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Expe r imen ta l  f l uo ros i s  was induced in r a t s  by daily subcutaneous injection of sodium fluoride 
in a dose of 12 m g / k g  fo r  12 weeks .  S imi la r  and synchronous changes  were  found in the su- 
praopt ic  and p a r a v e n t r i c u l a r  nuclei of the hypothalamus in the pe r iods  of poisoning and r e -  
covery .  Changes in the hypotha lamo-hypophysea l  n e u r o s e c r e t o r y  sy s t em found in the la t te r  
per iod can be a t t r ibuted  to the cumulat ive  p r o p e r t i e s  of f luorine.  

Chronic f luorine poisoning is  a f o r m  of geographica l  and occupational  pathology whose impor t ance  has 
i n c r e a s e d  sharp ly  in r ecen t  y e a r s  with the use  of f luorine compounds in industry,  agr icu l ture ,  and medicine.  
This  has led to just i f ied i n t e r e s t  in the study of the in t imate  m e c h a n i s m s  of f luorine poisoning. However,  
insuff icient  a t tent ion has  been paid to the s tate  of the hypothalamo-hypophyseal  n e u r o s e c r e t o r y  sy s t em (HHNS) 
in this condition. In pa r t i cu la r ,  the only invest igat ion published in this f ield is that of Mietkiewski  et  a l .  [16] 
who studied the s ta te  of this s y s t e m  in guinea pigs  dur ing poisoning with sodium f luoride fo r  5 weeks,  but the 
inves t iga t ion  did not continue into the subsequent  r e c o v e r y  per iod.  

In the study of expe r imen ta l  f l uo ros i s  in r a t s  the morphologica l  and functional s ta te  of the HHNS was  
inves t iga ted  in the pe r iods  of poisoning and r e c o v e r y .  

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

Male albino r a t s  (90) weighing ini t ia l ly 100 • 20 g rece ived  daily subcutaneous inject ions of sodium 
f luor ide  in a dose of 12 m g / k g  for  12 weeks  and the changes  in the i r  HHNS were  studied in 40 of these ani -  
m a l s  during 12 weeks  of the r e c o v e r y  per iod.  The control  consis ted  of 40 r a t s  of the same sex and weight 
not rece iv ing  f luorine.  Tes t s  were  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 poi-  
soning and a l so  a f t e r  1, 4, 8, and 12 weeks  of the r e c o v e r y  per iod.  To p r e s e r v e  the ana tomica l  in tegr i ty  of 
the HHNS the hypothalamus was r emoved  en bloc with the pi tui tary  and fixed in Bouin ' s  fluid. Ser ia l  p a r -  
aff in f ronta l  sec t ions  were  stained with a ldehyde- fuchs in  by G o m o r i ' s  method.  

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

The n e u r o s e c r e t o r y  nuclei of the a n t e r i o r  hypothalamus of the control  an ima l s  we re  composed  of la rge  
p e a r - s h a p e d  or  i r r e g u l a r l y  t r i angu la r  cel ls .  The cell  nuclei  were  la rge  and spher ica l  with wel l -def ined 
nucleol i .  The cy top lasm of the ce l l s  was  f i l led with n e u r o s e c r e t o r y  m a t e r i a l  (NSM) to an e x t r e m e l y  v a r i -  
able  degree  (Fig. la ) .  Most of the f i be r s  of the hypotha lamo-hypophysea l  t r a c t  run in the middle zone of the 
median  eminence  where  cons iderab le  depos i t s  of neu rosec re t ion  were  found. The outer  zone of the median 
eminence  was palely stained with a ldehyde-fuchs in .  The neurohypophysis  (Fig. lb) cons is ted  of numerous  
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Fig. ] Fig. 2 

Fig.  1. Content of NSM in Cells of supraoptic nucleus (a) and neuro-  
hypophysis  (b) of control  ra t .  Gomor i ' s  aldehyde-fuchsin,  magnif ica-  
tion: a) 120 • b) 250 x. 

Fig.  2. Changes in HHNS af te r  poisoning for  12 weeks: a) hemor -  
rhage near  supraoptic nucleus, reduced content of NSM in its cells;  
b) two types of changes in neurons of supraoptic nucleus. GomoriVs 
aldehyde-fuchsin,  magnification: a) 80 • b) 320 x. 

interweaving neurosecretory fibers (axons), a network of capillaries, and glial cells. Many expansions of 
the axons, filled with deeply stained neurosecretory material (Herring's bodies) were found in this region. 

The different periods of poisoning were characterized by differences in functional state of the HHNS, 
but the changes in the supraoptic and paraventricular nuclei were synchronous. For instance, 2 days after 
poisoning most neurons in these nuclei of the hypothalamus were large and palely stained, and almost free 
from neurosecretion. Granules of NSM were usually arranged at the periphery of the cytoplasm or around 
the border of the optically empty vacuoles. The nuclei of the neurons were large and pale, with clearly out- 
lined nucleoli. In the region of the median eminence along the course of the fibers of the hypothalamo-hypo- 
physeal tract the pools of NSM were appreciably enlarged. In the neurohypophysis the quantity of secretion 
was reduced. Individual concentrations of NSM granules were found immediately under the ependyma of the 
infundibulum. By the 4th week of poisoning the decrease in content of NSM in all parts of the HHNS was 
more marked. After poisoning for 12 weeks severe disturbances of the circulation were observed: dilata- 
tion of the pial vessels, which were congested with blood, and diapedetie hemorrhages. These hemorrhages, 
which varied in severity, were found in the region of the supraoptic nucleus in all eases (Fig. 2a). The nu- 
clei of the anterior hypothalamus contained neurons with changes of two types: i) palely stained cells in 
which neurosecretory granules resembling dust particles were diffusely distributed; 2) deeply stained cells 
whose cytoplasm was filled with a homogeneous mass of confluent granules. The nuclei of these cells were 
shrunken, obscured by NSM, and their nucleoli were indistinctly outlined (Fig. 2b). When extensive hemor- 
rhages were found close to the supraoptic nucleus, the changes in the ueurosecretory cells in that nucleus 
were mainly of the second type. 

The content of NSM was sharply reduced in the region of the median eminence along the course of the 
fibers of the hypothalamo-hypophyseal tract and in the neurohypophysis. In addition, dilatation of the capil- 
laries was observed in the neurohypophysis .  

In tests  c a r r i ed  out in the ear ly  stages of the r ecove ry  period a low content of NSM was observed in 
the neurons, together  with an inc rease  in the volume of the nuclei and hyper t rophy of their  nucleoli, evi- 
dence of hyperact ivi ty  of the hypothalamic nuclei. Cells  with vacuolated cytoplasm were  modera te ly  numer -  
ous in them. At the la ter  s tages of the r ecovery  period there was a sharp dec rease  in the number of these 
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neurons and also of neurons with homogenized cytoplasm. Even after 4 weeks of the recovery period gran- 
ules of NSM were still not condensed into large masses .  After  8 weeks of this period the changes taking 
place in the HHNS can be regarded as regenerative.  This is shown by the increase in the NSM content in 
neurons of the anter ior  hypothalamic nuclei and also along the course of fibers of the hypothalamo-hypo- 
physeal tract,  both in the region of the median eminence and in the neurohypophysis. The distribution of 
NSM in the different parts  of the HHNS 12 weeks af ter  cessation of administration of sodium fluoride was 
indistinguishable visually f rom the control. 

The f i r s t d a y s  of fluorine poisoning a re  thus associated with features reflecting increased activity of 
the HHNS. In chronic fluoride poisoning a disturbance of the function of the HHNS was observed, giving r ise 
to severe pathological states of the secre tory  neurons of the anterior  hypothalamic nuclei, manifested as 
pycnosis and homogenization of the cells or as a sharp decrease in their content of NSM. Similar changes 
in the nuclei of the anter ior  hypothalamus have been observed [13] under various experimental conditions. 
The predominance of severely damaged neurons at the height of poisoning may be connected with the circu-  
latory disturbances in this region [7]. 

Many investigations have shown that the morphological and functional response of the supraoptic and 
paraventr icular  nuclei to various experimental procedures may differ in character  [1, 3, 5, 6, 11, 15, 17]. 
On the other hand, synchronous and similar changes in these hypothalamic nuclei have been observed af ter  
burns [10], exposure to gravitational overloads [12] and hypokinesia [4], and also in fluorine poisoning [16]. 

A close connection has been established between the hypothalamus, adenohypophysis, and other glands 
of internal secretion, notably the thyroid. In part icular,  Voitkevich [8] considers that the state of thyroid 
function is reflected directly in the formation of neurosecretion. F rom this point of view the statement of 
Aleshin [2] that a synchronous and similar  response is observed in the supraoptic and paraventricular  nu- 
clei during blocking of hormone formation in the thyroid gland by thyrostatic agents, is of definite interest .  
The thyrostatic effect of sodium fluoride observed by the wri ters  in rats [9] is in agreement with the fact 
established previously that fluorine has a direct  inhibitory effect on the adsorption of inorganic iodine [14]. 
In this connection the similar  and synchronous changes in the supraoptic and paraventricular  nuclei of the 
hypothalamus in experimental f luorosis are evidently due to the general toxic and thyrostatic action of fluo- 
r ine.  In the recovery  period the HHNS remains for  a long time in a state of functional stress,  evidently due 
to the cumulative propert ies  of fluorine. 
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