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Several authors [7-12] succeeded in obtaining an antigrowth effect by employing cancer antisera on tumor cells 
in vitro and in vivo. On the basis of the fact that ionizing radiation induces a change in the antigenic properties of 
tumor [3,4] as well as normal tissues [1,2,5], it seemed interesting to follow up experimentally the antitumor effect 
of antisera, obtained in relation to cancer tissues which had been subjected in vitro to the effect of x-rays. The me-  
thod of obtaining antisera to the irradiated cancer tissues and their serological characteristics were described in our 
Report I. In the present report are presented the results of the effect on the growth of Ehrlich's mouse adenocarcinoma 
of antisera obtained via immunization of rabbits irradiated with Ehrllch's ascitic cells. 

M E T H O D  
The objects of experimentati9n were male mice,  weighing 20-25 gin, inoculated with Ehrlich's adenocarcinoma. 

A total of 240 mice were used in the experiments; of these, 160 were divided into eight groups (20 mice in each) and 
used for experimental series with subcutaneous inoculation of tumor cells, and 80 mice (eight groups, ten in each) with 
intraperitoneal inoculation. 

TABLE 1. Effect of Sera against Irradiated Tumor Cells on the Development of a Subcutaneous 
Ehrlich Carcinoma in Irradiated Mice 

Group of 
mice 

First 
Second 
Third 
Fourth 
Fifth 
Sixth 
Seventh 

Eighth 

Serum injected 

Against irradiated tumor cells 
The same 
Against nonirradiated tumor ceils 
The same 
Nonimmunized rabbit serum 
The same 
Control I (nonirradiated mice,  serum was not 
injected) 
Control I I (irradiated mice,  serum not injected) 

~ o . ~ / "  

20 
20 
20 
20 
20 
20 

20 

No. of animals 

~ '~ ~ 

11 

1311 I 7 

12 8 
14 6 
14 6 

14 6 
5 

On the day following the inoculation of tumor material,  all mice with the exception of controls were subjected 
to x-ray irradiation with a 100 r dose. The irradiation was carried out in plexiglass boxes at 10 ma current strength, 
160 kv voltage, 3 mm A1 filter, 48 cm focal distance, 5 rain 15 see exposure, 19 r /min dose strength. Within 24 hr 
after irradiation, the injection of sera was started; in subcutaneous inocularion, the serum was injected subcutaneously 
in the area of the dorsum; in intraperitoneal inoculation - into the peritoneum. Antisera were used whi,6h had been 
obtained via immunization of rabbits with extracts from irradiated ascitic Ehrlich's cells, and with extracts from na- 
tive, nonirradiated tumor cells, and sera of healthy, nonimmunized rabbits. Each of these sera was ifijected 'into two 
groups of mice in a 0.3 and 0.2 ml dose, thrice, at two-day intervals. 
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In the series with subcutaneous inoculat ion of  Ehrlich adenocarc inoma cells to mice  of the first group, the serum 

against  i r radiated asci t ic  Ehrlich cel ls  was in jec ted  in a 0.3 ml doses mice of the second group were given the same 

serum in the amount of 0.2 ml; M i t e  of the third group were given the serum against tumor ceUs which had not been 

exposed to x - ray  i rradiat ion,  0.3 ml per inject ion;  the 4th group of mice  received 0.2 ml of the same antiserum~ the 

5th and 6th group - 0.2-0.3 ml of the nat ive  serum. The 7th and 8th group of mice  received no antiserum; these 
were controt animals:  mice  of the 7th group, as control of the inoculabi l i ty  of tumor cells in nonirradiated anima!s~ 
mice  of the 8th group, as control of the effect  of i r radiat ion on the percentage of tumor inocu lab i l i ty .  The exper imen-  
tal  series on the effect  of antisera in int raper i toneal  inoculat ion of tumor cells were staged iden t i ca l ly  with those d e -  
scribed above,  differing only in the number of m ice  (10 in each group). 

TABLE 2. 

form of Ehrlich Carc inoma in the Irradiated Mice 

Group of  

m ice  

First 
Second 
Third 
Fourth 
Fifth 
Sixth 
Seventh 

Eighth 

Effect of 8era Against I rradiated Tumor Cel ls  on the Development  of the Ascit ic  

Serum in jec ted  

Against i r radiated tumor cells 
The same 
Against nonirradiated tumor cells 
The same 
Nonimmunized rabbi t  serum 
The same 
Control I (nonirradiated mice ,  serum was not 

injected)  
Control I I. ( i r radia ted mice ,  serum not in jec ted  

I~ o E  ~o 
o 

0.9 10 
0.6 10 
0.9 10 
0.6 10 
0.9 10 
0.6 10 

10 
10 

, o= ~ .?~ ~- 

"o ~176 

2.1 

3.1 

2.6 

4.0 

2.9 

0.3 

4.7 
4.3 

R E S U L T S  

Results of  our experiments on the effect  of  sera against i r radiated minor ceils on the subcutaneous form of Ehr- 
l ich  adenocarc inoma following inoculat ion are shown in Table  1. 

As seen in Table  1, on the 8th day of inocula t ion,  in the group of animals  which had been in jec ted , the  serum 
against  i r radiated cel ls  of Ehrlich carc inoma in the amount  of 0.9 ml ,  in t6  mice ,  i . e . ,  in 80%of cases no tumors ap -  
peared,  and in four mice  (20 07# the rumors developed.  Of 20 mice  which received this antiserum in the amount of 0.6 
ml ,  tumors were absent in 11, i . e . ,  in 55% 

Less effect ive was in jec t ion  of the serum against  nonirradiated Ehrlich tumor cells .  In a group of mice  which 
received this serum thrice at 0.3 ml per in jec t ion  the tumor d i d n o t  develop in 8 m i c e ,  i . e . ,  in 40%of  the 20 exper -  
imen ta l  animals.  

Approximate ly  s imi lar  results were observed in the group of mice  which had received the same serum in the 
total  amount of  0.6 ml.  

Upon in jec t ion  of  the serum o fa  nonimmunized rabbi t ,  the tumors developed at the same rate  as in the control 
groups. 

In the control groups of animals  inocula ted  with Ehrlieh adenocarc inoma the presence of the tumor was observed 
in 70-75%0f  cases. 

The intensi ty of  the tumor growth was judged according to its size. The size was largest  in al l  control and e x -  
per imenta l  animals which had received immune  sera against nonirradiated tumor cel ls ,  or na t ive  (crude) rabbi t ' s  sera. 
Thus, whereas in control groups a tumor the s ize of  a pea and larger was observed in 12 mice  (60073 in animals ,  i n -  
jected with the serum against  mal ignant  cel ls ,  only in two mice  (10~ the tumors scarcely reached the size of a pea.  

Sere against  i r radia ted asci t ie  cel ls  had no effect  on the growth of Ehrlich tumor in animals which had not been 
subjected to the action of x-rays.  
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Upon intraperitoneal inoculation of tumor cells we evaluated the effect of the sera, according to the accumu- 
lation of ascitic fluid on the 8th day following inoculation. The results are shown in Table 2. 

It is seen in Table 2 that the smallest amount of ascites (2.1 ml) was found in the group of mice which had been 
injected with the serum against irradiated tumor cells thrice, at 0.3 ml each time, whereas in the control groups the 
amount of ascitic quid exceeded more than 2-fold the above quantity (4.7 ml). 

The difference between the two figures proved reliable upon statistical treatment (P = 0.01). 

In mice which had been injected with the serum against nonirradiated tumor ceils, or with normal series in the 

same doses, the atnount of ascitic fluid was larger. 

Thus, upon observation of the development course of the ascitic as weil as the subcutaneous form of the tumor 
in x-ray irradiated animals, it was noted that in the groups of experimental animals which had received the serum 
against irradiated malignant tumors, the experimental tumors developed slower and, in a large percentage of eases, 
they could not be diagnosed on the 8th day following inoculation. 

We staged another series of experiments, analogous to the one described above, differing only in that the ir- 
radiation of mice was performed prior to the inoculation of the tumor material. We employed 230 animals which 
were divided into analogous groups. The inoculation of tumor cells was carried out subcutaneously and intraperimne- 
ally. 

Analogous results were obtained in these series. Thus, in the group of mice with a subcutaneous Ehrlich carci- 
noma; which had been injected with the serum against irradiated tumor cells, a still longer latent period was noted (13 
days instead of 61/2 days in the control animals), also a slower growth of the emerged tumors and a considerable in- 
crease of the life span of the animals (57.1 days in the experiment and 41.1 days in control). In mice with an intra- 
peritoneal inoculation of tumor cells, upon injection of the serum against irradiated tumor tissues, the accumulation 
of ascitic fluid was also less noted than in the other groups. 

Thus, the results of the experiments attest to the fact that sera, obtained against an irradiated cancer antigen, 
possess a more pronounced property of inhibiting the growth of Ehrlich's carcinoma (subcutaneous and aseitic form) 
in the irradiated animals as compared to the specific immune or normal sera. 

It is difficult to interpret this phenomenon in precise terms. Apparently, the serum against irradiated malignant 
~ssues removes to a certain extent the harmful effect of x-rays on the protective reactions of the organism. 
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