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It has been shown by the method of f luorescen t  ant ibodies  that  m y e l o b l a s t o s i s  v i rus  begins  to be 
synthes ized  in the cy top lasm of chick f i b rob l a s t s  24 h a f t e r  infection, and that syn thes i s  t akes  p lace  in a l l  
the ce l l s  a f t e r  48-72 h. Mye lob las tos i s  v i rus  cannot mul t ip ly  in myode rma l  f ib rob las t s  of mouse e m b r y o s  
or  hea r t  ce l l s  of Cynomolgus monkeys,  although it is  adsorbed  onto the sur face  of these  ce l l s .  

Vi ruses  of the fowl s a r c o m a - l e u k e m i a  groups a r e  widely d i s t r ibu ted  in nature  and can contaminate  
m a t e r i a l  used in v i ro log ic  inves t iga t ions  and vacc ines  p r e p a r e d  on chick e m b r y o s .  The quest ion of the 
spec t rum of spec i e s  pa thogeneei ty  of these  v i r u s e s  has become p a r t i c u l a r l y  impor tan t  at the p r e s e n t  t ime.  

The object  of this inves t iga t ion  was to use the method of f luorescen t  ant ibodies  as  an ind ica to r  of 
one of the v i ru se s  of this  group, m y e l o b l a s t o s i s  v i rus ,  in cel l  cu l tu res .  The choice of the f luorescen t  an t i -  
body method was de t e rmined  by the fact  that i t  can not only demons t r a t e  antigen of m y e l o b l a s t o s i s  v i rus ,  
but can a lso  demons t r a t e  i ts  accumulat ion,  local iza t ion ,  and synthes i s  in cel l  cu l tu res  in v i t ro .  

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

Cell  Cul tures .  The following ce l l s  were  used in the expe r imen t s :  chick f i b rob l a s t s  f rom l l - d a y  
embryos ,  myode rma l  ce l l s  f r om a mouse embryo  (MEC), and hea r t  ce l l s  of a Cynomolgus monkey (CMH). 
The cu l tures  were  grown at 37 ~ on cover  s l ips  in t es t  tubes with nut r ien t  medium of the following c o m p o s i -  
tion: 60 ml  lac ta lbumin  hydro lysa t e ,  30 ml medium No. 199, 10 ml bovine s e r u m  with penic i l l in  and s t r e p -  
tomycin  at the ra te  of 200 units  each /ml .  Af t e r  format ion  of a monolayer ,  the cu l tu res  were  washed with 
Hanks ' s  solut ion and infected with m y e l o b l a s t o s i s  v i rus .  The v i rus  m a t e r i a l ,  cons is t ing  of p l a s m a  f rom a 
leukemic chicken diluted 1 : 100 with nutr ient  medium without se rum,  was in t roduced into the tubes for  
90 min at room t e m p e r a t u r e ,  and then poured off and r ep l aced  by nutr ient  medium of the p rev ious  c o m -  
posi t ion.  

Virus .  Mye lob las tos i s  v i rus  ( s t ra in  BA D subcul tured through day-o ld  chicks of the Russ ian  White 
b r e e d  in the Labo ra to ry  of Oncogenic Vi ruses  was used [4]. F i l t e r e d  p l a s m a  taken f rom a chick at the 
height of the d i s e a s e  and kept until r equ i r ed  at - 7 0  ~ was used for  infect ing the cu l tures .  As a v i rus  control  
p l a sma  of normal  30-day chicks was used.  

Immune Sera.  Immune chicken s e r u m  agains t  mye lob l a s to s i s  v i rus  was obtained f rom chickens s u r -  
viving infect ion with a l a rge  dose of v i rus  [8], and f rom chickens aged 3-4 months which had rece ived  four 
in t ravenous  in jec t ions  of l eukemic  p la sma ,  each of 1 ml,  at i n t e rva l s  of one week. T-Globulin was i so la ted  
f rom the s e r u m  by the method of L. B. Mek le r  and V. K. Naumova [2]. A rabbi t  s e r u m  agains t  m y e l o b l a s -  
tos i s  v i rus  was obtained by means  of a cycle  of in t ravenous  in jec t ions  of p l a sma  f rom leukemic  chickens 
into 6-month rabb i t s .  The p l a s m a  was in jec ted  in a dose  of 2 ml on four occas ions  at weekly  i n t e r va l s .  
A f luorescen t  a s s  s e r u m  agains t  rabbi t  globulin was obtained f rom the N. F.  Gamaleya  Inst i tute  of Ep idemi -  

ology and Microbiology.  

The p r e p a r a t i o n s  were  fixed in acetone at r oom t e m p e r a t u r e ,  but in some cases  unfixed p r e p a r a t i o n s  
were  examined.  They were  s ta ined by the d i r ec t  or  ind i rec t  Coons'  method. The usual  s ta ining technique 

was used [5]. 
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Fig. io Dynamics of accumulation of myeloblastosis virus anti- 
gen in culture of chick fibroblasts demonstrated by fluorescent 
antibody method, i) Untreated control culture 24 h after begin- 
ning of experiment (absence of fluorescence); 2) control culture 
24 h after treatment with healthy chicken plasma (outlines of 
Cells can be seen, fluorescence absent); 3) experimental culture 
24 h after infection with myeloblastosis virus (fluorescence of 
cytoplasm of individual cells; 4) experimental culture 48 h after 
infection (fluorescence of cytoplasm of most cells); 5) experi- 
mental culture 72 h after infection (fluorescence of cytoplasm of 
all cells of monolayer, nucleus remains dark); 6) experimental 
culture 96 h after infection (diminution of fluorescence of cell cy- 
toplasm and fluorescence of extracellular material); 7) experimen- 
tal culture 120 h after infection (appreciable decrease of fluoroes- 
cence). All preparations mentioned above were fixed in acetone at 
room temperature for I0 rain; 8) unfixed control culture 72 h after 
treatment with plasma of healthy chickens (absence of specific flu- 
orescence, cell outlines faintly visible); 9) unfixed experimental 
culture 72 h after infection with myeloblastosis virus (fluorescence 
of surface of infected cells). 

Experiments on Chick Fibroblasts. Experiments were performed with two controls: an untreated 
culture and a culture treated with normal chicken plasma. 

During the first 24 h after infection no fluorescence was seen in the experimental or control cultures. 
After 24 h clear fluorescence of the cell cytoplasm appeared in the experimental culture, without fluoroes- 
cence in the nuclei (Fig. i, 1-3). Fluorescence was absent from the control preparations, and only faint 
outlines of the cells and slight autofluoreseenee could be seen (Fig. i, 1 and 2). Fluorescence of the cyto- 
plasm of individual cells was observed in the experimental preparation, and the dark nuclei could be clearly 
distinguished (Fig. I, 3). On the following day the fluorescence in the experimental preparations intensified 
and by 48 h nearly all cells of the monolayer were brightly fluorescent (Fig. I, 4). After 72 h all the cells 
were brightly fluorescent (Fig. I, 5). Later the fluorescence of the infected cells weakened (Fig. i, 6 and 
7). In the control preparations no fluorescence was present throughout the period of investigation~ 

To determine the more precise localization of antigen in the cells, unfixed cultures were stained. 
In this way antigens located only on the surface of the cells were demonstrated (Fig. i, 8 and 9). 

The specificity of fluorescence in our experiments was confirmed by its blocking as a result of pre- 
liminary treatment of the preparations with nonfluorescent immune globulin to myeloblastosis virus. 
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Fig. 2. Cul tures  of mammal i an  cells  infected with myelob las tos i s  
v i rus  and stained with f luorescent  chicken s e rum against  this v i rus .  
a) Control  CMH culture 4 h a f te r  t r ea tmen t  with p l a sma  of healthy 
chickens (autof luorescence of ceils,  specif ic f luorescence  absent);  
b) expe r imen ta l  CMH culture 4 h a f te r  infection (negligeable f luoro-  
escence  of cy top lasm of infected cells); c) control  MEC cul ture  4 h 
a f t e r  t r ea tmen t  with p l a sma  of healthy chickens (autofluoroescence 
of cells);  d) exper imenta l  MEC culture 4 h a f t e r  infection (faint f lu-  
o r e scence  of cell  cytoplasm).  

Exper iments  onHetero logous  Cul tures .  P repa ra t ions  were  made 24, 48, and 96 h a f t e r  infection. At 
no t ime was f luorescence  observed.  Cul tures  were  then invest igated ea r l i e r ,  and this showed that f luoro-  
r e scence  appeared  (Fig. 2, b and d) in both exper imenta l  cell  cul tures  soon (2-4 h) a f t e r  infection. By 18- 
24 h a f te r  infection it comple te ly  d isappeared .  Only autof luorescence  was p resen t  in the control  p r e p a r a -  
tions (Fig. 2, a and c). The bas ic  assumpt ion  made before  invest igat ion of the heterologous cell  cul tures  
was that m a m m a l i a n  cel ls  can be infected with v i ru ses  of the fowl neoplasm complex [1, 3, 7]. 

According to avai lable  informat ion [5], myelob ias tos i s  v i rus ,  when infecting cul tures  of m a m m a l i a n  
cells,  cannot mult iply in these  cel ls  and induce the i r  conversion.  By using a different  test ,  the f luorescent  
antibody method, we found that  mye lob las tos i s  v i rus  is adsorbed on the sur face  of myode rma l  f ib roblas t s  
of the mouse embryo  and on Cynomolgus monkey hear t  cells ,  but does not mult iply in them.  
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