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Mouse spleen cells were treated in vitro with antisplenic se rum or  phytohemagglutinin and 
transplanted into lethally i r radia ted  syngeneic or semisyngeneic  (F1) mice.  Both agents 
reduced the number of loci of hematopoies is  formed in the rec ip ien ts '  spleen on the ninth 
day. 

Anti lymphocytic se ra  (ALS) can induce b las t - t rans format ion  in shor t - l iv ing cultures of lymphocytes 
[9-11, 15], and in this r espec t  their action is not infer ior  to that ofphytohemagglutinin(PHA) [9, 11]. It has 
also been shown that both PHA and ALS have a marked inhibitory action on the transplantation and humoral  
immunity response  [4, 13, 14]o A previous investigation showed that t rea tment  of mouse spleen cells (in- 
tended for transplantation) with antisplenic se rum in vi t ro  leads to inhibition of the formation of exogenous 
hematopoietic foci in the spleen of a lethally i r radia ted  recipient  [1]. The  identical effect of these two 
factors  on the immunologic react iv i ty  of lymphoid cells suggested that the mechanism of action of ALS is 
evidently not ent i re ly explained by its specific (cytotoxic) action [1, 9,12]. 

The object of the present  Investigation was to compare  the action of antisplenic se rum (ASS) and of 
PHA on the s tem cells of hematopoiet ic  t issue following its transplantation into i r radiated mice.  

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 CBA mice and on CBA x C57BL 1 F 1 hybrids.  Ant iserum was ob- 
tained in rabbits  by immunizat ion with two injections of a suspension of CBA mouse spleen cells.  The 
cytotoxic t i ter  of the se rum,  est imated by the usual method, was 1 :256 .  To study the comparat ive action 
of ASS and PHA on the stem cells ,  the method of cloning of hematopoietic cells in a lethally i rradiated 
recipient ,  as developed by Till and McCulloch, was followed. Animals were i r radia ted with ~/rays in a 
dose of 830 tad .  Each recipient ,  4 h after  i r radia t ion,  received an intravenous injection of 0~ ml of a 
suspension consist ing of 2 • 106-2.5 x 106 spleen cells f rom Intact donors.  The cells for transplantation 
(in a concentrat ion of 20 x 10 G cells) were treated in vi tro with ASS in different dilutions or with PHA for 
30 rain at 37 ~ and then careful ly washed with Hanks 's  solution, before injection. PHA (Wellcome, England) 
was used. The contents of the flask were diluted in 5 ml medium No. 199 or  with Hanks's  solution. The 
animals were sacr i f iced 9 days after  transplantat ion,  and the spleens were removed and fixed in a lcohol -  
formol.  Macroscopical ly  visible foci on the surface of the organ were counted after fixation. 

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

Anti lymphocytic s e ra  possess  a marked depress ive  action on the s tem ceils of hematopoietic t issue. 
This conclusion is based on the w r i t e r s '  previous findings [1], data in the l i terature  [8], and the experiments  
descr ibed in this paper.  
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T A B L E  1 .  Inh ib i t ion  of  S tem C e l l s  of H e m a t o p o i e t i c  T i s s u e  a f t e r  
T r e a t m e n t  wi th  ASS in v i t r o  
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T A B L E  2. Inh ib i t ion  - of S tem C e i l s  of H e m a t o p o i e t i c  T i s s u e  a f t e r  
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T r a n s p l a n t a t i o n  of  2.5 • 106 s p l e e n  c e l l s  in to  an i r r a d i a t e d  (830 r ad )  s y n g e n e i c  o r  s e m i s y n g e n e i c  
r e c i p i e n t  led  to the f o r m a t i o n  o f  a m e a n  n u m b e r  of 15 foc i  of  h e m a t o p o i e s i s  in i t s  s p l e e n .  If the  t r a n s p l a n t e d  
c e l l s  w e r e  p r e l i m i n a r i l y  t r e a t e d  wi th  h e t e r o l o g o u s  ASS, the  n u m b e r  of  foc i  f o r m e d  w a s  s u b s t a n t i a l l y  f e w e r  
(Tab le  1). The d i f f e r e n c e  be tween  the n u m b e r  of  foc i  in r e c i p i e n t s  r e c e i v i n g  u n t r e a t e d  c e l l s  and r e c i p i e n t s  
of the  e x p e r i m e n t a l  g r o u p s  was  s t a t i s t i c a l l y  s i g n i f i c a n t .  

In the  e x p e r i m e n t s  of s e r i e s  II ,  the  s p l e e n  c e l l s  w e r e  p r e l i m i n a r i l y  t r e a t e d  in v i t r o  b e f o r e  t r a n s p l a n t -  
a t ion  wi th  PHA in d i f f e r e n t  c o n c e n t r a t i o n s  u n d e r  the  s a m e  cond i t ions  a s  t h o s e  when ASS w a s  u s e d .  The r e -  
s u i t s  i n d i c a t e  a m a r k e d  i n h i b i t o r y  ac t ion  of  PHA on the f o r m a t i o n  of  foc i  (Tab le  2)~ 
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Other work e r s  [3,5] have shown conclusively  that colonies of hematopoie t ic  cel ls  fo rmed  under these 
conditions a re  the progenie  s of a hematopoie t ic  s t em cell .  With the dose of i r rad ia t ion  se lec ted,  this could 

only be a donor ' s  s t em cell ,  because  the number  of endogenous foci  fo rmed  was not more  than 2% of the 
number  of foci in the contro l  mice  ( receiving inject ions of untreated cel ls ;  Tab les  1 and 2). Consequently,  
both PHA and ASS act  on s t e m  cel ls ,  modify their  n o r m a l  function, and prevent  the format ion  of foci in the 
spleen.  

When the r e s u l t s  of exposure  to these two fac tors  a re  compared ,  the following fact  mus t  be noted: 
ne i ther  ASS nor PHA, in the concent ra t ions  used,  is  toxic to spleen cel ls  in v i t ro .  The cytotoxic action of 
ASS begins to be apparen t  only in concentra t ions  of 0.1-0.001 m l / m l  cel l  suspension,  and only in the p r e -  
sence  of complement .  At the same  t ime,  in the p r e s e n t  expe r imen t s  ASS was inact ivated by heat ing for 30 
min at 56 ~ and no complement  was added during t r e a t m e n t  of the cel ls .  The intensi ty of the two fac tors  
used diminished as thei r  concentrat ion was reduced.  Finally,  incubation for  30 min (followed by rinsing) 
was sufficient  to inhibit s t e m  cell  function. In addition, both agents a re  able to induce b l a s t - t r an s fo rma t io n  
of lymphoid cel ls .  However ,  whe reas  the act ion of PHA is mainly  confined to b l a s t - t r a n s f o r m a t i o n ,  with 
r e s p e c t  to ASS the poss ib i l i ty  of a cytotoxic ef fec t  in the r e c i p i e n t ' s  body cannot be comple te ly  ruled out, 
as a r e su l t  of the br inging together  of ce l l s  which have adsorbed  ASS and the hos t ' s  complement .  

Exper imen t s  were  c a r r i e d  out to tes t  the ef fec t  of inject ing PHA into donors of the hematopoie t ic  t i ssue  
on the s t em cel ls .  The model  flesigned by Till  and McCulloch was used as the c~i ter ion.  It is difficult to 
say what the action of PHA can be, because  some w o r k e r s  [6] have found that the number  of c lone- fo rming  
units was sl ightly reduced,  while accord ing  to others  [7], it was inc reased .  

On the bas is  of  data showing that PHA d e p r e s s e s  pa r t  of the s t em cell  genome,  Chertkov and Fr iden-  
shtein [2] conclude that  there  a re  s e v e r a l  poss ible  ways of different ia t ion of the s t em cell  depending on the 
inducer .  So far  as the p r e s en t  expe r imen t s  a re  concerned,  it could be suggested that following injection of 
a s t em cel l  t rea ted  with PHA into a semisyngene ic  donor,  having encountered high concentra t ions  of foreign 
antigen, the s t e m  cell  may  pe rhaps  " se l ec t  H the path of  lymphoid different iat ion.  However ,  the r e su l t s  ob- 
tained do not conf i rm this poss ib i l i ty ,  for  both with semisyngene ic  and syngeneic  combinat ions of  donor and 
rec ip ien t ,  the inhibition of s t em cel l  function was v i r tua l ly  identical  (Table 2). 

The expe r imen ta l  r e s u l t s  thus indicate that PHA has a marked  act ion on the s t em cel ls  of hematopoie t ic  
t i ssue .  Most p robab ly  inhibition of the fo rmat ion  of hematopoie t ic  loci is the r e su l t  of a change in the d i f fe r -  
entiation potential  of  the s t em cell  under the influence of PHA. 

Compara t ive  analys is  shows that the r e su l t s  of exposure  to both fac to r s  (ASS and PHA) can be r ega rded  
as identical .  This sugges ts  that  ASS also exe r t s  its effect  on s t em cel ls  through its p rope r ty  of  inducing 
b l a s t - t r a n s f o r m a t i o n ,  although it is imposs ib le  at the p r e sen t  t ime to rule  out ca tegor ica l ly  any other  ex-  
planation for the mechan i sm of action of ASS on s t em cel ls .  
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