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Various chemica l  compounds, when introduced parenteral ly  into the organism, may combine with its proteins, 
denature them, and convert them to foreign proteins [1]. It has also been found that when animals  are in jec ted  with 
simple chemica l  compounds, and they combine with the serum, changes occur in the immunolog ica l  specif ic i ty  of 
the proteins, analogous to those which arise when the corresponding chemica l  radicals  are introduced (by methods 

of organic synthesis ) [4] into the protein molecule .  

Antibodies formed in response to the introduction of toxic compounds may protect  the animaIs from the act ion 
of these compounds [1]. 

Since sarcolysine, introduced into the organism, combines with proteins [5], the possibil i ty of the formation 
of antibodies for neutra l izat ion of the preparat ion is not excluded.  In oncology, this question is acquiring prac t ica l  
s ignif icance,  since the appearance of antibodies neutral iz ing ant i tumoral  preparations may substantial ly reduce their 

chemotherapeut ic  effect .  

In this work we invest igated the formation of antibodies to sarcolysine and studied their influence on the an t i -  

tumoral ac t iv i ty  of the preparat ion.  

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

The investigations were conducted on rabbits and rats. In the first series of experiments  we studied the signi- 
f icance of the introduced dose of sarcolysine in antibody formation in rabbits.  For this purpose we tested two doses 
of the preparat ion:  the max imum tolerable d o s e - l . 5  m g / k g ,  and a third of i t - 0 . 5  mg/kg .  The preparat ion was 
adminis tered subcutaneously every other day, with a total  of e ight  inject ions.  On the tenth day after the last i n j ec -  
tion, the serum of the animals  was tested for the presence of antibodies to sarcolysine in the react ion of precipi ta t ion 
with sarcolysine-casein.  Reinjection of sarcolysine was conducted every 20 days. 

Normal rabbit  serum was used as the control in conducting the precipi ta t ion react ion.  

Sarcolys ine-casein  was produced by the gradual addit ion of a 0.018% sarcolysine solution with mixing to a 
1% casein solution at pH 8.0 (by analogy with the react ion of mustard gas with protein [7]), in equal  volumes.  One 

mole  of protein accounts for approximate ly  10 moles of sarcolysine.  The mixture was left  overnight at  room tem-  
perature.  Sarcolys ine-casein  was prec ip i ta ted  and thoroughly washed with alcohol ,  then with a lcohol  with ether, 
and f inal ly with ether.  A dry grayish powder was obtained.  An exact  determinat ion of the sarcolysine content in 

the casein is not compulsory for use of the preparat ion as a test ant igen.  

For the precipi ta t ion react ion,  the antiserum was diluted with an equal volume of physiologic solution (t :1), 

and the basic 1% solution was diluted 1 : 2 ,  1 : 4 ,  i :16, etc .  to obtain the test ant igen.  

In the second series of experiments,  we investigated the influence of antibodies for sarcolysine on the ant i -  

tumoral ac t iv i ty  of the preparat ion.  
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Influence of Dose of Sarcolysine on the Formation of Antisarcob sine 

Dilution of test antigen (sarcolysine- 

casein), giving a precipitation reac- 
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TABLE 2. Effect of Antisarcolysine Serum on the Antitumoral Activity of Sarcolysine 

Conditions of experiment 

Antisarcolysine serum + sarcolysine . . . . . . . . . . . . . . . . . . .  

Normal serum + sarcolysine . . . . . . . . . . . . . . . . . . . . . . . .  

Physiologic solution + sarcolysine (first control) . . . . . . . . . . .  

Physiologic solution (second control) . . . . . . . . . . . . . . . . . .  

d 
Z 

E 

< o 

4.20 

1.40 

0.36 

14.72 

0 

71.5 

90.5 

97.5 

.~ ~ '.~ 

28.5 16 

8.5 5.5 

The experiments were conducted on white rats with sarcoma 45. Five to six rats were used in each group. 

For this purpose, on the 12th day after transplantation of sarcoma 45, the experimental  animals were given 
intraperiwneal injections for a period of 18 days of antisarcolysine rabbit serum in doses of 1 ml daily and sarcolysine 

in doses of 5 mg/kg at 72-h intervals. The controls were animals that received sareolysine and normal rabbit serum, 

as well as sarcolysine and physiologic solution, and only physiologic solution. The animals were killed on the 26th 
day after transplantation of the tumor. 

The influence of antiserum on the antitumoral activity of sarcolysine was established according to the degree 

of weakening of its action (in percent), calculated at the end of the experiment on the basis of an investigation of 
the weight of the tumors in the control and experimental  groups. 

The data obtained were subjected to statistical treatment according to the small set method. The difference 

between the indices of the ari thmetic means of the two variation series compared (t) was considered reliable at >3. 

In the third series of experiments, we conducted active immunizat ion  of one group of rats with sarcolysine, 

and another with sarcolysine-casein followed by transplantation of sarcoma 45 and treatment of the animals with 

sarcolysine. The last group was taken as a supplementary control in order to e l iminate  the influence of preliminary 
administration of sarcolysine (toxic effect) on the result of the subsequent treatment,  since it is known that the admi-  
nistration of anti tumoral  substances before transplantation stimulates tumor growth [6]. 

Immunizat ion was carried out by the injection of sarcolysine (0.5 mg/kg) and sareolysine-easein solutions 

(50 mg/kg) subcutaneously every other day, for a total of five injections. The presence of antibodies to the inves- 

tigated substances in the serum of the animals was determined qualitatively by the reaction of precipitation with 

earcolysine-casein,  diluted 1 : 4, in a depression slide [3] on the t2th day after the last inject ion.  On the fifth day 

after the end of immunizat ion,  the rats received transplants of sarcoma 45; the course of t reatment with sarcolysine 

was began on the 12th day of tumor growth. The preparation was administered intraperitoneally in doses of 5 mg/kg 
" 72 h intervals, for a total of four injections. The animals were killed on the 28th day of tumor growth. 
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TABLE 3. Effect of Immunizat ion of Rats with Sarcolysine and Sarcolysine-Casein on the Anti tumoral  Activity 
of Sarcolysine 

~m'~ ~ [ ~d '~" ~ "& Average number 

Immunizat ion of ofratStumor)(bef~ transplantation ~o~ ~ "~ ~ o~ ~~ ~= ~ ~ of leukoc',tes 

I ' ~a ~ _ .  ~ 

Sarcolysine (0.5 mg/kg) . . . . . . . . . . . . .  

Sarcolysine-casein (50 mg/kg) . . . . . . . . .  

First control (physioIogic solution + 
sarcolysine) . . . . . . . . . . . . . . . . . . . .  

Second control (physiologic solution) . . . . .  

4.58 68.8 31.3 0.42 14240 5310 

t = 7.8 - - t = 4  

3.20 78.2 21.1 0.60 12860 7170 

t : 6.5 - - t = 7.6 

0.36 9'/.5 - 0.22 .15600 3500 

14.72 - - 1.20 14260 15620 

The control animals received physiologic solution in place of the preliminary infections of the test substances. 
One group of rats was subjected to sarcolysine therapy, while the other was left untreated. 

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

The results of the first experimental  series are presented in Table 1. 

From Table 1 it is evident that after immunizat ion of the animals with sarcolysine in a dose of 0.5 m g / k g ,  
the serum of the animals precipitated the test antigen, diluted 1 : 2 (rabbit No. 4) and 1 : 4 (rabbits Nos. 1-3). In 

reinjections, the antibody titer was increased to 1 : 64 (in one rabbit) to 1 : 28. In the animals that received sarco- 

lys ine in jec t ions ina  dose of 1.5 mg/kg,  antibodies were detected in the blood only after reinjection,  and that in a 
small amount.  

Consequently, the formation of antibodies to sarcolysine was more intense in those cases when the dose of the 

preparation was not toxic. 

The data presented in Table 2, pertaining to the second series of experiments indicate that the administration 
of antisarcolysine serum lowers the ant i tumoral  activity of sarcolysine. This is evidently explained by the fact that a 

certain portion of the preparation is blocked and neutralized by the introduced antiserum, which leads to a reduction 

of the free sareolysine concentration in the tumor. A certain decrease in the inhibition of tumor growth after in jec-  

tions of sareolysine and normal rabbit serum is probably explained by an increase in the metabolism in the organism 

and tumor in response to the introduction of a foreign protein. 

From Table 3 is evident that the prel iminary inject ion of the animals with sarcolysine and sarcolysine-casein 
substantially reduces the therapeutic effect of sarcolysine (by 21.1-31.3%). The lower degree of inhibit ion of tumor 

growth in experiments with preliminary administration of sarcolysine in comparison with experiments with sarcolysine- 

casein is probably due to the fact that the tumor reached a large size in these animals from the beginning of the 

course of t reatment .  Immunizat ion of the rats with sarcolysine and sarcolysine-casein also prevented a reduction of 
the number of leukocytes and a decrease in the weight of the spleen. 

Thus, our experiments indicate that the administration of sarcolysine induces the appearance of antibodies 

that neutralize it in the organism. These antibodies reduce the antitumor;d activity of chloroethylamine.  The 
data cited once again confirm the advisability of the use of massive doses of chemical  preparations in the t reatment  

of malignant  tumors [2]. 
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