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Normal mouse  Iy-mphocUces incubated with r i famycin  (100 pg/ml)  for 45 rain at 37~ and 
washed 3 t imes  to remove the antibiotic after  contact  des t royed allogeneic tumor  target  
cel ls .  Increased toxicity of normal  lymphocyte also was observed during combined incu- 
bation of lymphocytes  and allogeneic target  cells  in the p resence  of antibiotics in doses 
nontoxic for the cells  (10 pg /ml) .  In the study of  the action of r i famycin  on the cytotoxic 
effect of the immune lymphocytes  in some experiments  this effect was very  slightly weak-  
ened. 

In the experimental  sea rch  for and select ion of substances with possible anti tumor activity guidance 
is usually taken f rom the degree  of inhibition of growth of t ransplantable tumors  af ter  d i rec t  contact between 
the tested agent and the tumor  cell [1]. Yet as has been shown previously ,  some natural  compounds and 
synthetic chemotherapeut ic  substances (PHA, methotrexate ,  act inomycin D, mitomycin C, interferon,  etc.) 
[2, 3, 7] may inhibit tumor  growth not d i rec t ly  (or not only direct ly) ,  but also through induction of cytotoxic 
action in normal  lymphocytes .  As a resu l t  of this ,  the study of the ability of newly obtained hemotherapeu-  
tic p repara t ions ,  and also of others  a l ready used in prac t ice ,  a s sumes  importance on its own account. 

The possibi l i ty of  activation of lymphoeytes  by r i famycin  in a sys t em of lymphocytes - t u m o r  ta rge t  
cells  and also the action of r i famycin  on the cytotoxicity of immune lymphocytes  toward tumor ta rge t  cells 
were  studied. 

EXPERIMENTAL METHOD 

The experimental method was described earlier [2] and was based on thernodel of transplantation im- 
mtmity in vitro suggested by Rosenau and Moon [10]. 

TABLE i. Cytotoxic Action of Normal Allogeneic Lymphocytes 
in the Presence  of Rifamyein in a Dose of 10 p g / m l  (M • m) 

No. of living L-cells 48 h after incubation (x 1000) 
Experi- 
rilen t 
No. 

29 
31 

10I 
105 
119 
32 

104 

Doi~or mice 

C57BL/6j 
BALB/C 
C57BL/6j 
C57BL/6j 
C57BL/6j 
BALB/Cj 
C57BL/6j 

normal 
lymphocyte,, 

124-- + 6,5 
110-+8,2 
124-+6,5 
78-+6,8 

566-+ 11,5 
82-+6,0 

209-+ 15,0 

<0,01 
>0,05 
<0,01 
>0,05 
<0,00l 

normal lym- 
p.hoeytes + 
rifamycin 
Io ~g7 ml 

98 -+ 1,2 
90-+5,3 
93-+ 4,0 
66-+ 2,9 

224• 
93-+3,0 

222-+--- 16,2 

medium No. lrifamycin0 pg/ml 199 (control) 

157-+8,4 154-+ 13,5 
171-+7,5 122--+3,9 
164-+5,6 154--- 13,5 
84-----4,3 97-+7,7 

590--+64 574-+24,7 
99-----7,4 87-+6,3 

183-+ 8,8 192-+ [4,0 
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TABLE 2. Cytotoxic Act ion of Normal  
Al logeneic  Lymphocytes  Pre incuba ted  
with Rifamycin  in a Dose of 100 pg/ml 
at  37~ for  45 rain and t h e n  Washed 3 
T imes  (M +m) 

No. of living L-cells 48 h after incubation 
Exper - [ _ _  _ _  _ _  (x 1 0 0 0 )  

lment I -- normal in - ~  .No. ~lormal I - . [medmm No. 
P lym~ocyte s ~ , .  199 (control ympboeytes cuoa ea 

114 
116 
117 
118 
1"19 

I 
I03--5,6 <O ,05] 83-"-6,2 
169+15,6 >0,051 144.+4,6 
348~20,4 I<0,01[ 265--12,5 
226-- 16,0 ]<0,05] 165-----26,0 
566+11,5 [<0,011 349+44,5 

138" 12,6 
172----- 28.2 
357• 
280 -+- 6,75 
574----- 27,4 

Rifamyein  (Lawson) was used  in the expe r imen t s  as  a 
0.1% solut ion in med ium No. 199. The t a r g e t  ce l l s  were  a 
24-h mono laye r  of L - c e l l s  grown in g lass  tubes  on medium 
No. 199 with 10% inac t iva ted  bovine s e rum.  L - c e l l s  a r e  a 
t r ansp l an t ab l e  s t r a i n  of f t b rob la s t s  obtained f r o m  C3Hmice .  

The donors  of the n o r m a l  and immune lymphocytes  
we re  BALB/c  and C57BL/6j  mice .  Lymphocytes  we re  taken 
only f rom the lymph glands .  The technique of  immuniza t ion  
of the mice  with L - c e l l s  and of obtaining no rma l  and immune  
lymphocytes  was d e s c r i b e d  e a r l i e r  [3]. 

Lymphocytes  were  added to t a r g e t  ce l l s  a f te r  r emova l  
of the nu t r ien t  med ium in a p ropor t ion  of 4 mi l l ion  ce l l s  p e r  
tube in 1 ml  med ium No. 199 without s e r u m .  The med ium of  
the e xpe r i m e n t a l  groups  contained r i f amyc in  in doses  non-  
toxic  for L - c e l l s .  Dar ing work  with h igher  doses  of the  a n t i -  

b io t i c ,  inhibi t ing growth of the  L - c e l l s ,  the lymphocytes  we re  incubated in the p r e s e n c e  of the  L - c e l l s  for  
45 mill  a t  37~ and then washed 3 t i m e s .  

i 
The e x p e r i m e n t a l  r e s u l t s  were  r e a d  48 h a f t e r  addi t ion of the 1ymphocytes as  the number  of l iving 

t a r g e t  c e l l s .  For th is  pu rpose  the ce l l s  we re  s ta ined  with a mix tu re  of eos in  and t rypan  blue,  as  d e s c r i b e d  
e a r l i e r  [4]. 

EXPERIMENTAL RESULTS 

The tox ic i ty  of r i f a m y c i n  for  a 24-tl m o n o l a y e r  of L - c e l l s  and for  lymphocy tes  was de t e rmined  in a 
p r e l i m i n a r y  s e r i e s  of e x p e r i m e n t s .  A dose  of 10 p g / m l  did not r educe  the number  of surv iv ing  t a r g e t  ce l l s  
c o m p a r e d  with the cont ro l  but doses  of 50 and 100 p g / m l  led to death of a p p r o x i m a t e l y  50 ar/d 70% of L -  
c e l l s  r e s p e c t i v e l y  48 h a f t e r  combined incubation.  

The tox ic i ty  of  r i f amyc in  for lymphocy tes  was exhibi ted only in a dose  of 100 p g / k g ,  i . e . ,  lymphocytes  
we re  m o r e  r e s i s t a n t  to the act ion of the  ant ib io t ic  than L - c e l l s .  

In each of the subsequent  e x p e r i m e n t s  a p a r a l l e l  cont ro l  of the tox ic i ty  of the p r e p a r a t i o n  aga ins t  t a r -  
get  ce l l s  was se t  up. Rifamycin  was used  in the expe r imen t s  in doses  of 10 a n d  100 p g / m l  (Tables 1-3). 

The r e s u l t s  in Table 1 show tha t  lymphocytes  in the p r e s e n c e  of r i f a m y c i n  gave a m a r k e d  cytotoxic 
ac t ion  in 5 of the 7 e x p e r i m e n t s .  In 3 e x p e r i m e n t s  (Nos. 29 ,101 ,119 )  the d i f f e rence  between the e x p e r i -  
men ta l  and cont ro l  groups  was s t a t i s t i c a l l y  s igni f icant .  In expe r imen t s  No. 31 and 105 this  d i f fe rence  was 
not s igni f icant .  In one of these  e x p e r i m e n t s  (No. 31) r i f a m yc i n ,  added without l ymphocy te s ,  s t imula ted  
growth of the L - c e l l s  c o m p a r e d  with the cont ro l  and th is  may  have been the cause  of the ve ry  low level  of 
cytotoxic  ac t ion of the lymphocytes .  In another  expe r imen t  (No. 105) n o r m a l  lymphocytes  t h e m s e l v e s , w i t h -  
out r i f a m y c i n ,  w e r e  cytotoxic  for  the  L - c e l l s ;  in th is  expe r imen t ,  m o r e o v e r ,  r i f a m y c i n  a l so  by i t s e l f ,  w i th -  
out l ymphocy te s ,  inhibited growth of the t a r g e t  ce l l s .  In two e x p e r i m e n t s  (Nos. 32 and 104) the lymphocytes  

had no cytotoxic act ion.  

To n i l e  out the d i r e c t  ac t ion  of  r i f amyc in  on t a r g e t  ce l l s  in the next  expe r imen t s  lymphocytes  incuba-  
ted with 100 p g / m l  r i f amyc in  for  45 mill  at  37~ and washed to r emove  the ant ib io t ic  were  added to L - c e l l s .  
In these  e x p e r i m e n t s  the lymphocytes  t r e a t e d  with the ant ib iot ic  had a m a r k e d  d e s t r u c t i v e  ac t ion on the 
ce l l s .  In 4 of the 5 e x p e r i m e n t s  the d i f f e rence  was s t a t i s t i c a l l y  s igni f icant  (Table 2}. 

TABLE 3. Cytotoxic Action of Immune Al logeneic  Lymphocytes  
in the P r e s e n c e  of 10 p g / m l  Ri famyc in  OVI ~= m) 

No. of living L-cells 48 h after incubation (x 1000) 
immune !]/mpho- 

immune lyre- cytes in mepres- rifamycin 10 medinm No. 
phocytes P ehee of rifamycin I pg/ml 199 (control) 

I 10 gg/ml 

Experi- 
ment 
No. 

32 
111 
113 
117 
118 
119 

43+9,4 
4 ~ 1 

29-----3,1 
146~23,5 
25 -+- 3,9 

195 .+ 13,4 

>0,05 
>0,05 
<0,01 
> 0,05 
>0,05 

59 + 7,0 99-- + 16,4 
6 + 2,2 207 + 17,6 

42 + 2,3 65-- 5,4 
170 + 5,6 350 +- 33,0 
35 + 11,0 122----- 20,0 

127----- 16,9 390----- 63,5 

88_+6,2 
173+-11,0 
64-+8,0 

357 -~ 70,0 
280 + 67.5 
574~ + 27,4 
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The study of the effect  of  r i f amyc in  on the cytotoxic act ion of the immune  Iymphocytes  showed that  the 
n u m b e r  of  surv iv ing  t a rge t  ce l l s  a f t e r  the addition of the antibiotic was a l i t t le  higher  than in the control .  
In one expe r imen t  this d i f fe rence  was s t a t i s t i ca l ly  significant  (Table 3); i .e . ,  r i f amyc in  sl ightly r educed the  
cytotoxic action of the immune  lymphocytes .  

Rifamycin is a subs tance  rece iv ing  the c lo ses t  study at the p r e sen t  t ime .  It is known as a specif ic  
inhibi tor  of  t r a n s c r i p t a s e s  [6, 11, 13]. The evidence of i ts  action on no rma l  and t r a n s f o r m e d  cel ls  in v i t ro  
and on the actual  p r o c e s s  of  t r a n s f o r m a t i o n  of ce l l s  in cul ture  by oncogenic v i r u s e s  is e x t r e m e l y  co n t r a -  
d ic tory  [5, 8, 9, 12, 14].  A m o r e  detai led study of the phenomenon of induction of the cytotoxic action of 
n o r m a l  mouse  lymphocytes  by r i f amycin  could help to e lucidate  these  contradic t ions  and also to c lea r  up 
the enigma of the m e c h a n i s m  of ac t ivat ion of lymphocyles  as a whole. 
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