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F luoros i s  was induced in r abb i t s  by daily subcutaneous injections of sodium fluoride in a 
dose of 12 m g / k g  for  12 weeks.  Stimulation of adenohypophyseal  function was obse rved  dur-  
ing the f i r s t  days and weeks of poisoning. In chronic  expe r imen t s  depress ion  of the function 
of the basophi l s  and acidophils  was observed .  During the 8 weeks of the r e c o v e r y  per iod the 
adenohypophysis  of the exper imenta l  r a t s  was p rac t i ca l ly  indist inguishable f rom that  of the 
controls .  
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P r ev ious  invest igat ions [4, 5] r evea l ed  changes produced by f luorine poisoning in the adapt ive s y s t e m s  
of the o rgan i sm.  An impor tan t  ro le  in adaptat ion to ha rmfu l  f ac to r s  is played by the p i tu i ta ry  gland. Mean- 
while the morpho- func t iona l  s ta te  of the adenohypophysis  in f luoros is  has r e ce ived  ve ry  l i t t le  study [2]. In 
the few invest igat ions that  have been made  of this p rob lem,  l i t t le  or  con t rad ic to ry  informat ion  has  been ob- 
ta ined [12, 13]. 

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

Male albino r a t s  (45) weighing init ial ly 100 :~ 20 g r ece ived  daily subcutaneous inject ions of sodium 
f luoride in a dose of 12 m g / k g  for 12 weeks.  The 12-week r e c o v e r y  per iod  was  studied in 20 of the r a t s .  
The control  cons is ted  of 27 r a t s  not r ece iv ing  f luorine.  Tes t s  we re  c a r r i e d  out 2 days and 1, 2, 4, and 12 
weeks a f t e r  the beginning of poisoning and a lso  a f te r  1, 4, 8, and 12 weeks of the r e c o v e r y  per iod.  The 
p i tu i ta ry  was fixed in 10% neut ra l  fo rma l in  or in Z e n k e r - f o r m e l  and embedded in paraf f in  wax. Horizonta l  
sec t ions  through the adenohypophysis ,  4 ~ in th ickness ,  were  s tained for  g lycoprote ins  by the PAS reac t ion  
in P e a r s e ' s  modif icat ion (counters ta ining with orange G), with azan by Ma l lo ry ' s  method in Haidenhain ' s  
modif icat ion,  and with aldehydefuchsin by H a l m i ' s  method in Dyban ' s  modificat ion.  

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

The morphology  of the adenohypophysis  of the control  an imals  was f i r s t  studied (Fig. la)o Af ter  
poisoning for  2 days,  bes ides  congest ion,  homogenizat ion of the cy top lasm main ly  of the gonadotrophs and 
thyro t rophs  was obse rved  in the adenohypophysis .  Some of them contained l a rge  granules  of g lycoprote ins .  
At the s ame  t i m e  single basophi ls  with degranula ted  and vacuolated cy top lasm,  r e s e m b l i n g  f o l l i c l e - s t i m -  
ulat ing gonadotrophs,  were  seen. 

Marked homogenizat ion of the cy top lasm of some acidophils  a lso  was found, and in the cen te r s  of the 
glands the re  were  l a rge  acidophils  with degranula ted  cy toplasm (Fig. lb).  

After  1 week of poisoning congest ion of the adenohypophysis  was p resen t ,  with a d e c r e a s e  in the num- 
ber  of basophi ls ,  the cy top lasm of which was a lmos t  f r ee  f rom glycoprote ins .  The ce l l s  appea red  ~optically 
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Fig. 1. His to logical  s t ruc tu re  of the adenohypophysis  in f luorine poisoning: a) con- 
t rol ;  b) 2 days; c) 1 week; d) 2 weeks;  e) 4 weeks of poisoning. P A S  reac t ion ,  500• 

Fig. 2. His tological  s t ruc tu re  of adenohypophysis  during f luorine poisoning and in 
the r e c o v e r y  per iod:  a) 12 weeks of poisoning; b) 1 week, c) 4 weeks ,  and d) 8 weeks 
of the r e c o v e r y  per iod;  e) control .  PAS reac t ion ,  500x. 

empty,  ~ and the i r  nucleus was l a rge  and pale.  Vacuolat ion of the cy toplasm was well  m a r k e d  in the fol l ic le-  
s t imula t ing  and luteinizing gonadotrophs.  Homogenizat ion  of the cy top lasm and pycnosis  of the nuclei  of the 
thyro t rophs  and acidophils  we re  seen  (Fig. lc) .  The content of colloid in the p a r s  in te rmedia  was reduced,  
as  it a l so  was a f t e r  poisoning for  2 days.  

Af ter  poisoning for  2 weeks the congest ion of the adenohypophysis  r emained ;  an inc rease  in the inten- 
s i ty  of the PAS-pos i t ive  s taining of the blood ve s se l  walls  and a d e c r e a s e  in number  of basophi ls  and the 
content of colloid a lso  were  observed .  Br ight  c r i m s o n  granules  of g lycoprote ins  appeared  in the cy toplasm 
of the gonadotrophs.  Few degranula ted  basophi ls  and ce l l s  with homogenized cy top lasm and a pycnotic nu- 
c leus  were  p r e s e n t  (Fig. ld).  The number  of acidophils  with homogenized cy top lasm and a sma l l  pycnotic 
nucleus  was inc reased .  

Four  weeks a f t e r  the beginning of poisoning the number  of basophi ls  r ema ined  low. The fol l ic le-  
s t imulat ing gonadotrophs and thyro t rophs  had  degranula ted  cy top lasm (Fig. le ) ,  At the s ame  t ime  thyro -  
t rophs  with homogenized cy top lasm could be seen. The content of g lycoprote ins  in the cy top lasm of the 
luteinizing gonadotrophs was inc reased .  The number  of acidophils was low, and at the pe r iphe ry  of the 
gland t he r e  w e r e  many  ce l l s  with a dark,  pycnotic nucleus and with homogenized cy top la sm.  Converse ly ,  
in the cen t ra l  zones  of the adenohypophysis  t he re  were  ve ry  l a rge  acidophils  with a pale nucleus.  

Af ter  poisoning for  12 weeks the number  of basophi ls  was reduced  and the content of g lycoprote ins  
in thei r  cy top lasm was low (Fig. 2a). In individual basophi ls  the granules  of g lycoprote ins  were  p resen t  
only in the p e r i p h e r a l  zones of the cy toplasm.  The number  of acidophils  was low, and acidophils  with de- 
granula ted  and with homogenized cy top lasm were  found equally often. Colloid was absent .  
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One week a f t e r  the las t  injection of sodium f luor ide  into the r a t s  (the r e c o v e r y  period) the re  w a s  
some  inc rea se  in the number  of basophi ls  (Fig. 2b) and a lso ,  to a l e s s e r  degree ,  of acidophils  and colloid 
had accumula ted .  The 4th week of the r e c o v e r y  per iod was c h a r a c t e r i z e d  by hype rp la s i a  and m a r k e d  hy- 
pe r t rophy  of the basophi l ic  ce l l s  with the accumula t ion  of g lycoprote ins  in the i r  cy top lasm (Fig. 2c). The 
luteinizing gonadotrophs were  the f i r s t  to r e c o v e r  functionally and morphologica l ly ,  followed by the thy ro -  
t rophs  and the fo l l i c le - s t imula t ing  gonadotrophs.  The number  of acidophi ls ,  as  well as  the colloid content,  
inc reased .  Af ter  8 weeks of the r e c o v e r y  per iod the adenohypophysis  of the exper imenta l  r a t s  (Fig. 2d) no 
longer  differed s ignif icant ly f r o m  that  of the control  an imals  (Fig. 2e). Af ter  12 weeks of the r e c o v e r y  
per iod  the h is to logical  p ic ture  of the adenohypophysis  of the exper imen ta l  r a t s  was indis t inguishabIe f rom 
the control .  

The morphologica l  and h i s tochemica l  changes obse rved  in the r a t  adenohypophysis  during f luor ine  
poisoning r e f l ec t  morphologica l  and functional changes both in its ce l l s  r e spons ib l e  for  the production of 
the va r ious  hormones ,  and in the colloid. The colloid appea red  and accumula ted  in the adenohypophysis  in 
definite phases .  Monas ty r skaya  [8] r e g a r d s  the "colloid edema"  of the an t e r io r  lobe of the p i tu i ta ry  as  a 
product  of an a f t e r - r e s p o n s e  following a l a r m .  "Colloid edema ~ of the adenohypophysis  was obse rved  by 
Akmaev  under  expe r imen ta l  conditions [1]. The p re sen t  w r i t e r s  cons ider  that  the s ta te  of the colloid in the 
adenohypophysis ,  as  well  as in its ce l l s ,  may  be r e f l ec t ed  in the morphologica l  and functional s ta te  of the 
gland. 

The beginning of poisoning was accompanied  by act ivat ion of the functions of al l  the basophi]s .  The 
accumula t ion  of l a rge  granules  of g lycoprote ins  in the cy top lasm of some  basophi ls  and the p r e s e n c e  of 
degranula ted  basophi ls  a r e  evidence of the i r  inc reased  function [7, 9]. 

Fu r the r  poisoning led to a gradual  but p r o g r e s s i v e  d e c r e a s e  in function of the basophi ls  and acidophils .  
Consequently,  expe r imen ta l  f luoros i s  was accompanied  by inhibition of both gonadotropic  and thyro t rophic  
functions. If it is r e m e m b e r e d  that  the function of ACTH product ion is connected with the basophi ls  located 
in a zone bo rde r ing  on the p a r s  in te rmedia  [10], changes in these  ce l l s  m u s t  indicate inhibition of ACTH 
production.  This  is a l so  shown by cl inical  invest igat ion r evea l ing  m a r k e d  hypocor t i c i sm [3]. 

The inhibition of function of the acidophils  in the adenohypophysis ,  ce l l s  r e spons ib l e  for  producing 
growth ho rmone  and lactogenic  hormone ,  is r e f l ec ted  in the s lower  gain in weight of expe r imen ta l  an ima l s  
[13] and d is turbance  of lacta t ion in f emale  worke r s  exposed to chronic  f luorine poisoning [6]. The  author  
ci ted a lso  conf i rmed  this  obse rva t ion  in expe r imen t s  on r a t s  in which not only was lacta t ion s e v e r e l y  d i s -  
turbed,  but the weight of the m a m m a r y  glands a lso  d e c r e a s e d  in f luorine poisoning. 

The e a r l i e r  s tudy of the morpholog ica l  and functional s ta te  of the hypotha lamic-hypophysea l  neu ro -  
s e c r e t o r y  sy s t em of r a t s  with exper imen ta l  f luoros is  showed inc reased  act ivi ty  of that  sys t em during the 
f i r s t  days of poisoning, followed by inhibition of its function [5]. Compar i son  of these  findings with the 
changes obse rved  in the adenohypophysis  r evea l ed  the c lose  connection between them in expe r imen ta l  f lu-  
o ros i s .  Rel iable  co r r e l a t i on  is also found with the changes in the adrena l  cor tex  of these  r a t s  [4]. 

Expe r imen ta l  f luoros i s  in r a t s  is thus accompanied  by interconnected and interdependent  changes  in 
va r ious  endocr ine  glands and, in pa r t i cu la r ,  in the h y p o t h a l a m i c - p i t u i t a r y - a d r e n o c o r t i c a l  sy s t em r e s p o n -  
s ible  for  adaptat ion of the o rgan i sm to ex t r ema l  f ac to r s ,  exempli f ied in this invest igat ion by admin i s t r a t ion  
of toxic doses  of sodium fluoride.  
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