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Exper iments  on ra t s  showed that 2-3 months a f te r  total  hypophysectomy the blood leukocyte 
count is ra i sed  on account of eosinophils and lymphocytes .  The number  of neutrophils  is 
reduced.  The re la t ive  indices (percentage of granulocytes  in the bone marrow)  do not r e -  
f lect  actual  changes in granulopoies is .  The dec r ea se  in concentra t ion  and absolute content 
of granulocytes  in thebone m a r r o w  is evidence of reduction in the functioning m a s s  of g r a -  
nulocytes .  Inhibition of p ro l i fe ra t ive  act ivi ty of the granulocytes ,  de te rmined  f rom the de -  
c r e a s e  in mitotic act ivi ty,  begins in the ea r ly  s tages  of granulopoies is .  

The pr incipal  effect of depr ivat ion of pi tui tary function on hematopoies i s  is anemia  of hypoplast ic  
type [5, 2, 9, 16-19]. The possibi l i ty  of a s imul taneous defect  of granulopoiesis  has a lso  been repor ted  
[5, 7]. Cases  of s eve re  Simmonds v d i sease  with marked  granulocytopenia or  granulocytosis  have been 
descr ibed  [6, 8, 11, 12, 15, 20]. 

The study of granulopoiesis  in hypophysectomized animals  has usually been confined to the c i r c u l a t -  
ing blood and to the re la t ive  content of granulocytes  in the bone mar row .  In mos t  invest igat ions the develop-  
ment  of leukocytosis ,  eosinophil ia,  and lymphocytos is  has been observed  a shor t  t ime  a f t e r  hypophysec-  
tomy [3, 4, 10, 17]. In some ca se s  examinat ion of the s t e rna l  m a r r o w  has revea led  an i nc rea se  [5, 18] 
and in o thers  a dec rea se  [13, 14, 17] in the number  of myeloid ce l l s  agains t  the background of hypoplasia .  
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Fig. 1. Changes in leukocyte 
count in hypophysectomized ra t s  
(1) and ra t s  undergoing mock  
hypophysec tomy (2) at different  
t imes  a f t e r  operat ion.  Absc i s sa ,  
day of invest igation;  ordinate ,  
leukocyte count (in thousands).  

The object  of the invest igat ion descr ibed  below was to study 
the dynamics  of changes in the number  and composi t ion  of the blood 
leukocytes dur ing the 3 months a f t e r  hypophysectomy and to c o m -  
pare  them with changes in the indices of granulopoiesis  in the bone 
m a r r o w .  

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

The number  and composi t ion  of the leukocytes were  studied 
in male  Wis ta r  ra t s  init ially weighing 90-100 g, in th ree  groups:  
1) 35 intact  an imals ;  2) 47 undergoing mock  hypophysectomy;  and 
3) 87 hypophysectomized r a t s .  The indices of granulopoies is  we re  
studied by method descr ibed  previous ly  [1, 2]. 

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

In the immedia te  pos t -opera t ive  period both the control  (mock 
operation) and the hypophysectomized an imals  developed neutrophil ic 
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leukocytosis,  evidently because of the blood loss. In the control  animals the leukocyte count returned to 
its initial level 21-28 days af ter  the operation. In the hypophysectomized rats ,  on the other hand, the leuko- 
cytosis  continued to increase  (Fig. 1). This increase  took place on account of an increase  in the mass of 
eosinophils and lymphocytes.  The number  of neutrophils decreased.  

Calculation of the mye lograms  (Table 1) showed that the percentage of granulocytes increased in the 
post-operat ive  period in both groups of animals.  In addition, this index in the control  rats  continued to 
r ise  as the animals grew and gained in weight. Hypophysectomy produced a grea ter  increase  in the propor -  
tion of granulocytes among the other cel ls  in the bone marrow 7 days af ter  the operation than in the con-  
trol  group. This was due not only to blood loss,  but a lso to a decrease  in the mass  of erythroblas ts  in this 
period [1, 2]. The concentrat ion of granulocytes per mm 3 bone marrow,  reflect ing the density of granulo-  
cytes in the hematopoietic t issue,  was considerably reduced in the hypophysectomized animals 2 weeks af -  
te r  the operation, returned gradually to its initial level by the 28th day of observation, but still remained 
below its value in the control  animals during this period of the investigation (Table 1). In the course  of the 
2nd and 3rd months the concentrat ion of myeloid cells in the bone marrow of the hypophysectomized ani-  
mals  was 70% of its level in the control  animals of the corresponding age. 

A more  direct  index of the state of myelopoiesis  is the number of granulocytes in the total volume of 
femora l  bone mar row,  which evidently ref lects  changes in the total mass  of granulocytes in the bone m a r -  
row. 

In the animals undergoing the mock operation the absolute number of granulocytes increased with an 

increase in their age and weight, and was relatively independent of factors such as blood loss. For in- 

stance, the mass of granulocytes in the total volume of femoral marrow of the control animals was in- 

creased by 2-2.5 times 2-3 months after the operation (Table I). Hypophysectomy caused a sharp de- 

crease in the absolute content of granulocytes 2 weeks after the operation. During the next 2 weeks it in- 

creased onlyvery slightly, and remained at this level until the end of the experiment. After 60-90 days the mass 

of granulocytes of the hypophysec tomized rats was reduced by 1.3 times compared w[th its initial level and by 

2.2-3.3 times compared with its level in animals of the same age undergoing the mock operation. These change s 

were independent of the decrease in body weight, because the ratio between the mass of granuiocytes and the re- 

lative weight of bone marrow in the hypophysectomized rats was less, starting from the 2nd week, than the cor- 

respondingindex in the animals undergoing the mock operation (Table i). 

The sharp decrease in functioning mass of myeloid cells in the bone marrow was accompanied by a 

decrease  in the frequency of mitosis  among granulocytes  capable of division (Table 1). Inhibition of p ro -  
l iferation began with the ear ly  p r ecu r so r s  of the myeloid se r ies .  

Hypophysectomy thus reduces the content of both the erythroid and myeloid t issue of the bone m a r -  
row in the late stages af ter  the operation. This is revealed only by investigation of the absolute, and not 
of the relative,  indices. 
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