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Conclusive evidence has now been obtained to show that the thyroid gland p o s s e s s e s  no specif ic  s e -  
c r e t o r y  ne rve  supply [5-10]. Other  evidence of this  is  given by the r e su l t s  of the au thor s '  previous  inves -  
t igat ions [1-3], which demons t ra ted  the ro le  of the hormonal  m e c h a n i s m  as the main  fac tor  in the t r a n s -  
m i s s ion  of t r i gge r  inf luences of the cen t ra l  nervous  sy s t em to the thyroid .  

Having shown that  the ne rves  to the thyroid gland a r e  not s e c r e t o r y ,  inves t iga tors  began to cons ider  
that  these  ne rves  main ly  fulfill  a va somoto r  function. However,  it has  not yet  been de te rmined  whether  or 
not they a lso  p e r f o r m  a t rophic  function like other  autonomic ne rves  such as  the sympathe t ic  ne rve s  sup-  
plying the musc le s .  The bas i s  for  this  hypothesis  was the r e su l t s  of previous  invest igat ions showing that 
the denerva ted  thyroid gland is s t i l l  able to r eac t  to t r i g g e r  influences of the cent ra l  ne rvous  sys t em but 
has  lost  i ts  power of adaptive regulat ion.  These  observa t ions  suggested that  the ne rves  to the thyroid 
gland, by influencing the me tabo l i sm  of the innervated s t ruc tu r e s ,  c rea ted  the mos t  favorable  background 
fo r  the functioning of this  organ.  The i r  r emova l  d i s tu rbs  the opt imal  conditions of me tabo l i sm ensur ing 
the fine and p r e c i s e  adaptat ion of the act ivi ty  of the gland to externa l  environmenta l  inf luences .  

However ,  to ve r i fy  this  hypothesis  exper imenta l ly ,  it was n e c e s s a r y  to inves t igate  the b iochemica l  
p r o c e s s e s  taking place in the thyroid t i s sue  a f te r  denervat ion.  The s ta te  of the prote in  me tabo l i sm  is an 
impor tant  index of metabol ic  p r o c e s s e s  in an organ.  Accordingly,  the intensi ty of pro te in  synthes is  was 
invest igated in the t i s sue  of the intact  and denervated  thyroid  gland. 

EXPERIMENTAL METHOD 

The intensity of protein synthesis in the thyroid was estimated from the incorporation of S35-methion - 
ine into protein in vivo. Methionine was injected intraperftoneally into dogs in a dose of 30,000-35,000 
pulses/min/g body weight. The animals received no food for the 24 h before injection of radiomethionine. 
To obtain some idea of the dynamics of methionine incorporation, the animals were sacrificed at various 
times (I, 4, and 24 h) after injection of the radiomethionine. The radioactivity of the proteins of the 
thyroid tissue and the blood plasma was investigated. The thyroid tissue was washed to remove blood, 
ground in a mortar to a homogeneous state, and the proteins of the homogenate were precipitated with 10% 
trichloroacetic acid (TCA) solution. The precipitate was washed several times with 5% TCA, with alcohol, 
with a 1 : 1 mixture of alcohol and ether, and with ether by the usual method [4]. The blood plasma was 
treated in the same way as the thyroid tissue to obtain dry protein. The radioactivity in a weighed sample 
(5 rag) of dry protein isolated from the thyroid tissue and plasma was determined with an end-type counter. 

The investigation was carried out on 14 dogs. The thyroid gland was denervated as follows: all the 
visible nerve fibers approaching the thyroid gland were divided and the blood vessels were treated with 
5% phenol solution. 

To eliminate any effect of topography on the incorporation of radiomethionine into the thyroid pro- 
teins in some animals, the gland was denervated on the right side, and in others on the left. The intact 
gland on the opposite side served as control. 

Protein synthesis was investigated at various times after the operation: 8-12 days, in the period of 
maximal degeneration of the nerve fibers, and 40-60 days, when the innervation of the gland as a rule was 
restored [1-3]. 
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Table 1. Incorporat ion of Radiomethionine into 
Tissue Proteins  of Intact and Denervated Thyroid 
Glands in Dogs at Various Times  After  Operation 
(results expressed in p u l s e s / m i n / 5  mg protein, 
24 h af ter  injection of radiomethionine) 
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Fig.  1. Dynamics of incorporat ion of radiometh-  
ionine into proteins of intact and denervated thy-  
roid gland. 1) Intact gland; 2) denervated gland. 

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

The resul ts  of the investigations of the inten- 
sity of protein synthesis  in the t i s sue  of the intact 
and denervated thyroid gland a re  shown in the table. 
As these resu l t s  show, the intensity of incorpora-  
tion of radiomethionine into the proteins of the de-  
nervated thyroid was higher than into the proteins 
of the intact gland. This resul t  was c lear ly  seen in 
seven dogs investigated on the 8th-12th day af ter  
the operation, i .e. ,  at a t ime when degeneration of 
the nerve  f ibers  was active and the d i rec t  nerve 
connection between the thyroid gland and the central  
nervous sys tem was broken. The incorporat ion of 
radiomethionine into the thyroid proteins 40-60 days 
af ter  denervation (see table} as a rule remained on 
the same  level as in the intact thyroid;  this may  be 
attributed to regenera t ion of the nerve f ibers and, 
consequently, to res tora t ion  of the d i rec t  nervous 
connection between the thyroid gland and the central  
nervous sys tem.  Analysis  of the dynamics of rad io-  
methionine incorporat ion into the proteins of the in- 
tact  and denervated thyroid showed that the r e l a -  
t ionship observed pers is ted  throughout the period 
of investigation. It is c lear  f rom the f igure that  1 h 
af ter  injection of radiomethionine, the animals in- 
ves t igated  on the 8th-12th day af ter  denervation 
showed differences in the intensity of methionine in- 
corpora t ion into the proteins of the intact and de-  
nervated gland. This difference increased steadily 
after  4 h, to reach  a maximum after  24 h. 

It is c lear  f rom the resu l t s  given in the table 
that an increase  in the intensity of incorporat ion of 
the amino acid was always observed in the dener -  
va t ed thyro id rega rd le s s  of the side on which the 
operation was performed.  It was stated above that, 
besides determining the radioact ivi ty  of the t i ssue  

proteins of the thyroid gland, the radioact ivi ty of the serum proteins also was investigated. The intensity 
of incorporat ion of methionine into the se rum proteins was higher  than that into the t issue proteins both of 
the intact and of the denervated thyroid gland, and varied between 858 and 1710 p u l s e s / r a i n / r a g  protein. 

The resul t s  of these investigations thus conf i rmed the au thors '  view that the autonomic nerves  of the 
thyroid gland have a t r o p h i c  function. They showed that the rate  of incorporat ion of radiomethionine into 
the t i ssue  proteins of the thyroid gland is d i rec t ly  dependent on the state of innervation of the gland. After 
denervation, with rupture  of the nervous connection between the gland and the central  nervous sys tem,  p ro -  
tein synthesis  in the thyroid gland took place more  intensively; during regenera t ion  of the nerve f ibers and, 
consequently, res tora t ion  of the disturbed connection between the thyroid gland and the central  nervous s y s -  
tem,  protein synthesis  in the gland re turned to its initial level. 

The resul ts  of these investigations show that innervation of the thyroid gland determines  the intensity 
of protein syntheses in the gland. In the absence of innervation this intensity r i ses  and during recovery  of 
the innervation it re turns  to normal .  
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