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The state of the hypothalamic neurosecre t ion was studied in rats  during oral  administrat ion 
of hypothiazide* in a dose of 2 mg/kg daily for 10 and 30 days. The functional activity of the 
supraoptic neurons was reduced in the experimental  ra ts  as shown by a decrease  in the a rea  
of c ross  sect ion of the neurosec re to ry  cells and in the volumes of their  nuclei and also by the 
accumulation of Gomori-posi t ive  substance in the  bodies of the neurons. At the same t ime 
the l iberation of antidiuretic hormone into the blood s t ream was inhibited. The diuretic 
action of hypothiazide is evidently brought about through the participation of central  neuroen- 
docrine mechanisms,  i.e., inhibition of the neurosec re to ry  activity of the supraoptic neurons. 

The supraoptic nuclei of the hypothalamus have been shown to part icipate in the regulation of water 
and salt balance. In dehydration the synthesis and liberation of Gomori-posi t ive  mater ia l  f rom supraoptic 
neurons are  activated [5, 8, 13, 16, 17]. Hydration leads to the opposite changes - t o  the deposition of neu- 
rosecre t ion  in the bodies of the neurons [5, 6, 12]. 

Evidence of the part icipation of the hypothalamic neurosecret ion in the regulation of blood p re s su re  
has recently been published [1-4 ~, 10]. In clinical pract ice  to r e s to re  the normal  a r te r ia l  p r e s s u r e  and water  
and salt metabolism var ious  diuret ics  are  used, although their  effects on the hypothalamic neurosecret ion 
have not yet been adequately investigated [14, 15]. 

This paper  descr ibes  an investigation into the state of the supraoptic neurons and the neurohypophysis 
of ra ts  under the influence of hypothiazide. 

*The Soviet equivalent of hydroehlorothiazide - Trans la tor .  

TABLE 1. Relative Propor t ions  (in %) of Cells with Different 
Neurosecret ion Content in Supraoptic Nuclei of Rat Hypothalamus 

Type of 
cells 

I 

II 

III 

IV 

Neurons 

With high content of neuro- 
secretion 

P 

With average content ofneuro-,] 
secretion p 

Poor in neur~secretion ] 

Degenerating 

Normal 

10,6~1,1 

60,9--1,0 

21,1• 

7,4~ 1,0 

Days after adminstration 
o f  hypodaiazide 

10 30 

16,5---2,7 31,0-+2,9 
<0,001 <0,001 

64,6• 47,3---3,0 
<0,05 <0,001 

11,7--1,8 11,8+t,3 
<0,001 <0,001 
5,2• 9,9--1,3 
<0,01 >0,1 
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TABLE 2. Results  of P lan imet ry  and Karyomet ry  of Supraoptic 
Neurons in Rats 

J Index Normal 

Mean area of cross-section of cells 
(in gz) " 252,6• 

P 
Volume of cell nuclei (in /~a) . . . 338,5• 

Days after administration 
of bypothiazide 

10 

206,0----- 10,1 
<0,01 

294,7~ 13,5 
<0,05 

30 

195,6-----6,2 
<0,001 

279,8 -+. 14,0 
<0,01 

TABLE 3. Antidiuretic Activity of P l a sma  
in Rats 

! Plasma of 
Permeability of frog urinar~ 

rats 

hypothiazide 
control for 30 days bladder (Lu rag) / 

! 

In control period . . . . . . .  4,41 

30 minafter addition of plasma i 65601 
Increase in permeability (in %) 

5,84 

7,04 
120 

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 70 female albino 
rats  weighing 120-160 g. Hypothiazide was given internally 
through a tube in a dose of 2 mg/kg daily. On the 10th and 
30th days of the experiment animals were decapitated 
and pieces f rom the base of the brain with the hypothala- 
mus and pitui tary were fixed in Bouin's fluid. Celloidin- 
paraffin sections through the hypothalamus were stained 
with chrome alum-hematoxylin by Gomor i ' s  method in 
A. L. Polenov 's  modification and sections through the 
pituitary were  stained with paraldehyde-fuchsin.  The rune- 

t ioaal state of the neurosecre tory  cells of the supraoptic nuclei was assessed  f rom thei r  content of Gomori -  
positive material  and also f rom the resillts of planimetr ic  measurement  of the a reas  of the neurons and the 
volume of their  nuclei. The antidiuretic activity of the ra t s '  blood plasma also was determined [7]. 

Diuresis was measured (for 4 h) in the animals of a separate  group under the influence of hypothiazide 
for a period of 30 days. Before measurement  of the diuresis  the ra ts  were deprived of food for 18 h and 
given hypothiazide simultaneously with water  loading (physiological saline in a dose of 2.5% of the body 
weight). Control ra ts  received physiological saline only. 

The blood p res su re  was measured  by a bloodless method using a p iezocrys ta l  detector  [9]. 

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

In the dose used, hypothiazide induced a marked diuretic effect: the mean excretion by the control 
ra ts  during the f i rs t  day was 42% of the fluid intake compared with 120% for the experimental  rats .  On the 
10th and 30th days of the experiment the diuresis  of the experimental  animals remained increased by 2-3 
t imes.  Meanwhile hypothiazide did not change the a r te r ia l  p re s su re  of those ra ts  in whom initially it was 
normal,  in agreement  with observations by other workers  [11]. 

Most neurons in the supraoptic nuclei of the intact ra ts  contained an average number of granules of 
Gomori-posi t ive material ,  distributed in the cytoplasm in the form of dust (Fig. la;  Table 1). Some neurons 
contained many neurosec re to ry  granules which filled the whole of their  cytoplasm, somet imes  mahking the 
nucleus. These cells charac ter i s t ica l ly  were dark in color and smal le r  in size; normally they accounted 
for 10.6% of the total. Some neurons contained ve ry  little Gomori-posi t ive mater ia l  and were  poor in neu- 
rosecret ion.  Their  cytoplasm was pale, and a r im of Niss l ' s  substance could be c lear ly  distinguished. The 
nuclei were large and pale. At the per iphery  of the supraoptic nucleus some neurons showed degenerative 
changes. The cells were shrunken, and their  outlines appeared angular; the i r  nuclei were  pycnotic or 
completely invisible. 

On the 10th day after  the beginning of hypothiazide administrat ion changes were  found in the relative 
proport ions of these  types of cells. The number of dark cells with abundant neurosecret ion was increased,  
and the number of cells poor in neurosecre t ion  was reduced. On the 30th day these changes were  more  
c lear ly  defined. Stasis and accumulation of neurosecre to ry  mater ia l  evidently took place in the neurons.  
The dimensions of the neurons were reduced below normal;  the volumes of the cell nuclei also were  reduced 
(Fig. lc ;  Table 2),suggesting a decrease  in the intensity of functional activity of the supraoptic neurons. 
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Fig. 1. N e u r o s e c r e t o r y  cel ls  of supraopt ic  nucleus (a, c) and pos -  
t e r i o r  lobe of p i tu i ta ry  (b, d) of normal  r a t s  (a, b) and af ter  admin is -  
t ra t ion  of hypothiazide (c, d). Fixation in Bouin 's  fluid; a, c) s tained 
with chrome a lum-hematoxyl in ,  400•  d) stained with pa ra ldehyde-  
fuchsia,  100• 

This  p r o c e s s  was also re f l ec ted  in the s ta te  of the p o s t e r i o r  lobe of the p i tu i ta ry  of the exper imenta l  
r a t s ,  in which Gomor i -pos i t i ve  granules  we re  deposi ted (Fig. ld). Since the neurosecre t ion  is the c a r r i e r  
of ad iu re t i n ,va sop re s s in ,  the l iberat ion of this hormone  was evidently reduced.  

This  conclusion was conf i rmed  by the r e su l t s  of the exper imen t s  to de te rmine  the ant idiuret ic  act ivi ty 
of the r a t s '  p l a s m a  on the bas i s  of the  quantity of wa te r  pass ing  through the wall  of the isola ted f rog  u r ina ry  
b ladder  in 30 rain (Table 3). P l a s m a  of the exper imenta l  animals  inc reased  the pe rmeab i l i t y  of the f rog 
u r ina ry  b ladder  by a l e s s e r  degree  than p l a s m a  f r o m  the control  ra t s .  

If the action of hypothiazide w e r e  l imited to the kidney, a compensa to ry  i nc rea se  in act ivi ty would be 
expected in the hypothalamus,  with an i nc rea se  in the sec re t ion  of ant idiuret ie  hormone.  Since the opposite 
reac t ion  in fact took place,  it can be concluded that  the d iure t ic  action of hypothiazide is brought  about 
through the par t ic ipa t ion  of cent ra l  neuroendocr ine  mechan isms ,  i .e. ,  through inhibition of the n e u r o s e c r e -  
to ry  act ivi ty of the supraopt ic  neurons.  
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