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Morphological  changes,  p receded  by cytochemica l  changes,  develop in the cel ls  of p r i m a r y  monolayer  
cul tures  of chick embryonic  t i s sue  under  the influence of RNA isola ted f r o m  leukemic  t issue.  The intensi ty 
of the reac t ions  for  RNA and r ibonuclease  is  reduced,  while ac t iv i ty  of DNA, desoxyr ibonuclease ,  and acid 

�9 phosphatase  is  inc reased .  The local izat ion of acid phosphatase  in the cul tures  is changed. No such changes 
a r e  produced by DNA isola ted f r o m  leukemic t issue.  

In reports of our previous investigations [2, 3] we described changes in cells due to the cytopat'hogenic 
action of RNA isolated from leukemic tissue of a transplanted rat erythromyelosis on primary monolayer 
cultures of rat embryonic tissue, testifying to its virus origin~ 

In the present investigation a more detailed morpholo- 
gical analysis was made by time-lapse photography and a 
cytochemical study was made of primary cultures of rat em- 
bryonic cells treated with RNA isolated from leukemic tissue. 

Fig. 1. Single f r a m e s  f rom a motion p ic ture  
f i lm ref lect ing the dynamics  of changes in cel ls  
of primary cultures after treatment with RNA 
isolated from leukemic tissue. Time-lapse 
photography, phase-contrast, 210x. 

EXPERIMENTAL METHOD 

RNA was obtained from a subcutaneous nodule of trans- 
planted rat erythromyeiosis and also from the spleen and 
bone marrow of healthy rats by the phenol deproteinization 
method suggested by G. P. Georgiev [4]. 

Monolayer cultures of rat embryonic tissue werepre- 

pared in the usual manner [9, ii]. The cultures were in- 
oculated on the 3rd day of growth. Three groups of tissue 
cultures were investigated: treated with leukemic RNA, 
treated with normal RNA, and controls. RNA was added in 
a dose of 0.2-0.4 ml per flask, in a concentration of 3-6 
mg/ml. Slides with cultures were removed daily starting 
from the first day after addition of RNA and in the corre- 
sponding controls. 

The cells were fixed with absolute ethyl alcohol or 
neutral formalin. To detect RNA, DNA, and acid alkaline 
phosphatase the cultures were stained by the methods of 
Brachet ,  Feulgen, and Gomor i  r espec t ive ly ,  while to detect  
r ibonuclease  (RNase) and desoxyr ibonuc lease  (DNase) 
P e a r s e ' s  method, modified in our  l abora tory ,  was used. Fo r  
photography the cul tures  were  kept in a per fus ion  chambe r  
designed by ourse lves .  
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Figo 2. Acid phosphates  and DNase act ivi ty  in ce l l s  of control  t i s sue  
cul tures  and of cu l tures  t r ea ted  with leukemic RNA. 1) Acid phos -  
phatase (control); 2 ) ac id  phosphatase  (experiment);  3) DNase (con- 
trol);  4) DNase (experiment) .  

Photography was ca r r i ed  out by means  of the MKU-1 minia ture  c a m e r a  fitted with a t he rmos ta t i ca l ly  
control led chamber .  The speed of f i lming was one f r a m e  pe r  rain. T i m e - l a p s e  minia ture  photography with 
a phase - con t r a s t  mic roscope  was used [6, 7]. 

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

The onset of changes in the cel ls  brought about by leukemic RNA was d i scovered  by t i m e - l a p s e  pho-  
tography on the 2nd day a f t e r  inoculation, whereas  by ord inary  mic roscop ic  examinat ion of cul tures  grow-  
ing in f lasks  they cannot be seen until the 3rd-5th  day. The cel ls  at f i r s t  shrank, the outlines of the i r  cy to-  
p lasm because  sha rpe r ,  a f te r  which they became  thinner  and very  elongated in shape; in some cel ls  the 
nuclei became  swollen, while in o thers  they underwent pycnosis .  Af te r  s t rong contract ions of the cel ls  the 
very  thin bands of cy top lasm joining them ruptured and the syncytial  connections between the cel ls  were  
broken.  The intensive movements  of the nuclei in t ime  ceased,  indicating death of the cel ls .  Ul t imately 
debr is  was fo rmed .  Ex t rac t s  taken f r o m  the f i lm, demons t ra t ing  changes in the cel ls  under  the influence 
of leukemic  RNA, a re  shown in Fig. 1. The speed of development  of the degenera t ive  changes depended 
on the dose of RNA. 
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The cytochemical  changes in the cells of the experimental  cultures took the form of a decrease  in 
intensity of the react ion for  RNA by compar ison with the controls and an increase  in intensity of the r e a c -  
tion for DNA. These changes appeared 24 h af ter  incubation of the cells  with leukemic RNA and were ve ry  
stable. Only if the eytopathogenie action was very  strong was there an inc rease  in the number  of cells pos -  
sess ing increased pyroninophilia. The DNA granules varied in size; most  of the nucleus in the control 
prepara t ion was filled with a mass  of tiny granules,  while in the experimental  there were many more  large 
granule s. 

Para l le l  with the change in the content of nucleic acids, changes were  observed in the reactions for  
the corresponding enzymes (nucleases). The very  small  RNase content in the control  cultures diminished 
still fur ther  in the experimental;  the DNase content, on the other hand, increased.  In the control  cultures 
DNase was found in the nuclear  membrane  the chromatin of the nuclei, and the cytoplasm (as a few tiny 
granules); in the cul tures inoculated with leukemic RNA, DNase activity in the cell nuclei showed a marked 
inc rease  (Fig. 2). 

Judging by the react ion for  acid phosphatase,  the cells of rat  embryonic  t issue contain a large quan- 
tity of it, but the localization of this enzyme in the experimental  cul tures differed essent ial ly  f rom that in 
the control, where acid phosphatase was found in the chromatin of the nucleus, the nuclear  membrane,  and 
nueleoli, with smal le r  amounts in the cytoplasm; in the experimental  cultures the acid phosphatase content 
in the nucleus was re la t ively diminished, while the cytoplasm contained large numbers  of granules  (Fig. 2). 
In both experimental  and control cultures only small  amounts of alkaline phosphatase were present  in the 
rat embryonic  t issue cells.  

Cytochemical  differences between the cells began to appear  on the 1st or  2nd day after  inoculation, 
somewhat ea r l i e r  than the f i rs t  morphological  signs. In cells t reated with normal  RNA no significant di f fer-  
ence was found between the changes in or  localization of the studied cell components compared with the 
controls .  

DNA isolated from the same leukemic tissue did not produce any of the changes described above. 

At this stage it is difficult to give a definite interpretation of the significance of the observed changes 
in relative content of nucleic acids and of their specific enzymes in cells treated with RNA from leukemic 
tissue. They may be considered in conjunction with other published observations [5, 8, 12], and recent de- 
velopments in the study of biosynthesis of virus nucleic acids in cells [I, i0]. 

The results obtained are evidence of considerable disturbances of intracellular metabolism under the 
influence of RNA from leukemic tissue. 
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