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It has previously been shown [1-6] that an anti tumor serum,  if injected into experimental  animals 
with developing tumors ,  depresses  mitotic activi ty of the tumor cells.  It has also been found that this ef-  
fect stops on the 5th day after  the last  injection of se rum [5]. 

However, the problem of whether the depress ion  of mitotic division of tumor  cells  may be prolonged 
by giving repeated injections of anti tumor s e rum has not yet  been investigated. 

In this investigation the mitotic activity of tumor  cells was studied in a subcutaneous Ehr l i ch ' s  adeno- 
carc inoma in mice receiving anti tumor se rum injections periodical ly for a period of 2 weeks. 

EXPERIMENTAL METHOD 

Serum from chinchilla rabbits immunized intravenously with extract of ascites cells of an Ehrlich's 

adenocarcinoma was used in the experiments. In the complement fixation reaction at 37 ~ this serum reacted 

in a dilution of 1:400 with antigen of the same tumor  ( I I l) and in lower dilutions with antigens of spleen 
and l iver.  In addition, s e rum of healthy unimmunized rabbits  was used as control .  

Three ser ies  of exper iments  were ca r r i ed  out on 124 line A male mice, inoculated subcutaneously 
in the dorsal  region with Ehr l i ch ' s  adenocarcinoma.  Seven days after  inoculation of the tumor  the mice 
were divided into 14 groups, and injections of ant i tumor se rum (0.5 ml subcutaneously in the dorsa l  r e -  
gion) and se rum of the healthy unimmunized rabbit began. Serum was injected at in tervals  of 1-3 days 
into the various groups of experimental  animals .  The scheme of injection of the serum,  the t imes  of s a c -  
rifice, and so on are  given in the table.  

When the mice were sacr i f iced  the tumors  were removed for  counting mi toses .  The mater ia l  was 
fixed in Carnoy ' s  fluid and stained with Ca razz i ' s  hematoxylin.  After the mitoses  had been counted the 
mitotic coefficient (MC) was calculated in promil le  for each test  object. The resul t s  obtained were sub- 
jected to stat is t ical  analysis  by the F i s h e r - S t u d e n t  method. 

EXPERIMENTAL RESULTS 

Counts of mitoses in the tumors of mice of the experimental and control groups showed that the mean 

percentage of the various phases of division was approximately identical in each group (P ~ 2-4%; N ~ 74- 

78%; A ~ 1.5-2.5%; T ~ 17-20%}, and this was also true of the ratio between the early and late phases of 
division (from 3 to 4.5). 

As the figure shows, on the 12th day of development of the tumor, the MC for the mice of group 1 

(after 2 injections of antitumor serum) was much lower than in the control (group 3) and after injection of 
serum of a normal rabbit (group 2). 

The difference between the MC of the animals of groups 1 and 2 was close to significant (P = 0.037), 
while that between the animals of groups 1 and 3 was significant (P = 0.014). 

On the 16th day of tumor development, the MC was lowest in the tumors of the mice of group 4, 

which were sacrificed 24 h after the 3rd injection of antitumor serum. In the mice of group 5 (3 injections 

Labora tory  of Immunology of Growth and Development, Institute of Experimental  Biology, Academy 
of Medical Sciences of the USSR, Moscow (Presented by Active Member of the Academy of Medical Sciences 
of the USSR N. N. Zhukov-Verezhnikov).  Transla ted  f rom Byulleten'  .l~ksperimental'noi Biologii i Medit- 
siny, Vol. 64, No. I0, pp. 75-78, October,  1967. Original ar t ic le  submitted November 10, 1965. 

1107 



D i s t r i b u t i o n  of  A n i m a l s  by  G r o u p s  and C h a r a c t e r  b y  T r e a t m e n t *  
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Mito t i c  a c t i v i t y  of  c e l l s  of  E h r l i c h ' s  
a d e n o c a r c i n o m a  in m i c e  a f t e r  r e -  
p e a t e d  i n j e c t i o n  of a n t i t u m o r  s e r a .  
l s t - 1 4 t h )  g r o u p s  of  a n i m a l s  ( s ee  t ab l e ) .  
A b s c i s s a )  days  a f t e r  i n o c u l a t i o n  of  
t u m o r ;  o rd ina te )  m i t o t i c  coe f f i c i en t  
in  %). 

of n o r m a l  r a b b i t  s e r u m ) ,  g roup  6 (5th day  a f t e r  i n j e c t i o n  of  a n t i -  
t u m o r  se rum} and  g roup  7 (wi thout  i n j e c t i o n  of  s e r u m } ,  the  MC 
was  much  h i g h e r  ( d i f f e r e n c e s  s t a t i s t i c a l l y  s i g n i f i c a n t ;  P < 0.001).  
The  s i g n i f i c a n c e  of  the  d i f f e r e n c e  b e t w e e n  the MC f o r  a n i m a l s  of 
g roups  1 and 6 i n d i c a t e s  t ha t  the  i n h i b i t o r y  e f f ec t  of  the  a n t i -  
t u m o r  s e r u m  s toppe d  on the  5th d a y  a f t e r  the  l a s t  i n j e c t i o n .  

On the  20th day  of  t u m o r  d e v e l o p m e n t  the  MC w a s  s m a l l e s t  
in  the  m i c e  of g roup  8 - a f t e r  the  4th i n j e c t i o n  of a n t i t u m o r  s e r u m .  
It  i s  c l e a r  f r o m  the  f i g u r e  t ha t  the  MC was  much  h i g h e r  in  the  
m i c e  of  g r o u p s  9, 10, 11, and 14. 

The  d i f f e r e n c e  b e t w e e n  the  MC of  the  a n i m a l s  of g r o u p s  8 
and 9 was  s i g n i f i c a n t  (P = 0.002),  a s  i t  a l s o  was  b e t w e e n  the m i c e  
of g r o u p s  8 and 14 (P  < 0.001).  The  d i f f e r e n c e  b e t w e e n  the  MC 
fo r  the  a n i m a l s  of g r o u p s  11 and 4 was  s i g n i f i c a n t  (P  < 0.001), 
i n d i c a t i n g  an i n c r e a s e  An Mc up to  i t s  l e v e l  in  the  c o n t r o l  on the  
5th day  a f t e r  i n j e c t i o n  of  a n t i t u m o r  s e r u m .  The  MC fo r  the  m i c e  
of g roup  12 c a l c u l a t e d  24 h a f t e r  the  6th i n j e c t i o n  of  a n t i t u m o r  
s e r u m  was  s l i g h t l y  l e s s  (10.062%) than  in  the  a n i m a l s  of  g r o u p  13 
(12.03%) a f t e r  the  6th i n j e c t i o n  of n o r m a l  r a b b i t  s e r u m ,  a l though 
the  d i f f e r e n c e  b e t w e e n  t h e s e  v a l u e s  was  not s i g n i f i c a n t ,  j u s t  a s  

b e t w e e n  the  MC of m i c e  of  g r o u p s  13 and 14. H o w e v e r ,  t he  d i f f e r e n c e  b e t w e e n  t h e s e  v a l u e s  in the  a n i m a l s  
o f  g r o u p s  12 and 14 was  s i g n i f i c a n t  (P  -- 0.006).  

The  r e s u l t s  of  counts  of m i t o s e s  in the  t u m o r s  of  the  e x p e r i m e n t a l  a n i m a l s  thus  showed  tha t  24 h 
a f t e r  2, 3, 4, and 6 i n j e c t i o n s  of a n t i t u m o r  s e r u m  the  m i t o t i c  a c t i v i t y  of  the  t u m o r  c e l l s  was  much l o w e r  
than  in  the  c o n t r o l  ( i n j ec t i on  of  n o r m a l  r a b b i t  s e r u m  b y  the s a m e  s c h e m e s  o r  no i n j e c t i o n  of s e r u m ) .  The  
d i f f e r e n c e s  w e r e  s t a t i s t i c a l l y  s i g n i f i c a n t .  
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Mitotic ac t iv i ty  was a lso  low in the t umors  of the mice a f t e r  the 6th in ject ion of an t i tumor  s e r u m  
(on the 20th day a f t e r  inocula t ion of the tumor) ,  but the inh ib i tory  act ion of the s e r u m  was l e s s  obvious in 
th is  case .  

Mitotic ac t iv i ty  in the t umors  of the mice  on the 5th and 9th days  a f te r  in jec t ion  of an t i tumor  s e r u m  
was p r a c t i c a l l y  equal to the cont ro l  value.  

Ana lys i s  of the r e s u l t s  of these  expe r imen t s  thus shows that r e p e a t e d  in ject ions  of an t i tumor  s e r u m  
into line A mice with a developing subcutaneous Ehrlich~s adenoea rc inoma  caused  d e p r e s s i o n  of mi to t ic  
ac t iv i ty  of the t umor  ce l l s  throughout the pe r iod  of in jec t ion  of the s e r a ,  Inject ion of no rma l  r abb i t  s e r u m  
by the same  scheme into the expe r imen ta l  an ima l s  has  no such effect  on d iv i s ion  of the tumor  c e l l s .  

The i n t e rva l s  between in jec t ions  of s e r a  must  not exceed  3-4 days ,  for  a cco rd ing  to the r e s u l t s  of 
this  inves t iga t ion  and to data  publ ished p rev ious ly  by the author  [5] on the 5th day a f t e r  the l as t  in jec t ion  
of s e r u m  no inh ib i tory  effect  of the an t i tumor  s e r u m  on mitot ic  ac t iv i ty  of t umor  ce l l s  of Ehr l i chfs  adeno-  
c a r c i n o m a  is  o b s e r v e d  in mice .  
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