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The role of the pituitary for the regulation of erythropoiesis has now been proved, but its role in the 
regulation of neutrophilopoiesis is not yet clearly defined. For instance, removal of the pituitary from sexu- 
ally mature dogs and rats had virtually no effect on neutrophilopoiesis [4, 7-11], whereas in young rats weigh- 

ing 90-100 g, it led to inhibition of granulocytopeiesis [i]o In a previous investigation [3] the writer found no 

significant changes in the number of neutrophils in the bone marrow and circulating blood of sexually mature 
hypophysectomized rats. On the basis of hypophysectorny alone, the role of the pituitary in the regulation of 
neutrophilopoiesis could not be defined in the majority of cases. To reveal more clearly the character of 

response of the blood system, it was decided to carry out an investigation on hypophysectomized animals ex- 
posed to various stimuli. 

This paper gives the results of a study of neutrophilopoiesis with particular reference to the state of 
the bone marrow and peripheral blood in hypophysectomized rats exposed to the action of ionizing radiation 
or to immobilization for 6 h, leading to additional changes in the blood system. 

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

E x p e r i m e n t s  we re  c a r r i e d  out on 144 hypophysec tomized  female  Wis ta r  r a t s  weighing 160-190 g :and on 
141 s i m i l a r  an imals  undergoing a m o c k  opera t ion.  The pi tu i tary  was r e m o v e d  by the t r a n s a u r i c u l a r  method 
[6]. The comple t enes s  of the hypophysectomy was ve r i f i ed  by the absence  of gain in body weight a f t e r  the 
opera t ion  and by a study of the pi tui tary  region of  the an imals  a f t e r  sac r i f i ce .  The hypophysec tomized  r a t s  
and r a t s  undergoing the m o c k  opera t ion  w e r e  used  in the expe r imen t s  on the 15th day a f te r  the opera t ion.  
Total  s ingle  i r rad ia t ion  of the r a t s  in a dose of 400 R was c a r r i e d  out on the t~GO-2 appara tus  with a dose 
r a t e  of 153 R/ra in .  To r ep roduce  the s t r e s s  r eac t ion  the r a t s  we re  immobi l i zed  (on the opera t ing table  in 
the supine position) for  6 h. ~J 

The  inves t igat ions  were  c a r r i e d  out on the 2nd, 5th, 7th, 10th, 15th, 20th, 25th, and 30th days a f t e r  i r -  
rad ia t ion  and 6, 9, 12, 24, 48, and 72 h a f t e r  the beginning of immobi l iza t ion .  The total  numbe r  of ce l l s  was 
de te rmined  in the f em ora l  m a r r o w .  The m y e l o g r a m  was counted, and the absolute  number  of ce l l s  of  the 
di f ferent  genera t ions  ca lcu la ted .  The morpholog ica l  indices of  the pe r iphe ra l  blood were  studied by the usual  
me thods .  The numer i ca l  r e s u l t s  we re  subjec ted  to s ta t i s t i ca l  ana lys i s .  

EXPERIMENTAL RESULTS 

A study of post-irradiational regeneration of hematopoiesis showed that recovery of the neutrophi:l series 
in the bone marrow (Fig. IA, B) and of the number of neutrophils in the peripheral blood (Fig. IC ) of the hypeph- 
ysectomized rats was considerably delayed compared with animals undergoing the mock operation. 

Liberation of mature neutrophils into the peripheral blood followed by activation of neutrophilopoiesis 
are among the characteristic changes observed in the bone marrow in the early period of the stress reaction 
[2]. In the present experiments immobilization for 6 h gave rise to a sharp decrease in the number of mature 
neutrophils in the bone marrow of both the hypophysectomized rats and rats undergoing the mock operation, 
down to a minimum 9 h after the beginning of immobilization. Later, whereas the number of neutrophils in 
the control animals returned to normal, in the hypophysectomized rats the number of mature neutrophils in the 
bone marrow remained low (Table I). A ctivation of granulocytopoiesis in the bone marrow was observed 
24-48 h after the beginning of immobilization for 6 h in the rats undergoing the mock operation, and this was 
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Fig.  1. Changes in number  of  young ce i l s  
(myeloblas t s  + p r o m y e l o c y t e s  +myelocy tes )  of 
neutrophil  s e r i e s  (A), of m a t u r e  (stab cel ls  + 
polymorphs)  neutrophi ls  (B) in bone m a r r o w ,  
and neutrophil ic  g ranulocytes  in c i rcula t ing  
blood (C) a f t e r  i r rad ia t ion  in a dose of  400 R. 
Absc i s sa ,  t ime a f t e r  i r r ad ia t ion  (in days); 
ord ina te ,  number  o2 cel ls  (in % of initial).  
Continuous line - r a t s  undergoing m o c k  o p e r -  
ation; broken  line - hypophysec tomized  r a t s .  

TABLE i. 
fo r  6h(M• 

Cell Initial 
population Group of animals value 

Stab cells and 
polymorphs 

Change in Number of C ells (in millions) in Femoral Marrow after Immobilization 

59 8=t=8 c 
i (7) 

70,4=t=4,4 

Undergoing mock 
operation 

Undergoing hypoph- 
yseetomy 

Time after beginning of immobilization, h 

49,3/=5,9 
(7) 

50,54-6,3* 
(10) 

3,1:=1=0,7 

2,6/=0,4* 

12 

38,4d=3,8" 
(7) 

41,9__-8,6" 
(8) 

4,2/=0,8 

2,0/=0,4" 

24 

53,5/=7,5 
(6) 

54,1 +_9,4 
(7) 

3,9/=0,2 

3,4/=0,5 

48 

44,1/=4,4 
if) 

44,7/=6,4* 
(6) 

4,7=h0,3" 

0,8/=0,07* 

44,1:h6,1 
(6) 

46,g::h 13,1 
(5) 

4,9• 

2,6+__0,6 

72 

(10) 
Myeloblasts and Undergoing mock 

myelocytes operation 3,6:t=0,3 
Undergoing hypoph- 3,94-0,4 

ysectomy 

Legend.  *) Values differ ing significantly (P < 0.05) f rom initial va lues .  N u m b e r  of  an imals  
given in p a r e n t h e s e s .  

52,3~5,7 
(6) 

42,2+__4,3* 
(6) 

4,2+__0,3 

1,2+_0,2* 

r e f l ec t ed  in an i n c r e a s e  in the n u m b e r  of  young cel l  f o r m s  of the neutrophil  s e r i e s .  This  phenomenon was not 
o b s e r v e d  in the hypophysec tomized  an ima l s  {Table 1). 

The expe r imen ta l  r e s u l t s  showed that  whe reas  hypophysec tomy i t se l f  did not s ignif icant ly affect  the level  
of neutrophi lopoies is ,  i f  additional loads were  thrown on an animal  with i ts  p i tu i ta ry  r emoved ,  functional in-  
suff ic iency was revea led ,  man i f e s t ed  during inves t igat ion of the bone m a r r o w  as  inhibition of pos t - i r r ad ia t iona l  
r egene ra t ion  of neut rophi lopoies is  and absence  of t r ans i en t  act ivat ion of g ranulocytopoies i s  in the per iod  f r o m  
24 to 48 h a f t e r  the beginning of ixnmobilization fo r  6 h. 

One poss ib le  explanat ion of  the inhibition of neut rophi lopoies is  a f t e r  hypophysectomy m a y  be the influ- 
ence of the thymus  on the d i rec t ion of  different ia t ion of hematopoie t ic  s t em cel ls .  I t  was shown in [5] that  in 
adult t h y m e c t o m i z e d  m i c e  di f ferent ia t ion of stern cel ls  in the di rect ion of granulocytopoies is  is  inhibited. In 
a previous  invest igat ion [3] the p r e s e n t  w r i t e r  found m a r k e d  inhibition of lymphocytopoies i s  in the thymus and 
spleen in hypophysec tomized  r a t s .  The  deficiency of T lymphocytes  in hypophysec tomized  animals ,  when ad-  
ditional demands a r e  m a d e  on the  blood s y s t em,  m a y  pe rhaps  lead to a reduct ion in the different ia t ion of 
hematopoietic stem ceils toward neutrophilopoiesis. 
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The results  of the present  experiments thus show conclusively that the pituitary plays a role in lhe 
regulation not only of erythropoiesis,  but also of neulrophilopoiesis. 
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MITOTIC ACTIVITY AND CELL COMPOSITION OF ACINI 

IN R E G E N E R A T I N G  E X T R A O R B I T A L  L A C R I M A L  AND S U B -  

M A N D I B U L A R  S A L I V A R Y  G L A N D S  

P .  P .  G u s a k  UDC 617. 764.1+ 616.316.1]-003.93-018.15-07 

KEy WORDS: mitotic activity; regeneration; extraorbital  lacrimal gland; submandibular sali-  
vary gland. 

After partial injury to the salivary and lacrimal  glands proliferative processes  spread to all the residual 
parts oftheglands [1, 3, 5] and, according to the concept of regeneration hypertrophy [4], they ought to lead to 
a definite increase in its weight. It has, however, been shown that the terminal portions in the remnant of 
the glands do not increase in size [1]. The question thus arises:  how can new cell formation be interpreted 
in this case. It has been suggested that before proliferation begins, cells throughout the remnant of the gland 
die at a more rapid rate, and that the wave of mitosis is intended to make good this loss.  To shed light on 
this phenomenon, it seemed logical to study the composition of the terminal portions, where a decrease in the 
number of cells could indicate the scale of cell death, whereas an increase could indicate the completeness 
of regeneration. 

The object of this investigation was to compare mitotic activity in remnants of the extraorbital  lacrimal 
and submandibular salivary glands with data on the cell composition of their  acini at successive periods of 
regeneration. 

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

Experiments were car r ied  out on 59 noninbred male albino rats  weighing 250-300 g. In the experiments 
of ser ies  I about one-third of the extraorbital  lacrimal gland was destroyed by burning in 21 rats .  In ser ies  II 
the submandibular salivary gland was subjected to the same injury in 23 rats .  The glands of five (series I) 
and ten (series II) animals, not subjected to any form of procednre,  served as the control. The mater ia l  was 
processed by the usual histological methods. Cells found in the acinus (total secre tory  cells, mono- and bi- 
nuclear cells separately) were counted in sections 7-10 # thick in regions remote from the site of t rauma in 
100 terminal portions from each animal. Mitoses were counted in 10,000 cells in the same zone. The numeri-  
cal results  were analyzed by Student's t - t e s t  and the Wilco~on-Marm-Whitney U-test [2]. 
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