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T r e a t m e n t  of immune mouse  lymphocytes  with act inomycin D does not reduce the cytotoxic act ivi ty 
of the lymphocytes  on allogenic t a rge t  cel ls  r e g a r d l e s s  of the specif ic i ty  and dose of the lymphocytes ,  the 
concentrat ion of act inomycin D, and the incubation t ime with the t a rge t  ce l l s .  The cytotoxic effect  of i m -  
mune lymphocytes  t rea ted  with act inomycin D re ta ins  immunologic specif ic i ty  and is independent of the 
nonspecif ic  toxici ty assoc ia ted  with such t rea tment .  

* * * 

Lymphocytes  of an imals  immunized with allogenic ce l l s  a r e  speci f ica l ly  adsorbed on these cel ls  and 
des t roy  them when incubated together  [1, 16, 19]. The p r o c e s s e s  taking place under these  conditions in the 
lymphocytes  and t a rge t  ce l l s  have not been studied. Differences  in the immunologic specif ic i ty  of the l y m -  
phocytes  and antibodies [3] and the absence  of a connection between the cytotoxic effect  of the lymphocytes  and the 
secre ted7-g lobul in [4]  indicate that the lymphocyte r e c e p t o r s  and antibodies differ  in nature .  It is not c lea r  
whether  these r e c e p t o r s  a re  p resen t  in immune lymphocytes  in a ready~made fo rm or whether  they a re  synthe-  
sized af ter  repeated  contact  between immune lymphocytes  and antigens of the t a rge t  cel ls .  Suppress ion of ac t i -  
vity of immune lymphoeytes  in vivo [ 10] and in vi t ro  [ 11, 20] by inhibitors of DNA and RNA synthes is  may  in some 
cases  be the r e su l t  not of depress ion  of synthes is  in the cel ls ,  but of their  delayed death under the act ion of inhibi-  
t o r s [  5]. 

The object  of the p resen t  invest igat ionwas to study the effect  of act inomycin D, an inhibitor of the synthesis  
of DNA-dependent RNA [ 12], O n the intensity and speci f ic i ty  of the cytotoxic effect  of immune lymphocytes .  

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

The lines of mice  and the act inomycin D (AD) used in the exper iments  were  descr ibed  in a previous  
p a p e r  [5]. The t u m o r s - s a r c o m a s  MKhl l ,  MKhl9, and D M B A 2 - w e r e  induced by chemica l  carc inogens  in 
mice  of l ines C57BL/10,  C3H, and B10.D2 respec t ive ly .  

Immune lymphocytes  obtained f rom the regional  lymph glands 8 days a f te r  a single immunizat ion with 
the ce l l s  of the al logenic tumor  and normal  lymphocytes  of mice  of the s a m e  line were  washed,  counted, 
and suspended in a concentrat ion of 5 �9 107/ml in medium No. 199 containing or  not containing AD. Af ter  
incubation in a wa te r  bath for  60 min at  37 ~ the cel ls  were  washed four t imes  with Hanks '  solution, su s -  
pended in medium No. 199, recounted,  and injected into cul tures  of per i toneal  mac rophages  of mice  belong-  
ing to var ious  l ines [1]. After  incubation at 37 ~ for  6 or  18 h, the cul ture  medium with the lymphocytes  was 
removed  and the number  of living mac rophages  in the cul tures  de te rmined  by staining them with a mix tu re  
of 0.1% eosin and trypan blue solution [2]. The cytotoxic effect  (CE) was calculated by the formula:  

[(a-b)/a]  • 100, 

where  a and b r e p r e s e n t  the number  of l iving mac rophages  a f te r  incubation with normal  (a) and immune 
(b) lymphocytes  subjected to the same  t r ea tmen t  (mean of 4 de terminat ions) .  

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

Normal  Iymphocytes  t rea ted  with AD (3 pg/mI)  des t royed  not m o r e  than 3% of the t a rge t  cel ls  when 
incubated together  for  6-9 h, and 40-55% when incubated for  18 h. The r e su l t s  of 10 expe r imen t s  to study 
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T A B L E  1. I n t e n s i t y  and S p e c i f i c i t y  of  
Cy to tox ic  Ef fec t  of I m m u n e  L y m p h o -  
e y t e s  T r e a t e d  wi th  A c t i n o m y c i n  D 

TABLE 2. Ef fec t  of  AD on Cy to tox ic  A c -  
t i v i t y  of. I m m u n e  L y m p h o c y t e s  wi th  I d e n -  
t i c a l  N o n s p e c i f i c  Cy to tox ic  B a c k g r o u n d  

Source of 
target ceils 

Correspond- 
ing line * 

O > -  
O 

15--20 

,~ 5 

Cytotoxic effect (in %) with 
AD in concemration of 

! 
0 pg/ml ,5 ~zg/m 1 

41,2 47,1 
86,6 
97,0 
87,7 
90,5 100 
100 
49,4 

517252'957'9,2'6 :I:.. --14,1-* 

I 

2 , 5 - - 3 , 5  

ug/ml 

82 
91 
9 4  
100 

100 
53,6 $ 
74,8 $ 
77,7 
>96 
>95 

Mean I15--20 75,3 82,0 

Noncor- 
responding 
line T 

t5--2s  

Mean 

20 9 *'* 
5',2.* 

--5,9 **~ 
1 2 * *  1 

--1 '9.*:~ 
2',0..,1 
36 I 

24,6 " 6,4 ~;* 
1,8"* 

10,6 ** 
- -4 ,1  ** 
--4,9**$ 

11,7"*$ 

3,9 

* L ine  u s e d  as  donor  in i m m u n i z a t i o n  
o r  a n a l o g o u s  to donor  in i t s  H-2 l o c u s  
(for  e x a m p l e ,  a n t i - C 5 7 B L / 1 0  l y m p h o -  
c y t e s ,  CC57BR t a r g e t  c e l l s ;  l i n e s  
C 5 7 B L / 1 0  and CC57BR have  the s a m e  
H-2 b a l l e l e ) .  
~f L ine  u sed  a s  r e c i p i e n t ' i n  i m m u n i z a -  
t ion o r  u n r e l a t e d  l ine  (for e x a m p l e ,  
B10.D2 a n t i - C 5 7 B L / 1 0  l y m p h o c y t e s ,  
t a r g e t  c e l l s  of  l i ne  B10.D2 o r  A). 
~:Incubation of l y m p h o c y t e s  with t a r g e t  
c e l l s  for  6 -9  h,  in r e m a i n d e r  of e x p e r -  
i m e n t s  fo r  18-20 h. 
* * P >  0 . 0 5 ; i n o t h e r  c a s e s  P <  0.01 ( t-  
tes t )  

D o s e  
Type (mil- 

' lions) 
lymphocytes 

Immune 8 

Normal 42 

Number of 
living ma c- 
rop ha ges 
(Xi061 

9,5_+ 1,2 
54----_ 3,5 
73----_4,5 

109--+ 15,5 

Immune + 
normal AD * 

Immune AD *+ 
n o r m a l  

8+8 <3 
4+4 12,7+-2,2 
2+2 49,3-+4,9 

8-t-8 [ <5 
4-1-4 15,6--+2,8 
2-t--I- 45,5+5,8 

N o r m a l  A D  * + 
n o r m a l  8+8 

4T4 
2W2 

53,7---+ 3,7 
66,0+- 1,1 
67,5--+3,2 

CytotoxJc 
effect 
(in%) 

91,6 
50.5 
33 1" 

control 

<93 
80,8 
27 t 

91 
76,4 
32,6 

control 

* L y m p h o c y t e s  t r e a t e d  with AD (3 pg/ '  
ml)  and w a she d .  
S P <  0.02, in the o t h e r  c a s e s  P <  0.01 

the e f f ec t  of  AD on the a c t i v i t y  of  i m m u n e  l y m p h o c y t e s  
a r e  g iven  in Tab le  1. B10.D2 a n t i - C 5 7 B L / 1 0 ,  C3H 
a n t i - C 5 7 B L / 1 0 ,  and CC57BR a n t i - C 3 H  l y m p h o c y t e s  
l o w e r e d  a f t e r  t r e a t m e n t  wi th  AD in c o n c e n t r a t i o n s  of 
be tween  0.25 and 3 . 5 / l g / m l ,  i r r e s p e c t i v e  of  the dose  
of l y m p h o c y t e s  ( f rom 5 to 20 mi l l i on )  and the p e r i o d  
of  incuba t ion  with the  t a r g e t  c e i l s  (6 o r  18 h). Con-  
v e r s e l y ,  t r e a t m e n t  of the i m m u n e  l y m p h o c y t e s  w i t h  
AD l ed  to a s l i g h t  i n c r e a s e  in t h e i r  CE. 

As  Table  1 s h o w s ,  i m m u n e  l y m p h o c y t e s  t r e a t e d  
with  AD d e s t r o y e d  on ly  the c o r r e s p o n d i n g  t a r g e t s  and 
had no s p e c i f i c  cy to tox i c  ac t ion  on m a c r o p h a g e s  of 
the  r e c i p i e n t  l i ne s  o r  of u n r e l a t e d  l i n e s .  The CE of 
i m m u n e  l y m p h o c y t e s  t r e a t e d  with  AD thus r e t a i n s  i t s  
i m m u n o l o g i c  s p e c i f i c i t y .  

Al though  the CE of  i m m u n e  l y m p h o c y t e s  t r e a t e d  with  AD was  much  g r e a t e r  than the n o n s p e c i f i c  tox-  
i c i t y  of n o r m a l  l y m p h o c y t e s  t r e a t e d  with  AD, the p o s s i b i l i t y  cannot  be r u l e d  out  t ha t  b e c a u s e  of the non-  
s p e c i f i c  cy to tox i c  " b a c k g r o u n d "  (in the  18-h  e x p e r i m e n t s )  the d e c r e a s e  in a c t i v i t y  of the  i m m u n e  l y m p h o -  
c y t e s  cou ld  not  be d e t e c t e d .  To t e s t  th is  h y p o t h e s i s ,  m i x t u r e s  of  n o r m a l  and i m m u n e  l y m p h o c y t e s ,  un-  
t r e a t e d  and t r e a t e d  wi th  AD, w e r e  added  to the c u l t u r e s  so tha t  the n o n s p e c i f i c  ( "background" )  t o x i c i t y  was  
equal  in a l l  c a s e s  (Tab le  2). Under  t h e s e  cond i t i ons  the  CE of  the i m m u n e  l y m p h o c y t e s  was  equa l  r e g a r d -  
l e s s  of w h e t h e r  they  w e r e  t r e a t e d  with AD o r  not .  Tab le  2 shows tha t  the n o n s p e c i f i c  t o x i c i t y  p r o d u c e d  by 
t r e a t m e n t  of  the  l y m p h o c y t e s  wi th  AD did not  a f f ec t  the s p e c i f i c  a c t i v i t y  of  the  i m m u n e  l y m p h o c y t e s  even 
when they  w e r e  u s e d  in the m i n i m a l l y  a c t i v e  d o s e  (2 m i l l i o n ) .  

T r e a t m e n t  of ] y m p h o c y t e s  wi th  AD i r r e v e r s i b l y  d e p r e s s e s  the s y n t h e s i s  of  c e l l  RNA. The i n t ens i t y  
of  th is  d e p r e s s i o n  depends  on the AD c o n c e n t r a t i o n :  r e s u l t s  ob ta ined  by  v a r i o u s  w o r k e r s  show that  1 # g / m l  
d e p r e s s e s  the s y n t h e s i s  of to ta l  RNA by 75% [15], 80-83% [17], o r  m o r e  than 90% [7]; 3 - 5 / ~ g / m l  d e p r e s s e s  
i t s  s y n t h e s i s  by  92-95%[7 ,  17]. Syn thes i s  of  mRNA and rRNA i s  m o s t  s e n s i t i v e  to the  ac t i on  of  t he se  con -  
c e n t r a t i o n s  of  AD [7, 15, 18]. 
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The absence  of effect  of AD (1.3-3.5 ~g/ml)  on the CE of immune lymphocytes  demons t ra ted  in the 
p r e s e n t  investigation indicates that the CE is exhibited without synthesis  of mRNA essent ia l  for  the f o r m a -  
tion in vi t ro  of antibodies,  espec ia l ly  those of type 19S [8, 14, 18]. The protein synthes is  essent ia l  for CE 
[6, 11] evidently takes  place in the lymphocytes  on a p r e f o r m e d  RNA template .  These resu l t s  a re  in a g r e e -  
ment  with data indicating the inability of AD to depress  the CE of normal  tymphocytes  in the p r e s e n c e  of 
phytohemaggtutinin [I31, but they do not agree  with data indicating depress ion  of the act ivi ty  of immune 
Iymphecytes  in vivo by mitomycin  C (100 ttg/ml) and AD (12.5 t~g/mt) [101 and in vi t ro  by imuran (azothio- 
prine) (5-10 t~g/ml) [20] and AD (10 #g/mI)  [11]. The high concentra t ions  of inhibitors in these  ca se s  not 
only were  able to depress  mRNA synthes is ,  but also to produce  o ther  effects  leading to death of the lympho-  
cytes .  

P r e s e r v a t i o n  of act ivi ty of the immune lymphocytes  despite  depress ion  of RNA synthesis  in them in- 
dicates  that the posb .J le  t r a n s f e r  of newly synthesized RNA f rom lymphocyte  to t a rge t  ce l l s  [9] is not e s -  
sent ial  for  C E. 

The author is grateful  to G. N. Vornakova for  specia l ized technical a s s i s t ance .  
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