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The action of different doses of protein in extracts  obtained f rom cultures of Tg33 , HeLa-K-41,  
and L cells on cells of line Tg33 was studied. The effect of extract  of Tg33 cell culture was 
shown to depend on the dose:  with a small  dose (25 gg /ml )  growth was stimulated, with an 
average dose (50 #g /ml )  there was no effect, and with large doses (75 and 100 gg /ml )  growth 
was inhibited. Ext rac ts  obtained f rom HeLa-K-41 and L-ce l l  cul tures ,  when added to a cul-  
ture of Tg33 cells ,  had an equal inhibitory action on growth despite differences in the protein 
content of the ext rac ts  (25, 50, 75, and 100 # g / m l ) .  

Investigations [7, 8, 10] have shown that the phenomena of allogenic inhibition and syngencic p r e f e r -  
ence play an important  role in carc inogenes is  and t issue transplantat ion.  These phenomena have been r e -  
produced both in vivo and in v i t ro ,  with the use of inbred s t ra ins  of mice and cell cultures of animal origin 
[2, 3, 7, 10]. The investigation of these phenomena on human cell models is par t icu lar ly  interest ing [1, 9]. 

The object of the investigation descr ibed below was to study the action of extracts  obtained f rom cell 
cultures of different origin on growth of human cells  of line Tg33. * 

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

A culture of Tg33 cells  was seeded in Wassermann tubes at the rate of 50,000 cells to 2 ml of Eagle ' s  
medium with the addition of 10% bovine serum.  The cells  were grown in some tubes on covers l ips  in o rder  
to obtain stained specimens.  

Cell extracts  were  obtained f rom cul tures  of Tg33 , HeLa-K-41,?  and L cells.  The cell suspension 
obtained after  1-2 months was freed f rom versene  and washed in Hanks'  solution. The cells  were broken 
up by repeated f reezing and thawing in acetone with dry  ice and centrifuged at I000 rpm for  30 min. The 
supernatant was used in the experiments  and its protein content was determined by Lowry ' s  method. On 
the second day of growth, ext rac ts  f rom Tg33 , HeLa-K-41,  and L cells were added to the Tg33 cells in doses 
of 25, 50, 75, and 100 t~g/ml medium. The medium was changed in the control tubes. On the fifth day of 
growth (the third day after  treatment)  the living and dead cells  were counted in a Goryaev ' s  chamber  af ter  
staining with 1% trypan blue, and the prol i fera t ion index was calculated. Cells grown on covers l ips  were 
washed with warm (37~ Hanks'  solution and fixed in Bouin 's  mixture for 1 h, after  which they were 
stained with Mayer ' s  hematoxylin.  

The mitotic index (number of mi toses  pe r  3000 cells) was calculated in the fixed and stained speci-  
mens.  To determine the relat ive size of the nuclei,  Khesin 's  method [4] was used. The outlines of the 
nuclei (100 nuclei per  specimen) were  t raced  on standard paper  by means of a drawing apparatus (ocular 

* Cell line Tg33 was obtained by Barski  [6] in 1961 f rom the histologically normal  fallopian tube of a woman. 
Clone HeLa-K-41 was obtained by Sharyi [5] in 1966. 
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TABLE i. P r o l i f e r a t i o n  Index of Culture of Tg33 Cells after Treat- 

ment with Extracts of Tg33, HeLa-K-41, and L Cells with Different 
P r o t e i n  C o n t e n t  

= = 8  

25 

50 

Name of extract 

Control Tgs3 + Tg3s 
HeL~- K- 41 
L 
Technical control 
Tg~ 
HeLa- K-41 
L 

Control Tg3s + Tg33 4 
4 
4 
4 
4 

4 
4 

M 

14.5 
11,2 
10,5 
12,8 
14,5 
11,2 
10,5 

I 1,0 
9,5 
.9,4 

12,1 
II,0 
9,5 
9,4 

~m 

0,5 
0,7 
0,7 
0,5 
0,5 
0,5 
0,7 

0,8 
0,3 
0,7 
0,2 
0,8 
0,3 
0,7 

=0,001 
<0,001 

< 0,05 
< 0,05 
<0,02 

<0,2 
<0,2 

< 0 , 5  
<0,001 
<0,01 

75 

100 

Control Tgm + Tg3s 
HeLa- K-41 

Technical control 
Tgs3 

, 

5 
5 

5 

10,6 
9,7 
9,3 

13,5 
I0,6 
9,7 
9,3 

0,2 
0,1 
0,2 
0,5 
0,2 
0,1 
0,2 

Control Tg~8 + Tg33 
HeLa- K-41 

[ Technical control 

9,0 
8,5 
7,1 

11,7 
9,0 
8,5 
7,1 

0,2 
0,1 
1,1 
0,8 
0,2 
0,1 
1,1 

>0,5 
>0,5 

<0,001 
<0,001 
<0,001 

<0, I 
<0,2 

<0,05 
<0,02 
<0,05 

T A B L E  2.  R e l a t i v e  Size of N u c l e i  
of  Tg33 Ce l l  C u l t u r e  a f t e r  T r e a t -  
m e n t  w i t h  E x t r a c t s  of Ce l l  C u l t u r e s  
w i th  D i f f e r e n t  P r o t e i n  C o n t e n t  

Nam~176 r I i n M ~ m  P 
extract 

Tg83 
HeLa-K-41 

L 
Control 

Tgss 
HeLa-K-41 

L 
Control 

Tg~3 
HeLa-K-41 

L 
Control 

Tg38 
HeLa-K-41 

L 
Control 

Dose 25 ~g 

3,0 
3 3,3 

4,8 
Dose 50 ~g 

~ 5,5 
3,5 

~ 4,0 
4,2 

Dose 75 pg 

2,9 
3 3,1 

4,8 
Dose i00 ~g  13,3 

3,4 
~ 3,1 

4,2 

0,02 I <0,01 
0,2 =0,01 % <0,02 
0,I <0,2 
0,2 <0,5 
0,02 >0,5 
0,5 

0,2 <0,02 
0,4 <0,01 
0,03 <0,02 
0,2 

0:23 <0,05 
<0,05 

0,03 <0,05 
0,5 

15, o b j e c t i v e  90),  and  the  s h a p e s  of the  n u c l e i  w e r e  cu t  out  and  
w e i g h e d  on  a n a l y t i c a l  s c a l e s .  S t a t i s t i c a l  a n a l y s i s  w a s  c a r r i e d  
ou t  b y  S~udent ' s  m e t h o d .  

EXPERIMENTAL RESULTS 

Extracts Containing 25/~g Protein. The experiments 
showed that autogeneie Tg33 extract stimulates growth of a Tg33 
cell culture. For instance, the proliferation index after addition 
of this extract was significantly higher than the control and also 
than the proliferation indices obtained after the addition of allo- 
geneie (HeLa-K-41) and xenogeneic (L) extracts (Table I). 

The mitotic activity of the Tg cells was significantly 
greater after the addition of autogeneic extract than in the con- 
trol (P = 0.05, n = 3) (Fig. I). The stimulant action of the auto- 
geneie extract was also confirmed by an increase in the relative 
size of the nuclei (Table 2). With reference to all indices the 
autogeneic extract with a small dose of protein thus led to sig- 
nificant stimulation of growth of the Tg33 cell culture. The phe- 
nomenon of autogeneie stimulation is evidently attributable to the 
fact that extracts obtained from a culture of Tg33 cells are ge- 
netically homogeneous with respect to cells of line Tg33. 

Extracts from cells of HeLa-K-41 and L cultures signifi- 
cantly inhibited growth of the Tg33 cells, as shown by statistical 
analysis of the results obtained for the proliferation indices 
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Fig. 1. Effect of dose of protein in extract  
on mitotic activity of culture of Tga3 cells .  

(Table 1), the mitotic activity (P < 0.02, P < 0.01; n = 3), 
and the relat ive size of the nuclei (P < 0.01 and P = 0.01) 
(Table 2). 

Ext rac ts  Containing 50 ~g Protein.  With this dose a 
tendency was observed for the s t imulantef fec t  on growth 
to be abolished after  the addition of the autogeneic extract  
(Fig. 1). The differences between the indices of p ro l i fe ra -  
tion and relat ive size of the nuclei after  addition of the Tgaa 
extract  and the control were not s tat is t ical ly significant 
(P < 0.5, P < 0.2). By contras t  with the above indices, the 
mitotic activity of the Tg33 cell culture was significantly 

higher af ter  the addition of autogeneic extract  than in the control  (P < 0.05). Allogeneic (HeLa-K-41) and 
xenogeneic (L) ext rac ts  inhibited growth of the test  culture,  as is confirmed by stat ist ical  analysis  of the 
resul ts  for  the prol i fera t ion and mitotic indices. 

Extract  Containing 75 #g Protein.  After the addition of autogeneic extract  in a dose of 75 pg protein,  
the stimulant action of the extract  on growth was converted into inhibitory (Fig. 1). Tgaa extract ,  when 
added to the culture of Tgaa cel ls ,  significantly inhibited the growth of this cul ture,  as confirmed by s ta-  
t ist ical  analysis  of the resu l t s  for  the prol i fera t ion index (P < 0~ and the relat ive size of the nuclei 
(P < 0.02). The allogeneic and xenogeneic ext rac ts  significantly inhibited growth of the Tg33 cell culture 
as ref lected by all the growth indices.  

Ext rac ts  Containing 100 pg Protein .  Ext rac ts  containing the la rges t  dose of protein significantly in- 
hibited growth of the Tgaa cell cul ture on the addition of all the ext rac ts  (Tg3a , HeLa-K-41,  and L). 

Exper iments  on a culture of human cells (Tgaa) thus showed that the effect of an extract  obtained 
f rom cells  of a Tg33 culture depended, so far  as all the growth indices are  concerned,  on its dose: with a 
small  dose (25 ~g/ml)  growth was stimulated,  with an average dose (50 ~g/ml)  there was no effect, and 
with large doses (75 and 100 ~g/ml)  growth was inhibited. 

Ext rac ts  obtained f rom cul tures  of HeLa-K-41 and L cells,  when added to Tgaa cel ls ,  exhibited the 
same inhibitory action on growth even if the ext rac ts  contained different quantities of protein (25, 50, 75, 
and 100 ~g /ml ) .  
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