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INHIBITORY EFFECT OF INTERFERON ON RIBONUCLEIC ACISBQF POLIOMYELITIS
AND LOUPING ILL VIRUSES

Following is the translatlion of an article by

e A, Ivanova and it Ya. Polyak, Department of Virology,
Inatitute of Experimental Medicine, AMN USSR, Leningrad,
published in the Russian=language periodical Voprosy

Virusologii (Problems of Virology), No 11, 1966, pages
T5o3T. Tt was submitted on 20 Jun 1964, 7

. It has been established that the mechanism of' the protective
a¢tion of interferon is connected with its inhibiting influence on
the reproduction of virus within the cell. However, at which stage
of virus reproduction the activity of interferon is directed (repli-
cation of nucleic acids, synthesis of protein, composition of nucleie
acids and protein) has not been revealed. Most probable is the in-
fluence of interferon on the process of replication of nucleic acids,
though many authors refute the possibility of the direct influence
of interferon on viral RNA (Ho Mont /6/, Grossberg , Holland /57,

Sommer, Prinzie, Denys /2/, Shonne, Mayer, Cokol, Vilcek , and
others /3, 9/).

In the present work evidence is presented of the direct influence

of interferon on RNA, isolated from the poliomyelitis and louping ill
viruses,

Materilals and Methods

We used the louping 11l virus (obtalined from the Rockefeller
Foundation in the USA in 1944) in the form of a 10% brain suspension
of infected mice and the poliomyelltis virus type I, strain Magoni,
enriched on primary tissue culture of human fetus kidney or on trans-
planted Detroit-6 culture,

After the interaction of the studiled viruses, taken in a concen-
tration of 1--3 1lg IDgg, Wwith interferon their residual activity was
determined in dimfnia 10-fold dilutions by means of intracerebral
titration on mice (louping 11l virus) or on a tissue culture of
Detroit-6 (poliomyelitis virus). With each dilution of the poliomyelitis
virus 4--5 test tubes, or 1 flask, were infected with a tissue culture,
and with the louping 1ill virus - 3 mlice eache. The LD50 and TCD50 wore

calcu.ated by the method of Reed and iench (1938). For infection of
the . ssue cultures the virus was incubated with the cells for one hour,
afte which the nonadsorbed virus was removed by & double washing with
a pr.)sphate~buffer physiological solutiom (pH 7.2).

1,

Reproduced by the T S

CLEARINGHOUSE . " v
for Foderal Scienhihic & Techmcal . P
Information Springfieid Va 22151




THIS DOCUMENT IS BEST
QUALITY AVAILABLE. THE COPY
FURNISHED TO DTIC CONTAINED
A SIGNIFICANT - NUMBER OF
PAGES WHICH DO NOT
REPRODUCE LEGIBLY.




RNA was isolated from the viruses by the method of Girer and
Shramm (1956). The isolated aqueous preparation was alkalized with
a 5% solution of soda to & pH of 7.0--7.2 and brought to the required
ionic concentration with a8 3=-5 M solution of sodium chloride. For
infection of tissue cultures we used RNA in a 1 M solution of NaCl,
for the infection of mice - an 0.15 M solution of NaCl., Contact of
RNA with the cells lasted for 20 minutes (Ellem, Kotler), after
which the solution of RNA was removed by washing with a phosphate-
buffer physiological solution., The tissue culture was infected with
1--2,5 1g IDgp of RNA, which approximated a working dose of the
initial virus. Titration of the infectious activity of the resulting
preparations of RNA was conducted in a similar mamner to the titra-
tion of the corresponding virusese. .

The specificity of RNA preparations was determined in control
tests alfter a 30-minyte contact with 10-~30 Jug/ml of RNase, which
ensured the complete imactivation of RNA, We used a primary mono-
layer tissue culture of chick embryo and a transplanted oulture of
Detroit-6.

All the investigations were conducted with homogeneous linterferon,
obtained on a monolsyer culture of chick fibroblasts, infected with
the virus of Japanese encephalitis (strain No 47), in medium No 199.
For cultivation of the virus we used a 1200 ml flask, into which
5,000 IDgy of virus was introduced. Four days after infection the

ltural gluids from individual flasks were mixed, then cleared by
10-minute centrifuging at 3,000 rpm, after which the virus was inac-
tivated by l~hour heating at 60°, Activity of interferon was deter=
mined in & series of dilutions with a coefficlient 2 on test tube
cultures of chick fibroblasts relative to 50 TCDgg of the vesicular
stomatitis virus. The average titer of interferon corresponded to
a dilution of 1:32 and did not change after 6--12 months of storage
at 4°, Interferon was used in a dose of 16 active units, i.e., in
a dilution of 1l:2.

In all the tests the control was cultural fluid with non=infec-
ted tissue culture of chick fibroblasts which had been subjected to
similar treatment,

The following variants of interaction of viruses and thelr RNA
with interferon were studied.

l. Interferon was introduced into the tissue oculture 24 hours
prior to its infection with viruses or their RNA. Prior to infection
the 1iquid phase of the tissue culture together with the interferon
contsined in it was removed and the culture washed twice with a large
volume of buffer solution,

2 Interferon was introduced into the tissue culture immediately
after adsorption of virus or RNA.




3e Interferon was introduced 24 hours prior to infection, and
then additionally immediately after adsorption of the infectious
material, In the latter case the constant presence of lnterferon
in the tissue culture was ensured,

4., The direct influence of interferon on infectious material
was studied under the conditions of preliminary contact of interferon
and RNA or homologous virus at 37° prior to the introduction of
various dilutions of this mixture into the tissue culture. After a
brief period of contact between them the mixture of viruses or RNA
with interferon was titrated by the metnod described above. I1In the
control the infectious material interacted with normal cultural
£luid,

Results Obtained and Discussion /
% In series I of the tests we looked into the pdassibllity of
intracellular blocking of infectious RNA by interferon. For this pure
pose we studied the multiplication of virus in a tlssue culture of
chick fibroblasts, treated with interferon 24 hours prior to infection
with 1ouping i1l virus (2 1g LD50/0.03 m1) 8nd its RNA (1.7 1g

04 In the culture treated with interferon tilevirus was
nog eveal 24 hours after infection with the stated infectious
material, while in the control tissue culture the quantity of virus
coguprised 1.5 1lg LD50/O 03 m1 during infection with virus and

1.3 1g LD50/0 03 m) 8fter infection with RNA. In 3 days the content
of virus in the test culture comprised l.b and 2., 1lg LDSO/O.OS ml
against 4.5 1lg LD5°/o 03 my 1B the control (Table 1).

Thus, under the influence of interferon, introduced into a
tissue culture of chick fibroblasts 24 hours prior to infection, there
was a distinct slowing down of synthesis of virus both following the
introduction of louping ill virus into the culture and also of its
infectious RNA.

An inhlbiting effect for interferon was observed also in respect
to the infectious process Iinduced by the RNA of ths poliomyelitis
virus on a culture of chick fibroblasts which were not sensitive to
the poliomyelitis virus,

According to Holland /&/, Yu. Z. Gendon /I/, and others, RNA
of the poliomyelitis virus, which had been introduced into a non=-
sensitive culture, causes only one cyocle of multiplication of virus,
since newly synthesized infectious viral particles are not able to
take root in the new cells and cause infection.
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Table 1

Dynamics of quantitative accumlation of infectious RNA and louping
111 virus in a tissue culture of ohisk fibroblants durilung lnteraoction
with interferon which was introduced 24 hours prior to infection

@ 3 (9 . ov;:e:rplun aHpycs 8 ad i . (ﬁ' ,
@ 3 luuueuu‘:tz’:}?r:p:;&:rolul 8 E E §§ .
e | S| e a3
Tep & RO 3spamenun @- g ;: 2 g;
-t 0
& o (Do | FEEEE
PHK moraanacxo-| 1,7 OpMaAbRAR KYAM- 1.3 4,6 0
ro sunedasnrs t} TypansHan mna-
X0CTh .
® nTepdepon o - 1,6 3,0
Bupyc moraanx- | 2,0 OpMaNbLHAR XYAR-, 1.5 . 4,5 0
cxoro snrueda- TypasbHan Xna- )
ANTS KOCTh . -
l‘, nrepdepon 1] 2,3 2,2

Key: (a) Infectious material; (b) Dose (lg LD60/0.03 ml); {¢c) Tissue

culture treated 24 hours prior to infection; (d) Concentration of
virus in 1g LD50/0.03 mls ©XPosed by intracerebral infection of mice

in; (e) 1 day; (f) 3 days; (g)Amount of 1lg LDgy of virus, inhibited

by interferon in 3 days after infection: (h) RNA of louping ill;
(1) Virus of louping 111; (j) Normal cultural fluid; (k) Interferon.

Titration of the poliomyelitis virus, induced by the introduction
of ‘RNA in a tissue culture of chick fibroblasts, was carried out on a
tissue culture of Detroit-6 which was sensitive to the virus. In cone
trast to intact virus, infectious RNA induced the synthesis of polio-
myelitis virus in a culture of chick fibroblasts. Regardless of the
dose of RNA, used for the infection of cells of chick fibroblasts, the
infectious activity was completely suppressed by interferon, if its
introduction preceded the infection. If the interferon was introduced
immedlately after infection of the culture, suppression of RNA activity
was not observed (Table 2).

For clearing up the problem of whether or not interferon was
capable of the destruction or blocking of infectious viral RNA, testa
were set up on the direct interaction of interferon with RNA from the
viruses of poliomyelitis and louping ill. These were investigated
similtaneously with homologous viruses taken in the corresponding doses.
Results of the interaction in vitro at 37° were determined by titration
on & sensitive tissue culture of Detroit-6 (for the poliomyelitis virus)
or by intracerebral infeotion of mice (for the virus of louping ill).
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Table 2

Inhibiting action of interferon on RiiA of the poliomyelitis virus
(strain ilagoni type I) in interferon-homologous tissue culture of
chick fibroblasts

! Konnm ®w Kourpoas {n
| @ Snecensn 8 mionerye yaciyey | Bescrenwat mal L
i ﬂ /2 -
7 [—— u’ O | 3 |
,‘ : i NHIC R4
S H3' Feas) % sa'@;)
' i TSI
. Y] LR a . Sa
* 1,3 4 Koansecrso snpyca s Ul 2| 2.5
al Hasnune nnrubuyuun n“ nw?nn ~0 o
1.5 ¢| Koansecrso snpyca » Hll,y | 2.5 0 0 0
20M }('lulnqne LETL (T TT . Moanas .
. OANNECTHO BN Wiy,
3.0 m] To me Pyca s 2:8 H g g
| Hasanune waraGannn Toanax -
1,0 4 Koansecrso supyca » H,, | 2.5 1} 0 (]
Haansne unradnuns lMoanan

l.,' Concentration of virus was determined in 24 hours after infection
by means of titration of cultural fluid on Detroit~6 tissue culture
which 1s sensltive to the poliomyelitis virus.

Key: (a) Dose of RNA in 1g IDyg3 (b) Index studied; (c) Amount of

" virus in 1g ID., following administration into tissue culture; (d)

of normal cultagal fluid; (e) interferon; (f) 24 nours; (g) immediately
after infection; (h) 24 hours before and after infection; (i) Control
(untreated tissue culture); (Jj) RNA plus RNase; (k) 10-~100 IDg, of

virus; (1) Amount of virus in IDg, 1. (m) Presence of inhibition;
{n) Same; (o) Complete} (p) None.

The results of the interaction of interferon with RNA of the
poliomyelitis virus are presented in Table 3. The control virus did
not lose infectlious activity after preliminery contact with interferon,
while RNA completely loast its cytopatgic activity after 5 minutes and
more of contact with interferon at 37 ,

Complete disappearance of infectious properties was also observed
after the direct interaction of interferon with RNA of the louping ill
virus along with preservation of activity of homologous virus under
the same oonditions (Table 4).



Table &

Influence of preliminary contact at 37° of interferon with poliomye~
1itis virus and its RNA on their cytopathioc activity in a tlissue
oulture of Detroit6
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Key: (a) No. of test; (b) lnfectious material; (c¢) Infecting dose

(1g LD50/0,03 m1)s (d) Investigated preparations; (e) Time of contact
at 37° (in minutes); (f) Titer of virus after contact with the stated
strain (1g TCDSO/O.;'; ml?$ (g) Amount of inhibited infeotious doses of
virus (1g LDgo/o ); (h) Virus; (1) RNA; (J) Interferon; (k) Normal
oulturel flulds (2) hnase.
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Table 4

Influence of preliminary 30-minute contact at 37° of interferon with
louping i1l virus and its RNA on their infectious activity, revealed

by means of intracerebral infection of white mice
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Note:
mice in test.
Key:

Numerator - number of sick mice, denominator - total number of

(a) No. of test; (b) Infectious material; (c) Dose of infectious

material (in 1g LD50/0,03 m1)$ (d) Investigated preparation; (e) Results

of titration on mice after contact in dilutions of; (f) Infectious
activity after contact with stated preparations (in 1lg LDg50/0.03 ml)?

28) Virus; (h) RNA; (1) Interferon; (J) Normal cultural fluid;

k) RNase.




In view of the inactivation of viral RNA following direct contact
with interteron in the tests in vitro, the thought arose concerning
the presence of admixtures of RNase 1n the cultural fluid of infected
tissue cultures which was the subsirate of the interferon utilized.

According to data from the literature, the amount of RNase in
infected cultures does not change or 1s even reduced 1in comparison
with the control of Kovacs /7/ %1956).

Therefore the absence of activity in respect to viral RNA in the
control tests with normal cultural fluid creates a foundatlon to
connect our observations of suppression of infectious RNA in vitro
with the participation of interferon.

Conclusions

l. ‘Interferon, obtained by means of infection of cells of chick
ribroblasts with the virus of Japanese encephalitis), displayed an
inhibiting activity in respect to infectious RNA from the viruses of
poliomyelitis and louping 11l following direct action in vitro. Inace
tivation of RNA of the louping 1ll virus was established in tests on
the intracerebral infection of mice, and the virus of poliomyelitis -
on & culture of chick fibroblasts which were not sensitive to pollo~
myelitis virus,.

2. The capacity of interferon to inactivate infectious viral
RNA during direct interaction with it outside of a tissue culture
makes it possible to assume that the same mechanlism lles at the
basis of the protective effect of interferon.
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