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The cytotoxic effect of immune lymphocytes on allogeneic target  cells was depressed in pro-  
portion to the concentrat ion of normal  mouse se rum in the culture medium. The intensity 
of depress ion of the cytotoxic effect of the al loant iserum against antigens of the target  cells 
was the same as that of normal  serum.  Alloantibodies against the donor line of lymphocytes,  
on the other hand, intensified the cytotoxic effect while preserv ing  its immunologic specific- 
ity. This action of the antibodies was abolished by absorption of the al loant iserum with the 
corresponding lymphocytes.  

Interaction between humoral  alloantibodies and immune lymphocytes is regarded as one of the f a c -  
tors determining the fate of a graft .  By blocking transplantation antigens, alloantibodies promote or pre-  
vent the cytotoxic effect of the lymphocytes depending on the concrete  conditions [1, 5, 15]. Studies of this 
problem on an in vi t ro  model of cellular immunity have shown that t rea tment  of target  cells with the c o r r e -  
sponding alloantibodies did not prevent the cytotoxic effect of the immune lymphocytes if the antibodies 
were removed before addition of the lymphocytes [3]. Conversely,  the activity of the immune lymphocytes 
was suppressed if they were added in the presence of an excess of ant iserum against target  cells [7, 13]. 
Antibodies react ing only with a small  proport ion of antigens of the target  cells against which the lympho- 
cytes exerted their action did not depress  the cytotoxic effect [8, 12]. A study of antitumor immunity has 
shown that af ter  absorption o r  removal  of tumors  f rom mice ,  rabbits ,  and man their se ra  did not depress  
the cytotoxic action of syngeneic lymphocytes in vi tro on the tumor  cells, but they did possess  this p roper -  
ty if they were obtained f rom donors with a p rogress ive ly  developing tumor [10]. 

In all these cases ,  the syngeneic or allogeneic antibodies were directed against target cells. The ac-  
tion of antilymphocytic alloantibodies on the activity of immune lymphocytes has not been studied. 

The object of the present  investigation was to study the effect of normal  and immune mouse se ra  
against antigens of lymphocytes or target  cells on the activity of immune lymphocytes.  

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

Mice of inbred lines C57BL/10Sn (H-2b), CC57BR (H-2b), and B10-D2 (H-2 d) were obtained from the 
nu r se r y  of the N. F. Gamaleya Institute of Epidemiology and Microbiology and used at the age of 8-16 
weeks. The tumors  used were sa rcomas  induced by methylcholanthrene and reinoculated into C57BL/10Sn 
and B10.D2 mice. C57BL anti-B10.D2 and D10.D2 anti-C57BL ant isera  were obtained by immunization 
with 6 doses of allogeneic cells [2] and were kept at -20~ The antibodies were determined by the dex- 
t ran hemagglutination test [9]. The ti ter of the se ra  varied from 9 to 12 log 2. 
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Fig.  1. Effect  of n o r m a l  mouse s e r u m  on CE 
of immune lymphocytes .  A b s c i s s a ,  f i na l con -  
cen t ra t ion  of s e r u m  in medium (in %) ; ordinate ,  
CE (in %; columns) and dep re s s ion  of CE (in 
% ; curve) .  Points denote r e s u l t s  of individual  
e x p e r i m e n t s ,  v e r t i c a l  l ines  show confidence 
in t e rva l s  for  a 95% level  of s igni f icance .  

The t a rge t  ce l l s  cons i s ted  of 2 -day  p r i m a r y  mono-  
l aye r  cu l tu res  of pe r i tonea l  mac rophages  obtained with 
the aid of an i r r i t a n t  and seeded in a concent ra t ion  of 
2 x 10~/ml in f l a t - s i de d  t e s t  tubes.  

The expe r imen t s  to study the cytotoxic effect  (CE) 
were  c a r r i e d  out by the method desc r ibed  p rev ious ly  [3, 
4]. immune and no rma l  lymphocytes  f rom mice of the 
same line were  washed 3 t imes  and the number  of l iving 
ce l l s  counted, a f te r  which they were  suspended in med i -  
um No. 199 and added in equal doses in a volume of 1 ml  
to washed cu l tu res  of t a rge t  ce l l s .  The dose of lympho-  
cytes  var ied  f rom 5 x 1 0  6 to 20 • 1 0  6 p e r  tube, and each 
sample  of lymphocytes  was added to 4 tubes.  The med i -  
um was r e p l a c e d  a f te r  24 h by medium No. 199 with 2% 
bovine s e rum,  and the number  of l iving macrophages  was 
counted next day, and the value of CE de te rmined .  S ta t i s -  
t i ca l  s ignif icance was a s s e s s e d  by Student ' s  t - t e s t .  

To t r e a t  the t a rge t  ce l l s  with the s e r a ,  washed cul-  
tures  were  incubated for  1 h at 37~ in a volume of 0.5 ml ,  a f te r  which an equal volume of suspens ion  of 
lymphocytes  was added. When the lymphocytes  were  t r ea ted  with the s e r a ,  f rom 20 x 106 to 80 x 10 ~ of s ed i -  
mented ce l l s  were  suspended in 0.8 ml of di f ferent  di lut ions of s e r a  or of medium No. 199, and incubated 
for  1 h at 37~ a f te r  which 3.2 ml  medium No. 199 was added to each sample  and the mix tu re  added to the 
cu l tu res  in doses  of 1 ml .  

Complete  exhaust ion of the ant ibodies  by a l logeneic  spleen ce l l s  was c a r r i e d  out by incubation of 37~ 
for  1 h in the p ropor t ion  of 108 ce l l s  to 1 ml  s e r u m  diluted 1 : 10. Comple teness  of exhaust ion was ver i f ied  
by dext ran  hemagglut ina t ion .  

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

The CE of the immune lymphocytes  in the p re sence  of no rma l  mouse s e r u m  was studied in 16 e x p e r i -  
ments .  As Fig.  1 shows, the CE, the mean value of which was 59%, was reduced by 15, 47, 61, and 71% 
a f t e r  the addit ion of 0.5, 2, 10, and 15% n o r m a l  s e r u m  r e s p e c t i v e l y  to the medium.  This de p r e s s i on  of CE 
is highly s igni f icant  (P < 0.01) in the p re sence  of s e r u m  in concent ra t ions  of 2% or  m o r e .  

Depres s ion  of CE by n o r m a l  s e r u m  and by an t i s e rum agains t  t a rge t  ce l ls  was the subject  of p a r a l l e l  
t es t s  in 7 e x p e r i m e n t s .  The f inal  dilution of the s e r a  in the medium v a r i e d  f rom 1 to 20% and the final 
t i t e r  of ant ibodies  f rom 4 to 9 log 2. The CE of the C57BL anti-B10.D2 lymphocytes  was usual ly  1.5 t imes  
l e s s  than the CE of the B10.D2 ant i -C57BL lymphocytes  for  equal doses .  

The r e su l t s  in Fig. 2 show that the CE of C57BL anti-B10.D2 lymphocytes  was reduced by 25-100% 
in propor t ion  to the i n c r e a s e  in concent ra t ion  of no rma l  s e r u m .  The CE of the B10.D2 an t i -C57BL lympho- 
cytes was not s ignif icant ly  changed by s e r u m  in a concentra t ion  of 2%, but was reduced on the ave rage  by 
55% by s e r u m  in a concentra t ion  of 20%. In no case  was the dep re s s ion  of CE in the p r e s e n c e  of a n t i s e r u m  
agains t  t a rge t  cel l  ant igens s ignif icant ly  different  f rom that in the p r e s e n c e  of no rma l  s e rum.  

The effect  of ant i lymphocyt ic  B10.D2 ant i -C57BL ant ibodies  on CE of C57BLant i -B10.D2 lymphoeytes  
was studied in 9 expe r imen t s .  The mean value of CE of the unt rea ted  immune lymphocytes  was 62% (Fig. 3). 
As in the prev ious  e x p e r i m e n t s ,  CE was reduced by the addit ion of no rma l  s e r u m  to the medium,  but it  in-  
c r e a s e d  again if an t i lymphocyt ic  an t i s e rum was used.  As Fig. 3 shows, the i n c r e a s e  in CE due to the ac -  
tion of an t i s e rum,  compared  with no rma l  s e r u m ,  averaged  36, 75, and 135% for f inal  concent ra t ions  of s e r a  
in the medium of 0.4, 2, and 10% re spec t i ve ly ,  and in the las t  2 ca ses  it  was highly s igni f icant  (P < 0.01) in 
a l l  expe r imen t s .  

An i n c r e a s e  in CE was d i scove red  only if ant i lymphocyt ic  ant ibodies  were  constant ly  p r e s e n t  in the 
medium,  because  the ac t iv i ty  of lymphocytes  washed to remove  s e r u m  af te r  p r e l i m i n a r y  t r e a t m e n t  was in-  
d is t inguishable  f rom the CE of the or ig ina l  immune lymphocytes .  

The p r e s e n c e  of ant i lymphocyt ic  a l loant ibodies  in the medium did not change the spec i f i c i ty  of the 
CE: C57BL anti-D10.D2 lymphocytes  had no CE on syngeneic  C57BL m a c r o p h a s e s ,  and norma l  lympho-  
cytes  did not become act ive (Fig. 3). 
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Fig.  2. Effect of ant ibodies  aga ins t  t a rge t  ce l l s  on CE 
of immune lymphocytes .  A b s c i s s a ,  f inal  concent ra t ion  
of s e r u m  In medium (in %) ; ord ina te ,  dep re s s ion  of CE 
(in %). Continuous l ines r e p r e s e n t  n o r m a l  s e r a ,  broken 
l ines  a n t i s e r a .  1) Lymphocytes  and C57BL anti-B10.D2 
s e r u m ;  2) B10.D2 ant i -C57BL se rum.  
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F ig .  3. Effect  of B10.D2 an t i -C57BL ant ibodies  on CE 
of C57BL anti-B10.D2 lymphocytes .  A b s c i s s a ,  f inal  
concent ra t ion  of s e r u m  in medium (in %); ord ina te ,  CE 
(in %). Continuous line and unshaded columns r e p r e -  
sent  n o r m a l  se rum;  broken line and b lack  columns,  an- 
t i s e rum;  shaded columns,  no s e r u m .  A) Act ion of i m -  
mune lymphocytes  of a l logeneic  B10.D2 t a rge t  ce l l s ;  
B) ac t ion of immune lymphoeytes  on syngeneic  C57BL 
t a rge t  ce i l s ;  C)act ion of n o r m a l  C57BL lymphocytes  on 
a l logeneic  B10.D2 t a rge t  ce l l s .  Ve: ' t ica l  l ines denote 
confidence i n t e rva l s  for  a 95% level  of s igni f icance .  

To demons t r a t e  the causa l  ro le  of an t i lymphocyt ic  ant ibodies  in the i n c r e a s e  in CE, B10.D2 ant i -  
C57BL s e r u m  was absorbed  with CC57BR lymphocytes  p o s s e s s i n g  antigens of the same H-2 a l le le  as 
C57BL. As Table  1 shows, the i n c r e a s e  in CE in the p r e s e n c e  of absorbed  s e r u m  was much lower than the 
i n c r e a s e  in CE in the p r e s e n c e  of the o r ig ina l  s e rum.  Control  absorp t ion  by syngeneic  B10.D2 lymphocytes  
did not reduce  the i n c r e a s e  in CE. 

The r e su l t s  indicate  that dep re s s ion  of the CE of immune lymphocytes  by ant ibodies  agains t  t a rge t  
ce i ls  is not spec i f ic :  the analogous r e s u l t  was observed  in the p re sence  of no rma l  mouse s e rum.  These 
f indings do not ag ree  with those ci ted above [7, 12, 13]. The d i s c r e p a n c y  could be due to d i f fe rences  in the 
e x p e r i m e n t a l  condi t ions:  in the work of Brunner  et al .  [7], a suspens ion  cul ture  was used as the t a rge t  
ce i l s ,  and the CE was e s t i m a t e d  f rom the e l imina t ion  of Cr 51 f rom the ce l l s  or inhibit ion of growth of the 
colonies .  In 2 of the 3 e x p e r i m e n t s  d e s c r i b e d  by M~iller [13], the CE was a l so  d e p r e s s e d  in the p re sence  
of n o r m a l  s e r u m ,  although to a l e s s e r  degree  than by an t i s e rum.  In the p r e s e n t  e xpe r i m e n t s ,  de p r e s s ion  
of the CE by n o r m a l  mouse s e r u m  was a s soc i a t e d  with de p r e s s i on  of the adsorp t ion  of immune lymphocytes  
on the t a rge t  ce l l s .  The s e r u m  of o ther  spec ies  (bovine, for  example)  did not p o s s e s s  this act ion.  Judging 
f rom the p r e l i m i n a r y  data ,  the ac t ive  p r inc ip le  in mouse  s e r u m  is a -g lobu l in .  
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TABLE 1. Absorption of Alloantibodies Stimulating Cytotoxic Effect 
(in %) of C57BL Anti-B10.D2 Lymphocytes 

Added  to  m e d i u m  No. 199  

s e r u m  B10.D2 15%-3%* 

an t i -C~TBL a n t i s e r u m  None 
added 

normal unabsorbed 
CC57BR 

(expt.) 

1 2 3 4 

82.6 
71,7 
81,1 
46,7 

80,7 (19) 
66,3 (66) 
60,5 (76) 
40,8 (316) 

67,5 
40.0 
34,4 
9,8 

61,7 (0) 
50,2 (25) 

18,0~-84) 

absorbed by cells 
B10.D2 p~ 
(control) 

5 

<0,05 83,6 (24) 
<0,01 64,3 (61) 
<~,,05 77,5_(126) 

p~ 

>0,1 
>0,1 
>0,05 

* F i rs t  number  denotes concentration during pre l iminary  t rea tment  
of lymphocytes,  second number final concentration in medium. 
~Diffcrences f rom resul ts  in column 3. 
Note. Increase  in cytotoxic effect in parentheses (in percent  re la-  
tive to values in column 2). 

The mechanisms of destruct ion of target  cells have been the subject of lively debate in recent  yea r s .  
One suggestion is that this destruction is due to "aliogeneic inhibition," i.e., to close contact between anti- 
genically unidentical surfaces of lymphocytes and target cells. The role of "immunity" of the lymphocytes 
is mere ly  to facilitate this contact [11]. If this hypothesis is co r rec t ,  antibodies against lymphocytes,  by 
blocking thei r  ~mfigens, must  prevent  contact with foreign antigens and depress  CE, as was observed when 
normal  mouse lymphocytes,  st imulated by phytohemagglutinin, were  used [14]. 

The resul ts  of the present  investigation do not support th ishypothesis :  antilymphocytic alloantibodies 
not only did not depress  but, on the contrary ,  they stimulated the CE of the immune lymphocytes compared 
with that in the presence  of normal  serum.  Similar  resul ts  [12] were published af ter  the completion of this 
investigation. Destruction of target  cells by immune and "activated" normal  lymphocytes is evidently due 
to different mechanisms.  

The increase  in CE by the action of antilymphocytic antibodies may be associated with a decrease  in 
the charge on the surface of the lymphocytes on contact with antibodies [6, 16] and with a subsequent in- 
c rease  in their adsorption on target  cells or  with activation of in t racel lular  p rocesses  essential  to CE in 
the lymphocytes.  This problem requi res  fur ther  study. 

The work was part ly subsidized by the World Health Organization. The author is grateful  to G. N. 
Barnakova for  specialized technical assis tance.  
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