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Exper imen t s  on r a t s  r evea led  a d i r ec t  re la t ionship  between inhibition of tumor  growth in vivo by the 
alkylat ing agents  thiophosphamide,  b e n z o - T E P ,  cyclophosphamide,  and sarcolys in ,  and the d e c r e a s e  in 
content of  SH-groups  produced by the action of these  compounds on tumors  in vi t ro .  The  r e su l t s  we re  used 
as a ba s i s  for  the detect ion of individual sens i t iv i ty  of t umor s  to alkylating compounds with an t i tumor  action. 

Numerous  cl inical  obse rva t ions  have shown that t u m o r s  in the s ame  situation, and even with the s a m e  
his tological  s t ruc tu re ,  f requent ly  differ  in thei r  sens i t iv i ty  to therapeut ic  agents .  Th is  p r e sen t s  a m o s t  
impor tan t  p rac t i ca l  p rob lem,  namely  that of de termining the sensi t iv i ty  of a tumor  to an t i tumor  compounds.  
So far ,  however ,  the mechan i sm of tumor  cell  me tabo l i sm,  r e spons ib l e  for  the ve ry  wide d i f ferences  in the 
r e sponse  of t umor s  to anti t t tmor agents ,  have not ye t  been explained. Methods so fa r  suggested for  d e t e r -  
mining tumor  sens i t iv i ty  to compounds have not been applied in cl inical  p rac t i ce  [5-10]. 

The writer has previously shown [i, 2] that under the influence of alkylating antitumor compounds the 
content of tissue sulfhydryl groups falls sharply in tumors sensitive to these compounds 15-30 rain after 
parenteral administration of the cytostatic agent, and the degree of inactivation of the tumor is directly de- 
pendent on its sensitivity to the compound used. Analysis of the results obtained suggested, first, that the 
first reaction of alkylating compounds with tumor SH-groups is associated with a direct reaction of alkylation 
of the tumor SH-groups by the compound; second, that the degree of this reaction depends on sensitivity of 
the tumors to the alkylating compounds. Remembering that there is no difference between accumulation of 
alkylating compounds in sensitive and drug-resistant tumors [3, Ii], it therefore seems likely that the SH- 
groups of tumors differ in their ability to react with antitumor compounds, and this may perhaps to some 
extent determine the sensitivity of the tumor to the compound, and can perhaps be detected by experiments 
in vitro, 

The present investigation was carried out to study the antitumor activity of a compound in vivo on a 
particular strain of tumor and the degree of inactivation of theSH-groups of that tumor in experiments in 
vitro under the influence of the same compound. 

EXPERIMENTAL METHOD 

Experiments were carried out on 200 male albino rats weighing 130-150 g with Guerin~s carcinoma 
and with a substrain of this tumor with induced drug resistance [3], resistant sarcoma 45, and sarcoma MI. 
The tumors, differing in their degree of sensitivity to the various alkylating antitumor compounds, were in- 
jected subcutaneously into the animals. On the 8th-10th day after inoculation, one of the following com- 
pounds was injected into the animals of different groups: thiophosphamide (2.5 mg/kg), benzo-TEP (15 inK/ 
kg), cyclophosphamide (I0 mg/kg, intramuscularly, daily for I0 days), and sarcolysin, (5 mg/kg on alternate 
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TABLE 1. Content of SH-Groups in Tumor  Tissues  af ter  T rea t -  
ment  with Compounds in vitro (in percent  of initial level) and Inhi-  
bition of Tumor  Growth in vitro (inpercent) 
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days in 5 doses). The ra t s  were sacr i f iced after  the end of t reatment,  the tumors  removed  and weighed, 
and the percentage of inhibition of their  growth was determined by the usual method. 

The degree of inactivation of SH-groups in the tumor t issue under the influence of these compounds 
was determined in control  animals of each se r i e s  in experiments in vitro. Weighed samples  of tumor t i s -  
sue, f ree  from necrot ic  a reas ,  were  minced in Po t te r ' s  homogenizers  with cold physiological saline. The 
total content of SH-groups in the supernatant of the homogenate containing SH-groups of water -so luble  pro-  
teins and of low-molecular  weight compounds was determined by amperomet r i c  and m e r c u r i m e t r i c  t i tration. 
The compounds were then added to test  tubes containing 1 ml of homogenate and incubated at 37 ~ for 1 h. 
After incubation the level of total SH-groups was determined each sample and the degree of their fixation 
by the compound was est imated by experiments  in vitro relat ive to the level of SH-groups in the control  
sample before incubation. To obtain comparable  resul ts ,  in the experiments in vitro it was necessa ry  to 
test  the action of the compounds in doses producing the same biological effect as in the experiments  in vivc. 
For  this reason,  the concentrat ions of the compound in the test tubes were  made equal to those produced in 
the r a t s '  body after  adminis t ra t ion of a dose of compound equal to LDs0, assuming its uniform distribution 
throughout all organs  and t issues.  

EXPERIMENTAL RESULTS 

The resul ts  obtained a re  given in Table 1. If the percentage of inhibition of tumor growth is com-  
pared with the degree of lowering of the content of SH-groups in the t issues by the same compounds, a de- 
finite cor re la t ion  can be seen between these indices. For  instance, Guer in ' s  carc inoma was mos t  sensitive 
to the action of this group of compounds. Benzo-TEP inhibited its growth by 99~, and in the experiments 
in vitro the content of SH-groups in the t issue of Guer in ' s  carc inoma was lowered by this compound by 49.3%. 
In experiments  ca r r i ed  out in the same manner  growth of Guer in ' s  ca rc inoma with induced d rug- res i s t ance  
was inhibited by b e n z o - T E P  by 36%, the level of t issue SH-groups of the tumor under these c i rcumstances  
being reduced in vitro by this compound by only 15%. Thiophosphamide inhibited growth of Guer in ' s  c a r c i -  
noma by 92% and the content of t issue SH-groups in this experiment in vitro was reduced by 45%. The con- 
tent of SH-groups in t i ssues  of the d rug- res i s t an t  type of Guer in ' s  ca rc inoma was reduced by thiophospha- 
mide by 16%, while growth of this tumor was inhibited by the compound by only 34%. As Table 1 shows a 
s imi lar  relat ionship can be observed by analysis  of data obtained with all four s t rains  of tumor and under 
the influence of all compounds. 

In t issues of the same tumor,  the decrease  in level of SH-groups was more  marked  under the influence 
of that compound which inhibited growth of that tumor  more  strongly after  repeated administrat ion.  For  
instance, benzo -TEP  inhibited growth of s a r coma  M1 by 92%, while cyclophosphamide did so by 56%; the 
content of SH-groups in the t issues of this tumor was lowered by 49.7 and 27%, respect ively .  Similar com-  
par isons can be made from the data given in Table 1. 

It can concluded from the resu l t s  obtained that there is a c lear  relat ionship between the degree of 
inhibition of tumor growth in animals af ter  repeated administrat ion of a compound and the decrease  in con- 
tent of t issue SH-groups in that tumor under the influence of the same compound in vitro.  
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On the basis  of the resu l t s  obtained in vitro,  it is cons idered  that the method descr ibed  above can be 
recommended  for determinat ion of individual sensi t ivi ty of human tumors  to alkylating compounds with anti-  
tumor action. 
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