathological
Phy-iology and Experimental Thcrapy), 4, 76, 1960,

Received 31 May 1962




