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Experiments  with Sprague-Dawley rats  showed that af ter  injection of estradiol  benzoate, 
tes tos terone propionate,  and proges terone  the weight of the thyroid gland and the thyroxine- 
binding capacity (TBC) of the blood p lasma proteins were higher in females  than in males .  
The level of total thyroxine (TT4) and the free thyroxine (FT4) index were lower in females 
than in males  af ter  injection of tes tos terone propionate and proges terone.  In males estradiol  
benzoate ra i sed  the TT 4 and FT 4 levels and in females it led to an increase  in the TT 4 and 
TBC content. Tes tos terone propionate lowered the sensit ivity of the thyroid gland to thyro-- 
t ropic hormone.  P roges te rone  had a stimulating action on the thyroid gland and caused a 
g rea te r  increase  in the intensity of its function and its more  rapid exhaustion in females than 
in males .  
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Data in the l i te ra ture  on the effect of sex hormones on the thyroid gland are  ambiguous and contradictory 
[1,2]. One reason for  the existing contradictions is that the overwhelming major i ty  of workers  have studied 
the action of sex hormones on the thyroid gland in animals of the same sex, but they have extended their  con- 
clusions to both sexes.  Recent work has shown that the thyroid gland of males and females reacts  differently 
to proges te rone  [3]. 

In the light of these observat ions the comparat ive study of thyroid function in males  and females under 
the influence of es t rogens ,  proges terone ,  and tes tos terone and of the effect of these hormones on the sensitivity 
of the thyroid gland to thyrotropic  hormone are  of considerable interest .  

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

Experiments  were ca r r i ed  out on 71 and 77 female adult Sprague-Dawley albino ra ts .  The sex hormones 
were injected separate ly  and in combination with thyrotropic  hormone five t imes in the course of 10 days in the 
following doses:  es t radiol  benzoate and tes tos terone propionate 5 pg of each /100  g body weight, proges terone  
0.5 mg /100  g body weight, and thyrotropic  hormone (TTH) 0.5 i .u . /100 g body weight. An intraperi toneal  in- 
jection of 125I in a dose of 50,000-80,000 counts /100 sec was given to the rats  12 h before the end of the experi-  
ment. Under chloroform anesthesia blood was obtained by puncture of the hear t ,  af ter  which the an imals  were 
killed. The thyroid gland was weighed and homogenized in 2 N NaOH and the percentage uptake of radioactive 
iodine was calculated. The total thyroxine (TT4) was determined by Murphy 's  competitive binding method [4], 
using the Thyopac-4 kit (Radiochemical Centre, Amersham,  England)~ The thyroxine-binding capacity (TBC) of 
the blood p lasma proteins was determined with the Thyopac-3 kit made by the same f i rm and expressed  as the 
rat io between the values of TBC in the unknown se rum and in the control se rum [5]. The free thyroxine index 
(FT4) was  calculated as the ratio between the readings of the Thyopac-4 and Thyopac-3 kits,  multiplied by 100. 
The numer ica l  data were analyzed by computer  in accordance with the Olivetti 101 p rogram.  
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T A B L E  1. W e i g h t  of  T h y r o i d  G l a n d ,  U p t a k e  of  I o d i n e  by  T h y r o i d  G l a n d ,  T o t a l  T h r o x i n e  

L e v e l ,  and  B l o o d  S e r u m  T B C  and  F r e e  T h y r o x i n e  I n d e x  in  M a l e  and  F e m a l e  A l b i n o  R a t s  
a f t e r  I n j e c t i o n  of  F e m a l e  and  M a l e  Sex  H o r m o n e s  and  T T H  (M:em) 
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L e g e n d .  P I  and  PII)  n u m b e r  a t t a c h e d  to  P i n d i c a t e s  u n d e r  of  s e r i e s  u s e d  f o r  c o m p a r i s o n ;  

PHI)  c o m p a r i s o n  of  m a l e s  and  f e m a l e s  of  t he  s a m e  s e r i e s .  

EXPERIMENTAL RESULTS 

After injection of estradiol, testosterone, and progesterone theweight of the thyroid gland and TBC were 

higher in the females than the males (Table I). Sex differences also were found in the TTr level and FT 4 index 

after injection of testosterone and progesterone. 

The higher FT 4 level in the males was probably the result of stimulation of the thyroid gland by estradiol, 

on the one hand, and the low plasma TBC, due to endogenous androgens, on the other hand. In the females estra- 
diol caused the TBC to rise. This evidently led to a brief fall in the blood FT 4 level and, consequently, it acti- 
vated the hypothalamic-pituitary-thyroid system, as a result of which the plasma FT 4 concentration was equal- 
ized. Injection of physiological doses of estradiol into females is known to lead to elevation of the TTH level 
in the adenohypophysis and blood [6]. In females, after injection of estradiol, the euthyroid state was thus 
maintained despite the high blood TT 4 level. The thyroid gland of the females under these eircumstances was 

in a slate of higher functional stress than in the males. 

In males testosterone reduced TBC and the weight of the thyroid gland and also reduced the sensitivity of 
the thyroid gland to TTH. After simultaneous injection of testosterone and TTH the weight of the thyroid gland, 
its uptake of iodine, and the TT 4 and FT 4 levels were all lower than after injection of TTH alone. In females 
testosterone caused a decrease in the FT 4 index~ Lowering the blood FT 4 level stimulated the pituitary to 
produce and secrete TTH. However, instead of the expected rise, a fall was observed in the thyroid hormone 
level. It was postulated that testosterone reduced the sensitivity of the female thyroid gland to endogenous 
TTH. This hypothesis was confirmed by the results of experiments in which testosterone propionate and TTH 

were injected simultaneously. 

Progesterone had a stronger effect on males, in which the highest FT 4 index in these experiments was 

found. In females an increase in thyroid function was observed, with a high level of iodine uptake, but the FT 4 
index was unchanged. This can be explained by the higher blood plasma TBC, due to the endogenous estrogens 
of the female. In the writer's view, after injection of progesterone the female thyroid gland functioned with 
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g r e a t e r  intensi ty  than the ma le  thyroid.  This can be deduced f r o m  the g r e a t e r  weight Of the female  than of 
ma le  thyroid  gland and, in pa r t i cu l a r ,  by the lower  TT 4 and FT 4 levels  a f te r  s imul taneous injection of p r o -  
ges t e rone  and TTH into females .  These  r e su l t s  indicate that s t imulat ion of the female  thyroid gland addition- 
al ly to p roges t e rone  by exogenous TTH leads to i ts  exhaustion.  

The cons iderable  functional s t r e s s  on the thyroid gland caused  by es t rogens  and intensif ied by p r o g e s t e r -  
one may  be one cause  of the hyperp las i a  of the thyroid  gland m o r e  often obse rved  in women than in men.  

1. 
20 
3. 
4. 
5. 
6. 

L I T E R A T U R E  C I T E D  

B. V. Aleshin and N. Go Tsa r ikovskaya ,  Uspekhi Sovrem. Biol. ,  59, No. 2 ,284  (1965). 
E. Ao Loskutova,  Problo t~ndokrinolo, No. 5, 65 (1974). 
Yo Takashi ,  Ko Isao ,  F. Hitoshi,  et  al~ Proc~ S.c .  Exp. Biol. Med.,  143,948 (1973). 
B. E. Po Murphy,  Nature,  201,679 (1964). 
F. Clark  and H. Brown, Bri t .  Med. J . , 1 ,  713 (1970). 
S. A. D'Angelo and J .  So F i scher ,  Endocrinology,  84 ,117 (1969)o 

E F F E C T  O F  N E O N A T A L  A N D R O G E N I Z A T I O N  

ON H Y P O T H A L A M I C  B I O G E N I C  M O N O A M I N E S  

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

N.  D.  N o s e n k o ,  O .  No Z r y a k o v ,  
a n d  A .  G.  R e z n i k o v  

UDC 612.65.62-06:612.616. 
38: [ 612.433+612.826.4 

Inject ion of t e s to s t e rone  propionate  into female  Wis ta r  ra t s  on the 2nd-4th day a f t e r  b i r th  did 
not change the serotouin concentrat ion but sharp ly  reduced the noradrenal in  and dopamine con- 
concentra t ions  in the hypothalamus of the animals  at the age of 3.5 months .  This was accom-  
panied by an i nc rea se  in the p ro lac t in  content in the adenohypophysis despite p r e se rva t i on  of 
no rma l  somato t rop ic  act ivi ty.  The r e su l t s  of this invest igat ion point to a role  of ca techolamines  
in the pa th ,  genes is  of anovulatory s t e r i l i ty  and give g r e a t e r  p rec i s ion  to modern  views on the 
regulat ion of p i tu i ta ry  gonad . t rop ic  function. 

KEY WORDS: neonatal  androgenization;  anovulatory s ter i l i ty ;  hypothalamus;  pi tui tary;  biogenic 
monoamines .  

Adminis t ra t ion  of androgens to newborn female  r a t s  d is turbs  the no rma l  p r o c e s s  of sexual different iat ion 
of the b ra in  and induces anovulatory s te r i l i ty .  The development  of the anovulatory syndrome is linked with 
depress ion  of the hypothalamic cen te rs  regulat ing sec re t ion  of gonadotropins [1,3,5]. 

This pape r  gives exper imenta l  p roof  of the par t ic ipat ion  of biogenic monoamines  in the pa th .genes i s  of 
anovulatory s te r i l i ty .  

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

Female  Wis ta r  r a t s  on the 2nd-4th day a f t e r  b i r th  r ece ived  a subcutaneous injection of 150 pg  t e s to -  
s te rone  propionate  (TP). The an imals  were  kil led at the age of 3.5 months .  Intact  sexually ma tu r e  females  

Labora to ry  of Neurohormonal  Regulation of Reproduction and Labora to ry  of Biosynthesis  of P ro te in  
Hormones ,  Kiev R e s e a r c h  Inst i tute of Endocrinology and Metabol i sm.  (Presen ted  by Academic ian  of the Acad- 
emy of Medical  Sciences of the USSR N. A. Yudaev.) T rans l a t ed  f rom Byulleten '  l~ksper imental 'noi  Biologii i 
Medits iny,  Vol. 82, No. 9, pp. 1112-1114, Sep tember ,  1976. Original  a r t i c le  submit ted January  29, 1976. 

This mate'rial is protected by copyright registered in the name of Plenum Publishing Corporation, 227 West 17th Street, New York, N. Y. 10011. No part 
of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, 
microfilming, recording or otherwise, without written permission of  the publisher. A copy of  this article is available from the publisher for $7.50. 

1393 


