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The effect of antilymphocytic s e rum (ALS) and phytohemagglutinin (PHA) on hematopoietic 
t issue cells  was studied in v i t ro .  ALS and PHA were used either separate ly  or together.  
Treatment  of the graft  both with ALS and with PHA led to changes in the distribution of the 
cells among the rec ip ien t ' s  organs .  After t reatment  with both these agents summation of 
the redistr ibut ion effect took place and the inhibition of colony formation was intensified. 
It was accordingly postulated that separate  cell  populations reac t  ei ther  to PHA or to ALS. 

Trea tment  of t ransplantable cells in vitro both with phytohemagglutinin (PHA) and with anti lympho- 
cytic se rum (ALS) inhibits the formation of hematopoietic loci and changes the charac te r  of distribution of 
the spleen cells  in the body of the lethally i r radiated mice [1, 2, 4]. Injection of PHA together with other 
preparat ions  used in immunodepress ive  therapy and, in par t icular ,  with ALS leads to weakening of the r e -  
actions of transplantation immunity [3, 6, 12, 161. Since this problem has not been fully elucidated, fur ther  
investigations into the simultaneous action of ALS and PHA would evidently give useful resul ts .  

This paper descr ibes  an attempt to study the combined action in vitro of ALS and PHA on cells of 
t ransplanted hematopoietic t i ssue.  Antisplenic se rum (ASS) was used as the ALS. 

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 male (CBA x C57BL)F i mice weighing 22-24 g. The recipients of 
the cells were i r radia ted  in a dose of 830 rad.  ASS was obtained by immunizing rabbits with spleen cells 
f rom CBA mice (titer of cytotoxins 1 : 256-1 : 512, in the leukoagglutination test  1 : 1024-1 : 2048). PHA 
(Wellcome) was used. The technique of labeling the spleen cells with Cr  51 (Na2CrO4) was descr ibed p r e -  
viously [2]. The labeled cells were t reated in vi tro with ASS and PHA separately ,  s imultaneously (ASS + 
PHA), or success ive ly  (ASS--* PHA, P H A -  ASS) for 30 min at 37~ After exposure for  30 min and before 
t rea tment  with the next agent the cells were washed with medium No. 199. In order  to study the s imilar  ac -  
tion on s tem cells of hematopoietic t issue,  the method of cloning hematopoietic cells  in lethally i r radia ted 
mice  in vivo was followed [17]. 

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

Most radioactivi ty 4 h af ter  intravenous injection of 20 �9 106 spleen cel ls ,  labeled with Cr  51, into i r -  
radiated (830 rad) mice had accumulated in the l iver (34.6~c), spleen (24.8%), lymph glands (18.0~), lungs 
~I0.5%), and bone m a r r o w  (9.1%). The splenic index, or the rat io between the percentages of radioactivi ty 
in the l iver and in the spleen, was 1.4 (Fig. 1, group 1). 

Treatment  of the spleen cells for 30 min with ASS or  PHA in vi tro changed the charac te r  of dis t r ibu-  
tion of the cel ls ,  as shown by an increase  in the radioactivity in the l iver  and its decrease  in the spleen 
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F i g .  1. E f fec t  of ASS and PHA on d i s t r i b u t i o n  of t r a n s p l a n t e d  h e m a t o -  
po i e t i c  c e l l s  (splenic  index) .  Group  1) u n t r e a t e d  c e l l s ,  46 m i c e  u s e d ;  
2) t r e a t m e n t  wi th  ASS in d i lu t ion  10 -4 , 28 m i c e  u s e d ;  3) t r e a t m e n t  wi th  
ASS in d i lu t ion  of 10 -3, 33 m i c e  u s e d ;  4) PHA in d i lu t ion  of 10 -2, 20 m i c e  
u s e d ;  5) t r e a t m e n t  wi th  PHA in d i lu t ion  10 -1, 35 m i c e  u s e d ;  6) t r e a t m e n t  
wi th  ASS in d i lu t ion  of  10 -3 s i m u l t a n e o u s l y  wi th  P H A  in d i lu t ion  of  I0  -~, 
14 m i c e  u s e d ;  7) t r e a t m e n t  wi th  ASS in d i lu t ion  of 10 -4 s i m u l t a n e o u s l y  
wi th  P H A  in d i lu t ion  of 10 -1, 14 m i c e  u s e d ;  8) t r e a t m e n t  wi th  ASS in d i l u -  
t ion of  10 -3 s i m u l t a n e o u s l y  wi th  PHA in d i lu t ion  of 10 -1, 14 m i c e  u s e d ;  
9) t r e a t m e n t  wi th  ASS in d i lu t ion  of 10 -3 fo l lowed by PHA in d i lu t ion  of 
10 -1, 14 m i c e  u s e d ;  10 t r e a t m e n t  wi th  PHA in d i lu t ion  of 10 -1 fo l lowed by  
ASS in d i lu t ion  of 10 -3, 14 m i c e  u s e d .  E a c h  g r o u p  con ta in s  r e s u l t s  of 
s e v e r a l  e x p e r i m e n t s .  A b s c i s s a ,  g r o u p  No.;  o r d i n a t e ,  s p l e n i c  index  ( ra t io  
be tween  p e r c e n t a g e  of r a d i o a c t i v i t y  in l i v e r  and p e r c e n t a g e  of r a d i o a c t i v -  
i ty  in s p l e e n ) .  

T A B L E  1. 
R e c i p i e n t s  
ASS, PHA,  

Series 

II 

III 

F o r m a t i o n  of H e m a t o p o i e t i c  F o c i  in Spleen  of I r r a d i a t e d  
a f t e r  T r a n s p l a n t a t i o n  of Spleen  C e l l s  T r e a t e d  in v i t r o  wi th  
ASS + PHA,  PHA--~ ASS, and ASS--* ? H A  

Type of treatment of 
transplanted cells 

ASS (I0 -3) 
PHA (10 --t) 
PHA (10 -2) 
ASS (10-3)--~bFA (t0 -1) 
PHA (10-~)--ACC (I0 -3) 
PHA (10-e)-kACC (10 -3) 
Medium No. 199 
No treatment 

aSS (10 -4 ) 
PHA (10 -!) 
ASS (10-4)@~FA (10 -a) 
Medium No. 199 
No treatment 

ASS (10 -3) 
PHA (10 -2) 
ASS :10-3~4-PHA (10 -~) 
Medium No. 199 
No ~eatment 

No. of animals No. of loci per 
tested spleen (M ~ m) 

23 
10 
14 
10 
i5 
16 
21 
22 

15 
16 
10 
10 
12 

1,8• 
3,0--+0,6 
7,9+1,0 
1,5~0,5 
!,5.--+0,3 
2,6-----0,6 

14.1--+0.9 
0.4~0.3 

17.8+0.9 
1.1--0.2 
1.3• 

25.8~0.8 
0.1"+0.09 

6 13.2~1.6 
8 20.4~0.9 

I0 7.2• 
3 19.3-----3.4 
7 0.4-----0.3 

(Fig .  1, g r o u p s  2 -5 ) .  The  m a x i m a l  e f fec t  was  o b s e r v e d  a f t e r  d i lu t ion  of the  P H A  by  10 t i m e s ,  and of ASS by 
1000 t i m e s .  H ighe r  d i lu t i ons  of ASS (10 -4) and PHA (10 -2) c a u s e d  v i r t u a l l y  no change  in the m i g r a t i o n  p o t e n -  
t i a l  of the  t r a n s p l a n t e d  c e l l s ,  a s  shown by the m a g n i t u d e  of the  s p l e n i c  index .  

Incuba t ion  of the  s p l e e n  c e l l s  wi th  a m i x t u r e  of ASS + P H A  l e d  to a s h a r p e r  d e c r e a s e  in the  m i g r a t i o n  
of  the  i n j e c t e d  c e i l s  in to  the  l y m p h o i d  o r g a n s  than  a f t e r  t r e a t m e n t  of the g r a f t  w i th  e a c h  p r e p a r a t i o n  s e p a -  
r a t e l y .  A s  a r e s u l t  of t h i s  c o m b i n e d  ac t ion  the  s p l e n i c  index  r o s e  (7.2; F i g .  1, g r o u p  8) and i t  was  v e r y  
c l o s e  to  the  s u m  of t he  i n d i c e s  ob ta ined  by  s e p a r a t e  t r e a t m e n t  wi th  t h e s e  two agen t s  (Fig.  1, g r o u p s  3 and 5). 
Even  when s u b o p t i m a l  d o s e s  of ASS (10 -4) o r  PHA (10 -2) w e r e  u s e d  the  c o m b i n e d  e f fec t  s t i l l  r e m a i n e d  (Fig .  1, 
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groups 6 and 7). This  " summat ion"  of the redis t r ibut ion effects  was also obse rved  when ASS and PHA were  
added consecut ively .  The combined effect  was pa r t i cu l a r ly  well  m a r k e d  when PHA was given immedia te ly  
a f te r  ASS (Fig. 1, group 9). 

A pa ra l l e l  invest igat ion was made of the action of ASS and PHA on the ability of the hematopoiet ic  
s t em cel l s  to induce the fo rmat ion  of hematopoie t ic  loci  in lethally i r r ad i a t ed  mice  (Table 1). P r e l i m i n a r y  
t r ea tmen t  of the spleen cel ls  in v i t ro  with ASS +PHA, ASS - -  PHA, and PHA - -  ASS, like s epa ra t e  t r ea tmen t  
with these  p repa ra t ions ,  caused  a d e c r e a s e  in the number  of hemtopoiet ic  foci fo rmed .  If only one agent 
was used in high concentra t ion (Table 1, s e r i e s  I and II) the inhibitory action of the second on the he ma to -  
poietic s t em cel ls  was masked .  However ,  when concentra t ions  of PHA and ASS causing only slight d e p r e s -  
sion of function of the s t em cel ls  were  used,  the combined adminis t ra t ion  of the agents led to a dist inct  
s y n e r g i s m  of the i r  action (Table 1, s e r i e s  HI). Never the less ,  the conclusion regard ing  sensi t izat ion of the 
s t em ce l l s  by one of the agents r e l a t ive  to the other  mus t  be r ega rded  as provis ional ,  for s e v e r a l  different  
combinat ions  of the i r  action mus t  be studied before  this p rob lem is finally solved.  

It has recent ly  been shown that ASS and PHA lead to b l a s t - t r a n s f o r m a t i o n  of lymphocytes  [5, 8], de -  
p r e s s  the fo rmat ion  of t ransplanta t ion  and humora l  immunity  [5, 13, 14], and inhibit the function of hema to -  
poietic s t em cel ls  [1,2]. Hence it might  be supposed that ALS and PHA act on the s ame  ce l l s  and, perhaps ,  
on the same ce l lu la r  s t r u c t u r e s .  

The r e su l t s  of the exper imen t s  desc r ibed  above provide some answer  to this question. Analysis  of 
the distribution of radioactivity among the organs reveals a number of factors. Both ASS and PHA cause 
changes in the cell distribution, as reflected by an increase in the Splenic index. However, the action of 
PHA is characterized by a decrease (by almost I0 times) in the migration of the cells into the lymph glands 
(from 18 to 1.7%) and by an increase in their migration into the lungs (from I0 to 16~c). In turn, the ASS 
had a greater effect on migration of the cells into the bone marrow, for treatment of the transplanted cells 
with this antiserum caused a decrease in their migration into the bone marrow from 9.1 to 3.5%. 

Although these results indicate some similarity between the action of ASS and PHA, at the same time 
they also point to certain differences. The view is held that the mechanism of action of ALS on lympho- 
cytes is explained by its opsonizing activity. Cells loaded with foreign antibodies are held back chiefly in 
the liver, where they undergo phagocytosis by Kupffer cells and are eliminated from the body [I0, II]. In 
turn, PHA induces primarily blast-transformation of lymphocytes, chiefly cells of thymic [7] origin. It is 
also considered that cells have specific determinants for PHA which differ from those for antigen. 

The results described above may be regarded as an indication that there are at least two different 
populations of lymphocytes and also, perhaps, of hematopoietic stem cells, one of which reacts actively to 
ASS and the other to PHA. Meanwhile the possibility of an indirect action of a factor of the MIF type on 
these cells cannot be ruled out, and further study of this problem is required. 
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