
T I S S U E - S P E C I F I C  INHIBITION OF C E L L  

P R O L I F E R A T I O N  IN E H R L I C H ' S  ASCITES TUMOR 

Yu. A. R o m a n o v ,  V. P. R y b a k o v ,  
A. I. A n t o k h i n ,  and V. P. B a r y s h e v a  

UDC 616-006-092 

Extract of Ehrlich's ascites tumor cells (chalone) and its cell-free fluid have a marked inhibi- 
tory action on proliferation of these tumor cells 4 h after injection. The effect is tissue 
specific, it is more marked in the extract, and it depends on the dose of the agent. Mitotic 
activity in the tumor 8 h after injection of the extract or cell-free fluid is higher than in the 
control, evidence of a short-term effect of the chalone on the G 2 phase of the mitotic cycle 
and on synchronization of cell division. 
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The study of the t i s sue  mechan i sms  of regula t ion  of cel l  p ro l i f e ra t ion  is one of the most  urgent  p rob l ems  
in expe r imen ta l  biology. In 1964~ Bultough and c o - w o r k e r s  [2] observed  inhibit ion of divis ion of e p i d e r m a l  
ce l l s  in mice  by an aqueous e x t r a c t  of the i r  e p i d e r m i s .  T i s s u e - s p e c i f i c  inh ib i tors  of ce l l  d iv is ion (chalones) 
have now been found in many t i s sue s  of an imals  and man [ 1]. The study of this  p rob lem in re la t ion  to tumor  
t i s sues  is p a r t i c u l a r l y  in te res t ing .  

In this  inves t igat ion the effect  of an ex t r ac t  of E h r l i c h ' s  a s c i t e s  tumor  ce l l s  and the c e l l - f r e e  fluid f rom 
it on the p r o l i f e r a t i v e  ac t iv i ty  of this  tumor  was studied. 

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

Male noninbred albino mice aged 1.5-2 months were  used.  A diploid s t r a in  of E h r l i c h ' s  a sc i t e s  tumor* 
was t ransp lan ted  by i n t r ape r i t onea l  inject ion of 0.2 ml of a s c i t e s  fluid. Mice with 13 -day-o ld  tumors  were  
used to obtain the ce l l  e x t r a c t  and c e l l - f r e e  fluid. The l a t t e r  was s epa ra t ed  by cent r i fugat ion  (1000 rpm,  
5 min). The ce l l s  were  washed by a s ingle  cent r i fugat ion  in phys io log ica l  sa l ine .  The r e s idue  was resuspended  
in d i s t i l l ed  wa te r  in the p ropor t ions  of 20 volumes to 1 volume of res idue .  The ce l l s  were  incubated at 37~ 
for 30 min and then homogenized for  20 min in a ro t a to ry  homogenizer  at 0~ The homogenate was then cen -  
t r i fuged for  20 rain at 3000 rpm.  The superna tan t  was used in the expe r imen t s .  Supernatant  was in jected 
i n t r a p e r i t o n e a l l y  in a volume of 1 ml into the expe r imen ta l  an imals  of s e r i e s  I, whereas  the control  an imals  
r ece ived  1 ml of phys io logica l  sa l ine .  The mice  were  k i l led  4 h l a t e r  and a s c i t e s  fluid and a piece  of the sma l l  
in tes t ine  was taken f rom them for p r e p a r i n g  spec imens  for  cy to logica l  ana lys i s .  In s e r i e s  II the an ima l s  of 
group 1 were  in jec ted  with undiluted superna tan t  (as in s e r i e s  I) .  The mice of groups 2 and 3 r ece ived  in jec -  
t ions of the same  fluid but di luted two- and fourfold,  r e s pe c t i ve l y .  The an ima l s  of group 4 r ece ived  the c e l l -  
f ree  fluid. In both s e r i e s  an ima l s  with 5 - d a y - o l d t u m o r s  were  used. In the spec imens  f rom E h r l i c h ' s  a sc i t e s  
tumor  5000 ce l l s  were  examined and the mi tot ic  index (MI) ca lcula ted  in p romi l l e .  In the spec imens  of in-  
tes t ine  ce l l s  were  examined in 50 c ryp t s  and MI also was ca lcu la ted  in p romi l l e .  The r e s u l t s  were  subjected 
to s t a t i s t i c a l  ana lys i s  by Student ' s  method. 

*The w r i t e r s  a r e  gra tefu l  to the staff  of the La bo r a t o r y  of Tumor  S t ra ins ,  Inst i tute of Expe r imen ta l  and Cl in ica l  
Oncology, Academy of Medical  Sciences  of the USSR, for providing this s t ra in .  
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Fig .  1. MI in E h r l i c h ' s  a s c i t e s  t u m o r  4 h a f te r  in jec t ion  of e x t r a c t  
f rom its c e l l s :  1) con t ro l ;  2) e x p e r i m e n t .  

Fig.  2. MI of ep i the l ium of s m a l l  i n t e s t i ne  4 h a f te r  in jec t ion  of ex-  
t r ac t  of E h r l i c h ' s  a s c i t e s  t u m o r  ce l l s :  1) cont ro l ;  2) e x p e r i m e n t .  

EXPERIMENTAL RESULTS 

The results given in Figs. 1 and 2 (the results of series I) show that extract of tumor cells caused 

marked (up to 91~) inhibition of mitotic activity in the tumor (P = 0.01). Meanwhile, Mlof the epithelium of the 
small intestine was unchanged after injection of the extract (Fig. 2). The results thus indicate that extract of 
Ehrlich's ascites tumor has a tissue-specific inhibitory action on proliferation of the ceils of this tumor. 

The results given in Fig. 3 (results of series If) confirm the presence of this inhibitory effect 4 h after 
injection of the extract; both the undiluted extract and its two- and fourfold dilutions had inhibitory activity. 
The undiluted extract reduced MI in the tumor by 90.5Q (P = 0.001), the twiee-dilutedextraet reduced it by 66% 

(P = 0.01), and the fourfold diluted extract by 41~ (P = 0.07). Compared with the undiluted extract, the inhibi- 

tory activity of the diluted extract on cell division was thus reduced in the first case by 33% and in the second 

by 50%; i.e., the inhibitory effect depended or~ the degree of dilution and, consequently, on the dose of the in- 

hibitory agent. Incidentally, in these experiments on Ehrlich's ascites tumor a much higher degree of inhibi- 

tion was obtained than has been reported by other workers [2, 5]. 

The cell-free fluid also inhibited MI in Ehrlich's ascites tumor. The degree of inhibition was 38~ 

(P = 0.07}, in agreement with data in the literature [4]. Comparison of the inhibitory effects in the cell-free 

fluid and undi luted e x t r a c t  showed that the ac t ion  of the e x t r a c t  on p r o l i f e r a t i v e  ac t iv i ty  of E h r l i c h ' s  a s c i t e s  
t u m o r  was 2.4 t i m e s  s t r o n g e r  than that  of the fluid (P = 0.001). In the s y s t e m  of E h r l i c h ' s  t u m o r  ce l l s ,  both 
the ex t r ac t  of i ts  ce l l s  and the c e l l - f r e e  fluid thus p o s s e s s e d  inh ib i to ry  ac t iv i ty .  This  r a i s e s  the ques t ion  of 
whe the r  the i nh ib i t o r s  in the ex t r ac t  and in the c e l l - f r e e  fluid a re  iden t ica l .  

Marked inh ib i t ion  of MI was obse rved  4 h af ter  i n j ec t ion  of the e x t r a c t ,  i nd i ca t ing  that  it ac ts  on the G~ 
per iod  of the mi to t i c  cycle .  C o n s i d e r i n g  a lso  the t i s s u e  spec i f i c i ty  of the e x t r a c t  and the dependence  of i ts  
effect  on dosage ,  it can be concluded that  it s a t i s f i e s  all  the accepted r e q u i r e m e n t s  of those i nh ib i t o r s  of c e l l  
p r o l i f e r a t i o n  known as  cha lones .  

Af te r  8 h (]Fig. 3) an i n c r e a s e  in MI was obse rved  in all  the e x p e r i m e n t a l  g roups  of s e r i e s  II c o m p a r e d  
with the control.. The deg ree  of this  i n c r e a s e  was i n v e r s e l y  p r o p o r t i o n a l  to the d i lu t ion and, consequen t ly ,  
d i r e c t l y  p r o p o r t i o n a l  to the dose of the i nh ib i t o ry  agents .  When undi lu ted  e x t r a c t  w a s u s e d  MI was i n c r e a s e d  
by 57% (P = 0.01), the twofold d i lu t ion i n c r e a s e d  it by 45% (P = 0.07), and the fourfold d i lu t ion  by 34% (P = 0.1). 
It was found that the g r e a t e r  the i n c r e a s e  in MI of the t u m o r  ce l l s  a f te r  8 h, the more  s h a r p l y  reduced  mi to t ic  
ac t iv i ty  was in the a n i m a l s  of the c o r r e s p o n d i n g  groups  a f t e r  4 h. Mitotic ac t iv i ty  in the t u m o r  a lso  was in-  
c r e a s e d  8 h a f te r  in jec t ion  of the c e l l - f r e e  fluid. MI was i n c r e a s e d  by 31% (P = 0.05). The obse rved  i n c r e a s e  
in mi to t ic  ac t iv i ty  is ev idence  that the inh ib i to ry  effect  of a s ing le  in jec t ion  of the chalone  o c c u r r e d  dur ing  the 
next  few hours ,  a f te r  which the G 2 ~ M block was r e m o v e d  and the delayed ce l l  popula t ion  began m i t o s i s  s y n -  
ch ronous ly .  
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Fig .  "3. MI i n E h r l i c h ' s  a s c i t e s  t u m o r  4 h ( i )  and ~ h (I t)  a f t e r  
i n j ec t ion  of  undi lu ted  and d i lu ted  e x t r a c t  and c e l l - f r e e  f lu id :  
1) con t ro l ;  2) undi lu ted  e x t r a c t ;  "3) twofold d i lu ted  e x t r a c t ;  
4) four fo ld  d i lu t ed  e x t r a c t ;  5) c e l l - f r e e  f luid.  

The  q u e s t i o n  of the p o s s i b l e  s y n c h r o n i z i n g  ac t ion  of the cha lone  on the ce i l  popula t ion  has  been  d i s c u s s e d  
in the l i t e r a t u r e  on the r e g u l a t i o n  of ce l l  d i v i s i o n  [ 3], but as  ye t  the e x i s t e n c e  of th i s  phenomenon  has  not been 

c o n f i r m e d  e x p e r i m e n t a l l y .  
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