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The virus of Friend leukemia was found in t issue culture by the use of the interference phenomenon 
with mouse encephalomyocardi t is  virus.  

The experimental  study of mouse leukemia v i ruses  is handicapped by the absence of cytopathic action 
in t issue cultures.  Reproduction of these v i ruses  in t i ssue culture can be est imated only f rom the resul ts  
of biological tes ts  on mice.  Indirect  methods exist for the detection of v i ruses  in vi tro,  one of w]hich is 
based on the use of the in ter ference  phenomenon. Evidence that this method can be used for the detection 
of infectious v i ruses  in t issue cul tures is given by severa l  investigations [1, 2, 5]~ More recent ly  investi-  
gators  have directed their  attention to problems connected with interference between nontumor and onco- 
genic v i ruses ,  especial ly leukemogenic. However, these investigations have mainly been concerned with 
the study of interference between v i ruses  in the animal body [3, 4, 6, 7]. 

The object of the present  investigation was to study the possibili ty of using in terference between c e r -  
tain infectious v i ruses  and the v i ruses  of Friend and Mazurenko leukemias for the detection of the latter in 
t issue culture.  

E X P E R I M E N T A L  M E T H O D  

Monolayer cul tures  of embryonic  f ibroblasts  of mice of lines B A L B / c  and CC57BR of the f i rs t  two 
subcultures were used in the investigation. The cul tures  were grown in medium No. 199 with 10!} bovine 
serum.  The virus mater ia l  consisted of a ce l l - f r ee  supernatant prepared f rom leukemic mouse organs.  
Viruses  of mouse encephalomyocardi t is  (obtained from T. I. Balezina) and vaecinia virus were used in the 
in terference experiments .  The f i rs t  virus caused cytopathic changes in t issue cul tures of mouse embryos  
(TCDs0 108"5); vaccinia virus  gave a hemadsorpt ion react ion (HAR) with hens '  e ry throcytes  (IDs0 106"5). 
F r o m  2 to 3 days after infection with leukemic vi ruses  the t issue culture cells were infected with various 
doses of encephalomyocardi t is  or vaccinia virus.  Each dilution of virus was used to infect 5 or  6 flasks 
of t issue culture cel ls ,  so that at least  4 flasks per  dilution would be available for the final resuRs.  The 
resul ts  of in terference were  based on the determination of the cytopathic action and the HAR. The virus 
of Friend leukemia was titrated on mice of line BALB/c (IDs0 i0~'5). Experiments on neutralization of the 
interfering action of Friend virus were carried out with the serum of rabbits immunized with concentrated 
virus preparations. 

E X P E R I M E N T A L  R E S U L T S  

The experiments  of se r i e s  I were  ca r r i ed  out with t issue culture cells  infected with Friend leukemia 
virus and later  infected with mouse encephalomyocardi t is  virus.  After  infection of the cul tures  with the 
lat ter  vi rus  in dilutions of between 10 - t  and 10 -5 (107"~ -103.5 TCDs0/ml) , a cytopathic action of equal in- 
tensity was observed at identical t imes in the experimental  and control  cultures.  In the subsequent exper-  
iments,  therefore ,  smal le r  doses of encephalomyocardi t is  virus were used (from 103.5 to 100.5 TCD/ml) .  
Under these conditions, in terference was found in 11 of the 14 experiments  between Friend leukemia virus 
and encephalomyocardi t is  virus with 10-100 TCDs0/ml (Table 1). The presence  of Friend virus in the t i s -  
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TABLE 1. In t e r f e rence  between Fr ieno  Leukemia  Vi rus  and Ence-  
pha lomyoca rd i t i s  Virus  in T i s sue  Cul ture  and Neut ra l i za t ion  of th is  
Act ion by An t iv i r a l  (against  F r i e n d  Virus)  Se rum (Results  of Sep-  
a r a t e  Exper imen t s )  

~'~ ~ I Fr. leuk. ~,ir. in subcult. , 'with rabbit immune serum 

,o-. I 1olololololololololo 
10 -6 ~ ~  ~4/414/414/414/414/4 
10-' 1 ~ ~ 1 4 / q 4 / 4 1 1 / 4 1 4 / 4  
m - '  1 ~ ~ 1 4 / ~ / 4 1 0 / 4 t 4 / 4  
10 - '  1 ~ ~ / 4 1 0 / 4 1 0 / 4 1 0 / 4 1 0 / 4 ~ 1 0 / 4  
,o-. Io lo  

Note: Denominator  r e p r e s e n t s  number  of cu l tu res  infected with that 
p a r t i c u l a r  di lut ion of encepha lomyocard i t i s  v i rus ,  n u m e r a t o r  g ives  
number  of cu l tu res  with eytopathic effect; F r  1) in expe r imen t s  with 
i n t e r f e r ence ,  cu l tu res  infected with F r i e n d  leukemia  v i ru s ,  f i r s t  
subcul ture ;  in neu t ra l i za t ion  e x p e r i m e n t s ,  cu l tu res  infected with 
mix tu re  of F r i end  leukemia  v i rus  and an t iv i r a l  se rum;  C l) cu l tu res  
t r e a t ed  with mix tu re  of F r i e n d  leukemia  v i rus  and no rma l  se rum;  
C 2) cu l tu res  infected with F r i e n d  leukemia  v i rus  alone; C 3) cu l tu res  
not infected with F r i end  leukemia  v i rus .  

sue cu l tu re  was determined,  by a b io log ica l  t e s t  on mice .  

To demons t r a t e  the spec i f i c i ty  of the i n t e r f e r ing  act ion of F r i e n d  leukemia  v i r u s , e x p e r i m e n t s  we re  
c a r r i e d  out to s tudy the neu t ra l i za t ion  of this  act ion by immune s e r u m .  The reu t t s  a r e  given in Table  1. 
They show that  t i s sue  cu l tu re  t r ea t ed  with a mix tu re  of F r i e n d  v i rus  and immune s e r u m  behaved toward 
encepha lomyocard i t i s  v i rus  a lmos t  l ike uninfected cu l tu res .  In some expe r imen t s  ve ry  weak inhibit ion of 
the cytopathic  action of encepha lomyocard i t i s  v i rus  was obse rved , ' bu t  this  could evident ly  be a t t r ibuted  to 
the nonspeci f ic  act ion of the se rum.  In cu l tu res  in which F r i e n d  v i rus  was t r e a t e d  with no rma l  s e r u m ,  the 
i n t e r f e r ence  was the same  as when the cu l tu res  were  infected with F r i e n d  v i rus  alone. Consequently,  an t i -  
s e r u m  aga ins t  F r i end  v i rus  neu t ra l i zed  that  v i ru s ,  and in such cu l tu res  no i n t e r f e r ence  with encephalo-  
m y o c a r i d i t i s  v i rus  took place.  

No in t e r f e rence  was observed  in t i s sue  cul ture  ce l l s  infected with Mazurenko leukemia  v i rus  fol -  
lowed by eneepha lomyoca rd i t i s  v i rus .  

The v i ru se s  of F r i end  and Mazurenko leukemias  gave ve ry  weak in t e r f e r ence  with vacc in ia  v i rus  in 
a concent ra t ion  of 10-100 IDs0/ml.  

The v i ru se s  of Mazurenko and F r i end  leukemias  thus behaved d i f fe ren t ly  in the r eac t ion  with the 
above-ment ioned  nontumor v i r u s e s  in t i s sue  cul ture .  F r i e n d  leukemia  v i rus  gave c l e a r  i n t e r f e r ence  with 
ce r t a in  doses  of mouse  encepha lomyocard i t i s  v i rus ,  the spec i f i c i ty  of which was mainta ined  in the n e u t r a l -  
izat ion expe r imen t s .  In t e s t s  of Mazurenko v i rus  with encepha lomyocard i t i s  v i rus  the in t e r f e rence  phenom- 
enon was not observed .  The in t e r f e r ing  action of these  leukemia  v i r u s e s  with vacc in ia  v i rus  was ve ry  
weak. 

It was not the purpose  of the inves t iga t ion  to examine the mechan i sm of i n t e r f e r ence  between F r i end  
and encepha lomyocard i t i s  v i r u s e s .  In te r fe ron  product ion poss ib ly  p lays  the p r inc ipa l  ro l e  he re .  However ,  
i n t e r f e rence  can take p lace  even without in t e r fe ron  format ion .  In such c a s e s  the i n t e r f e r e nc e  phenomenon 
can be explained differently: by changes in cell metabolism, competition for cell components, blocking of 

receptors, and so on. This problem requires special study. 

It may be concluded from the data described above that tests using the interference phenomenon can 
serve as an indirect method of detection of Friend leukemia virus in tissue culture cells provided thatde- 
finite doses of encephalomyocarditis virus With a standard infectious titer are used. 
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