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The p rope r t i e s  of Cricetulus  mig ra to r iu s ,  obtained by t r ans fo rma t ion  of the f ib roblas t s  by 
Rous v i ru s ,  were  invest igated.  The t r a n s f o r m e d  cel ls ,  adapted for  growth in t i s sue  cul ture,  
were  highly oncogenic for  h a m s t e r s  but not for  fowls,  because  they did not contain infective 
v i rus .  

The action of oncogenic v i r u s e s  on p r i m a r y  t ryps in i zed  cul tures  of cel ls  f r o m  the Armenian  h a m s t e r  
(Cricetulus migra to r ius )  has r ece ived  litt le study. In pa r t i cu la r ,  there  is no information in the l i t e r a tu re  
on interact ion between Rous v i ru s  and cel ls  of the Armenian  h a m s t e r  in v i t ro ,  on the possibi l i ty  of the i r  
t r ans fo rma t ion  by this v i ru s ,  or  on prolonged cultivation of the resul t ing cel ls .  

The object of the p re sen t  invest igat ion was to study the p r o p e r t i e s  of t ransp lan tab le  cell  line KhET- 
ASa obtained by mal ignant  t r an s fo rm a t i on  of no rma l  h a m s t e r  t i s sue  by Rous v i rus  ( C a r t -  Z i l ' b e r  strain) 
in v i t ro .  

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

A culture of no rm a l  Armenian  h a m s t e r  f ib rob las t s  obtained by t ryps in iza t ion  f r o m  the skin and musc le  
t i s sues  of e m b r y o s  was grown in Povi t skaya  f l asks  on med ium No. 199 with 10% inact ivated bovine s e r u m  
until a wel l -deve loped  monolayer  was obtained. Af ter  the f i r s t  pas sage ,  h a m s t e r  f ib roblas t s  were  mixed 
with t u m o r  ce l l s  obtained f r o m  a fowl s a r c o m a  ( C a r t - Z i l ' b e r  strain) by t ryps in iza t ion ,  in the ra t io  of 
2 : 1 and cul t ivated on a growth med ium consis t ing of medium No. 199 (2 par t s ) ,  lac ta lbumin hydrolysate  
in Hanks ' s  solution (1 par t ) ,  and 20% inact ivated bovine s e rum.  Cells  were  r emoved  f r o m  the g lass  m e c h -  
anically without the use of ve r s ene  at weekly in terva ls  during the f i r s t  month of growth,  and eve ry  4 days 
the reaf te  r .  

The t ransp lan tab le  line KI~T-ASa  was f o r m e d  a f t e r  the lag phase ,  which las ted  about 2 months f r o m  
the beginning of t r a n s f o r m a t i o n  (approximate ly  f r o m  the 25th passage) .  After  this  t ime ,  subcul tures  were  
obtained by means  of a suspension containing 150,000 c e l l s / m l ,  whereas  in the f i r s t  pa s sages  the suspension 
contained 150,000 c e l l s / m l .  

The oncogenici ty of the culture was ~ested by subcutaneous injection of the cel ls  into 2 -week-o ld  and 
adult h a m s t e r s .  T u m o r s  induced by cel ls  of line Kb_ET-ASa in the h a m s t e r s ,  when cult ivated in vitro, became 
the sources  of new cell  l ines produced without a l ag -phase  and morphological ly  identical  with the original  
cul ture .  

Infective v i rus  was detected by a biological  tes t ,  by inoculation of the culture fluid and cel ls  into 
fowls. 
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Fig. i Fig. 2 

Fig. 1. Focus of stratified growth of transformed cells of line KI~ -ASa  (112• 
large granular cells (250• Native unstained preparation. 

Fig. 2. Giant multinuelear syncytial cell. Azure-eosin, 500x. 

a) 

F o r  the cytologic study, 120,000 cel ls  were  grown in pen-  
icillin f lasks  on growth medium.  The cover  s l ips  with growing 
cul tures  were  fixed a f te r  24 and 48 h in Shabadash 's  neutral  
fixing fluid or  Niki forov ' s  mix ture .  The spec imens  were  s ta ined 
with a z u r e - e o s i n  (by the R o m a n o w s k y - G i e m s a  method) and with 
hematoxyl in-eos in .  The mitot ic  index was e x p r e s s e d  in p ro  
mil le  [3]. The genera t ion t ime  was de te rmined  by the method 
of Epifanova et al. [2]: 

TM ~ (MI • A)/MIeloch, 

Fig. 3. Culture of K ~ - A S a  cells where TM is the duration of mitosis; MI the mitotic index (in 
(30th passage): hyperplasia of nuclei ~ Mlcolc h the mitotic index of the same culture after the 
(250• a) Vacuolated multinuclear addition of colchicine; A the duration of action of colchicine. 
cell (500x). Azure-eosin. The specimens were incubated with eolchicine in a final con- 

centration of 0.5/zg for 1.5 h. The generation time was calcu- 
lated by the formula 

T = TM/MI,  

where T is the duration of the mitot ic  cycle,  i .e . ,  the generat ion t ime .  

The dynamics of division of the KhET-ASa cel ls  was de te rmined  by counting the number  of living cel ls  
daily fo r  7 days in individual tubes which had been seeded s imultaneously with 150,000 cei ls .  

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

After  about 25-30 days of growth foci of s t ra t i f ied  growth morphologica l ly  s im i l a r  with those in cul-  
t u re s  of chick f ib rob las t s  infected with Rous v i ru s  appeared  in the mixed culture [6]. During combined cul-  
t ivat ion of normal  and t umor  cel ls  (the mos t  effect ive method of infection [4, 5]) r epea ted  infection of the 
no rma l  cei ls  with v i rus  l ibe ra ted  during dest ruct ion of the t umor  cei ls  took place.  

Three  types  of cel ls  were  found in the s tained p repa ra t ions :  round basophil ic  cei ls  growing in foci; 
diffusely growing fibroblast-like cells, and giant multinuclear cells. Strain KhET-ASa was distinguished 
by its marked polymorphism, and at different stages cells first of one type, then of another, were predom- 
inant (Fig. i). At all periods of growth the culture was characterized by the presence of giant, vacuolated 
multinuclear (30 nuclei) cells with nuclei of different sizes, or of mononuclear cells with a large, lobular 
nucleus (Fig. 2). Most cells showed a marked degree of vacuolation and hyperplasia of the nueleoli (Fig. 3). 
With the appearance of loci of transformation the medium quickly began to turn acid, and the rate of growth 
of the cells was increased by 2-3 times over the control. 
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After  passage  of normal  h a m s t e r  f ib rob las t s  fo r  1 month they began to degenerate .  Despite repea ted  
a t t empts ,  they could not be cult ivated fo r  a longer  t ime ,  whereas  the t r a n s f o r m e d  culture has a l ready gone 
through more  than 150 pa s s ages  (in about 2 yea r s ) .  

A fea ture  distinguishing line KhET-ASa, like line CA-SV-40-63-1 desc r ibed  by Blyumkin et al. [1], 
is the rapid  t rans i t ion  f r o m  v igorous  growth to "o ld-age"  dest ruct ion,  on account of which frequent  pa s -  
sages  (at i eas t  once e v e r y  3-4 days) and daily r ep l acemen t  of the medium were  n e c e s s a r y .  The dynamics  
of propagat ion of these  cul tures  showed a per iod  of rapid  growth f r o m  the 1st day a f te r  a t tachment  of the 
cel ls  to the g lass ,  with an inc rease  in the i r  number  by 4, 6, 8, or  even 10 t i m e s  during approximate ly  the 
f i r s t  4-5 days of growth,  followed by a per iod  of degenerat ion and dest ruct ion of the cei ls .  Line K h ~ - A S a  
p o s s e s s e d  a high mitot ic  index (about 30 ~ whereas  the mitot ic  index of the control  cul tures  ave raged  
8 %o. The duration of mi tos i s  in the t r a n s f o r m e d  culture was 40 rain, while the duration of its mitot ic  
cycle  (the genera t ion  t ime) was 27 ~-2 h. 

Injection of cel ls  of the mixed culture a f te r  the 5th-6th passage  into homologous an imals  did not in- 
duce the development  of t u m o r s .  Starting with the 12th passage ,  however ,  high oncogenic act ivi ty of the 
cel ls  was  obse rved  and the i r  injection in a dose of 2.5 �9 l0 G into h a m s t e r s  now induced t u m o r s  consis t ing 
morphologica l ly  of sp indle-ce l l  s a r c o m a s  a f t e r  6 days.  Nei ther  living nor  des t royed  KhET-ASa cel ls  in- 
duced t u m o r s  in chickens.  Although infective v i rus  was p resen t  in the cul ture fluid during the f i r s t  pa s -  
sages ,  s ta r t ing  with the 4th-5th passage  it could no longer  be detected.  Line KI~T-ASa ,  although it has 
st i l l  mainta ined the s ame  intensi ty of growth,  has now modif ied slightly i ts  oncogenic p rope r t i e s .  T u m o r s  
appear ing  in h a m s t e r s  a f t e r  injection of the same  or  even l a r g e r  doses of cel ls  (10- l0 G ) a re  mainly  ab-  
sorbed.  Because of th is ,  it is in te res t ing  to note the" appearance  of plaques,  which a re  a r e a s  of total  lys i s  
of the ce i l s  with c lea r ly  defined edges ,  va ry ing  in s ize ,  in the growing monolayer  of Kb~r -ASa  cei ls  at 
about the same t ime  (star t ing with the 64th passage) .  These plaques,  which appeared  and d i sappeared  in 
success ive  p a s s a g e s ,  did not, however ,  lead to des t ruct ion of the ce l l s  outside the plaques,  and they r e -  
sembled  those f o r m e d  b y  infective v i r u s e s  in sensi t ive  t i s sues .  

It can be postula ted  that  during cultivation in v i t ro  act ivat ion of a cer ta in  v i ru s ,  poss ibly  a "he lper"  
v i rus ,  t akes  place ,  as a resu l t  of which Iys i s  of only cer ta in  cel ls  of the cul ture (possibly the giant ce l l s  
mentioned above) occurs .  The number  of these  cel ls  as a propor t ion  to the total  number  of cei ls  seeded 
in that passage  (only one-hundredth of all  the cei ls  taken f r o m  the f lask  were  seeded) de te rmines  the i r -  
regu la r i ty  of appearance  of plaques f r o m  one passage  to the next. It is intended to study the p resence  and 
format ion  of cei ls  of th is  type in cultivation by a microf i lming  method, The cytologic p rope r t i e s  of s t r a in  
KhI~T-ASa desc r ibed  above - i ts  ce l lu la r  po lymorph i sm,  i ts  tendency toward  syncy t ium-fo rmat ion ,  and the 
p resence  of giant mul t inuc lear  ce l l s ,  as well as the oncogenicity of the cel ls  for  homologous an imals  - a re  
the r e su l t  of mal ignant  t r a n s f o r m a t i o n  of normal  f ib rob las t s  in v i t ro  under the influence of Rous v i rus  and 
they a r e ,  in the main,  analogous to those found during malignant  t r an s fo rma t ion  in vivo. 
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