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Using stable monolayer  cultures of human tumor  cells (carcinoma of the stomach,  ovary,  
and pancreas ,  angiosarcoma,  mesenchymoma) the action of sarcolys in  in various concen-  
t rat ions on the incorporation of labeled p r ecu r so r s  into nucleic acids and proteins was 
studied. Sareolysin inhibited the incorporation of labeled adenine into nucleic acids of 
tumor  cells by between 74 and 52% and incorporat ion of labeled lysine into protein by 
between 60 and 66%. 

Disturbance of the synthesis of nucleic acids and protein by anti tumor chemotherapeutic compounds 
canbe used as an objective cr i ter ion of their  action. 

The object of the investigation descr ibed below was to determine the action of sa rco lys in  on human 
tumor  cells,  using inhibition of synthesis of nucleic acids and protein in the experimental  mater ia l  as the 
test .  

EXPERIMENTAL METHOD 

The effect of sareolysin on incorporation of adenine-8-C i4 (21 mCi/g), uridine-2-C 14 (26 mCi/g), 
DL-lysine-l-C i4 (56 mCi/g) into nucleic acids and protein was studied in stable monolayer cultures of ceils 
from carcinoma of the stomach (CaVe), carcinoma of the ovary (CaOv), carcinoma of the pancreas (CaPa), 
angiosarcoma (Sa"709"), and mesenchymomas (Sa"129" and Sa"19 '~) in a stage of logarithmic growth. Al- 
together 94 experiments were carried out. 33 with labeled adenine, 18 with uridine, and 43 with lysine. Ex- 
cept for  the duration of incubation of the samples (4 h at 37~ the experimental  conditions were the same 
as in the previous investigation [1]. 

Viability of the cells was determined by subculture and counting the number of living cells after  con- 
tact with sarcolys in  under experimental  conditions. 

The resul ts  relating to incorporat ion of labeled p r ecu r so r s  into the macromolecules  were plotted 
graphically.  

EXPERIMENTAL RESULTS 

The results of experiments of series I to study the effect of sarcolysin on incorporation of adenine- 
8-C 14 into nucleic acids in tumor cells of 6 listed cell lines are shown in Fig. I. 

These results show that sarcolysin (I00 #g/ml) considerably inhibits the incorporation of the labeled 
nitrogenous base into nucleic acids of the tumor cells (by between 74 and 52% depending on the cell line). 

Cells of carcinoma of the stomach (CaVe) and angiosarcoma (Sa"709") were most sensitive to the ac- 
tion of sarcolysin, and inhibition of nucleic acid synthesis occurred to the degree of 74-73% in the cells of 
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Fig.  1. Effect of sa rco lys in  (100 ~g/ml)  on incorporat ion of adenine-8-C i4 into 
nucleic acids of tumor  cells.  1) Control; 2) experiment.  Abscissa ,  incubation 
t ime (in h); ordinate, incorporat ion of adenine-8-C 14 (in percent of control). 

Fig. 2. Effect of sarcolys in  (100 ~g/ml)  on incorporat ion of D L - l y s i n e - l - C  14 
into proteins of tumor  cel ls .  1) Control; 2) experiment.  Abscissa ,  t ime of 
incubation (in h); ordinate, incorporat ion of labeled lysine (in percent  of control).  
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Fig. 3. Inhibition of RNA synthesis  in tumor  cells under 
the influence of different concentrat ions of sarcolysin .  Ab- 
sc issa ,  concentrat ion of sa rco lys in  (in /zg/ml); ordinate, pe r -  
centage inhibition of RNA synthesis .  

these lines. Cells of the mesenchymoma (Sa"19") were least sensit ive (inhibition of the incorporation of 
labeled adenine was 52%). 

To compare  the action of sarcolys in  on nontumor cells, cultures of cells of human embryonic skin 
and muscle  t issue (3rd-4th subculture) were used, and these proved even more  res is tant  to the action of 
sareolys in  (inhibition of nucleic acid synthesis 37%). 

In the experiments  of ser ies  II the action of sarcolys in  was determined in the same concentration 
(100 #g/m1) on protein synthesis of cells of the 6 tumor  lines mentioned above (Fig. 2). In these experi-  
ments sarcolys in  also inhibited protein synthesis strongly (60-66%). Inhibition of protein synthesis af ter  
contact between embryonic cells and sarcolys in  under the same experimental  conditions was less (47%). 

In the experiments  of ser ies  Ill the effect of sarcolys in  on incorporation of ur id ine-2-C ~4 into RNA 
of the cells of 5 tumor  lines was studied using the compound ill a lower concentration. Fo r  example, for  
lines CaVe, CaOv, CaPa, and Sa"709" sarcolys in  was used in doses of between 2.5 and 25 pg/ml, while in 
the experiments with Sa"19" cells,  which were most  res is tant  to the action of sarcolys in  (Fig. 1), the con- 
centration was from 2.5 to 50 vg/ml. 

Results in the l i tera ture  [2] indicating that cells  of different tumors  may exhibit differential s e n s i -  
t ivity to the action of small doses ofsareolysin formed the starting point of these investigations. 
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It  will  be  c l ea r  f r o m  Fig.  3 that the c h a r a c t e r  of the curves  of inhibition of RNA synthesis  in different 
lines of t umor  cei ls  var ied  a little. This  was pa r t i cu la r ly  t rue  of exper imen t s  with CaOv and Sa '19"  where  
50% inhibition of incorpora t ion  of labeled p r e c u r s o r  into RNA was obtained by s a r co ly s in  in a concentrat ion 
of 8.5 and 42.5 p g / m l  r e spec t ive ly  in the sample .  

The use  of sa rco lys in  in doses  of 2.5-50 # g / m l  revea led  dif ferent ia l  sens i t iv i ty  of the cei ls  to this 
compound. 

In the cur ren t  l i t e ra tu re  cons iderable  attention is being paid to the development  of t e s t s  for  individual 
select ion of chemotherapeut ic  compounds in cl inical  p rac t ice .  Instead of morphologica l  c r i t e r i a  for  d e t e r -  
minat ion of the sens i t iv i ty  of t umor  cel ls  to chemotherapeut ic  compounds,  b iochemica l  t es t s ,  which m e r e  
adequately ref lec t  the biological  act ivi ty of the cel ls  [3-5], a r e  being used at  the p resen t  t ime  on a wide 
sca le .  

Hence, the use  of sa rco lys in  in doses  of 2.5-50 # g / m l  revea led  dif ferent ia l  sens i t iv i ty  of the tumor  
cel ls  of the tes ted  l ines.  

When identical  doses  of sa rco tys in  (100 /~g/ml) were  used, human embryonic  cel ls  showed g r e a t e r  
r e s i s t a n c e  to this compound than t umor  cel ls .  
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