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Antironidase serum and its y -globulin fraction, which inhibited mitotic activity of an E rlich's 

tumor in mice, had no such action on cell proliferation in normal tissues (epithelium of the cornea and 

intestinal crypts) of the same experimental animals. 

I n t e r e s t  in the  s tudy  of p r o p e r t i e s  of the  e n z y m e  h y a l u r o n i d a s e  and i ts  r o l e  in the  p a t h o g e n e s i s  of 
m a l i g n a n t  n e o p l a s m s  has  i n c r e a s e d  c o n s i d e r a b l y  d u r i n g  r e c e n t  y e a r s  [1-7, 10-13] .  

I n v e s t i g a t i o n  of the  changes  in m i t o t i c  a c t i v i t y  of t u m o r  c e l l s  p r o d u c e d  by  a s e r u m  ob ta ined  f r o m  
h o r s e s  i m m u n i z e d  wi th  r o n i d a s e *  showed  tha t  a n t i r o n i d a s e  s e r u m  and i t s  y - g l o b u l i n  f r a c t i o n  s i g n i f i c a n t l y  
r e d u c e d  the  n u m b e r  of c e l l  d i v i s i o n s  in a s u b c u t a n e o u s  E h r l i c h ' s  t u m o r  in m i c e  [8, 9]. It was  a l s o  found 
tha t  m i t o t i c  a c t i v i t y  in n o r m a l  t i s s u e s  ( ep i the l ium of the  c o r n e a  and c r y p t s  of the  s m a l l  i n t e s t i ne )  of t h e s e  
s a m e  e x p e r i m e n t a l  a n i m a l s  w a s  unchanged  24 h a f t e r  i n j ec t i on  of t h e s e  p r e p a r a t i o n s  [8]. 

Ce l l  d i v i s i o n  was  i n v e s t i g a t e d  in the  e p i t h e l i u m  of the  c o r n e a  and c r y p t s  of the  s m a l l  i n t e s t i n e  in 
m i c e  wi th  a d e v e l o p i n g  E h r l i c h ' s  t u m o r  d u r i n g  the t h r e e  d a y s  a f t e r  i n j e c t i o n  of a n t i r o n i d a s e s  s e r u m  and 
i t s  y - g l o b u l i n  f r a c t i o n ,  i . e . ,  d u r i n g  the  s a m e  p e r i o d  of i n v e s t i g a t i o n  as  w a s  u s e d  p r e v i o u s l y  when s tudy ing  
m i t o t i c  a c t i v i t y  of the  t u m o r  u n d e r  ana logous  e x p e r i m e n t a l  cond i t i ons  [9]. 

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

E x p e r i m e n t s  w e r e  c a r r i e d  out on 120 m a l e  m i c e  which ,  7 d a y s  a f t e r  s u b c u t a n e o u s  i m p l a n t a t i o n  of an 
E h r l i c h ' s  t u m o r  in the  d o r s a l  r e g i o n ,  w e r e  d i v i d e d  into fou r  g r o u p s ,  wi th  30 a n i m a l s  in each  g roup .  T h e  
m i c e  of g roup  1 r e c e i v e d  t h r e e  s u b c u t a n e o u s  i n j e c t i o n s  (on the 7th, 8th, and 10th d a y s  a f t e r  i n o c u l a t i o n  of 
the  t u m o r )  e a c h  of 0.5 m l  of s e r u m  f r o m  a h o r s e  i m m u n i z e d  wi th  r o n i d a s e .  The  s e r u m  u s e d  w a s  t e s t e d  
f o r  i t s  a b i l i t y  to p r e v e n t  the  f o r m a t i o n  of a m u c i n  c l o t , i n h i b i t e d  the  a c t i v i t y  of h y a l u r o n i d a s e  o b t a i n e d  f r o m  
r o n i d a s e  in a d i lu t ion  of 1 : 8192, and h y a l u r o n i d a s e  f r o m  the r a b b i t  and m o u s e  t e s t i s  in a d i lu t ion  of 1 : 64, 
but  d id  not  r e a c t  wi th  r a t  t e s t i c u l a r  h y a l u r o n i d a s e  in a d i lu t ion  of 1 : 16. 

T h e  m i c e  of  g roup  2 w e r e  i n j e c t e d  u n d e r  the  s a m e  cond i t i ons  wi th  y - g l o b u l i n  e x t r a c t e d  f r o m  the  
m i x e d  s e r u m  of two h o r s e s  i m m u n i z e d  wi th  r o n i d a s e .  Th i s  p r e p a r a t i o n ,  t e s t e d  in v i t r o ,  n e u t r a l i z e d  r o n i d -  
a s e  a c t i v i t y  in a d i lu t ion  of 1 : 2048, r a b b i t  t e s t i c u l a r  h y a l u r o n i d a s e  a c t i v i t y  in a d i lu t ion  of 1 : 128, m o u s e  
t e s t i c u l a r  h y a l u r o n i d a s e  a c t i v i t y  in a d i lu t ion  of 1 : 64, but  had no e f fec t  on t h e  a c t i v i t y  of r a t  t e s t i c u l a r  
h y a l u r o n i d a s e  in a d i lu t ion  of 1 : 16- 

T h e  a n i m a l s  of g roup  3 r e c e i v e d  i n j e c t i o n s  of n o r m a l  h o r s e  s e r u m  u n d e r  the  s a m e  c o n d i t i o n s .  In a 
d i lu t ion  of 1 : 16 th i s  s e r u m  did  not inh ib i t  the  a c t i v i t y  of any  of the  e n z y m e  p r e p a r a t i o n s  m e n t i o n e d  above~ 

T h e  a n i m a l s  of g r o u p  4 (cont ro l )  r e c e i v e d  no i n j e c t i o n s .  

E a c h  of the  fou r  g r o u p s  was  f u r t h e r  su bd iv ide d  into t h r e e  s u b g r o u p s  (10 m i c e  in each  subgroup)  d e -  
pending  on the t i m e  of s a c r i f i c e  a f t e r  the  l a s t  i n j ec t i on ,  so  tha t  g r o u p  1 c o n s i s t e d  of s u b g r o u p s  1, 5, and 9, 

* A p r o t e i n  p r e p a r a t i o n  f r o m  the  bov ine  t e s t i s  p o s s e s s i n g  h y a l u r o n i d a s e  a c t i v i t y  and m a n u f a c t u r e d  by  the  
Moscow Mikoyan  M e a t  C o m b i n e .  

L a b o r a t o r y  of I m m u n o l o g y  of Growth  and D e v e l o p m e n t  of T i s s u e s ,  I n s t i t u t e  of E x p e r i m e n t a l  B io logy ,  
A c a d e m y  of M e d i c a l  S c i e n c e s  of the  USSR, Moscow.  ( P r e s e n t e d  by  A c a d e m i c i a n  of the  A c a d e m y  of M e d i c a l  
S c i e n c e s  of the  USSR N. N. Z u k o v - V e r e z h n i k o v . )  T r a n s l a t e d  f r o m  B y u l l e t e n '  E k s p e r i m e n t a l ' n o i  B i o l o g i i  
i M e d i t s i n y ,  Vol .  68, No. 9, pp. 92-95,  S e p t e m b e r ,  1969. O r i g i n a l  a r t i c l e  s u b m i t t e d  F e b r u a r y  14, 1969. 
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Fig. 1. Mitotic activity in corneal  epi- 
theIium (a) and in intestinal crypts  (b) 
of mice inoculated with Ehr l ich ' s  tumor 
after  injection of antironidase se rum 
and its "/-globulin fraction. I) Anti-  
ronidase serum; II) , /-globulin fract ion 
of antironidase serum; III) normal  horse  
serum;  IV) eontrol.  Arabic numbers  de- 
note subgroups of animals.  

group 2 of subgroups 2, 6, and 10, group 3 of subgroup 3, 
7, and 11, and group 4 of subgroups 4, 8, and 12. 

At each t ime of investigation the animals of the four 
corresponding groups were sacr i f iced simultaneously during 
the morning.  The piece of small  intestine taken for in- 
vestigation was fixed in Carnoy ' s  fluid, while the cornea  
was fixed in 5% acetic acid solution in 70% alcohol. In both 
cases  the mater ia l  was stained with Carazz i ' s  hematoxylin. 

During counting of the total number  of mitoses  in the 
sections the number and relat ive percentages of all phases 
of division were  determined and the ratio between the ear ly  
and late phases of division (the coefficient K) was calculated. 
The mitotic index (MI) was calculated in promil le  for  each 
test  object. Statistical analysis was car r ied  out by the 
F i she r  -- Student method. 

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

The mean percentage of the various phases of division 
and the coefficient K tn  the corneal  epithelium of all the ex- 
perimental  animals were  as follows: P (prophase)~12-18%, 
M (metaphase)~37-54%, A (anaphase)~.2-6%, T (telophase) 
26-24%, K~1.3-2 .5 .  

The mitotic activity in the corneal  epithelium of the 
control  mice  {Fig. 1) gradually fell during development of 
the tumor  (MI in subgroup 4 was 9.3%, in subgroup 8 it was 
7.15%, and in subgroup 12 it was 5.71%), the decrease  in 
intensity of p ro l i f e ra t ionby  the 13th day of tumor develop- 
ment being significant in subgroups 4 and 12 (P =0.002). 

Similar changes were observed with respect  to the 
mitotic activity of the corneal  epithelium of the mice  receiving normal  horse  serum (MI for subgroup 3 was 
10.08%, subgroup 7 was 7.58%, and subgroup 11 was 6.08%; difference between subgroups 3 and 11 s ta t is t ic-  
ally significant, P=0.015) .  A tendency for MI to diminish was also observed in the corneas  of mice r e -  
ceiving the y-globul in  fraction, although this decrease  was not significant (MI in subgroup 2 was 11.49%, 
in subgroup 6 was 9.55%, and in subgroup 10 was 9.06%). The differences between the mean values of MI 
in the corneas  of mice  of the groups listed above and the control  group were  not s tat is t ical ly significant 
at any t ime of the investigation. Conseqeuntly, mitotic activity in the corneal  epithelium was vir tual ly iden- 
t ical  in the control  animals and in those receiving injections of normal  horse  serum and the y-globul in  
fraction.  

The mitotic activity on the 1st and 3rd days after  injection of antironidase serum was not significantly 
different f rom that observed in the corneal  epithelium of the experimental  animals of the other subgroups 
(MI for subgroup 1 was 10.96% and subgroup 9 was 7.31%). On the 2nd day antironidase serum caused a 
t empora ry  increase  in mitotic activity (MI in the subgroup 5 was 13.79%), significantly different f rom the 
level of cell division in the corneas  of mice receiving injectinns of y-globul in  (for subgroups 5 and 6, 
P=0.024) or  normal  horse  se rum (for subgroups 5 and 7, P=0)  and in the controls  (for subgroups 5 and 
8, P:O). 

On the whole, after injection of antironidase serum,  just as in the other groups, a significant decrease  
in the intensity of prol iferat ion was observed in the cornea during development of the tumor (in subgroups 
1 and 9, P=0.006),  in agreement  with findings repor ted  by Utkin [11], who observed a decrease  in mitotic 
activity in the corneas  of mice  inoculated with Ehr l ich ' s  tumor.  

The mean percentage of the various phases of division in the crypts  of the smal l  intestine varied 
within narrow limits at all periods of investigation (P~2-5%, N~44-53%, A~2-7%, T ~36-48%), and this 
was also t rue  of the rat io between ear ly  and late phases of division (K~-l-l .5).  During the three days of 
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observa t ion  (Fig. 1) MI fel l  both in the contro l  group (for subgroups 4 and 12, P =0.004) and a f te r  injection 
of ~-globul in  (for subgroups 2 and 10, P =0.02). A tendency for  MI to diminish was also found a f te r  in jec-  
t ion of no rma l  and ant i ronidase  se ra ,  although this was l ess  c l ea r ly  defined (difference between MI on the 
1st and 3rd days not s ta t i s t i ca l ly  significant).  

On the 2nd day, in mice  rece iv ing  an t i ronidase  s e rum,  a sl ight i nc rea se  in mi to t ic  act iv i ty  was ob- 
served ,  whereas  in the other  groups at the s ame  per iod of invest igat ion MI was much lower (for sub-  
groups 5 and 6, P=0.034;  for  subgroups 5 and 7, P=0.001;  for  subgroups 5 and 8, P=0.01) .  In the in- 
tes t ina l  c ryp ts  the s ame  tendency for  the intensi ty of pro l i fe ra t ion  to diminish as the tumor  developed was 
obse rved  as in the cornea l  epi thel ium. 

The r e su l t s  thus show that ant i ronidase  s e r u m  and its ~/-globulin f ract ion,  when injected into mice  
with a developing Ehr l i ch ' s  tumor ,  in con t ras t  to the i r  action on the mitot ic  act ivi ty  of mal ignant  cel ls  [9], 
have no inhibi tory effect on cel l  p ro l i fe ra t ion  of n o r m a l  t i s sues  (epithelium of the cornea  and intest inal  
c rypts ) .  
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