
M I C R O B I O L O G Y  AND I M M U N O L O G Y  

I N V E S T I G A T I O N  O F  A C T I V I T Y  OF A N T I L Y M P H O I D  

S E R A  IN C U L T U R E S  OF H U M A N  C I R C U L A T I N G  

B L O O D  L Y M P H O C Y T E S  

V.  I .  G o v a l l o ,  M. P .  G r i g o r ' e v a ,  
I .  I .  K o p e l y a n ,  a n d  G.  A.  K o s m i a d i  

UDC 612.112.94.014.46:615.365.018o53 

Individual heterologous anti lymphoid s e r a  ac t  d i f ferent ly  on the b l a s t - t r a n s f o r m a t i o n  reac t ion  
in mixed cul tures  o f  homologous human ci rcula t ing blood lymphocytes .  The effect  of the ant i -  
lymphoid s e r a  depended on their  ac t iv i ty  in a lymphocyte monocul ture .  

Heterologous  a n t i s e r a  aga ins t  lymphocytes  (ALS) or  thymocytes  (ATS) of a r ec ip ien t  give r i s e  to a 
marked  i m m u n o d e p r e s s i v e  ef fec t  during al lograf t ing [1, 2, 7-10, 12]. A convenient  working model for s tudy-  
ing the m e c h a n i s m  of act ion of anti lymphoid s e r a  on lymphoid ceils  is a cul ture of c i rcula t ing blood lym-  
phocytes .  In the p r e s e n c e  of ALS, m i t o t i c  act iv i ty  of lymphocytes  in cul ture  is s t imulated [3, 5, 6, 11]. 
However ,  there  is no informat ion  in the l i t e ra tu re  concerning the effect  of ALS on a mixed culture of l ym-  
phocytes .  

The object  of this invest igat ion was to study the action of var ious  heterologous an t i s e r a  agains t  human 
lymphoid cel ls  on monocul tures  and mixed cul tures  of c i rculat ing blood lymphocytes .  

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

Ant i se ra  we re  obtained by immunizing rabbi t s  and horses  with a suspension of human fetal lympho- 
cytes  or  thymocytes~ The scheme  of immunizat ion  and method of obtaining an t i se ra  were  descr ibed  by the 
w r i t e r s  previous ly .  Altogether  8 an t i s e r a  were  obtained for testing: 4 rabb i t  ATS, 2 rabbi t  ALS, and 2 
horse  ALS. The antibody t i te r  in the an t i s e r a  was tested by the lymphocyte-agglut ina t ion  react ion  (LAR) 
and the lymphocytetoxic  t e s t  (LCT). 

The b l a s t - t r a n s f o r m a t i o n  reac t ion  in monocul tures  and mixed cul tures  of lymphocytes  (BTR) was c a r -  
r ied out by the w r i t e r s  ~ modif icat ion of the method descr ibed  in [4]. Monocultures and mixed cul tures  of 
homologous lymphocytes  obtained f rom 23 apparent ly  healthy pe r sons  were  studied~ 

The act ivi ty  of the anti lymphoid s e r e  was es t imated  by their  abil i ty to cause  b las t  t rans forming ,  cyto-  
toxic and leukocyte-agglut inat ing effects  in vi t ro .  The cytotoxic e f fec t  was a s s e s s e d  quanti tat ively f rom the 
re la t ive  number  of lysed and degenera ted  cei ls  (under 10% +, 10-20%++,  30-40~c +++, 50-60~c++++, and 
60% +++++) .  The ef fec t  of the an t i s e r a  on the BTR in a mixed culture was a s s e s s e d  f rom the change in in-  
tensi ty  of reac t ion  of cei ls  p r e l i m i na r i l y  tes ted  with ALS or  ATS. 

In al l  s e r i e s  of expe r imen t s  the following s tandard  scheme  of t r ea tmen t  of lymphocytes  was used. 
Whole an t i se rum,  in a dose  of 0.1 ml  per  mil l ion lymphocytes ,  was added to the monoculture~ T r e a t m e n t  of 
the lymphocyte  p a r t n e r s  during cult ivation was ca r r i ed  out in the p re sence  of a dose of 0~ ml  per  mil l ion 
cel ls .  After  incubation for  30 rain a t  37 ~ the cells were  washed with medium No. 199 and mixed in the p ro -  
port ion of 1 : 1 for subsequent  cult ivation by the usual scheme.  
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T A B L E  i .  A c t i v i t y  of  ALS and ATS in V i t ro  
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Fig. i. Changes in 
BTR in m i x e d  c u l t u r e  
of homologous  l y m p h o -  
c y t e s  t r e a t e d  wi th  ALS 
o r  ATS.  A b s c i s s a :  
No. of i n d i v i d u a l  a n t i -  
s e r a  wi th  which  l y m -  
p h o e y t e s  w e r e  t r e a t e d ;  
ordinate: B T R  (in %); 
1) BTR in mixed c u l -  
t u re  of native lympho- 
cytes; 2) BTR in mix- 
ed culture of the same 
lymphocytes but pre- 
liminarily treated with 
antiserum. 

The r e a c t i o n  in a m i x e d  c u l t u r e  of  l y m p h o c y t e s ,  both t r e a t e d  and u n t r e a t e d  
wi th  a n t i s e r u m ,  was  r e a d  on the 6th day~ A c t i v i t y  of the a n t i s e r a  in the m o n o -  
c u l t u r e  was  e s t i m a t e d  on the 3 r d  day  of  cu l t i va t i on .  A l l  t e s t  s e r a  w e r e  i n a c t i -  
v a t e d  by hea t ing  t h e m  a t  56 ~ fo r  30 rain.  

The  fo l lowing  c o n t r o l s  w e r e  s e t  up: 1) a m o n o c u i t u r e  of  l y m p h o c y t e s  in the 
p r e s e n c e  of  au to logous  s e r u m ;  2) a m o n o c u l t u r e  of  l y m p h o c y t e s  in the p r e s e n c e  
of  a n o n i m m u n e  h e t e r o l o g o u s  s e r u m  ( r a b b i t  o r  h o r s e ) ;  3) a m o n o c u l t u r e  of l y m -  
p h o c y t e s  p r e l i m i n a r i l y  t r e a t e d  ~ i th  a n t i s e r u m  and w a s h e d  wi th  m e d i u m  No. 199; 
4) a m o n o c u l t u r e  o f  r a b b i t  o r  m o u s e  l y m p h o c y t e s  in the p r e s e n c e  of the t e s t  a n t i -  
s e r a ;  5) a m i x e d  c u l t u r e  of  human  h o m o l o g o u s  l y m p h o c y t e s ,  not  t r e a t e d  wi th  
a n t i s e r u m .  

EXPERIMENTAL RESULTS 

The addition of ALS and ATS to a monoculture of lymphocytes caused 
agglutinating, blast-transforming, and cytotoxic effects (Table i). 

With a decrease in transforming activity of the antisera, their cytotoxic 
action increased (Table i). No strict correlation could be found between the cyto- 
toxic activity of antisera in monoculture and the titers of leukocyte antibodies. 
Heating the serum appreciably reduced the cytotoxic effect in a culture of lympho- 
cytes. Of all the antisera tested, horse serum (No. 9) had the greatest cytotoxi- 
city, and caused virtually total death of the cells in the monoculture. 

Heterologous nonimmune sera, inactivated by heating to 56 ~ for 30 rain, 
caused weak cytolysis and gave no transforming effect. The antisera possessed 
species-specificity, so that their addition to a monoculture of mouse or rabbit 
lymphocytes caused no changes other than a weak eytolytic action. 

It follows from these results that the properties of individual heterologous 
antilymphoid sera differ when tested in monoculture. The preliminary results 

obtained by testing Soviet and imported specimens of immune globulins isolated from ALS indicate that they 
also may possess different eytotoxic and blast-transforming activities in a lymphocyte culture in vitro. 
These differences evidently depend on many factors: the scheme of immunization, the characteristics of 
the antigen used, the species of animal from which the antiserum was obtained, and so on. Similar obser- 

vations have been made previously by the writers during experiments in vivo after injection of various anti- 
sera into rabbits with skin allografts [2]. 

To investigate the relationship between the cytotoxic and transforming activities of the immune anti- 
sera, a series of tests was carried out using different dilutions. With increasing dilution of antiserum No. 9 
(Table i) to 1 : 20, a gradual decrease in its cytotoxic activity and an increase in its ability to stimulate the 
BTR were observed, after which both effects diminished. In experiments in which antisera Nos. 4 and 5 
were diluted (Table i), the gradual disappearance of both their transforming and their cytotoxic activity was 
observed. On the basis of these results it can be postulated that the change in the quantitative relationship 
between the studied parameters during dilution of ALS and ATS is characteristic only of the most active sera. 
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In whole s e r a  Nos. 4 and 5 the content of t r ans fo rming  and cytotoxic fac tors  was evidently at the threshold 
level,  so that a 1 : 10 dilution led to the complete  d i sappea rance  of these p roper t i e s .  

In the expe r imen t s  of s e r i e s  II the BTR was studied in a mixed cul ture  of human lymphocytes  p re l i -  
m ina r i l y  t rea ted  with AIA o r  ATS. The control  monocul ture  of lymphocytes  t rea ted  with an t i s e rum was 
v i r tua l ly  indis t inguishable f r o m  a monocuI ture  of  untreated lymphocytes .  The exception was horse  ALS No. 
9, which, because  of i ts  m a rked  toxicity,  caused cons iderab le  des t ruc t ion  of cel ls  even a f te r  t r ea tmen t  for  
only 30 min. The lymphocytes  thus underwent  the c h a r a c t e r i s t i c  morphologica l  t r ans fo rma t ion  only in the 
p r e s e n c e  of a n t i s e r u m  in the cul ture .  However,  in a mixed cul ture  of homologous cel ls ,  p r e l i m i n a r y  con- 
t ac t  between lymphocytes  and an t i se rum,  even for  only a s h o r t  t ime,  affected their  abil i ty to undergo m o r -  
phological t r ans fo rma t ion  (Fig. 1). Ant i se ra  with marked  blastogenic  and cytotoxic act ion in menocul ture  
(No. 1, 2, 9; Table 1) caused death of lymphocytes  in a mixed cul ture.  Rabbi t  ATS (Nos. 4, 5), giving a mean  
t r ans fo rma t ion  of 20% and a mode ra t e  cytotoxic effect  in a monocul ture  of lymphocytes  (++), lowered the 
BTR in a mixed cul ture  by m o r e  than half. Horse  ALS No. 8 and rabb i t  ATS No. 7, which in monocul ture  
caused weak t r ans fo rming  and marked  cytotexic effects ,  a l m o s t  doubled the BTR in a mixed culture.  These 
r e su l t s  sugges t  that the e f fec t  of immune heterologous a n t i s e r a  depends on the ra t io  between the content of 
t r ans fo rming  and cytotoxic fac to rs .  I t  should be noted that  the c h a r a c t e r  of the change in BTR was indepen- 
dent of the t e s t  sy s t em,  for  when the s a m e  a n t i s e r u m  was used during cultivation of d i f ferent  populations of 
lymphocytes ,  s i m i l a r  r e s u l t s  we re  obtained~ 

Hence,  in a mixed cul ture  anti lymphoid s e r a  can produce both s t imulat ion and inhibition of the BTR. 
The bes t  s i tuat ion for  mani fes ta t ion  of the i m m u n o - d e p r e s s i v e  effect  on the BTR in mixed cul ture  is ev i -  
dently that in which both the t r ans fo rming  and eytotoxic ac t iv i t ies  of  the an t i s e r a  a r e  suff icient ly s t rong.  
However ,  the final answer  to the question of op t imal  p a r a m e t e r s  of biological  act iv i ty  of  anti lymphoid s e r a  
can only be obtained a f t e r  a pa ra l l e l  invest igat ion of d i f fe ren t  a n t i s e r a  in vivo and in vi t ro .  
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