
DATA RELATING TO THE MECHANISM 

OF ACTION OF THYROXIN 

V. N. B a b i e h e v  UDC 612,444 

The effect  of L- thyroxin  on the state  of the sympathet ic  ganglia was studied in acute exper iments  on 
cats.  By applying L- thyrox in  to the body of a ganglion with acetyichoiine or  adrenal in in different  o rde r s  it  
was shown that the hormone may act  d i rec t ly  on the ef ferent  pa r t  of the sympathet ic  reflex.  
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Fig. 1. Potentials  of postgangIionic 
f ibers  of in fe r ior  mesen te r i c  sympa-  
thetic ganglion. 1) Dynamics of ac -  
t ivity a f te r  injection of 20 ]zg ace ty l -  
choline (beginning of injection indicated 
by arrow);  2) act ivi ty a f te r  injection of 
30 ~g L-thyroxin;  3) injection of 30 Mg 
thyroxin against  a background of ace ty l -  
choline (20 #g); 4) injection of 20 #g 
acetylcholine af te r  p re l iminary  in jec-  
tion of thyroxin (30 ~g); 5) injection of 
I ~g adrenalin;  6) injection of 30 ~g 
thyroxin a f te r  injection of 1 #g 
adrenalin; 7) injection of 1 tzg adrenal in  
a f te r  injection of 30 ~g thyroxin. Scale 
of amplitude 20 #V. Time m a r k e r  0.1 
sec.  Exper iments  on spinal animals .  

Labora to ry  of Physiology of Endrocr ine  Glands, I. P. Pavlov Institute of Physiology, Academy of Sci-  
ences  of the USSR, Leningrad (Presented by Active Member  of the Academy of Medical Sciences of the USSR 
V. G. Baranov).  Trans la ted  f rom Byulleten'  ]~ksperimental 'noi Biologii i Meditsiny, Vol. 65, No. 1, pp. 15- 
17, January ,  1968. Original a r t ic le  submitted June 15, 1966. 
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Exist ing views of possible ways and mechanisms  of the action of thyroid hormones in the intact o r g a -  
nism have not taken into account their influences on per ipheral  ef fectors  [1-8]. 

An at tempt was made to investigate the direct  action of thyroid hormones  on sympathet ic  ganglia. 

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

The test objects were the inferior mesenterie and superior cervical sympathetic ganglia of spinal 
cats. Electrical activity of the postganglionie nerve fibers of the ganglia, deprived of their central connec- 
tions, was recorded by the usual electrophysiological method. 

EXPERIMENTAL RESULTS 

Injection of L-thyroxin into the blood stream in doses of between 30 and 500 #g in an acute experi- 
ment usually had no effect on electrical activity in the pre- and postganglionic nerve fibers. Large doses 
of the hormone, on the other hand, abolished all activity in both groups of fibers. Perfusion of the ss~npa- 
thetic ganglion with these doses of L-thyroxin likewise caused no changes in bioelectrical activity (see 
Fig. I). 

Different results were obtained in an acute experiment when the hormone was given (30 #g) after pre- 
liminary injection of aeetylcholine (5-10 #g) or adrenalin (0.5-1 #g) into the blood stream, and also in cases 
when acetyleholine or adrenalin was injected after thyroxin. The oscillogram (see Fig. i, 1) shows changes 
in the electrical activity of the postganglionie nerve fibers after injection of I0/zg aeetylcholine. Injection 
of 30 #g thyroxin in a pure form had no effect on electrical activity of the postganglionic fibers (see Fig. I, 2). 
Injection of thyroxin against the background of the preliminary injection of acetyleholine considerably in- 
creased both the frequency and the e amplitude of impulse activity in the postganglionie fibers, already in- 
creased by the action of the ac~tylcholine (see Fig. I, 3). Injection of acetylcholine after thyroxin caused 
a marked and prolonged increase of activity (see Fig. I, 4). The amplitude of the impulses exceeded 40 
#V, and it became difficult to estimate the frequency of the impulses. Injection of thyroxin after prelimi- 
nary injection of adrenalin diminished the inhibitory effect of adrenalin (see Fig. 1, 6), while conversely, 
the injection of adrenalin after thyroxin caused a very slight increase in electrical activity of the postgan- 
glionic fibers. 

The results of these investigations in which thyroxin was applied intraarterially to the body of the gan- 
glion in various combinations with acetylcholine and adrenalin thus show that in certain conditions the 
hormone may act directly on the neurons of the sympathetic ganglia. 
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