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Adminis t ra t ion  of neoroboli l  to intact  and thyro idec tomized  ra t s  causes  an inc rease  over  the 
normal  gain in body weight.  Thyro idec tomy is followed by a s lower  gain in body weight and a 
d e c r e a s e  in the number  of acidophilic cel ls ,  producing somato t rop ic  hormone.  The anabolic 
effect  of neuroboli l  is accompanied  by an inc rease  in the number  of acidophil ic cel ls  in the 
pi tui tary  o 

The anabolic action of the androgenic  s te ro ids  is exhibited as s t imulat ion of the inc rease  in body 
weight, s t imula t ion  of RNA and pro te in  synthes is  in the t i s sues ,  and a dec r ea se  in the excre t ion  of ni t rogen 
in the urine [5, 8, 9, 13]. 

P i tu i t a ry  somato t rop ic  hormone {STH) has a s im i l a r  action. However ,  the role of endogenous STH, if 
any, in the m e c h a n i s m  of the anabolic action of androgenic s te ro ids  has not yet  been explained. Data  in the 
l i t e r a tu re  on this m a t t e r  a re  con t rad ic to ry  [1, 10, 12, 14-18]. 

It was the re fo re  decided to study the effect  of the androgenic anabolic s te ro id  neurobolil  on the cell 
composi t ion of the an te r io r  p i tu i ta ry  in normal  animals  and in ra ts  subjected to b i la te ra l  thyroidec tomy,  
paying pa r t i cu la r  attention to the s ta te  of the acidophil ic ce l l s ,  producing STHo 

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

Exper iments  were  c a r r i e d  out on 60 male  ra t s  weighing 120-140 g, divided into four groups :  1) con- 
t ro l  ra ts ;  2) ra t s  rece iv ing  neuroboli l  i n t r amuscu la r ly  in a dose of 1 mg/100 g body weight daily for  1, 2, 
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/0o 9~s 

e~ 
�9 .~ 5o 
~z 1 week 

327 

2 .7~ 

2 weeks 
52,3 

I 2  3 ~' 2 3 

Fig. 1. Mean values of i nc rease  in weight 
of control  and thyro idec tomized  ra t s  r e -  
ceiving neuroboli l  for  1-3 weeks." 1, 2, 3,4) 
Group number .  

and 3 weeks; 3) ra t s  undergoing b i la te ra l  thyroidectomy;  
and 4) thyro idec tomized  ra ts  receiving neurobolil  24 h af ter  
the operat ion at the above t imes  and doses .  The body 
weight of the animals  was checked each week. After  s a c r i -  
f ice the endocrine glands were  fixed in a 1 : 9  mix ture  of 
m e r c u r i c  chloride and formol  and in Zenke r ' s  mix tu re .  
Paraf f in  sec t ions  of the pi tui tary ,  4 #  in th ickness ,  were  
stained by Mal lo ry ' s  azan method and for glycoprote ins  
(PAS reac t ion  with t r ip le  counterstaining) .  In sect ions of 
the p i tu i tary  f rom three  or  four ra t s  f rom each, s tained by 
h is tochemica l  methods ,  the ra t io  between the var ious  types 
of cel ls  was de te rmined  (in five fields of vision,  1000x, 
immers ion ) .  Altogether 25,000 cells  of different  types 
were  counted. The resu l t s  were  analyzed by s ta t i s t i ca l  
methods .  
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TABLE 1. Changes in Weight of Thymus,  Tes tes ,  and Accesso ry  Reproduct ive Organs of Control and Thy- 
ro idectomized Rats af ter  Administrat ion of Neurobolil  for  1, 2, and 3 Weeks (M �9 m) 

Experimental  group 

Control 

Control + neurobolil  

Thyroidectomy 

Thyroidectomy 
+ neurobolil  

1 week 

262+58 

157"+-18 
(16) 

P<O,O5 
168--+13 

(10) 
P<0,05 
76-+8 
(13) 

P<O,O1 

thymus 

2 weeks 

255• 
(12) 

104+-5 
(12) 

P<O,O01 
156+_30 

 s 
72_+t6 

(8) 
P<0,O5 

3 weeks 

282-+28 
(19) 

127___17 
(4) 

P<0,001 
170_19 

(9) 
P<0,0Ol 

71-+9 
(1.t) 

P<O,O01 

Weight of endocrine gland__s(m(_m~ 

testes 

I week 2 weeks 3 weeks 

seminal  vesicle s and 

1 319+-41 
(15) 

l 443___t33 
(16) 

1 322___98 
(t0) 

1 450__+112 
0 3) 

1 770+105 
(12) 

1 941_+71 
(12) 

1 6424-t52 
(7) 

1 690~222 
(S) 

1976+58 
(19) 

1 615-+82 
(4) 

P<0,01 
l 500-+t 15 

(9) 
P<O,OI 
1 926_+82 

(14) 
P<0,01 

1 week 

155-+18 
(15) 

658+-48 
(16) 

P<0,001 
206-+19 

(10) 

592___32 
(13) 

P<0,02 

2 week s 

441__+106 
(12) 

1 483___72. 
(12) 

P<O,OOI 
106-+75 

(5) 
P=O,05 

1 275+_97 

P-..u,00I 

)rostate 

3 weeks 

522___55 
(19) 

1 250+_86 
(4) 

P<O,OOl 
218__+24 

(7) 
P<O,O01 

1 663+_68 
04) 

P<O,O01 

Note. Number of animals in pa ren theses ,  

TABLE 2. Relative Proportions of Types of Cells 
in Anterior Pituitary (in %) in Control and Thyroid- 
ectomized Rats after Administration of Neurobolil for 
3 Weeks * 

Group of 
animals 

Types of anterior pituitary ce l l s?  
a c i d o -  
p h i l i c  

baso- 
philic 

13,4_4-0,39 
10,3+-0,29 
I5,8___0,65 
l 1 ,9_+0,42  

chromo- "thyroidecto- 
phobic my cells 

I 
50 0+-0,56 ] 
45,0-+0,54 I 68,7_+0,74 14,5+-0,54 
63,5--+0,76 13,5+-0,48 

36,6_+0,39 
44,7-+0,61 
0,9__+0,22 

12, !-+0,49 

* Neurobolil given on second day after thyroideetomyo 
$ Data statistically significant when P < 0.001. 

EXPERIMENTAL RESULTS 

The anabolie effect of neurobolil was 
judged from the degree of increase in the gain 
in body weight of the animals. Neurobol~l in- 
creased the gain in weight of both normal and 
thyroidectomized rats (P < 0.01; Fig~ i). The 
mean body weight of normal rats after adminis- 
tration of neurobolil was increased by 36% after 
1 week, by 50% after 2 weeks, and by 70% after 
3 weeks~ The gain in weight of rats after thy- 
roidectomy was considerably retarded. Delay 
in growth of the thyroidectomized rats, although 
not its complete arrest, can evidently be ex- 
plained by the "acute" experimental conditions 
and the possibility of an extra thyroid pathway 

of formation of thyroid hormones or their precursors [1, S, 11, 19, 20]. Administration of neurobolil to 
these rats for 1-3 weeks caused marked stimulation of their gain in body weight~ The gain in weight of 
these rats was 45-74% greater than that of the thyroidectomized animals not receiving neurobolilo 

Administration of neurobolil led to a change in weight of the endocrine glands~ The weight of the 
pituitary was increased in control animals receiving neurobolil for 2 weeks, but after 3 weeks it was re- 
ducedo This can evidently be attributed to adaptation of the animal to prolonged administration of this dose 
of neurobolil. 

Thyroidectomy caused hypertrophy of the pituitary as the result of increased secretion of thyrotropic 
hormone. Administration of neurobolil to these rats had no effect on the weight of the pituitary~ 

The greatest changes in weight of the thymus were found in animals of all the experimental groups~ 
Neurobolil and thyroidectomy caused a considerable increase in weight of the thymus in the control rats~ 
Administration of neurobolil to thyroidectomized rats stimulated involution of the thymus. The thymolytic 
action of neurobolil was due to its direct action on lymphopoiesis in the gland [3]~ After administration of 
neurobolil the androgenic effect was exhibited as a result of the direct action of the substance on the acces- 
sory reproductive organs [9]. 

Hence, using animals with inhibited growth, the positive action of the anabolic steroid was observed: 
the gain in body weight was increased~ 

To study the role of endogenous STH in the anabolic effect of neurobolil, it was decided to study the 
morphological reaction of the anterior pituitary and to investigate the state of the acidophilic cells, with 
whose activity the secretion of STH is associated. The absence of thyroid hormones is known to stop 
growth of young animals and to inhibit differentiation of acidophilic cells, leading to a disturbance of STH 
formation in the pituitary [2, 4, 6]~ 
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Fig~ 2. Anter ior  p i tu i tary  of control  ra t  (a). I nc rea se  in number  of acidophilic cells in pi tu i tary  of 
ra t  receiving neuroboli l  (b). A) Acidophilic cells;  B) basophi l ic  cells~ Heidenhain 's  modificat ion of 
Mal lo ry ' s  azan stain,  750• 

Fig~ 3. Anter ior  p i tu i tary  of thyro idec tomized  ra t  (a). "Thyro idec tomy ce l l s"  and a few acidophilic 
cel ls  a re  vis ible  in the p i tu i tary  of a thyro idec tomized  ra t  rece iv ing  neurobolil  (b). T.c.) "Thyroid-  
ec tomy ce l l s ; "  A) acidophil ie cells;  B) basophi l ic  ce l l s .  PAS reac t ion  with t r ip le  counters taining,  
750x.  

Dete rmina t ion  of the re la t ive  propor t ions  of different  types of cel ls  in the an te r ior  pi tui tary of the 
control  r a t s  showed that following admin is t ra t ion  of neurobolil  the number  of acidophilic cel ls  was in.- 
c r ea sed  (Table 2). Meanwhile, the number  of basophi l ic  and chromophobic  cel ls  was reduced compared  
with the control  (Fig~ 2). The inc rease  in number  of acidophilic cel ls  evidently took place as a resu l t  of 
t r an s fo rma t ion  of chromophobic  cel ls ,  and it led to an inc rease  in STH secre t ion .  

After  thyro idec tomy (3 weeks) ,  so l i t a ry  acidophilic cel ls  were  found in the pi tui tary ,  while the num- 
b e r  of chromophobic  and basophi l ic  cel ls  was inc reased .  Hyper t rophy of the nuclei and degranulat ion of 
the cy toplasm were  obse rved  in the la rge ,  polygonal basophi l ic  cel ls  (thyrotrophs)~ Vacuoles were  ob- 
se rved  in some thyro t rophs  containing a smal l  number  of la rge  glucoprote in  granules  (Fig. 3). These cel ls  
are  known as " thyro idec tomy ce l l s . "  

Following adminis t ra t ion  of neuroboli l  to thyro idec tomized  r a t s ,  acidophil ic cel ls  were  found in the 
p i tu i tary  in l a r g e r  numbers  than in thyro idec tomized  ra t s  not rece iv ing  neuroboli l  (Table 2). The number  
of basophi l ic  and chromophobic  cel ls  in the p i tu i ta ry  of these animals  was cor respondingly  reduced.  

Hence, a f ter  adminis t ra t ion  of neuroboli l ,  bes ides  the anabolie effect  ( increase  in body weight), the 
his tological  s t ruc tu re  of the p i tu i tary  was changed and the number  of acidophil ic cel ls  producing STH was 
i nc rea sed  in the control and thyro idec tomized  r a t s .  This conf i rms  the hypothesis  that  somato t rop ic  hor-  
mone may play a role  in the m e c h a n i s m  of action of neuroboli l .  
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