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Several  workers [1, 3, 6, 7, 8, 11, 12] have shown that an t i t umor  sera lengthen the la tent  period of de -  
ve lopment  of  cancer ,  and retard the growth and progress of tumors and formation of metastases.  

It has also been shown [2, 9, 10] that anti tumor serum, when in jec ted  into exper imenta l  animals with 
developing tumors (Ehrlich's adenocarc inoma)  has a depressing act ion of the mi to t i c  ac t iv i ty  of tumor ceils in 
comparison with sera of different specif ici ty .  

As a rule,  however,  the ant i tumor sera used exper imenta l ly  contained,  besides antibodies against the 
tumor, ant ibodies against normal  tissues. 

The  a im of the present work was to compare the act ion of  an adsorbed anti tumor serum, containing 
main ly  antibodies against the tumor,  with that of  ordinary unadsorbed anti tumor serum on the intensi ty of  
division of  the tumor cel ls  in a subcutaneous Ehrlich's adenocare inoma.  

As a control we used the serum of  a normal ,  nonimmune rabbit and sera against the l iver  and spleen of  a 
hea l thy  mouse. The  la t ter  appeared desirable in view of the ant igenic  closeness of the spleen and the tumor 
[4]. The  mi to t i c  ac t iv i ty  was studied, besides in the tumor,  in the corneal  ep i the l ium of  the same exper imen-  

ta l  animals  in order to ascertain the effect  of sera of  different speci f ic i ty  on it, 

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

The sere used in the experiments  were obtained by immuniza t ion  of rabbits of  the chinchi l la  var ie ty  with 
saline extracts of  the  asci t ic  cel ls  of  an Ehrlich's adenocarc inoma and of the l iver  and spleen of  a hea l thy  mouse. 

The  rabbits were immunized  by means of  6 intravenous inject ions at intervals of 3 days. 

The sera obtained were tested by means of the  complement  fixation react ion at a tempera ture  of 37" for 
the height of the t i ter  of the antibodies contained in them and for their  specif ic i ty .  The exper iments  comprised 
series I and II. 

The following sera were used in the experiments  in series I :  

1). Adsorbed ant i tumor serum which reac ted  with tumor antigen in a di lut ion of  1:160 + + +, sp!een 
1=40 + +  a n d t i v e r  1:40 4-. 

2). Unadsorbed ant i tumor serum with a t i ter  of  ant i tumor antibodies of  1:400 + + +,  antispleen 
1:200 + + and ant i l iver  1:100 4-. 
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3). Al~tispleen serum with a t i ter  of antispleen antibodies of 1:200 + + +. It reacted with tumor 
antigen in a dilution of  1:100 + + but did not react with l iver  antigen in dilutions of  1:100 or higher. 

4). Serum of  a normal ,  nonimmune rabbit ,  containing no antibodies against the antigens tested, 

T A B L E  1 

Mitot ic  Coeff icient  (MC) in Mouse Tumors in Series I Experiments after Three Injections 

of  8era (per 1000) 

Mouse No, 
Sera Control a 

a o bed an " mot unadsorbed bs r t lm I'a t i "  lant ispleen I normal  �9 n tumor 
rabbi t ' s  injected)  

1st group [ 2nd group ] 3 - ~ - ~  ~ 4th group 5th group 

0.70 
4,48 
7.36 
7,71 
7,77 
8, 22 
836  

4,08 7.97 
4.17 8.82 
4,65 10,55 
4.99 10.93 
5.36 11,14 
5.66 11.51 
7.04 12.23 

8 Necrosis of tumor 7.43 14,56 

Mean MC 6,37 5,42 10,96 

6.60 8.75 
7.38 10,90 
9 06 11.41 
9.47 11.50 

10,40 11.50 
11,60 12.13 
13,87 18,14 
18.03 

10,78 12,04 

Probabil i ty of chance  variat ion of mean values of: 

I and 3 groupsP=0,003  2and3  groups P = ~  
1 and 4 groups P:=0,027 2 a n d 4  groups P=0,002 
i and 5 groups P=:0,003 2 and 5 groups t )~-~  

It must be pointed out that the height of the t i ter  of anti tumor antibodies in the adsorbed anti tumor 
serum and of antisplcen antibodies in the antispleen serum were on roughly the same level .  

The following sera were used in the experiments in series II. 

1). The adsorbed anti tumor serum had ident ica l  immunolog ica l  characterist ics with the analogous serum 

used in series I. 

T A B L E  2 

Mitot ic  Coeff icient  (MC) in the Corneas of  the Mice  in Series I Experiments after Three  

Injections of Sere (per 1000) 

Mouse No, 
~tbslorbed Se~a unadsorbed antispleen 
ant i tumor + i :400 + + +[ . . . . . . . .  1 : i 6 0  + + anti tumor I1. on5 . . . .  

normal  
rabbi t ' s  

Control (,noticing 
injected)  

4th group 5 ~  group 

Mean MC 

2,64 
2.64 
3,97 
4,21 
4.67 
4,74 
4.90 
5.41 

4.14 

2.02 
2.92 
3.45 
3.90 
4,19 
4.19 
4.62 
5,70 

4 . t2  

2.47 
2.63 
2.92 
3.02 
3.43 
4.23 
4.56 
5.09 

3.54 

1.38 
2.34 
3.86 
3.87 
3,87 
4,27 
4.56 
6.01 

3.77 

3.75 
3.80 
3.94 
4,08 
4.13 
6.92 

Preparation spoiled 

4.44 
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2). The  unadsorbed anti tumor serum reacted with tumor antigen in dilution of 1:800 + + +, with spleen 
1:400 + + + and l iver  1:100 +. 

3). The anttspleen serum had a t i ter  of  ant ispleen antibodies of  1:800 + + +, ant t tumor antibodies 
1:200 + + and ant i l iver  1:100 :~. 

4). The aut i l iver  serum reacted with homologous antigen in a di lut ion of  1:800 + +0 with spleen antigen 

In a di lut ion of  1:200 + +, and did not react  at a l l  with tumor antigen in dilutions of 1 : I 0 0  and higher. 

5). The  serum of the normal normal  nonimmune rabbit  contained no antibodies against the antigens tested. 

Thus in the experiments  of series II ,  the height of  the t i ter  of anti tumor antibodies in the unadsorbed 

ant i tumor serum, of ant ispleen antibodies in the antispleen serum and of ant i l iver  antibodies in the an t i -  
l iver  serum were roughly the same. 

The  sera were adsorbed by the method introduced in Prof. P. N. Kosyakov's laboratory [5], with a mixture  
of  formal in ized l iver  and spleen tissue, but we took whole serum and not serum di luted 1:10 for the adsorption. 

In the two serles of experiments  we used al together  100 male  white  mice  with an ghrl ich 's  adenocarclnoma 
implan ted  under the skin of  the dorsal regiom Of these mice ,  39 were In series I of  the exper iments  and were 
divided into 5 groups. One group (7 mice ) ,  which received no inject ions,  ac ted  as controls, and the remaining 
4 groups (with 8 mice  in each) were in jec ted  with one of the above-ment ionedsera .  In series II of the exper i -  
ments 61 mice  were used, and these were divided into 6 s imilar  groups. 

The  sera were in jec ted  three t imes,  on a l ternate  days starting on the 8th day after Implantat ion of  the 
tumor mate r i a l ,  subcutaneously in doses of  0.5 ml  at some distance from the tumor. 

Al l  the exper imenta l  animals  were k i l led  at the same t ime ,  f .e . ,  in the morning 20 hours after the last 
in jec t ion  of serum. 

The  tumor was fixed in Camoy 's  fluid. The  corneas were f ixed in a 5% solution of  ace t i c  acid  in 70 ~ 
a l c o h o l  Sections,  8 t~ in thickness, were cut from the tumor,  and to ta l  preparations of  the cornea were made.  
In both cases staining was by Carazz i ' s  hematoxyl in .  

After counting the mit0ses4 we ca lcu la t ed  the mi to t i c  coeff ic ient  (MC) for each test object ,  which ex-  
pressed the ratio between the dividing cel ls  and the to ta l  number of  cel ls  examined  (per 1000). 

We also ca lcu la ted  the coeff ic ient  K (the ratio between the total  number of  early phases of division and 

the l a te  phases). 

The  exper imenta l  results were t rea ted  s ta t is t ical ly .  The  difference between the values compared was 
regarded as signif icant  i f  the value  of P was not greater than 0.01. 

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

The results of  the counting of mi to t i c  ac t iv i ty  in the mouse tumors of al l  the exper imenta l  groups of the 
series I experiments  showed that  the  mean  percentage of  the different phases of  division was approximate ly  the 
same for each group (P ~ 1-2~ M ~ 78-83~ A ~ 3-4%; T ~ 11-17%). The  ra t tobe tween  the to ta l  number 

of  ear ly phases of division and the l a te  phases was also on roughly the same level  (K ~ 4-5) ,  from which i t  could 
could be concluded that  the tempo of ce l l  division was approximate ly  equal in both the comrol  and the exper i -  
menta l  animals.  We therefore judged the intensity of ce l l  division main ly  by the value  of  the mi to t ic  coeffient.  

The  results given in Table  1 show that  the values of the mi to t i c  coeff ic ient  in the 1st and 2nd experi  ~. 

menta l  groups, in which an t i tumor  (adsorbed and unadsorbed) sera were in jec ted ,  were the least  and were 
roughly equal (6.37 and 5.42 respect ively) .  

tn the remaining  groups the value  of  the mi to t i c  coeff ic ient  was much higher (3rd group 10.96, 4th 
group 10.78, 5th group 12.04). The  values of  the mi to t i c  coeff ic ient  in the groups in which adsorbed and 
unadsorbed an t i - tumor  sera were in jec ted  were evidence of  the Ident ica l  act ion of  these sera on the intensity 
of  division of  the tumor ceils.  
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The results of the counting of mitotic activity in the corneal epithelium of  the experimental animals 
of  the series I experiments showed that the mean percentage of different phases of division in the various ex-  
perimental groups showed slight variations (P ~ 18-30, M ~ 34-48, A ~ 3-5 and T ~ 23-30). Nevertheless 
the ratio of the total mnnber of early phases of division to that of the late phases was roughly the same (K 
2-2.6). 

The vahles of  the mitotic coefficient are shown in Table 2, from which it can be seen that the mitotic 
coefficient in all 5 groups varied between narrow limits (4.14, 4.12~ 3.54~ 3.77 and4.44) .  Consequently, no 
essential change in the mitotic activity could be observed in the corneal epithelium under the influence of  sera 
of  different specificity. 

The results of  the series II experiments were in the main analogous with those obtained in series I. An 
exception was the group of  mice  which received an injection of antispleen~ serum, since the majority of  the 
mice  of  this group (8 of 11) dies after the injection of  this serum with signs of  cytotoxic shock. This was ev i -  
dently due to the excessively high titer of  antlspleen antibodies (1:800 + + +). 

Our findings thus showed that an adsorbed antitumor serum, containing antibodies mainly against the 
tumor, has the same depressing action on the intensity of  division of the tumor cells in a subcutaneous Ehrlich's 
adenocarcinoma as an tmadsorbed anti- tumor serum. The experimental results demonstrate that the inhibitory 
effect of the antitumor seruna on the mitotic activity of  the rumor can be ascribed to the presencein the serum 

of antitumor antibodies. 

The an t t tumor  serum (adsorbed or unadsorbed) had no depressing effect in our experiments on cell divi- 
sion in the corneal epithelium of mice  developing a subcutaneous adenocarcinoma. 

S U M M A R Y  

The  effect was compared of  adsorbed antitumor serum with mainly tumor antibodies affd of  the usual 
nonadsorbed antitumor serum on the intensity of  the tumor cel l  division in the subcutaneous Ehrlich's adeno- 

carcinoma. 

The results of  experiments staged on 100 male  white mice  demonstrated that the adsorbed and the non- 
adsorbed sera exercise an equal inhibitory effect on the mitotic activity of  the tumor. The rabbits' serum im-  
munized with liver and spleen tissue of healthy mice  as well as the blood serum of normal rabbit exerted no 
such effect on the tumor. The cited sera cffected no changes in the mitot ic  activity of  the corneal epithelium 

in experimental animals. 

Thus, the inhibitory effect of  the antitumor serum exerted on the mitot ic  activity of  the tumor, should 

be ascribed to the presence of antitumor antibodies in it. 
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