
5. 

6. 
7. 

H. M. Vriesendorp et al., Tissue Antigens, 3, 145 (1973). 
C. M. van der  Weerdt et at., Vox Sang. (Basel), 8, 513 (1963). 
L. E. Young et al., Am. J. Vet. Res.,  1....33, 207 (1952). 

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

A N T I L Y M P H O C Y T I C  S E R U M  IN T H E  E A R L Y  

S T A G E S  OF R E S T O R A T I O N  OF H E M A T O P O I E S I S  

IN T H E  S P L E E N  OF R A D I A T I O N  C H I M E R A S  

K. K. Z a i t s e v a  and  M. M. N e z d a t n y i  UDC 615.365.018.53.015.4:612.119 

The object of this investigation, conducted on 236 BALB/c mice, was to study the effect of 
antilymphocytic serum (ALS) on the ear ly  stages of res tora t ion of hematopoiesis  in the spleen 
of radiation chimeras ,  having regard  to the fact that ALS increases  the number of m a c r o -  
scopic hematopoietic colonies. The resul ts  showed that this increase  is connected with in- 
tensification of the f i rs t  stage of res tora t ion of hematopoiesis,  i.e., with accelerat ion and 
intensification of the activation process  of the re t icular  cells of the reeipient ' s  spleen. 

KEY WORDS: radiation chimeras ;  spleen; antilymphocytic serum; hematopoietie colonies. 

Restorat ion of the ability to form morphological ly identifiable hematopoietic cells,  when disturbed by 
irradiat ion,  in the spleen of mouse radiation chimeras  takes place in three s tages:  F i r s t ,  the re t icular  cells 
are activated, then microcolonies  of hematologically undifferentiated blast cells are formed,  and this is fol- 
lowed by the appearance of differentiated hematopoietic cells  [ 1]. 

Antilymphocytic se rum (ALS), obtained 24 h before i r radiat ion and subsequent bone mar row transplan-  
tation, approximately doubles the number of hematopoietic colonies ar is ing i n the spleen after 8 days [ 2]. 

The object of this investigation was to study the effect of ALS on res tora t ion  of hematopoiesis  in radia-  
tion chimeras .  

EXPERIMENTAL METHOD 

Experiments were carried out on 236 male BALB/c mice. The animals of group 1 (control) were irradi- 

ated once with Y rays on a cobalt (6~ apparatus in a dose of 750 rad with a dose rate of 80 rad/min. Each 

animal received an intravenous injection of 105 syngenetic bone marrow cells 24 h after irradiation. The mice 

of group 2 (experimental) were irradiated in the same dose and received an injection of the same number of 

myelokaryocytes. These mice also received a subcutaneous injection of rabbit antimouse ALS 24 h before the 
injection of bone marrow cells in a dose of 0.25 ml per mouse. 

The mice of both groups were decapitated 2 h and I, 2, 3, 4, 5, and 6 days after the transplantation of 

bone marrow cells and a morphological analysis was made of the cell composition of the red pulp of the spleen 
and the number of colony-forming units (CFU) in the spleen was counted If]. 

EXPERIMENTAL RESULTS 

Subcutaneous injection of ALS into the mice caused rapid death of the lymphocytes in the white pulp of 

the spleen, and this evidently delayed their postradiation recovery. By 48 h after injection of the ALS only the 
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Fig. 1. Quantitative charac te r i s t i c s  of activation of re t icu lar  cells  (a), hematopoietic dif- 
ferentiation (b), and res tora t ion of number of CFU (c) in spleen of BALB/c  mice after  in- 
jection of ALS, irradiation, and transplantation of 105 syngenet icmyelokaryocytes .  1) Un- 
differentiated blast cells (UBC); 2) microscopic  colonies (MC) from UBC; 3} MC from 
hematologically differentiated cells  (HDC). ARC) Activated re t icu lar  cells. Broken line 
indicates without ALS (group 1), continuous line with ALS (group 2). x) Differences be- 
tween means are s tat is t ical ly significant. 

Fig. 2. Mouse spleen after  injection of ALS, i rradiat ion,  and bone mar row transplantation: 
a) many activated re t icular  cells  in red pulp, 2 days~ b) microscopic  colony of UBC, third 
day; c) microscopic  granulocytic  colony, third day; d) microscopic  e ry throcyt ic  co lony ,  
fifth day. Azure II-eosin,  1000• 

re t icular  and p lasma cells remained undamaged in the white pulp~ where they were scat tered among cell debris  
formed from dying lymphocytes.  Lymphoid hypoplasia continued in the spleen throughout the 6 days of obse r -  
vation. In the control  animals,  on the other hand, on the fifth to sixth day some lymphoid follicles were large 
and contained many small  and medium lymphocytes.  

Intensive activation of the re t icu lar  cells  of the red pulp was observed in the spleen of the mice-~timulat- 
ed with ALS (Figs. l a  and 2a). In the f i r s t  2 days after transplantat ion of bone mar row the number of act ivat-  
ed re t icu la r  cells (large cells with basophilic, frequently branching cytoplasm and with a large and deeply 
stained nucleus) was much grea te r  than in the animals not receiving ALS. Mitotic f igures were observed in 
some re t icu lar  cells.  The number  of activated re t icu la r  cells reached a maximum on the second day, but not 
until the third day in the control  group of mice.  

Soli tary diffusely scat tered undifferentiated blast  cel ls  with a basophilic cytoplasm and large nucleus 
containing one or  two nucteoli appeared in the red pulp of the spleen as ear ly  as 24 h after  bone mar row t r ans -  
plantation in group 2 and 48 h af ter  transplantation in group 1. Between the second and third days, during a 
period of a sharp decrease  in the number of activated re t icu lar  cells (Fig. la), the number of single undiffer- 
entiated blast cells increased to reach a maximum on the third day (Fig. lb). The number  of single undiffer-  
entiated blast  cells increased gradually in the red pulp of the animals not stimulated by ALS, and this p rocess  
was quantitatively less marked.  
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TABLE 1. St imulat ing Action of ALS on F o r m a t i o n  of Exogenous Hematopoie t ic  Colonies 
in I r r ad i a t ed  BALB/c  Mice 

Number INumber of I Diameter of colonies, mm I Mean number 
ALS of mice t ceils in- ] q of cotonies per I P 

Ilected o,5-I I I--1.5 I 1.5 tspleen I 

P J P j j + 5 •  9 , o •  - - - 

, ,  12.0-----0,9 3,0-----0,6 5~I~0,4 20,I~0,8 <0,001 

On the second day a f t e r  t r ansp lan ta t ion  of bone m a r r o w  s m a l l  foci of undif ferent ia ted b las t  ce l l s ,  or  
m ic roco lon i e s ,  were  detected in the sp leens  of the an ima l s  of group 2. By the third day they had inc reased  in 
number  (Fig. lb) and s ize  (Fig.  2b), and by the fourth day the number  of m ic roco lon i e s  of undif ferent ia ted b las t  
ce l l s  had reached  its max imum,  with a sha rp  decl ine  to the fifth day. 

In the control  an ima l s  m ic roco lon i e s  of this type were  found a day l a t e r  and they were  s m a l l e r .  How- 
ever ,  jus t  as in the expe r imen t a l  mice ,  the i r  number  reached  a maximum on the fourth day af te r  t r a n sp l an t a -  
tion of the bone m a r r o w  and fell  sha rp ly  on the fifth day. No s t a t i s t i c a l l y  s igni f icant  d i f fe rences  were  p resen t  
in the~animals of e i the r  group (Fig.  1). Microscop ic  colonies  in mice  s t imula ted  by ALS s imply  appea red  l a r g -  
e r .  

Hemato log ica l ly  d i f fe ren t ia ted  ce l l s  in m i c r o s c o p i c  colonies  in the an imals  of group 2 appeared  on the 
th i rd  day (Fig. lb) ,  b u t i n  the cont ro l  mice  not until  the fourth day af te r  bone mar row t ransplanta t ion .  In the 
an imals  s t imula ted  with ALS, to begin with only colonies  cons i s t ing  of ce l l s  of the granulocyt ic  s e r i e s  appeared  
(Fig.  2c) and it was not until  the fourth to fifth day that colonies  of e ry th ro id  (Fig.  2d) and megakaryocy t i c  types 
appeared .  In the cont ro l  mice  e ry th ro id  m i c r o s c o p i c  colonies  f i r s t  appeared  on the fourth to fifth day, and 
granulocyt ic  colonies  were  not found until the sixth day. Under the influence of ALS dif ferent ia t ion of the co l -  
onies of e ry th ro id  type evident ly  changes to myelo id ,  as a r e su l t  of which the ra t io  be tween  the number  of e r y -  
throid and myeloid mic roco lon i e s  (E/M) was 3.2 in the control  mice ,  but only 0.37 in the mice  s t imula ted  with 
ALS; i .e . ,  10 t imes  s m a l l e r .  On the fourth to sixth day af te r  bone m a r r o w  t ransp lan ta t ion  the number  (Fig.  lb) 
and s ize  of the m i c r o c o l o n i e s  of hemato log ica l ly  d i f ferent ia ted  ce l l s  were  inc reased  in the mice  of both groups,  
and in group 2 the i n c r e a s e  in the number  of m ic roco lon i e s  took place  24 h e a r l i e r .  

The number  of m a c r o s c o p i c a l l y  de tec tab le  hematopoie t ic  colonies  on the eighth day in the sp leens  of mice  
s t imula ted  with ALS was twice that obse rved  in the mice  of the control  group, and some of the colonies  were  
l a r g e r  (Table 1). Di f fe rences  in the number  of CFU in the sp leens  of the an imals  were  not s t a t i s t i c a l l y  s igni f i -  
cant  (Fig. lc) .  S imi l a r  r e s u l t s  were  obtained p rev ious ly  by o ther  w o r k e r s  using the same  model  [2], nor  did 
they find any i n c r e a s e  in the p r o l i f e r a t i v e  ac t iv i ty  of the CFU under  the influence of ALS by the use of the 
"thymidine su i c ide"  method. 

It can accord ing ly  be concluded that the s t imula t ing  effect  of ALS on colony fo rmat ion  takes  place  t h rough  
the more  rapid  and intensive ac t iva t ion  of the r e t i c u l a r  ce l l s  of the red pulp of the spleen:  As a r e su l t ,  the 
f i r s t  s tage of r e s t o r a t i o n  of hematopo ies i s  in the spleen of mice  s t imula ted  with ALS took place  within a s h o r t e r  
t ime,  so that the second s tage ( format ion of m i c r o c o l o n i e s  f rom undif ferent ia ted  b las t  ce l l s ) ,  and also the sub-  
sequent third s tage (formation of hemato log ica l ly  d i f ferent ia ted  cel ls)  of hematopo ies i s  began e a r l i e r .  AH this 
led to the m o r e  rapid  appearance  of m a c r o s c o p i e a l l y  v is ib le  hematopoie t ic  foci and, consequently,  an i n c r e a s e  
in the number  of colonies  r e c o r d e d ,  on the su r face  of the sp leens  of these  mice .  
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