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Interact ion between sensitized lymphocyte s and antigen--containing target  cells was studied 
in vitro in exper iments  on BALB/c  mice (vaccinated with BCG, infected with s train H37Rv, 
and intact). Depending on their  source,  the lymphocytes were found to differ in their  cy to -  
toxic activity. 

Both in experimental  tuberculosis  and in animals vaccinated with BCG, a state of hypersensi t ivi ty of 
delayed type (HDT) develops. However, different tes ts  with the cells  of these animals were found to give 
different resu l t s  as r ega rds  the actual cr i ter ion of late development charac te r i s t i c  of HDT (the blas t -  
t ransformat ion test  and the inhibition of migrat ion test), depending on the intensity of immunity and the ex- 
tent of spread of the specific p rocess  [2]. Tests  revealing a state of hypersensi t ivi ty in vitro also include 
the cytotoxic action of lymphocytes on target  cells  [1, 3--5, 8, 10]. It was recent ly  shown that lymphocytes,  
Sensitized to mycobacter ia l  antigens, dest roy e ry throcytes  which have adsorbed PPD in vitro [9, 12], and 
that preincubation of sensit ized lymphocytes with PPD induces their cytotoxic action on intact f ibroblasts  
[11]. It has also been shown that the lymphocytes of mice vaccinated with BCG specifically dest roy in 
vitro macrophages  containing mycobacter ia l  antigens. 

The object of the investigation descr ibed below was to study the resu l t s  of interaction between lym- 
phocytes and antigen-containing macrophages  in relat ion to the source of the lymphocytes and macrophages .  

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

Experiments  were ca r r i ed  out on 60 BALB/c  mice; 20 mice were infected 21 and 28 days before the 
investigation with 0.1 mg of a culture of s train H37Rv, 20 mice were vaccinated 1.5 months before the ex- 
per iment  with 1 mg of BCG, and 20 animals were used as the control.  Macrophages obtained f rom the in- 
fected, vaccinated, and control mice were grown for 48 h in flat-bottomed tubes. Each tube contained 
200,000-250,000 macrophages  in 1 ml medium No. 199 with 20% bovine serum and 10% lactalbumin. Lym- 
phocytes, also f rom infected, vaccinated, and control animals were then added to the tubes in the propor-  
tion of 100 viable lymphocytes per  macrophage (the lymphocytes were obtained f rom lymph glands by 
"extrusion, " and their  viablity was est imated by staining with 0.1% trypan blue and 0.1% eosin).  Viable 
lymphocytes,  2 • 107 in number,  were added to each tube with the macrophages  in 1 ml medium No. 199 
with 15% laetalbumin and the medium was changed after  24 h (for one with 2% inactivated bovine se rum 
and 10% lactalbumin). The resul ts  of the test  were est imated after 48 h by the formula:  

a - - b  
a • 

where a is the number of living macrophages  (mean number per field of vision, magnification 200 x) after 
incubation with the control lymphocytes,  and b the number after incuvation with sensit ized lymphocytes.  
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TABLE I. Interaction between Sensitized Lymphocytes and Antigea- 
Containing Target Cells 

Lymphocytes of vacci- 
nated animals 

~6 =0. number Of I t cytotoxic o living mac- 
~ ropnages ] effect, % 

Vacci- 
nated 
ani- 
reals 
In- 
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ani - 
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trol 
ani - 
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49.8 

41,4 
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53,7 

43.6 

94,5 
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[ cytotoxic 
effect, % 

1 12  

Lymphocytes of vacci- 

number of 
living mac- 
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47,11 64,6 58,4 

53,51 54,4 56,6 

-- 96,6 93,4 

nated animals 
number of 
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ropnages 

, 12  

42,41 96,7 lO1,5 

41,41 91,6 93,5 

- lO2,6 161,8 

cytotoxic 
effect, % 

I 2 

33,21 

40,71 

w 

f'P < 0.01; in each  of two e x p e r i m e n t s  (at an in terva l  of 1 week) the 
r e s u l t s  of four  ident ical  s p e c i m e n s  {tubes) were  c o m p a r e d .  

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

t h e  r e s u l t s  show (Table 1) tha t  l ym phocy t e s  of vacc ina ted  and infected mice  have a cyto toxic  ac t ion 
on an t igen-con ta in ing  (as shown by the imrnunof luo rescence  method) t a r g e t  ce l l s ,  but  not on the con t ro l  
t a r g e t  ce l l s ;  l ym phoc y t e s  of the con t ro l  a n i m a l s  did not p o s s e s s  such an act ion.  The lymphoey tes  of the 
vacc ina ted  m i c e  d e s t r o y e d  ant igen-conta in ing t a r g e t  ce l l s  m o r e  ac t ive ly  than l ymphocy te s  of infected ani-  
ma l s .  It  was  a lso  found that ,  despi te  the p r e s e n c e  of ant igen in the m a c r o p h a g e s  taken both f r o m  the vacc i -  
nated and f r o m  the infected an ima l s ,  m a c r o p h a g e s  f r o m  the l a t t e r  were  d e s t r o y e d  to a g r e a t e r  deg ree .  

The l ymphocy te s  of the immune  o r g a n i s m  thus have a m o r e  marked  cytotoxic  act ion on antigen--con- 
ta ining t a r g e t  ce l l s  than the c o r r e s p o n d i n g  ce l l s  taken f r o m  an ima l s  with w idesp read  t ube rcu lo s i s ,  i .e, ,  
i n t e rac t ion  be tween  lymphocy te s  and t a r g e t  ce l l s  is not only speci f ic ,  but  a l so  depends on the s tate  of the 
sens i t i zed  ce i l s .  It can be postulated that  the m o r e  act ive des t ruc t i on  of m a c r o p h a g e s  taken f r o m  infected 
an ima l s  is evident ly  due not to the quant i ty  of antigen which they contain,  but  to the i r  g r e a t e r  vulnerabi l i ty .  
It is in te res t ing  to note tha t  t he re  is a definite pa ra l l e l  be tween  the dynamics  of the r eac t ion  d e s c r i b e d  
above and the b l a s t - t r a n s f o r m a t i o n  r eac t ion ,  w h e r e a s  the inhibition of m i g r a t i o n  r eac t i on  (which is a lso a 
tes t  of HDT) had a comple te ly  opposi te  d y n a m i c s :  the two f i r s t  t e s t s  give the s t ronges t  pos i t ive  r e su l t s  if 
the intensi ty  of immuni ty  is high, while the las t  t e s t  is m o r e  s t rong ly  posi t ive in the p r e s e n c e  of w idesp read  
t u b e r c u l o s i s .  

It is no tewor thy  that  a cco rd ing  to r e c e n t  f indings sens i t i zed  l ymphocy te s  [6] o r  cytokinins  [7] can p o -  
tent iate  the e f f ec t ivenes s  of phagoey tos i s .  
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