
USE OF  A N T I L Y M P H O C Y T I C  S E R U M  TO D E T E R M I N E  T H E  

T I M E  R E Q U I R E D  F O R  L Y M P H O C Y T E S  TO I N A C T I V A T E  

A L L O G E N E I C  S T E M  C E L L S  

V.  M.  M a n ' k o ,  R .  V .  P e t r o v ,  UDC 612.6.02:612.112.94.017.1-08: 
I .  G.  S i d o r o v i c h ,  a n d  N.  A .  K r a s k i n a  615.365.018.53 

In sys tems of exogenous or endogenous colony formation interaction between lymphocytes 
and genetically foreign hematopoietic s tem cells is accompanied by Inactivation of the 
endogenous or exogenous, allogeneic colony-forming units (C FU). Injection of anti lympho- 
cytic globulin (ALG) simultaneously with transplantation of the cell  suspension into i r -  
radiated recipients or within 30 rain thereaf ter  abolishes the inactivating action of the 
lymphocytes.  An increase  in the time interval between injection of the cells  and ALG to 1-2 
h has the resul t  that the preparat ion no longer affects the ability of the lymphocytes toblock 
proliferat ion and differentiation of the foreign CFU. The main events leading to inactivation 
of allogeneic s tem cells  by the lymphocytes evidently take place in the course  of 1-2 h. 

It was shown previously that transplantation of a mixture of genetically foreign cells of hematopoietic 
and lymphoid t issues into lethally i r radia ted recipients is followed by inactivation of the colony-forming 
units (CFU) of the graft  under the influence of allogeneic lymphocytes in the mixture [5-8]. Injection of 
antilymphocytic serum (ALS) into the recipients  abolishes the Inactivating action of the lymphocytes without 
any damage to the colony-formIng ability of the s tem cells [4, 6]. 

The period of time required to produce inactivation of allogeneic CFU by lymphocytes was de te r -  
mined In the present  investigation with the aid of ALS. In a parallel  ser ies  of experiments  the action of 
ALS on colony-forming s tem cells  was investigated at the various stages of colony formation.  

EXPERIMENTAL METHOD 

C57BL mice were used as donors of bone mar row cells and CBA mice as donors of lymphocytes.  
The recipients were (CBA • C57BL)F 1 mice i r radia ted with y - r a y s  in doses of 850 or 600 R (438 R /min ) .  
Intravenous injections of 2 �9 105 C57BL bone mar row cells and 106 CBA lymph gland cells were given to the 
recipients  24 h after i rradiat ion in a dose of 850 R. Mice i r radia ted in a dose of 600 R received an in t ra -  
venous injection of 106 CBA lymph gland cells only. The control  animals received no cells (600 R) or an in- 
jection of bone mar row cells  (850 R) only. The recipients were sacr i f iced 10 days after  i rradiat ion,  the 
spleens were removed and placed in Bouin's fixative, and the number  of colonies was counted and their  size 
measured  [3]. Antilymphocytic 9/-globulin (ALG), isolated f rom horse  ALS, was injected into the recipients 
simultaneously with the transplanted cells or 30 rain to 5 days la ter .  The methods of obtaining ALG and the 
charac te r i s t i c s  of the preparat ions  used were descr ibed previously [1,2]. 
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T A B L E  1. E f f ec t  of T i m e  I n t e r v a l  be tween  T r a n s p l a n t a t i o n  of C e l l s  
and In j ec t ion  of A L G  on Co lony  F o r m a t i o n  in Spleen  and A b i l i t y  of 
L y m p h o c y t e s  to  I n a c t i v a t e  N onsynge ne i c  S t em C e l l s  (M • m) 

between [No. of colonies Diameterof' No, of colonies ~. Time interval 
transplantation of ceils 'after injection colomes after injection ~zameter oi of CBA lyre- colomes 
and injection of ALG of ALG grown (mm) phocytes + ALG grown (mm) 

ALG not injected 
10--20 sec 
t h  
3h  
6h  
12 h 
I days 
3 days 
5 days 

ALG not injected 
10--20 sec 
30 rain 
l h  
3h 
5 days 

System of exo 

9,6+-0,9 (46)-~ 
25,6+1,7 (16) 

25, 3+0,2 (25) 
18,8.+1,3 (9) 
22,2.+ 1,4 (7) 
10,6~0,9 (10) 
9,5------ 1,0 (9) 
9,2~--I,2 (1t) 

enous colony 

0,91~0,02 
1,03~0,03 

1,31~0,02 
1,25~0,03 
1,19-----0,04 
t,15-----0,02 
0,99~0,03 
0,67--0,03 

System of endogenous colony 

14,9-----1,4 (19) t,08-----0,03 

33,8~3,0 (9) 1,32--0,03 

!22,2-----2,5 (10) 0,74.+0,04 

formation* 

0,4-----0,1 (36)*] 
24,8+1,8 (41) ] 

0 (5) I 
0,4+---0,2 06) [ 
0,5.+0,5 (2) [ 

0 (2) ] 
o (7) I 
0 (lO) I 
0 (12) I 

formations 

0,9• (28) 
22,3+t,7 (21) 
21,1-'-2,3 (10) 
8,7.+ 1,3 (9) 
1,4+0,2 (11) 
1,3• (7) 

0,58~0,07 
0,98~0,01 

0,49~0,08 
0,3 

0,7720,10 
1,i5.+0,03 
1,t1.+0,03 
0,81.+0,08 
0,96~0,I0 
0,92~0,39 

* A L G  (31.7-41 m g  p r o t e i n / m l )  was  i n j e c t e d  i n t r a p e r i t o n e a l l y  into 
r e c i p i e n t s  in a dose  of 0.2 m l  p e r  m o u s e  f r o m  10-20 sec  to 5 days  
a f t e r  t r a n s p l a n t a t i o n  of 2 �9 l 0  s C 57BL bone  m a r r o w  c e l l s  (control)  
o r  2 " 105 C57BL bone m a r r o w  c e l l s  and l0  s CBA l y m p h o c y t e s  (ex- 
p e r i m e n t a l ) .  
* H e r e  and s u b s e q u e n t l y  the  n u m b e r  of a n i m a l s  u s e d  i s  shown in 
p a r e n t h e s e s .  

$ A L G  (31.7-41 m g  p r o t e i n / m l )  was  i n j e c t e d  i n t r a v e o u s l y  into r e -  
c i p i e n t s  in a d o s e  of 0.2 m l  p e r  m o u s e  1 -6  days  a f t e r  s u b l e t h a l  i r -  
r a d i a t i o n  (control)  o r  10-20  sec  to 5 days  a f t e r  t r a n s p l a n t a t i o n  of 
106 CBA l y m p h o c y t e s  ( lymph g land  c e l l s  of CBA m i c e  w e r e  i n j e c t e d  
into  r e c i p i e n t s  24 h a f t e r  s u b l e t h a l  i r r a d i a t i o n ) .  

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

As  T a b l e  1 shows ,  c o m b i n e d  t r a n s p l a n t a t i o n  of l e t h a l l y  i r r a d i a t e d  m i c e  wi th  C 57BL b o n e - m a r r o w  c e l l s  
and CBA l y m p h o c y t e s  was  fo l lowed  by  the v i r t u a l l y  c o m p l e t e  i n a c t i v a t i o n  (95.8%) of the  CFU of the  g r a f t  and 
by  inh ib i t ion  of g rowth  of the  u n i n a c t i v a t e d  (4.2%) s t e m  c e l l s :  the  mean  s i z e  of the  g r o w i n g  c o l o n i e s  was  r e -  
duced  by m o r e  than o n e - t h i r d .  I n t r a p e r i t o n e a l  i n j ec t ion  of A L G  s i m u l t a n e o u s l y  wi th  t r a n s p l a n t a t i o n  of the  
c e l l  m i x t u r e  a b o l i s h e d  the b lock ing  ac t ion  of the  l y m p h o c y t e s .  An i n c r e a s e  in the  t i m e  i n t e r v a l  be tween  
t r a n s p l a n t a t i o n  of the c e l l  m i x t u r e  and i n j ec t i on  of the  A L G  to 1 h o r  m o r e  had  no f u r t h e r  e f fec t  on the  i n -  
a c t i va t i ng  ac t ion  of the  l y m p h o c y t e s :  the  b lock ing  of CFU p r o l i f e r a t i o n  was  c o m p l e t e  (100%). A f t e r  t r a n s -  
p l an t a t i on  of bone m a r r o w  c e l l s  only  in to  the r e c i p i e n t s ,  A L G  s t i m u l a t e d  co lony  f o r m a t i o n  and p r o l i f e r a t i o n  
of  the  C F U  (10-20 see  to  12 h) o r  had  no e f f ec t  on t h e s e  p r o c e s s e s  (1-5 d a y s ) .  The  s a m e  r e s u l t s  in p r i n -  
c i p l e  w e r e  r e c o r d e d  a f t e r  i n t r a v e n o u s  in j ec t ion  of ALG,  w h e t h e r  in the  s y s t e m  of exogenous  o r  of e n d o g e n -  
ous co lony  f o r m a t i o n .  

The  p o s s i b i l i t y  canno t  be  r u l e d  out  t ha t  i m m e d i a t e l y  a f t e r  t r a n s p l a n t a t i o n  of the  c e l l  m i x t u r e  i r r e v e r s -  
i b l e  i n t e r a c t i o n  took  p l a c e  be tween  the  l y m p h o c y t e s  and the f o r e i g n  s t e m  c e l l s ,  l e ad ing  to dea th  of the  C FU.  
If  the  A L G  was  i n j e c t e d  b e f o r e  t i e  c r i t i c a l  s t a g e  of tha t  p r o c e s s ,  c e s s a t i o n  of i na c t i va t i on  of the  a l l o g e n e i c  
C F U  was  o b s e r v e d .  H o w e v e r ,  the A L G  no l o n g e r  i n f luenced  th i s  p r o c e s s  i f  i n t e r a c t i o n  be tween  the  c e l l s  
took  p l a c e  b e f o r e  i t s  i n j e c t i o n .  The i n e f f e c t i v e n e s s  of d e l a y e d  i n j e c t i o n s  of A L G  m a y  be e x p l a i n e d  a l s o  by  
the fac t  t ha t  a n t i l y m p h o c y t i c  p r e p a r a t i o n s  have  a w e a k e r  ac t ion  on l y m p h o c y t e s  in the  t i s s u e s  than on c i r c u -  
l a t ing  l y m p h o c y t e s  [9, 10].  S ince  the  d e l a y e d  in j ec t ion  of A L G  did  not  a f fec t  the  a b i l i t y  of the  l y m p h o c y t e  to 
i n a c t i v a t e  a l l o g e n e i c  C F U ,  but  s t i l l  s t i m u l a t e d  co lony  f o r m a t i o n ,  the  CFU p r e s u m a b l y  m u s t  c i r c u l a t e  l o n g e r  
in the  b lood  than the  l y m p h o c y t e s .  In o t h e r  w o r d s ,  c o lon i z a t i on  of the  t i s s u e s  by  s t e m  c e l l s  m a y  t ake  p l a c e  
a g a i n s t  t h e  b a c k g r o u n d  of  l y m p h o c y t e s  " e s t a b l i s h e d  in f ixed  p o s i t i o n s "  and no l o n g e r  a c c e s s i b l e  to the  ac t ion  
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of ALG. In that situation in teract ion between the cei ls  may  also  take place at longer t ime in te rva l s  a f te r  
t ransplanta t ion of the cel l  mixture ,  but jus t  as in the preceding case ,  this  p roce s s  is not affected by ALG. 
The unequal action of ALG on lymphocytes  and CFU may  be at t r ibutable to d i f ferences  in the s t ruc tu re  of 
the su r faces  of the s t em cel l s  and lymphocytes .  

However ,  r e g a r d l e s s  of the m e c h a n i s m s  of these  phenomena taking place a f t e r  t ransplanta t ion of a 
mix tu re  of al logeneie cel ls  into rec ip ien ts  it is c l ea r  that during the 1-2 h elapsing a f t e r  t ransplantat ion of 
the cel l  mix tu re  the pr incipal  events leading to inactivation of al logeneic C FU by lymphocytes  take p lace .  
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