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Af te r  inoculation of a cul ture  of g-reen guenon lung ce l l s  with v i rus  SV 40 chronic  infection and t r a n s -  
fo rma t ion  of the cei ls  developed,  and v i rus  ant igen and speci f ic  in t r anuc lea r  t umor  antigen were  detected 
in them.  Inject ion of the t r a n s f o r m e d  ce l l s  into g r een  guenons did not lead to t umor  development .  

* * :k 

Virus  SV 40 of monkeys ,  i soIa ted  in 1960 f rom a cul ture  of kidney cel ls  of 5Iacaca rhesus  monkeys  
[13], is a la tent  agent  for  these  an ima l s .  Inves t iga t ions  [4, 5, 7, 9] have shown that l a rge  doses  of v i rus  (of 
the o r d e r  of 10,000 TCD$0) cause  the deve lopment  of s a r c o m a s  in newborn h a m s t e r s  and the Afr ican rodents  
of t h e g e n u s  h ! a s t o m ~  4-9 months t a t e r  at  the s i te  of injection. In  cul tures  of embryon ic  cel ls  of man,  
h a m s t e r s ,  and ce r t a in  o the r  an ima l s ,  SV 40 leads to transform.~.tion [8, 10-121. Hemoimplanta t ion  of even 
a smal l  number  of t r a n s f o r m e d  h a m s t e r  e m b r y o n i c  ce l l s  into adult  an ima l s  was accompanied  by growth of 
t u m o r s .  In a cul ture  of g'reen guenon kidney ce l l s ,  highly sens i t ive  to this v i rus ,  dis t inct  cytopathic changes 
( format ion of in t r anuc lea r  DNA-containing inc lus ions ,  vacuolat ion of the cy top lasm)  developed a f t e r  in fec-  
tion, leading to death of  the cui ture  [2, 6, 12]. 

The object  of the p resen t  investigmtion was to s tudy morpholog ica l  changes in a s t r a i n  of g reen  guenon 
lung (Russian abbreviati~)n LZM) ce i l s  when infected with SV 40, because  the use of t i ssue  cul tures  can 
fac i l i ta te  detect ion of the spec i f ic  f ea tu res  o f  in te rac t ion  between this v i rus  and ce i l s .  

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

Stra in  A-426 of v i rus  SV 40 was used for  the e x p e r i m e n t s .  Cei ls  vf s t r a i n  LZM were  obL~tined f rom 
o rgans  of young an imals  b y G .  L Avg'ustinovich by  t ryps in iza t ion  in the usual  way, and the s t r a in  was cul t i -  
vated on E a g l e ' s  medium,  with 10,c/c bovine s e r u m .  Cei ls  were  infected with v i rus  at  the 4th pas sage  in s u s -  
pension.  

The method of the cytological  and ey tochemica l  inves t iga t ions  was published p r ev ious ly  [2]. At di f -  
f e r en t  p a s s a g e s  of the s t r a in ,  the number  of nucleol i ,  the n u m b e r  of no rma l  and abnormal  m i to se s ,  the con-  
tent  of in t r anuc lea r  inclusions,  and the n u m b e r  of mulLinuclear  ce l l s  were  counted. The resu l t s  of the 
counts were  subjected to s ta t i s t i ca l  ana ly s i s .  

The d i rec t  method of f luorescen t  ant ibodies  was a l so  used to de tec t  v i rus  (with rabbi t  ant i-SV 40 an t i -  
s e r u m )  and tumor  ant igens .  In the i a t t e r  case  the s e r a  of h a m s t e r s  with tumors  induced by inject ion of 
h a m s t e r  e m b r y o n i c  ce l l s  t r a n s f o r m e d  b y S V  40 were  used.  These  s e r a  contain ant ibodies  agains t  t umor  
T - a n t i g e n  but do not contain an t iv i rus  an t ibodies .  

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

Stra in  LZM cons is ted  of polygonal and fus i form ce l l s  with round, o r  l e s s  f requent ly ,  oval nuclei.  Most 
ce l l s  (94.1~: 1.6%) had 1-3 nucleoti .  The nuclei were  en l a rged  in 2-5c/c of cel ls .  Giant  cei ls  with mult iple  
o r  highly f r agmen ted  nuclei were  absen t .  The mi to t ic  ac t iv i ty  in the fo rmed  m o n o l a y e r  was 4.5 :e 3 th rough-  
out the p a s s a g e s .  Sol i ta ry  abnorma l  m i t o s e s  were  found but not in e v e r y  p repa ra t ion .  No in t ranuc lea r  in-  
c lus ions  were seen.  Glycogen granules  and lipid d rop le t s  were  p r e s e n t  in the cy top lasm.  Nei ther  v i rus  nor  
t u m o r  ant igens  were  p r e s en t .  
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Fig. 1. Culture of green guenoo lung cel ls ,  a) Control;  
b} t r ans fo rmed  by SV 40; c) in t ranuclear  inclusions in 
cel ls  of tz~ansformed culture; d) f luorescence of cells of 
t r ans fo rmed  culture af ter  t rea tment  with labeled glo- 

bulin f rom an t i -SV 40 rabbit  serum.  Hematoxylin-  
eosin. Direct  method of f luorescent  antibodies. 10• 
(a and b) and 90 x (c and d). 

Af te r  inoculation of the culture with SV 40 chronic infection developed. Infective virus was isolated 
a t  all pas sages .  Oxyphilic in t ranuc lear  inclusions cha rac t e r i s t i c  of SV 40 sect ions were formed in the cells 
(Fig. lc) .  The inclusions contained DNA and protein and were surrounded by a t ranslucent  halo. During 
passages  of the cul ture  the number  of inclusions increased:  at the second.passage a f te r  inoculation inclu- 
sions were p resen t  in 1 ~: 0.3% of cel ls ,  and at the 4th-5th passage  in 2.3 =~ 0.4%. 

The number  of nucleoli did not differ  significantly from their  number  in the control ,  and it increased  
only s l ight ly  during subsequent passages :  at the 2nd passage 96.9 § 1.4~, at the 4th-5th 97 ~ 0.9~, and at 
the 12th passage  88.4 ~ 3.2~ of cells contained ] -3  nucleoti. Only by the 12th passage,  when t ransformat ion  
had developed, was there an increase  in the number of cells with 5 or  more  nucleoli to 5.8 :~ 2.2 ,~, compared 
with 0.9~-0.6% in the control .  Massive vacuolation of the cytoplasm,  charac te r i s t i c  of the cytopathogenic 
act ion of this v i rus ,  was~ not observed.  The content of glycogen granules and lipids in the infected cul tures 
was the same  as in the controls .  

In some cel ls  (2.5%) virus antigen was d i scovered ,  localized mainly in the nuclei (Fig. ld). In their 
shape, the f luorescent  a r e a s  somet imes  resembled  in t ranuclear  i n c l u s i o n s . . T u m o r  antigen could be de-  
tected in the nuclei of some cells.  F luorescence  was removed by p re l imina ry  t rea tment  with specific na- 
tiv~e immune s e r u m  before  introduction of the g lobu l in - f luo roch rome  conjugate, and was absent in the con-  
t rol  p repara t ions .  F luorescence  likewise was not observed in transplantable hog-embryonic kidney cul tnres 
(}tEK), infected witi~ t ick-borne  enuephalitis v i rus  (Table 1). 
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TABLE 1. Immunof luo rescence  of Cul tures  Using Different  Sera  

Serum 

Labeled  ant i -SV 40 
Native ant i -SV 40 
Labeled  anti--SV 40 
Labeled  s e r u m  of h a m s t e r  with 

t u m o r s *  

Native s e r u m  of h a m s t e r  with ~ 
tumors 

Labeled serum of hamster with 

tumors 

Native serum of hamster with 

t u m o r s  
Labeled  anti--SV 40 
Native ant i -SV 40 
Labe led  s e r u m  of h a m s t e r  with 

t um or s  
Labe led  s e r u m  of control  h a m s t e r s  

Cul tures  

Control  
LZM 

m 

LZM Irdec- 
ted with 
SV 40 

+ 

+ 

+ 

§ 

HEK infected 
with tick- 
bone ence- 

phalitis 

vi rus  

m 

Legend._____.- +) spec i f i c  f l uo rescence ,  - )  absence  of f luorescence .  
* T u m o r s  induced by injection of cu l tures  of h a m s t e r  embryc~nic ce l l s  
t r a n s f o r m e d  by 8V 40. 

During cul t ivat ion is lands of t r an s fo rm a t ion  appeared .  If  the cul ture  was kept  without pas sage  the 
i s lands  g rew in s ize  and became  mono laye r  in form.  The t r a n s f o r m e d  cul ture  cons is ted  of po lymorphic  
ce l l s  of d i f ferent  shapes  and s i ze s .  About 11-15% were  cei ls  with g rea t ly  en la rged  nuclei in which f r a g m e n -  
ta t ion was often obse rved .  However ,  giant ce i l s  c h a r a c t e r i s t i c  of cu l tu res  of  h a m s t e r  embryon ic  cei ls  
t r a n s f o r m e d  by  SV 40 were  r a r e .  Most ce i l s  contained f rom 1-3 nucleoli  (88.4%). 

I n t r a n u c l e a r  inclusions were  found in 0.2 ~- 0.07% of ce l l s  in which s igns of degenera t ion  were  often 
obse rved .  The mi to t ic  ac t iv i ty  of the cul tures  a t  the s tage  of the f o r m e d  mono laye r  was fully high, amoun t -  
ing to 48 4-19 i n  d i f ferent  p r epa ra t i ons .  Anomal ie s  of mi to s i s  were  found in 25 ~: 4% of all  dividing cei ls .  
Mu!t ipolar  m i t o s e s ,  anaphase  and telophase b r idges ,  and loss  of c h r o m o s o m e s  were  observed .  No s igni f i -  
cant  d i f f e r ences  in the glycogen and lipid content c o m p a r e d  with the control  were  found. 

Subcutaneous t ransp lan ta t ion  of t r a n s f o r m e d  ce i l s  into guenons,  p e r f o r m e d  by G. L Avgust inovich,  led 
to the f o r m a t i o n  of sma l l  nodules which rap id ly  underwent  r e g r e s s i o n .  In no case  was t ransplanta t ion  fol -  
lowed by p r o g r e s s i v e  growth and t umor  format ion .  

C o m p a r i s o n  of the r e su l t s  of this invest igat ion with the changes induced by SV 40 in o ther  t i ssue  cu l -  
t u r e s  f r o m  va r ious  an ima l s  and man  shows that the resu l t s  of in te rac t ion  between cel ls  and v i rus  is depen-  
dent on o the r  f ac to r s  than s p e c i e s  spec i f ic i ty  and dose of agent.  Organ spec i f ic i ty ,  influencing sens i t iv i ty  
of the ce l l s  to the v i rus ,  is a l so  impor tan t .  

Changes  s i m i l a r  to those desc r ibed  above were  obse rved  a f t e r  irdection of a diploid cul ture  of  human 
e m b r y o n i c  ce l l s  and t i ssue  cu l tures  of ce l l s  of var ious  an ima l s  with l a rge  doses  of SV 40 [1, 3]. Hence,  the 
p r o c e s s  of t r a n s f o r m a t i o n  of cel ls  in var ious  cu l tures  a f t e r  irffection with SV 40 follows di f ferent  cou r se s  
and does n o t  a lways  lead to mal ignant  change.  
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