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Lymphocytes  of inbred l ines  of mice  immunized with an allogeneic tumor  were  labeled with 
thymidine-H 3 in v i t ro  and in vivo, washed, and incubated with t a rge t  ce l l s  in the p r e sence  of 
"cold" thymidine.  Rapid and specif ic adsorpt ion of the fract ion of medium and smal l  lympho-  
ey tes ,  synthesiz ing DNA, on the cor responding  t a rge t  ce l l s  was demons t ra ted  by au torad io-  
graphy.  After  p r e l i m i n a r y  incubation of unlabeled immune lymphocytes  with t a rge t  ce l l s  for 
2 h, followed by the addition of thymidine-H 3 to the cul ture  medium at va r ious  t ime  in te rva ls ,  
the pe rcen tage  of labeled smal l  and medium lymphocytes  adsorbed on the t a rge t  ce l l s  fell, to 
approach i ts  initial level  af ter  contact  for 8 h. I t  is  postulated that the smal l  and medium 
lymphocytes  synthesizing DNA are  "k i l l e r s"  that a re  not t r a n s f o r m e d  into b las t  ce l l s  on con-  
tact  with t a rge t  cel ls .  

KEY WORDS: immune lymphocytes ;  t a rge t  cel ls ;  DNA synthesis ;  se lec t ive  adsorpt ion.  

Ignorance of the pathways of different iat ion of e f fec tor  lymphocytes  f rom their  p r e c u r s o r s  in the 
course  of the reac t ion  to an a l lograf t  is due to lack of study of the cha rac t e r i s t i c  fea tu res  of "ki l ler  n T-ce l l s ,  
in o rde r  to enable them to be dist inguished f rom the remain ing  lymphocyte  population. Immune smal l  l y m -  
phocytes  of r a t s ,  detectable  by acce le ra ted  b las t  t r ans fo rmat ion  in a mixed unidirect ional  cul ture,  a re  gen-  
e ra ted  during the f i r s t  4 h af ter  t ransplanta t ion,  as  is shown by their  incorpora t ion  of thymidine-H 3 injected 
in vivo [11]. Among immune lymphocytes  adsorbed  on the cor responding  t a rge t  ce l l s  (TC) there  is an i m -  
munological ly  specif ic  i nc rea se  in the propor t ion  of ce l l s  synthesizing DNA compared  with the initial popu-  
lation of  immune lymphocytes  [2]. 

In o rde r  to identify the ef fec tor  f ract ion of lymphocytes ,  a fur ther  study was  made of the adsorpt ion 
of lymphocytes  labeled with thymidine-H 3 on TC and of the changes  in propor t ion  of such lymphocytes  in the 
cour se  of the i r  contact  with TC. 

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

Mice of inbred l ines CC57BR and B10.D2 age 8-16 weeks,  r e a r e d  in the n u r s e r y  of the N. F. G a m a -  
leya Institute of Epidemiology and Microbiology,  Were used. Per i tonea l  mac rophages  obtained by means  of 
an i r r i t an t  and seeded 2 days  before  the exper imen t  in Leighton 's  tubes on cove r s l ip s  in a concentrat ion of 
2.5.  105/ml were  used  as  the TC. 

Immune lymphocytes  we re  obtained f rom the regional  lymph glands of CC57BR mice  8 days  af ter  i m -  
munizat ion with a single dose of ce l l s  f rom a t ryps in ized  MCh26 s a r c o m a  [1l, induced in B10.D2 mice  with 
methylcholanthrene  and maintained by r egu la r  subculture.  After  being washed 3 t imes  the lymphocytes  were  
suspended in medium No. 199 in a concentrat ion of 20 �9 10 G c e l l s / m l  and incubated with thymidine-H 3 (1 ~Ci /  
ml) for 2 h at  37* C in a waterba th  with per iodic  shal~ing. Fo r  incorporat ion of the label  in vivo, thymidine-  
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Fig. 1. Propor t ion  of CC57BR 
anti-B10;D2 lymphocytes  ad-  
sorbed on B10.D2 t a rge t  ce l l s  
for  2 h and labeled with t hym i -  
dine-H 3, added to medium 2 h 
before  fixation of p repara t ion .  
Absc i s sa ,  t ime of incubation of 
lymphocytes  with t a rge t  ce l l s  
(in h); ordinate ,  f ract ion of 
labeled ce l l s  among smal l  (a), 
medium (b), l a rge  (c), and all 
(d) lymphocytes .  Ver t ica l  l ines  
indicate twice the s tandard  de -  
viation. 

H 3 was  injected in t raper i tonea l ly  into the mice  in a dose of 1 #Ci /g  
body weight, 4 t i m e s  at in te rva ls  of 3 h, and the lymphocytes  were  
r e m o v e d  30 min af ter  the l as t  injection. Cel ls  t rea ted  with thymidine-  
H 3 were  washed 3 t imes ,  suspended in medium with "cold" thymidine 
(50/~g/ml), and added in a concentra t ion of 5" 106 ml  to washed cu l -  
t u re s  of B10.D2 (experimental)  and CC57BR (control) cu l tu res  of TC, 
three para l l e l  cu l tu res  for each sample  of lymphocytes .  The p r e p a -  
r a t ions  were  washed af ter  incubation for va r ious  t imes ,  fixed with 
methanol ,  t r ea ted  for  autoradiography,  and exposed as desc r ibed  p r e -  
viously [2]. P r e p a r a t i o n s  and f i lms were  stained by G i e m s a ' s  method 
and f rom 600 to 1000 lymphocytes  were  counted in each. Bes ides  
morphologica l  c r i t e r i a ,  to di f ferent ia te  the lymphocytes  the d i ame te r  
of the nuclei was  measu red :  under  7/z - smal l  lymphocytes ;  7-10 /~ - 
medium; over  10/~ - l a r g e  lymphocytes .  

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

In the initial suspens ions  12-15 % of lymph-gland ce l l s  were  
labeled with thymidine-H 3, including 87 % of la rge ,  29 % (in vi t ro)  or  
46 % (in vivo) of medium,  and about 1% of smal l  lymphocytes ;  t r e a t -  
ment  with thymidine-H 3 in vi t ro  and in vivo gave s imi la r  r e su l t s  
(Table 1). After  incubation for 1 h with TC the percen tage  o f  labeled 
ce l l s  in contact  with the cor responding  TC (B10.D2) was doubled, on 
account of labeled smal l  lymphocytes  (a propor t ion  of which was in-  
c r e a s e d  five-fold) and medium lymphoeytes  (doubled). This  effect  
was not p re sen t  af ter  incubation of the same immune lymphocytes  for 
1 h with syngeneic TC (CC57BR). After  incubation for 9 h the p r o -  
port ion of labeled smal l  and medium lymphocytes  was even g r e a t e r  
in the specific sys tem,  but l e s s  so af ter  contact  with syngeneic TC. 

Converse ly ,  the propor t ion  of labeled la rge  lymphocytes  (87-93 %) showed no significant change in the course  
of incubation, but fell to 58-60 % during contact  for 9 h with syngeneic TC (Table 1). The fract ion of smal l  
and medium lymphocytes ,  synthesizing DNA, was thus se lec t ive ly  adsorbed on the cor responding  TC during 
the f i r s t  hour of contact .  

To study the subsequent fate of these  cel ls ,  af ter  the incubation of unlabeled immune lymphocytes  with 
B10.D2 TC, the med ium together  with nonadherent  lymphoeytes  was r e m o v e d  a f te r  incubation for  2 h, the 
cu l tures  were  washed, and at va r ious  t imes  of incubation of the lymphocytes  with TC (0, 2, 4, 6, 8, and 22 h) 
thymidine-H 3 (1 Ci /ml )  was  added to the medium,  and 2 h la te r  the cu l tu res  were  washed 3 t imes  and t rea ted  
as  desc r ibed  above. The ability of immune lymphocyte s, adsorbed on TC for 2 h, to synthesize DNA during 
the same  t ime interval  (2 h), chosen at dif ferent  per iods  of incubation (from 0 to 24 h) with TC, was thereby 
studied (Fig. i ) .  

In the initial  suspension during incubation for 2 h without TC 8.2 % of ce l l s  we re  labeled,  including a 
f ract ion of a percen t  of smal l  lymphocytes ,  10.6 % of medium,  and 61.1% of la rge  lymphocytes .  After  incu- 
bation for  2 h with TC the propor t ion  of labeled lymphocytes  adsorbed on TC was 2.5 t imes  g r e a t e r  than ini-  
t ially,  on account of medium (an i nc rea se  of 4.5 t imes)  and smal l  lymphocytes  (an inc rease  of 10 t imes) .  At 
l a t e r  per iods  of incubation with TC the pe rcen tage  of labeled medium and smal l  lymphocytes  fell, so that 
af ter  8 h these  values  were  indist inguishable f rom initially.  The propor t ion  of labeled la rge  lymphocytes  
was reduced (to 25 %) only in the late s tages  of incubation with thymidine-H 3 (between 22 and 24 h). During 
fur ther  incubation with TC of that  f ract ion of immune lymphocytes  that was  adsorbed  on TC during the f i r s t  
2 h, no inc rease  in DNA synthes is  was  obse rved  in the ce l l s  of any ca tegory;  converse ly ,  the fract ion of l a -  
be led  lymphocytes  dec reased .  

Select ive accumulat ion of b las t  ce l l s  during incubation of immune lymphocytes  with TC [2] is p r e -  
sumably  the r e su l t  not of b l a s t - t r a n s f o r m a t i o n ,  but of se lec t ive  adsorpt ion of b las t  f o r m s  on TC. Since a 
f ract ion of smal l  and medium lymphoeytes  synthesizing DNA and adsorbed  rap id ly  on the cor responding  TC 
was  found in the suspension of immune lymphocytes ,  the poss ib i l i ty  cannot  be ruled out that the cytotoxie 
effect  was  due to these cel ls .  It does  not follow f rom this that a ce r t a in  f ract ion of e f fee tor  lymphocytes ,  
vary ing  with the per iod of immunizat ion,  may not belong to the b las t  ce l l s  [4, 7, 8]. However,  r e m o v a l  of 
all the b las t  ce l l s  f r o m  the suspension by centr i fugat ion in a density gradient  does  not abolish the cytotoxic 
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effect  of the lymphocytes  [3]. Since induction and rea l iza t ion  of ce l lu lar  immunity a re  the functions of two 
different  subpopulations of T - l ym phocy t e s  [9], between which synergic  in teract ion ex i s t s  [5, 6, 9, 10l, it is 
now an urgent  p rob lem to study the need for pro l i fe ra t ion  of each of them for the production of ef fec tor  
lymphocytes  and also the possibi l i ty  of the change f rom one into the other  in the cour se  of the reac t ion  of 
g ra f t  antigens.  

The authors  a re  grateful  to P r o f e s s o r  A. Ya. Frcdens te in  and Dr.  E. A. Lur ia  for useful advice and 
to G. N. Vornakova for exper t  technical  help. The work was par t ly  subsidized by the World Health O r g a n i -  
zation. 
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