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A line of human embryonic  f ibroblas ts ,  t r ans fo rmed  by Rous sa rcoma  virus (Schmidt-Ruppin 
strain) contained and produced Rous v i rus ,  as was shown by the complement  fixation and im-  
munofluorescent  tes ts ,  by e l ec t ron -mic roscop ic  investigation, and by the p resence  of an isotope 
peak in a suc ro se  gradient .  By its biological p roper t i e s  the synthesized virus  differed f rom 
the original  Schmidt -Ruppin  s t ra in  for ,  in par t icu la r ,  the range of cel ls  sensi t ive  to the virus 
and its prote in  membrane  were  changed. Simi lar  data indicating a change in t h e  biological 
p roper t i e s  of a v i rus  produced in the t issue of an unnatural  host  also were  obtained for  polyoma 
v i rus ,  synthesized in human embryonic  f ibroblas ts  t r ans formed  by it. 
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The problem of overcoming in t raspeci f ic  v i rus  specif ici ty  and the possibi l i ty  of synthesizing oncogenic 
v i ruses  of animals in human embryonic  t i ssue  a re  among the urgent  problems in p resen t -day  virology.  In 
this connection another  in teres t ing  prob lem is that of var ia t ion of oncogenic v i ruses  in cel ls  of an unnatural  
host ,  man in par t icu la r ,  and the acquisi t ion of pathogenicity for  the new host by such v i ruses .  Data in the 
l i t e r a tu re  on var ia t ion  of oncogenie v i ruses  synthesized in heterologous cel ls  a re  con t rad ic tory  [6, 7, 9]. In 
the w r i t e r s '  l abora tory  the possibi l i ty  of t r ans format ion  of human embryonic  t i ssue,  t r ans fo rmed  by Rous 
fowl s a r c o m a  vi rus  (line 23) and polyoma virus (line P-2) were  obtained [4]. 

The object  of the p re sen t  investigation was to study the morphological  and karyologic cha rac t e r i s t i c s  of 
cel ls  of l ines 23 and P-2 .  

EXPERIMENTAL METHOD 

Cell cul tures  were  grown on Eagle ' s  medium with 20% bovine se rum in Car re l l  f lasks and in Leighton 
tubes with covers l ips .  

The immunof luorescence  invest igat ion of cel l  line 23 was ca r r i ed  out by the d i rec t  Coons' method [8] 
using chicken hyper immane  se rum against  Rous virus .  Cell l ine P-2 was investigated by the indirect  method, 
using immune rabbi t  antipolyoma se rum [11]. The complement  fixation t es t  was ca r r i ed  out by the method of 
Nar t s i s sov  et al. [2] with hams t e r  s e rum f rom animals  with tumors .  The e l ec t ron-mic roscop ic  investigation 
was c a r r i e d  out by A. F. Bykovskii by the method descr ibed  previously  [1]. 

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

Karyologic analysis  of line 23 showed the p resence  of the human se t  of chromosomes .  The mixed hemad-  
sorpt ion tes t  conf i rmed that cel ls  of line 23 a r e  of the human type. 

Cells of line 23 had all signs of t r ans fo rmed  cel ls  which had undergone malignant change: epithelioid 
shape of the cel ls ,  s t ra t i f ied,  i r r egu l a r  growth, ability to grow in semiliquid nutr ient  agar ,  loss of contact  in- 
hibition, ability to induce tumors  when injected into the bra in  and into the re t robucca l  pouch of golden ham-  
s t e r s  [4l. 
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Fig. 1. C -pa r t i c l e s  of Rous virus  in line 23 cel ls .  A) Ex t race l lu l a r  pa r t i c l e s  
of C- type  (120,000 x); B) pa r t i c les  budding on cell  surface;  C) m a t u r e  v i rus  
(380,000 x). 

Fig. 2. Detect ion of antigens of Rous and polyoma v i ruses  in l ine 23 and P-2  cel ls  by immuno-  
f luorescence  method (350 x). A) Specific f luorescence  of l ine 23 cel ls  with immune s e r u m  
against  Rous v i r u s ; B ) s p e c i f i c  f luorescence  of l ine 1)-2 cel ls  with immune s e r u m  agains t  po ly-  
oma v i rus ;  C) no rma l  human  f ib rob las t s  a f t e r  t r ea tmen t  with immune s e r u m  agains t  Rous 
v i rus ;  D) normal  human f ibroblas t s  a f te r  t r ea tmen t  with immune s e r u m  agains t  polyoma v i rus .  

E l e c t r o n - m i c r o s c o p i c  invest igat ion of the l ine 23 cel ls  showed C par t i c les  c h a r a c t e r i s t i c  of Rous v i rus ,  
located in the cy top lasm,  budding on the cel l  membrane ,  and si tuated ex t race l lu la r ly  (Fig. 1). 

The immunologic  study of the line 23 ce i l s  showed that  antigens of Rous v i rus  w e r e  detected in the c o m -  
p lement  f ixation t e s t  with the s e r a  of h a m s t e r s  with t u m o r s  and also by the immunof luorescence  t e s t  with 
hyper immune  an t i s e rum agains t  pur i f ied p repa ra t ions  of Rous vi rus  in the cy top la sm of 96% of ce l l s  (Fig. 2A). 
In the control  (human embryonic  t i s sue  and a lso  ce l l s  of line P-2) f luorescence  of not m o r e  than 2-3% of cel ls  
was obtained (Fig. 2C). 

Cultures of line 23 ce l l s  produced v i rus  which, labeled with ~H]-ur id ine ,  was detec ted  in a s u c r o s e  g r ad -  
ient within the zone 1.16-1.17 g / c m  3. 
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Fig. 3. Concentrat ion of polyoma-l ike par t ic les  in 
cells  of line P-2  (120,000 • 

A study of the biological proper t ies  of Rous v i rus  synthesized in line 23 cells showed that it differs f rom 
the original Schmidt -Ruppin  strain.  In par t icular ,  the range of cells susceptible to it was altered: When un-  
concentrated and f i l tered through a mil l ipore f i l ter  (45 nm) the virus remained capable of t rans forming  chick 
embryonic  t issue in v i t ro  and, in addition, it still induced epithelioid t ransformat ion  without additional t r e a t -  
ment with Sendai virus in human, mouse,  rat ,  and hams te r  embryonic t issues .  In the same t issues it formed 
foci of t ransformat ion  beneath the agar .  Chicken immune se rum against the original Rous virus (Schmidt -  
Ruppin strain,  neutral izat ion index 106 when t i t rated in chicks) did not neutral ize the v i rus  synthesized in line 
23 cells in experiments  in vi t ro  on human embryonic t issue. 

It is interest ing to note that the ability of the line 23 cells to induce tumors  in chickens became inc reas -  
ingly r ep res sed  in the course  of cultivation. This was shown by the following fact: In experiments  ca r r i ed  out 
10 months after  line 23 cells were  obtained, the minimal number of cells  required to induce tumors  in chickens 
was 2 �9 106 per  point of injection, and af ter  5 years  the number was 100 t imes greater ,  namely 2 �9 108 cells.  

Cells of line P-2  (human embryonic  f ibroblasts ,  t r ans formed  by polyoma virus with the aid of Sendal 
virus) were  also of the human type and had all the proper t ies  of t r ans formed  cells  which had undergone m a -  
lignant change [4]. 

E lec t ron -mic roscop ic  investigation of the cells of line P-2 revealed concentrations of c rys ta l - l ike  s t r u c -  
tures  in the cytoplasm, consist ing of par t ic les  morphological ly  s imi lar  to par t ic les  of polyoma virus (Fig. 3). 

In the immunofluorescence study antigens of polyoma virus were found in the cytoplasm of more  than 
98% of line P-2 cells (Fig. 2B). In the controls ,  consist ing of human embryonic cells  and line 23 cells,  1-2% 
of cells  gave f luorescence  (Fig. 2D). T antigen also was found in the line P-2 cells.  To detect it by the im-  
munofluorescence test ,  the se ra  of hams te r s  with tumors  induced by polyoma virus,  not containing v i ru s -  
neutral izing antibodies, were used. T antigen was found in the cytoplasm of more  than 90% of cells.  

The concentrated liquid phase of the line P-2  cells caused agglutination of guinea pig ery throcytes  in the 
cold to a dilution of 1 : 256. This react ion was abolished by ant iserum against  polyoma virus.  Cells and the 
liquid phase of line P-2 cells gave a positive plaque a s say  test  specific for  polyoma virus.  The liquid phase 
induced a powerful cytopathic effect on mouse embryonic t issue and also caused t ransformat ion  of mouse and 
rat  embryonic t issues .  The ability to produce a eytopathic action and t ransformat ion  of mammal ian  t i ssues  
pers is ted  after  f i l t rat ion of the liquid phase of the P-2 cells through mill ipore f i l ters  with a pore size of 45 
r i m .  
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It thus follows f rom these  exper iments  that mature  infectious v i ruses  a re  synthesized in cel ls  of an un- 
natural  host (man), t r ans fo rmed  by heterologous v i ruses  (lines 23 and P-2).  However, compared  with the 
original s t ra ins  of Rous and polyoma virus ,  the proper t ies  of these  v i ruses  were  changed: They showed in- 
c r ea sed  affinity for  mammal ian  t i ssues  and changes in the protein membranes  of the v i ruses .  It is in teres t ing 
to note that polyoma virus  caused both productive (synthesis and l iberat ion of virus part ic les)  and integrat ive 
(conversion of cel ls  f rom normal  to malignant) fo rms  of infection when acting on human embryonic  cells .  

In recen t  years  severa l  workers  have shown that the infectivity of an oncovirus depends on the degree  of 
homology of its genome with the nucleic acid of the host cel l  and also that genetic recombinat ion of the onco- 
virus  with the cell  DNA is possible [10]. Accordingly it can be suggested that the genomes of Rous and polyoma 
v i ruses ,  as a resu l t  of prolonged repl icat ion in cel ls  of the new host (man), have incorporated par t  of his 
genetic mater ia l ,  thus leading to the i r  g r ea t e r  homology with the new host,  as a resu l t  of which their  affinity 
for  human cel ls  was increased and the i r  protein membrane  modified. 
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In termi t tent  adminis t ra t ion  of CC14 combined with permanent  illumination led to a dec rease  in 
the  f requency of mastopathy and m a m m a r y  gland tumors  in sexua l ly  immature  female  ra ts  and 
lengthened the per iod of the i r  development.  It is suggested that during r eg re s s ion  of c i r rhos i s  
the l ive r  may lose its ability to act ivate es t rogens.  

KEY WORDS: estrogens;  c i r rhos i s  of the l iver ;  mastopathy. 

According to data in the l i t e ra ture ,  prolonged and in termit tent  adminis t ra t ion of CC14 to mice  and rats  
causes  c i r rhos i s  of the l iver,  which is accompanied by hyperes t rogeniza t ion  of the animal,  leading to the sub- 
sequent development  of mastopathy and tumors  of the m a m m a r y  gland [1, 2, 4, 8]. It has also been shown that 
a f te r  exposure  to CCI 4 ends, the s t ruc tu re  and function of the damaged l ive r  a r e  r e s to red  [3, 7, 9]. 

Labo ra to ry  of Carcinogenic Substances,  Depar tment  of Carcinogenic Agents, Oncologic Scientific Center ,  
Academy of Medical Sciences of the USSR, Moscow. (Presented  by Academician of the Academy of Medical 
Sciences of the USSR L. M. Shabad.) Trans la ted  f rom Byulleten'  t~ksperimental 'noi Biologii i Meditsiny, Vol. 
86, No. 12, pp. 713-715, December ,  1978. Original a r t ic le  submitted F eb ru a ry  2, 1978. 

1642 0007-4888/78/8612- i642 $07.50 �9 1979 Plenum Publishing Corporat ion 


