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Experimental  resul ts  obtained in the last  10 years  have shown that the nerves of the thyroid gland 
do not fulfill a specific s e c r e t o r y  function [14-16, 18, 19]. 

The authors '  previous investigations have shown that the t r igger  effects of the central  nervous sys -  
t em reach the thyroid through humoral  mechanisms.  The denervated gland is still capable of react ing to 
the t r igger  influences of the centra l  nervous sys tem but has lost  its power of adaptive regulation. Secre -  
tion of the denervated gland is excess ive  both in volume and in duration [1, 3, 4]. The suggestion was made 
that the nerves  of the thyroid gland regulate trophic p rocesses  therein, ensuring an adequate react ion to 
external environmental  conditions. 

To discover  the nature of this phenomenon it was necessa ry  to investigate the course  of the more  im- 
portant biochemical  p rocesses ,  especial ly protein metabolism, developing in the thyroid t issue af ter  de-  
nervation of the gland. One of the authors [5] investigated protein synthesis in the denervated thyroid by 
studying incorporat ion of S35-1abeled methionine. 

In the present  investigation autolysis,  the activity of cer ta in  t ransaminases ,  and the content of SH- 
groups in the thyroid was determined.  

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 intact dogs (young males weighing 20-30 kg). The thyroid gland of 
the experimental  animals was denervated unilaterally,  and the intact gland on the opposite side acted as 
control .  

The thyroids were denervated by excising all visible nerve f ibers .  The blood vessels  of the gland 
were t reated with 5% phenol solution until they turned white. The animals were used in the experiment  7- 
13 days af ter  the operation, at the t ime of maximal degeneration of the nerve f ibers [2]. in some dogs the 
gland was denervated on the left side, in others  on the right. Autolysis was determined by Fol in 's  method. 
The content of SH-groups was determined in the gland t issue and in the blood flowing f rom it by the method 
of amperomet r i c  t i t rat ion with s i lver  nitrate.  The t ransaminase  activity was studied co lor imet r ica l ly  in 
the blood flowing f rom the thyroid gland. 

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

The mean level of autolysis of the intact thyroid t issue was 56.6 #g tyros ine/100 mg fresh t issue.  
After  denervation intensification Of catalytic p rocesses  by 29.8% (P < 0.02) was observed, and the mean 
content of tyrosine reached 73.5 ~g/100 mg fresh t issue.  The intensity of autolysis was unchanged after  
the operation in some animals,  possibly because of incomplete denervation of the thyroid. 

Transaminat ion was est imated f rom the activity of glutamate-oxaloacetate (GOT) and glutamate-  
pyruvate (GPT) t r ansaminases  in the blood flowing f rom the thyroid gland. The mean GOT activity in the 
s e rum of blood flowing f rom the intact gland was 16.8 units; after  denervation of the gland the mean GOT 
level rose  very slightly to 18.8 units, an increase  of 11.9%(P < 0.01). As a rule the changes were very  
slight, and only in 3 of the 11 experiments  was the activity of this enzyme relat ively high. In all the exper-  
iments the changes were ,  however,  in the same direct ion and stat is t ical ly significant. 
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The mean  GPT content in the venous blood s e r u m  f r o m  the intact  thyroid  was 3.3 units,  r i s ing  to 5.1 
units a f t e r  denervat ion,  an inc rease  in act ivi ty  of 54.5%(P < 0.01). In 11 of the 16 invest igat ions  the en -  
zyme act ivi ty  was c l ea r l y  i nc reased .  

The content of SH-groups in the s e r u m  of blood flowing f r o m  the intact  gland was 50.2 #mole/100 ml 
s e r u m .  After  denerva t ion  the i r  content fell by 9% (P < 0.01) and the mean level  of this index was  45.7 ~ - 
mole/100 ml s e r um .  

The mean  content of SH-groups  in the t i s sue  of the intact  thyroid was 0.74 ~mole/100 mg  t i ssue ,  
fall ing a f t e r  denervat ion to 0.62 ~mole,  i .e. ,  by 16.1% (P < 0.05). Although these changes a re  v e r y  sma l l  
they a re  s ta t i s t i ca l ly  s ignif icant  and exceed the l imi ts  of expe r imen ta l  e r r o r .  

The dec r ea s e  in content of SH-groups  both in the blood flowing f r o m  the denerva ted  gland and in i ts  
t i ssue ,  accompanied  by an i nc rea se  in the intensi ty  of autolysis  and an i nc rea se  in t r a n s a m i n a s e  act ivi ty ,  
at f i r s t  s ight  appea r s  paradoxica l .  F r o m  data in the l i t e ra tu re  it  is genera l ly  cons idered  that the content  
of SH-groups  changes in accordance  with the intensi ty  of oxidative p r o c e s s e s  [6, 12, 20]. However ,  the 
p re sen t  r e su l t s  indicate changes  in the pro te in  composi t ion  of the thyro id  t i s sue  as a r e su l t  of denervat ion .  
Moreover ,  accord ing  to Kh. S. Koshtoyants ,  acetYlcholine p romote s  the act ive l ibera t ion  of SH-groups .  It  
may  be a s sumed  that the d e c r e a s e  in the content of these  groups in the denerva ted  thyroid is a s soc ia t ed  
with this phenomenon. 

The i nc rea se  in in tens i ty  of autolys is  in the denerva ted  gland t i s sue  d i scovered  in these  expe r imen t s  
is in ag reemen t  with data r epor t ed  in the l i t e ra tu re  showing intensif icat ion of proteolyt ic  ac t iv i ty  in m u s -  
c les ,  l iver ,  and spleen a f t e r  denervat ion [8-11, 17, 22]. 

El iminat ion of the r egu l a to ry  influence of the cen t ra l  nervous  s y s t e m  thus leads to m a r k e d  d i s tu rb -  
ances  of prote in  me tabo l i sm in the thyroid  gland. Autolysis  is intensified,  act ivi ty  of the enzymes  of amino 
acid me tabo l i sm  is inc reased ,  and the r a t e  of incorpora t ion  of S35-1abeled methionine into pro te ins  is in-  
c r e a s e d  in the denerva ted  thyroid  gland [5]. This  sugges ts  that  as  a r e su l t  of  denerva t ion  not only is  the 
breakdown of the thyroid  t i s sue  prote ins  intensified,  but the ra te  of t he i r  synthes is  is a lso inc reased .  

Dif ferences  in the degree  of changes in GPT and GOT act ivi ty  suggest  that  some  se lec t iv i ty  ex is t s  in 
the nervous  regulat ion of the enzymic  p r o c e s s e s .  

A c l e a r  re la t ionship  is thus found between the intensi ty  of pro te in  me tabo l i sm  and ac t iv i ty  of the 
autonomic cen te r s .  The changes obse rved  sugges t  that  metabol ic  p r o c e s s e s  taking place in the thyroid  
gland a re  mainta ined at a ce r t a in  level  because  of the regu la to ry  ro le  of the nervous  sys t em,  ensur ing  that  
the act ivi ty  of the gland is c o m m e n s u r a t e  with the externa l  env i ronmenta l  conditions.  

The r e su l t s  desc r ibed  may  shed light on the bas i s  of the t rophic influence of the autonomic ne rves  on 
the thyroid gland. 
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