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It has been established that human and an imal  mal ignant  tumors [1, 4, 6, 9, 10, 13], the tissues adjacent  to 

them [6, 13], and metastases of tumors [9, I0]  are character ized by high hyaluronidase act ivi ty.  In the opinion of 

researchers this causes the f i l t rat ing character  of the growth of mal ignant  neoplasms. 

According to the data  of many investigators, sera containing the antibody against the spreading factor, in pa r t i c -  
ular the serum against  Brown-Pearce carc inoma which has an antihyaluronidase effect,  reduces metastasis of this 
tumor [3, 7, 8]. An even more evident  degree of the suppression of metastasis of Brown-Pearce carc inoma,  which is 
expressed as fewer affected organs and metastases in them and as a prolongation of the l ife of the exper imenta l  an i -  
mals,  was noted with the use of sera from goats and horses immunized  with rhonidase* [7, 8]. 

I t  has been demonstrated in individual  works carried out on mice  that the administrat ion of antihyaturonidase 
serum to exper imenta l  animals  after removing their spontaneous mammary -g l and  tumors reduced the percent  of r e -  
curring tumors [14]. The addit ion (in vitro) and "ant i factor"  (anti tumor) serum to tumor cei ls  before inoculat ing 
mice  inhibits the growth of Ehrlich adenocarc inoma by lowering its hyaluronidase ac t iv i ty  [2, 4]. 

Taking into account  these data and the results of works that demonstrated that ant i tumor serum causes a sup- 
pression of the rate  of tumor ce l l  division in Ehrlieh adenocarc inoma [5, 11, 12], we invest igated the mi to t ic  a c -  
t iv i ty  of this tumor upon inject ion of antirhonidase serum into exper imenta l  animals .  

This study also ci tes data on the effect  of this serum on the intensity of division of normal tissues (in corneal  
ep i the l ium and the crypts of the smal l  intestine).  

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

In the exper imenta l  setup we used antirhonidase serum of horses and the ?,-globulin fraction of this serum, 
which were obtained by I. N. Maiskii  and N. A. Koz!ova. As a control  we used normaI horse serum. 

The exper iment  was conducted on 40 white ma le  mice  which were simuItaneously inoculated under the skin 
of the spine with Ehrlich adenocarc inoma.  On the 7th day after inoculat ion,  when the tumors were easi ly palpable ,  
the mice  were divided into 4 groups of 10 mice  each, and the administrat ion of the appropriate  sera began. The mice  
of the 1st group received antirhonidase serum; of the 2nd group, the ;e-globulin fraction of this serum; those of the 
3rd group, normal  horse serum; and the mice  of the 4th group did not rece ive  serum. The serum was adminis tered 
three t imes (on the 7, 8, and 10th day af ter  tumor transplant) in a dose of 0.5 ml under the skin of the spine at  some 
distance from the tumor. 

A day after the last in jec t ion  of the serum (i .e. ,  on the l l t h  day of deve lopment  of Ehrlich adenocarcinoma) ,  
the mice  of a l l  four groups were k i l led  simultaneously in the morning. 

" A protein preparat ion from bull tests having hyaluronidase act ivi ty .  Produced by the A. I. Mikoyan Meat  Combine,  
Moscow. 
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Mitot ic  Coeff ic ient  (in %) in Ehrlich Adenocarcinoma 
for Various Groups of Mice  

No, of mouse 

1 
2 
3 
4 
5 
6 
7 
8 
9 

I0 

A verage 

Ist 

0,52 
4,68 
5,24 
6,82 
7,81 
8,66 
8,97 
9,52 
9,93 

11,52 

Group of mice  

2nd! 3rd 

1,7~ 8,56 
3,82 9,32 
3,9~ 9,51 
4,6~ I0,78 
4,6~ 13,58 
6,14 14,09 
6,19 14,24 
9,2~ 15,18 
9,42 23,05 
9,47 (Preparation 

was ruined dur- 
ing glucolyt ic  
t rea tment)  

7,37 5,93 13,14 

4~th 

5,45 
8,69 

13,25 
13,87 
13,92 
15,37 
18,40 
18,50 
18,78 
19,19 

14,54 

Note. The  probabil i ty  of a random difference of the 
means (P) was: 1st and 3rd groups, 0.005; 1st and 4th 
groups, 0.001; 2nd and 3rd groups, 0.000; 2nd and 4th 
groups, 0.00. The difference between the 1st and 2nd 
groups and between the 3rd and 4th groups was unre-  
l iab le .  

We took the tumor, a portion of the smal l  intestine,  and the cornea to invest igate the number of mitoses. The 
tumor and the intestine were fixed in Carnoy's  fluid and the cornea in a 5% solution of ace t ic  acid  in 70 ~ alcohol.  
Caracc i ' s  hematoxyl in  was used for staining in a l l  cases. 

In addi t ion to the total  number of mitoses, we ca lcula ted  the number of a l l  division phases and on this basis 
ca lcu la ted  the ratio of the early division phases to the late phases (coeff ic ient  K), The rate of ce l l  division in the 
invest igated objects  was judged by the value  of the mi togenic  coeff ic ient  ca lcu la ted  in parts per thousand. The 
signif icance of the obtained results were checked by the Fisher-Student method. 

E X P E R I M E N T A L  RESULTS 

The analysis of the mitotic activity in mouse tumors showed that the average percent of the various division 
phases in all investigated groups somewhat varied (prophase ~ 3-6, metaphase ~ 64-75, anaphase ~ 2-4, telophase 

19-28). The ratio of the early and late phases of division in all four groups fluctuated within narrow limits (2.5- 
3.9), which permitted us to consider that the rate of cell division was approximately the same in the contraol and 
experimental mice. Therefore, the rate of cell division, as in the previous works, was judged by the value of the 
mi to t ic  coeff ic ient .  

The data shown in the table  indica te  that the average values of the mi to t ic  coef f ic ient  in the tumors of the 
mice  in the 1st and 2rid groups, i .e . ,  with the in jec t ion  of antirhondiase serum and its y -g lobu l in  fraction, were 
the lowest (%37 and 5.93% respect ively) .  

The mean values of the mi to t ic  coeff ic ient  in the tumors of the mice  in the 3rd group, which received normal 
serum, and the mice  in the 4th group, which received nothing, were appreciably  higher (about double) than those of 
the mice  in the 1st and 2nd groups (13.14 and 14.54% respectively) .  

These data indicate  a s ta t is t ical ly  signif icant  suppression of the intensity of t umor -ce l l  division a day after 
the last in ject ion of antirhonidase serum or its T -globul in  fraction, which is not noted upon inject ion of normal 
nonimmune serum. 
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Upon counting the mitoses in the corneal epithelium of the experimental mice of all four groups, it was cal- 
culated that the average percent of the various phases of division did not have significant differences (prophase 

16-19, metaphase ~ 37.5-49, anaphase ~ 2-3, telophase ~ 29-43) just as for the coefficient K (~ 1,3-2.3). 
The mean values of the mitotic coefficient varied negligibly, the difference between them was insignificant (1st 
11.29~ 2nd group, 11.45%; 3rd group, 10.13%; 4th group, 9.29~ Consequently, the mitotic activity of the cor- 
neal epithelium of the experimental mice did not change upon injection of the studied sera. 

The average percent of the various division phases in the intestinal crypts was approximately the same (pro- 
phase ~ 8.4-4.6, metaphase ~ 44-50, anaphase ~ 2.5-4.5, telophase ~ 42-48) just as the coefficient K (~ 1.0). 
The mean values of the mitotic coefficient had certain variations in the different groups (lst group, 46.07%; 2nd 
group, 44.27%; 3rd group 38.61%; 4th group, 44.18%). However, the difference between them was insignificant, 
which indicates approximately the same level of the intensity of cell division in the intestinal crypts of the experi- 
mental and control mice. 

Thus, the threefold injection of antirhonidase serum or its y-globulin fraction into mice with developing 
Ehrlich adenocarcinoma had a suppressing effect on mitotic activity of the ceils of this tumor and did not affect 
the mitotic activity of corneal epithelium or the intestinal crypts of the same mice. This is possibly explained by 
the more specific action of antirhonidase antibodies with respect of Ehrlich adenocarcinoma. Apparently the anti- 
bodies by acting on metabolic processes of tumor cells affect also their mitotic activity. 

SUMMARY 

The object of the work was to study the effect produced by antirhonidase horse serum and of its gamma-glo-  
bulin fraction on the mitotic activity of subcutaneous Erlich's adenocarcinoma and of normal tissues (corneal) epi- 
thelium and small intestine crypts). Normal horse serum was used as control in mice. 

As compared to the normal horse serum, antirhonidase serum, as well as its globulin fraction, had a depressive 
effect on the intensity of tumor celt division without affecting however, the mitotic activity of the normal tissues 
under study, 
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