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Exper imen t s  were  c a r r i e d  out on CBA mice  of both sexes  weighing 25-30 g. The p i t u i t a r y -  
adrena l  s y s t e m  was b locked by in t r ape r i t onea l  inject ion of dexamethasone  in a dose of 250 
#g/100  g body weight in 0.3 ml 0.85% NaC1 solution. Three  hours  a f te r  in ject ion of the drug 
the an imals  were  i r r a d i a t e d  with Co 6~ 7 r ays  (800 R, r a t e  40 R/sec) .  T h e c o m p o s i t i o n o f t h e  
endogenous colonies  of hematopoie t ic  t i s sue  in the sp leen  of the i r r a d i a t e d  mice  was s tudied 
on the 10th day a f te r  exposure  to ionizing radia t ion .  The number  of hematopoie t ie  colonies  
in the sp leen  of the mice  i r r a d i a t e d  af ter  b locking of the p i t u i t a ry -ad rena l  s y s t e m  was found 
to be 3.5 t imes  l a r g e r  than in the sp leen  of the control  i r r a d i a t e d  an imals .  This d i f ference  
was caused main ly  by the l a r g e r  absolute  number  of e ry th ro id ,  undi f ferent ia ted ,  and m e g a -  
karyocytic colonies.  

Adrenoco r t i c a l  hormones  pa r t i c ipa t e  in the regula t ion  of the p r o l i f e r a t i v e  hematopoie t ic  pool. With 
an i n c r e a s e  in the c o r t i c o s t e r o i d  level  in the body, the co lony- forming  abi l i ty  of the hematopoie t i c  s t em 

TABLE 1. Compos i t ionofSp len ic  Endo- 
colonies  of Hematopoie t ic  T i s sue  in Mice 
I r r a d i a t e d  af te r  P i t u i t a r y - A d r e n a l  Block 
(M :~ m) 

Pituitary-ad- 
Irradiation renal block + 

irradiation 

Number of animals in 
g r o u p . . . . . . . .  .... 

Number of macroscopic 

endocolonies , . , , . , �9 

Number of colonies per 
section through spleen . 

Morphological composi- 
tion of colonies: 
erythroid . . . . . . . . . .  
myeloid , 
megakaryocytic, . . . .  

undifferentiated ~ . . . .  
mixed, . . . . . . . . . .  

26 

0,80+0,2 

1,36• 0,3 

0,06--+0,01 
0 

0,80-+-0,2 

0,50• 
0 

23 

3,10+--'0,9 + 

4,86---+0,9 + 

0,87---+0,3 + 
0,26• 
2,10~0,8 + 

1,50---0,3 + 
0,13~0,10 

Note. + s igni f ies  that  d i f fe rences  a r e  s i g -  
nif icant  (P < 0.05). 

ce l l s  is reduced  [9, 10]. By con t ra s t ,  ad rena l ec tomy  in- 
c r e a s e s  the yie ld  of endogenous and exogenous colonies  in 
the sp leen  of the i r r a d i a t e d  mice  [3]. Exposure  of the ani-  
mal  to ionizing r ad ia t ion  causes  ac t iva t ion  of the p i t u i t a ry -  
ad rena l  sys t em.  

Summation of the d i r ec t  and ind i rec t  (through the a d r e -  
noco r t i ca l  hormones)  act ion of r ad ia t ion  of hematopo ies i s  can 
thus take p lace  in the i r r a d i a t e d  an imal  [2, 4, 5]. 

It is t he re fo re  an in t e re s t ing  e x e r c i s e  to study the col -  
ony- fo rming  abi l i ty  of the hematopoie t ic  s t em ce l l s  in an imals  
i r r a d i a t e d  af te r  b locking of the r e sponse  of the p i t u i t a r y -  
a d r e n o c o r t i c a l  s y s t e m  to the act ion of radia t ion .  

E X P E R I M E N T A L  M E T H O D  

Exper imen t s  were  c a r r i e d  out on CBA mice  of both 
sexes  weighing 25-30 g. The p i t u i t a r y - a d r e n a l  s y s t e m  was 
blocked by dexamethasone ,  which has the p r o p e r t y  of d e p r e s -  
s ing the ad renoco r t i c a l  function of the p i tu i t a ry  and the inten-  
s i ty  of s t e r o i d  product ion in the ad rena l  co r tex  [8, 11]. Dexa-  
methasone  was in jec ted  i n t r ape r i t onea l ly  in a dose of 250 
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#g/100  g body weight in 0.3 ml  of 0.85% sodium chloride solution 3 h before  i r rad ia t ion  of the animals  with 
Co~~ 7 rays  (800 R, dose r a t e  40 R/sec) .  On the 10th day af ter  exposure  to ionizing radia t ion the number  
of endogenous colonies was counted in the spleens  fixed in Bouin's fluid. His tological  sec t ions ,  5 p in th ick-  
hess  and s tained with hematoxyl in -eos in ,  were  used for  the morphologica l  analysis  of the splenic colonies.  
Ery thro id ,  myeloid ,  megaka ryocy t i c ,  mixed,  and undifferentiated colonies were  identified [7, 12]. Student 's  
c r i t e r ion  [6] and the ~2 method [1] were  used for  the s ta t i s t i ca l  analysis  of the resu l t s .  

The s tate  of the p i tu i t a ry -ad rena l  function in the mice  a f te r  adminis t ra t ion  of dexamethasone was as -  
e s sed  f r o m  the s t e ro id -3 f l -o l  dehydrogenase act ivi ty in the adrenal  cor tex ,  r evea led  by a h i s tochemica l  
method. 

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

The exper imen t s  showed that  3 h af ter  admin is t ra t ion  of dexamethasone the p i tu i t a ry -ad rena l  s y s t e m  
of the mice  was in a s ta te  of functional block. This was shown by the sharp  dec r ea se  in s t e ro id -3 f l -o l  dehy-  
d rogenase  act ivi ty in the adrenal  cor tex.  

As the r e su l t s  in Table 1 show, the number  of m a c r o s c o p i c  endoeolonies and the number  of colonies 
in the his tological  sect ions  of the spleen of mice  i r r ad ia ted  af ter  blocking of the p i tu i t a ry -ad rena l  s y s t e m  
were  on the ave rage  3.5 t imes  g r e a t e r  than in the control  i r rad ia ted  animals .  Analysis  of the morpholog-  
ical  composi t ion of the colonies showed that this d i f ference was due mainly  to the l a rge r  number  of e ry th -  
roid,  megaka ryocy t i c ,  and undifferentiated colonies.  The dif ference in the number  of myeloid  and mixed 
colonies was not s ta t i s t i ca l ly  significant.  

Blocking the p i tu i t a ry -ad rena l  s y s t e m  thus p romote s  the fo rmat ion  of hematopoie t ic  colonies in the 
spleen a f te r  exposure  to the ha rmfu l  action of radiat ion.  The pro tec t ive  effect  of the b lock is exer ted  to a 
g r e a t e r  degree  on the ability of the hematopoie t ie  s t em cel ls  to different ia te  into cel ls  of the e ry th ro id  s e -  
r ies .  

These  findings do not agree  with those of Cittadini and Mancini [9], who obse rved  that dexamethasone ,  
admin i s t e red  before  i r radia t ion ,  reduces  the number  of splenic endocolonies.  However ,  these  worke r s  used 
a much s m a l l e r  dose (25 #g /100  g body weight) of dexamethasone  than that used in the p r e sen t  expe r imen t s ,  
with a cor responding ly  weake r  action on the p i t u i t a ry -ad rena l  s y s t e m  [11]. The incomplete  blocking of 
ad renocor t i ca l  function of the pi tui tary  could pe rhaps  have been re f lec ted  in the p r o c e s s  of endogenous 
colony fo rmat ion  in the spleen a f te r  i r radia t ion.  
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