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S E R O T O N I N  C O N C E N T R A T I O N  IN T H E  H Y P O T H A L A M U S  

D U R I N G  C H A N G E S  I N  P I T U I T A R Y  T H Y R O T R O P I C  F U N C T I O N  

V.  V.  M a m i n a  UDC 612.814.1:612.441 

The serotonin concentra t ion in the hypothalamus was de te rmined  in sexually mature  male rabbi t s  
during changes in p i tu i tary  thyro t rop ie  function. No c l ea r  pa ra l l e l  was obse rved  between the in- 
t ens i ty  of  the p i tu i ta ry  thyro t rop ic  function and the hypothatamic serotoni~ concentrat ion.  St imu-  
lation of p i tu i ta ry  thyro t rop ic  function by injection of 6-methyl th iourac i l  o r  by pa r t i a l  thyro idec -  
tomy was accompanied  by an increase  in the serotonin concentrat ion,  whereas  during asept ic  in- 
f lammat ion  in the thyroid gland or af ter  a combinat ion of r emova l  of the super io r  ce rv ica l  s y m -  
pathet ic  ganglia and admin is t ra t ion  of ch lorpromazine ,  the inc rease  in thyro t rop ic  function oc-  
c u r r e d  without any significant changes in the hypothalamic serotonin concentrat ion.  

KEY WORDS: serotonin;  hypothalamus; p i tu i tary  thyro t rop ie  function. 

The hypothalamus dif fers  f rom other  pa r t s  of the b ra in  in having a high concentrat ion of serotonin [1-3, 
5, 7]. Serotonin is known to par t ic ipa te  d i rec t ly  in the hypothalamie regulat ion of the gonadotropie and ad reno-  
cor t ico t rop ic  functions of the pi tui tary.  The quest ion of its role  in the regulat ion of p i tu i tary  thyro t rop tc  func-  
t ion has not been settled. According to G r i m m  and Reichlin [8], serotonin has an inhibitory action on pi tu i tary  
thyro t rop ic  function. 

The object  of this inves t igat ion was to examine the role  of serotouin in hypothalamie regulat ion of pi tu i tary  
thyro t rop ic  function. 

EXPERIMENTAL M E T H O D  

Sexually ma tu re  male rabbi t s  were  used. The serotonin level in the hypothalamus [4, 9] was de te rmined  
during exposure  to f ac to r s  s t imulat ing or  inhibiting pi tu i tary  thyro t rop ic  function. The concentrat ion of t h y r o -  
t ropic  hormone in the p i tu i ta ry  was e s t ima ted  f rom the height of the thyroid epithelial  ce l l s  of guinea pigs into 
which a suspension of a ce t one - t r e a t ed  pi tu i tary  glands f rom the exper imenta l  rabbi ts  was injected. 

Khartkov Re s ea r ch  Institute of Endocrinology and Hormone Chemist ry .  (Presented  by Academician of the 
Academy of Medical Sciences of the USSR L. T. Malaya.) T rans l a t ed  f rom Byulleten '  ~kspe r imen t a l ' uo i  
Biologii i Meditsiny, Vol. 82, No. 7, pp. 772-774, July, 1976. Original  a r t ic le  submit ted December  23, 1975. 

! 

This materiai is protected by  copyright registered in the name o f  Plenum Publtslzing Corporation, 227 West 17th Street, N e w  York, N. Y. IO011. No part 
o f  this publication may  be reproduced, stored in a retrieval system, or transmitted in any form or by any means electronic mechanical, photocopying, 

[microfilming, recording by otherwise, wi thout  written permission o f  the publisher. A cop), o f  this article is available f rom the publisher for  $ 7. 50. 

955 



TABLE i. Changes in Serotonin Concentrat ion in Hypothalamus and Thyro t rop ic  
Hormone in P i tu i t a ry  under Different Conditions 

Experimental conditions 

Intact rabbits (control) 
6-methzlthiouracil 
Partial [hyroideetomy 
Aseptic inflammation of thyroid gland 
Chlorpromazine 
Chlorpromazine + removal of superior cer- 

vicar sympathetic ganglia 
Chlorpromazine + stimulation of superior 

cervical sympathetic-ganglia 
Chlorpromazine + partial thyroideetomy 

Number of 
l Serotonin concentration in 
hypothalamus (in ~g/g) 

M+_m P 

<0,05 
<0,001 
>0,I 
<0,02 

<0,01 

Height of thyroid epithelial 
celR in (in ~) of test ani- 
mats __ 

M •  P 

8,09--+0,079 
9,69----- 0,099 
9,30-+ O, 095 
9,31• 
7,98-+0,069 

8,60+0 085 

animals 

>0,1 
>0,1 

8,13+0,066 
8,14+--0,073 

5 0,75-- 0,034 
5 1,12+0,142 
7 1,24-+0,114 
7 0,88-+ 0,197 
6 0,48-+0,065 

5 0,44-+0.039 

6 0,76--0,!16 
! 1 0,73--0,036 

<0,001 
<0,001 
<0,001 
>0,1 

<0,001 

>0,1 
>O,! 

EXPERIMENTAL RESULTS 

The height of the thyroid  epithelial  ce l ls  in the rec ipient  guinea pigs a f t e r  rece iv ing  an injection of suspen-  
sion of p i tu i tary  glands f rom rabbi ts  rece iv ing  6-methyl th iourac i l  or par t i a l ly  thyro idec tomized  rabbi t s  was 
much higher than a f te r  injection of a p i tu i tary  suspension f rom intact an imals  (Table 1). 

Although in both s e r i e s  of exper iments  the serotonin concentrat ion in the hypothalamus of the rabbi t s  rose  
sharply,  no para l l e l  could be es tab l i shed  between the intensity of p i tu i tary  thyro t rop ic  function and the hypo- 
thalamic serotonin concentrat ion.  Moreover ,  in asept ic  inf lammation of the thyroid  gland produced by pass ing  
a v i scose  th read  through the ~hyroid pa renchyma,  the p i tu i tary  thyro t rop ic  function of the rabbi t s  was grea t ly  
increased,  whereas  there  was v i r tua l ly  no change in the serotonin concentrat ion in the hypothalamus.  Con- 
ve r se ly ,  a f t e r  admin is t ra t ion  of ch lorpromazine  (especial ly  combined with ce rv ica l  sympathectomy)  the hypo- 
tha lamic  serotonin concentrat ion fell sharp ly  whereas  the p i tu i tary  thyro t rop ic  hormone level  e i ther  r emained  
normal  or  increased.  In response  to a combination of ch lo rp romaz ine  with s t imulat ion of the supe r io r  ce rv ica l  
sympathet ic  ganglia or  with par t ia l  thyroidectomy,  the hypothalamic  serotonin concentra t ion and the intensity of 
p i tu i tary  thyro t rop ic  function r ema ined  unchanged. 

Under different  conditions [6] serotonin can evidently have e i ther  an inhibitory or  an act ivat ing influence 
on the act ivi ty  of different neurons [2], including hypothalamic neurons  respons ib le  for  production of thyro t rop in -  
r e leas ing  hormone. 
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