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. The effect of the combined use of interferon and certain pre- 
JL** paraticns of the styrylquinoline group on the reproduction of 
Äthe viruses of Venezuelan equine encephalaayelitis (VEE) and 

Nestern equine encephalomyelitis (NEE) was studied.    The pre- 
parations R-29P, R-42P and R-43P in combination with inter- 
feron in chicken embryo fibroblast cultures showed antiviral 
activity in a reduction of VHS and WEE virus titers by 6,6 
and 7»5 log, respectively.    Preliminary treatment of white 
mice with WEE virus, followed by two injections of R-42), led 
to Increased protective antiviral activity and to prevention 
of development of the disease in 60-75^ of the test animals, 
depending on the infectious dose. 

At the present time a number of methods are known for the prevention 
or limitation of arbovirus infections.    These include inmunization vdth anti- 
viral vaccines, the administration of specific y-giobulins or immune serums, 
and the application of prophylactic measures.    As regards treatment of viral 
infections, no effective remedies against arboviruses within the infected or- 
ganism are yet known.    The search for effective prophylacticv and especially 
therapeutic means for use in arbovirus infections is therefore an urgent task. 

Antiviral activity of the styryiquinolines in the case of myxo- and 
arboviruses is described in the medical literature in only two reports [3, 6], 

Several investigators have demonstrated that interferon has a definite 
prophylactic and therapeutic effect during recuperation of animals from arbo- 
virus infections [1, 2, 4> 7].    A number of investigators, in order to produce 
increased antiviral activity of synthetic compounds, have employed a combina- 
tion of a given synthetic preperation with interferon [5, 8, 9, ^0"}, 

The object of the present study was to investigate the prophylactic and 
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chemotherapeutic value of the combined use of preparations of the styrylquino- 
line series and exogenous Interferon in cell cultures and also in white nice 
infected with gestern encephaloayel.itis virus. 

TABIE 1 

Combined Effect of Stjoylquinolines and Interferon 
on the Reproduction of the Viruses of 

Venezuelan and 'Jestern Sncephalotnyelitis in Cell Cultures 

VSS 
Infection titre (in Concentra- biol. toxic units/ml) tion of pre- 

Preparation paration 
fog/al) 

A B C A B C 

virus control 0 9.6 5.6 4.0 3.1 3.9 4.2 
R-29P 10 7.3 3.3 6.3 6.1 0.6 7.5 
R-42P to 7.0 3.0 6.6 6.6 1.1 7.0 
R-43P 10 7.2 3.2 6.4 5.6 0.6 7.5 

A « in the absence of Interferonj B - in the presence of interferonj 
C - degree of inhibition with combined administration 

NOTE: Multiplicity of infection, 0.001 biol. to;dc units/cell. 
Interferon concentration, 16 immun, units. 

Material and methods. Viruses of Venezuelan (V33) and Western 
equine (W2E) encephalomTelitis were used. Teats were run on 
chicken embryo fibroblasts obtained by trypsination of 10- to 
11-day-old embryos. Medium Mo, 199 with Zfo  of ox serum served 
as a culture medium. 

The authors studied the antiviral activity of compounds of the 
styrylquinone group, synthesized by the All-Union Scientific- 
Research Chemico-Pharraaceutical Institute imeni 3. Ordzhoni- 
kidze. The preparations were dissolved in medium No. 199 and 
placed in flasks with embryo fibroblast cultures following 1 
hour's adsorption of the virus at 37°C. Titration of the in- 
fection virus and hemagglutinins, and microscopy of the fibro- 
blast cultures, were carried out 2k hours following infection, 
at the moment of maximal accumulation of virus, with multipli- 
city of 0.001 biol. toxic units/cell. 
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In the tests in vivo the preparations were dissolved in dis- 
tilled water and cidministered intra-abdcminally in the amount 
of 0,1 ml per animal. Experimental encephalomyelitis was in- 
duced in white nice of 5-6 g weight by subcutaneous injection 
and intra-abdominal doses of 100, 10 and 1 TDCQ per 50 ml. 

Interferon used in the cell culture tests was obtained by in- 
fection of chicken embryo fibroblast crltures with Eastern 
equine encephalomyelitis virus; in the in vivo tests, the au- 
thors used serum mouse Interferon induced by the virus of New- 
castle disease injected intravenously in mice of 18-20 g weight. 

Results and discussion. The marked correspondence between the special 
feathers of antiviral action of the stvrylquinoline3 and their chemical struc- 
ture had been previously established. Of the 20 compounds tested, the most ac- 
tive wsre those containing a methoxyl group or a haloid atom, in the quinoline 
component. Thus, thiophosphate hydrate 2-(4^-bromostyryl)-4-(5"diethylamino- 
a wnethylbutylamino)-7-chloroqu'inoline (R-29'P), thiophosphate hydrate 2-31- 
methoxy-4' oxystyryl)-4-( 6 -diethyiamino- a ^ethylbutylamino)-6-methoxyquino~ 
line (R-43P), ?nd thiophosphate hydrate 2-(31-^netho^-4^-c^styryl)-4-(5-diethyl- 
amino^a-methylbutylsmino)-7-chlorcqiiinoline (R-42P), in concentrations of 20 
/ig/ml, retarded the development of the cytopathological effect for 24 hour3, 
reduced the infection of the VE3 and VIES virus by 2.0 and 2.6 log, respectively, 
and completely suppressed the accumulation of hemagglutinins. To study the com- 
bined effect of Interferon and the styrylquinolines on the reproduction of WE 
and I-JES viruses, a chicken embryo fibroblast culture was treated with iiterferon 
for 24 hours, tne Interferon was removed, and the cells were infected with the 
virus. Following U hour's contact with the virus, the culture was washed with 
a supporting medium containing 10/ig/ml of the corresponding preparation. 

In Table 1 above are given suranary data for the experiments. It is evi- 
dent that preliminary treat erst of the cell cultures with Interferon, with sub- 
sequent ust of a chemical preparation, leads to marked synergistic action, evi- 
denced by a pronounced lowering of the infection titers of VSE and WEE viruses 
(by 6,6 and 7.5 log, respectively). Of the number of most active preparations 
tested by the authors, R-42P v;as selected for use in tests on white mice. 

In a subsequent series of tests the authors studied the effect of Inter- 
feron on the course of acute encephalomyelitis in mice. The comparison of data 
obtained with subcutaneous and intra-abdominal means of administering Inter- 
feron at various times before and after infection with the virus showed that 
the most effective technique is subcutaneous injection not earlier than 24 
hours before, or 2-4 hours following, infection with the virus. 

. As is well known, combined use of various chemical preparations, anti- 
biotics and specific serums and preparations of interfere;, in certain cases 
produces a synergistic and additive antiviral effect. As was shown by sub- 
sequent tests, the combined use of interferon and a preparation from the group 
of styrylquinolines in the presence of acute encephalomyelitis in mice was 
accompanied by a synergistic effect, as expressed in a significant degree of 
antiviral action, 
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TkBlE 2 

Effect of 3t:,Tylquinoline R-42? Alone and in Combination 
on the Survival of SJhite Mice Infected 

with "./HE Vini3 

Multiplicity of infection 

g> 10 ID50/0.03 ml 

o 

.-3 

!00 LD50/0.C3 ml 

B D B D 

Virus contro, 
virus + prep.* 

220       20 9.1        4.7 210 4.5 

18 
9       200 

4.5 
71 35.0       8.3 

210 21 10 7.5 
210 63 30 7.7 
210 6        3.8   7.1 

Virus + incor-. 
feronj virus 
+ prep, + In- 
terferon 

200 

120 

70 35.0  5.6  120  36  30  6.1 

90  75,0  9.5 200  120 60 8.1 

*LDCQ of preparation is 36 mg/lcg 

A - Total infected; E - Number of survivors in absolute numbers; 
C - Number of survivors in percents; D - Mean survival period, 
in days. 

NOTE S. 1. The preparation of styrylquin.oline was administered 
2 and 24 hours following intra-abdoninal infection» 2. The Inter- 
feron in the amount of 250 inf. units per 0.2 ml was injected subcu- 
taneously 24 and 2 hours before, and 2 hours following, infection 
with the virus. 3«. With combined use, the Interferon was injected 
24 and 2 hours before, and 2 hours following, infection. 4. The 
preparation of styrylquinoline in dosage of 9 rag/kg was adminis- 
tered intra-abdcrainally 2 and 24 hours following injection with virus, 
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As is evident fron Table 2, preliminary double injection of white nice with 
homologous interferon 24 hours before infection v/ith WEE virus and a subsequent 
double injection with preparation R-42P in concentration of 9 Rg/kg i©3^ "to 
reinforcenient of protective antiviral action. Such combination of prophylac- 
tic and therapeutic use of interferon and styrylquinoline prevented the develop- 
ment of generalised infection in 60-75# of the test animals, depending on the 
infection dose, the method and time of administration of the interferon at the 
same concentration of the chemico-therapeutic preparation. 

The results obtained demonstrate the possibility of the combined use of 
interferon and synthetic preparations for experimental arboviru3 infection. It 
should be emphasized, however, that the most reliable results were obtained in 
tests run on animals infected with minimal doses of the virus. 

The positive results of the experiments conducted indicate the promising 
character of further tests *n the development of prophylactic and therapeutic 
preparations in connection with infections produced by arboviruses of the gen- 
us A3faviru3. 
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COMBINED USE OF INTERFERON' AND CERTAIN STYRYLQUINOLINES IN CELL 
CULTURE AND IN EXPERIMENTAL ARBOVIRUS INFECTION 

.V. A. LeorJicvs, A. N. Fotnina, Z.  V. idrisovo, A. A'. Skubladze, G. A. Galegov 

The effect of combined use of interferon and some drugs of the styrylquinoiir.e group 
on reproduction of Venezuelan equine encephalomyelitis (VEE) and Western equine 
encephalomyelitis (WEE) viruses was studied. The drugs designater as P-29I1, P-42fl, 
P-43I7 in combination with interferon were shown in chick embryo fibroblast cultures to 
possess antiviral activity which was manifested in reduction of infectious titers of VEE 
and WEE viruses by 6.6 and 7.5 lg, respectively. 

Prelreatmem of white mice with interferon before the infection with WEE virus 
followed by two injections of P-42I1 drug resulted in enhancement of the protective 
antiviral effect stA prevented development of enceprr.lomye! iis in 60%—75% oi animals, 
depending upon -he infectious dose. 


