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Exper imenta l  thyro tox icos i s  in rabb i t s  is accompanied  by inc reased  exci tabi l i ty  and de-  
c r ea sed  ampli tude of potent ia ls  in the vagus nerve ,  the supe r io r  c e rv i ca l  sympathe t ic  gang-  
lion, and the postganglionic symJpathetic t runk.  The labil i ty and functional s tabi l i ty  of the 
sympathet ic  ganglion a r e  reduced.  

P rev ious  e x p e r i m e n t s  [7] have shown that  exper imenta l  thyro toxicos i s  in rabbi t s  is accompanied  by 
a dec r ea se  in spontaneous act ivi ty of the vagus ne rve  and of the postganglionic t runk of the supe r io r  c e r -  
vical  sympathet ic  ganglion (SCSG). 

The object  of this invest igat ion was to study some p a r a m e t e r s  cha r ac t e r i z i ng  the functional s tate of 
the autonomic ne rves .  

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

Exper imen t s  we re  c a r r i e d  out on male  rabbi t s  weighing 3.5-4 kg. Thyro tox icos i s  was produced by 
adminis t ra t ion  of inc reas ing  doses  of thyroid ex t rac t  for  2 and 4 weeks [3]. The method of isolat ion of the 
ne rve s  was desc r ibed  prev ious ly  [7]. The threshold  of s t imulat ion,  the la tent  period,  the ampl i tude and 
durat ion of the action potent ials ,  and the re la t ive  and absolute  r e f r a c t o r y  per iods  in the vagus ne rves ,  the 
SCSG, and its postganglionic trunk were  invest igated by s u p r a m a x i m a l  s t imulat ion of the cor responding  
s t r u c t u r e s  with square  pulses  (0.1 msec ,  0.3/sec).  To m e a s u r e  the labi l i ty  of the SCSG, s e r i e s  of pulses  
ranging f rom 10 to 200/sec in f requency were  applied for  10 sec to the pregangl ionic  trunk. The m e a s u r e  
of labil i ty was the f requency of s t imulat ion at  which individual r e sponse  potent ia ls  d i sappeared .  Functional 
stabil i ty was c h a r a c t e r i z e d  by the t ime  f r o m  the beginning of s t imulat ion (30/sec) to the development  of a 
, ,pessimal, ,  r e sponse  (a d e c r e a s e  in ampli tude of the r e sponse  potent ia ls  by 1/3 of i ts  initial value) [1, 5]. 
Pos tac t iva t ion  potentiat ion in the ganglion was invest igated by s t imulat ion of the  pregangl ionic  trunk (500 
Hz, 50 sec) followed by applicat ion (5 sec la ter)  of a t e s t  pulse.  Record ings  were  made with a D i s a - E l e c -  
t ronic universa l  two-channel  osc i l lograph  with UBP1-02 p reampl i f i e r .  

EXPERIMENTAL RESULTS 

The results of investigation of the state of the vagus nerve are given in Table I. Thyrotoxicosis in 
rabbits was accompanied by a decrease in the threshold and amplitude of the action potential. Its duration 
also was reduced, evidently because of shortening of the relative refractory period of the nerve. Although 
its value in the experimental animals was less than in the controls, the difference was not statistically 
significant. 

The results of analysis of the state of the SCSG are given in Table 2. During progression of the 
thyrotoxicosis the excitability of the ganglion increased (threshold was lowered) and the duration of the 
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TABLE i. Indices of Functional State of the Left Vagus Nerve in Rabbits 

Index tested 

Latent period (in msec) 
Amplitude of response  potential 

(in mV) 
Threshold (in V) 
Duration of response  potential 

(in msec) 
Relative r e f r ac to ry  period 

(in msec) 
Absolute r e f r ac to ry  period 

(in msec) 

Control (n = 9 ) ,  

M• 

1.24• 

1.84• 
0.64• 

2.98• 

4.614-0.2 

1.52• 

Thyrotoxicosis  

2 weeks (n = 9) 

M• P 

1.27• 0.6 

1.474-0.07 0.09 
0.504-0.06 0.1 

2.934-0.14 0.8 

4.14• 0.2 

1.46• 0.2 

4 weeks (n = 9) 

M• 

1.21• 

1.04• 
0.354-0.03 

2.52• 

3.10• 

1.47• 

P Pt 

0.9 0.9 

< 0.001 < 0.001 
0.001 < 0.05 

< 0.05 0.06 

< 0.001 < 0.01 

0.1 0.9 

Note. Here and in Tables 2 and 3, P is the c r i te r ion  of significance of differences between the control and 
experimental  groups, and Pl is the same between two experimental  groups.  

TABLE 2. Indices of Functional State of SCSG in Rabbits (potentials recorded from postganglionic trunk 

during stimulation of preganglionic trunk) 

Ldex tested 

Latent period (in msec) 
Amplitude f response  potential 

(in mV) 
Threshold [n V) 
Duration of response  potential 

(in msec) 
ReIative f a c t o r y  period (in msee) 
Absolute [raetory period (in msec) 
Functional ~tability (in see) 
Lability (~ [ses/sec) 

Postactivation 

potentiation 
l % 

frequency 

of eases 

Control M• 

4.354-0.05 

185.5• 
0.534-0.08 

2.834-0.1 

17.64-0.5 

4.84-0.25 

14.74-0.3 

37.4• 

2 weeks 

M-~m 

4.29• 

162.7• 

0.47• 

2.71• 
16.3• 

4.6• 
12.24-1 
44.6 4-3.3 

3974-40 3054-27 

6 of 15 7 o f 9  

Thyrotoxicosis 

P 

0.3 

0.15 
0.5 

0.4 
0.2 
0.5 

0.09 

0.08 

4 weeks 

P Pl 

0.3 1 

M4 -m  

4.294-0.03 

132.84-9.2 

0.314-0.03 < 

2.60• 

14.9• 
4.14-0.15 < 

9.3• 

33.54-3.3 

187• < 

9 o f 9  < 

< 0.001 

0.001 

0.1 
0.007 
0.05 
0.001 
0.3 

0.001 

0.01 

0.09 
< 0.001 

0.4 
0.2 
0.1 
0.09 

< 0.001 

0.002 

r e f r ac to ry  period was reduced.  The la t ter  suggests  shortening of the duration of the action potential itself 
in the ganglion cel ls .  However, because of the experimental  conditions, this index could not be a s ses sed  
in the postganglionic fiber only. The dec rease  in amplitude of the recorded  potential, c lear ly  visible in the 
la ter  stage of the pathological condition, could have been due either to a dec rease  in the number  of cei ls  
responding synchronously to stimulation of the preganglionic trunk, or to a decrease  in amplitude of the 
potentials generated by each single cell. Finally, it could have been the resu l t  of ionic changes on the 
membranes  of fibers of the postganglionic trunk cells .  To investigate this problem, the phenomenon of 
postactivation potentiation was studied. As the severi ty  of the thyrotoxicosis  increased,  this phenomenon 
became more  easily reproducible .  On the assumption that postactivation potentiation is based on syn-  
chronization of the response  of cells  to the test  stimulus, the resul ts  obtained must indicate the existence 
of conditions in thyrotoxicosis  facilitating such synchronization.  However, the degree of postactivation po-  
tentiation was lower in the experimental  animals than in the controls  (in cases  in which it could be r e p r o -  
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TABLE 3. Indices of Functional  State of Postganglionic Trunk of SCSG in Rabbi ts  

Index tes ted  

Latent per iod (in msec)  
Ampli tude of r e spons e  potential  

(in mV) 
Threshold  (in V) 
Durat ion of r e sponse  potential  

(in msec)  
Rela t ive  r e f r a c t o r y  per iod 

(in msec)  
Absolute r e f r a c t o r y  per iod 

(in msec)  

Control  (n = 9), 
M ~ m  

1.3~-0.03 
1.68• 

0.69~-0.1 

2.83:L0.1 

4.6-~0.25 

1.38:~0.17 

2 weeks (n = 9) 

M-~m 

1.2=~0.01 
1.58=~0.13 

0.45~:0.07 

2.71=~0.1 

3.9~0.25 

1.29~0.17 

Th' rrotoxicosis 

4 weeks  (n = 9) 

M~-m P 

1.3• 1 
1.32:e0.07 0.002 

0.36:~0.03 0.005 

2.60~-0.I 0.I 

3.2:e0.29 0.002 

1.294-0.17 0.7 

P1 

0.9 
0.1 

0.2 

0.4 

0.4 

1 

duced), These  r e su l t s  suggest  that  the d e c r e a s e  in ampli tude of the action potential  was  due, not to a de -  
c r e a s e  in the number  of ganglion cel ls  responding during thyro tox icos i s  to pregangl ionic  s t imulat ion,  but 
r a t he r  to a d e c r e a s e  in voltage of the potent ia ls  genera ted  by each single cell  of the ganglion. 

Exper imenta l  thyro tox icos i s  was accompanied  by phasic  changes in labil i ty of the SCSG; in the l a t e r  
s tage this index was significantly lower  than in the e a r l i e r  stage of the pathological  condition. The c o n t r a -  
diction between the d e c r e a s e  in labil i ty of the ganglion and the shortening of its r e f r a c t o r y  per iod is ev i -  
dently a t t r ibutable  to d i f fe rences  in the methods used to de t e rmine  each of these  p a r a m e t e r s .  Invest igat ion 
of labi l i ty  10 see a f t e r  the beginning of se r i a l  s t imulat ion evidently led to the development  of fatigue of the 
ganglion ce l l s .  Fu r the r  evidence of the m o r e  rapid  onset  of fatigue in the SCSG in thyro tox icos i s  was  given 
by the r e su l t s  of de te rmina t ion  of i ts  functional s tabi l i ty:  in the exper imenta l  an ima l s  the t ime  taken for 
development  of the ,pess ima l , ,  r e sponse  of the ganglion ce l l s  was reduced.  

These  r e su l t s  on the whole ag ree  with those of Babichev, s expe r imen t s  [1], in which the s ta te  of the 
sympathet ic  ganglia in ca ts  was studied during b r i e f  admin i s t r a t ion  of thyroxine.  

Resul t s  of a s s e s s m e n t  of the functional s ta te  of the postganglionic t runks  of SCSG a r e  given in 
Table 3. On the whole they co r r e spond  to the r e su l t s  obtained for  other  autonomic s t ruc tu re s .  

Exper imenta l  thyro tox icos i s  in rabb i t s  is thus accompanied  by marked  d i s tu rbances  of conduction 
in autonomic ne rves .  These  d i s tu rbances  a r e  cha r ac t e r i s t i c  of a d e c r e a s e  in the m e m b r a n e  potent ia ls  of 
the invest igated s t ruc tu res ,  in a g r e e m e n t  with r e su l t s  obtained in the w r i t e r s '  l abo ra to ry  on exci table  ce l l s  
of a d i f ferent  model ,  myocard ia l  ce l l s  [2]. Dis tu rbances  of this type a r e  evidently based  on changes  in 
t r a n s m e m b r a n e  ion gradients  [4], due to the inadequate supply of energy for  work  of the p o t a s s i u m - s o d i u m  
pump in thyro toxicos i s  [6]. 

1. 

2. 

3. 

4. 
5. 
6. 
7. 

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

V. N. Babichev, Electrophysiological Characteristics of the Transmission of Excitation in S.Ym~a- 
thetic Ganglia in the Presence of Different Concentrations of Thyroid Hormones in the Blood. Au- 
thor' s Abstract of Candidate, s Dissertation [in Russian], Leningrad (1965). 
L. M. Gol'ber, V. L Kandror, and L V. Kryukova, in. Proceedings of the First All-Russian Congress 
of Cardiologists [in Russian], Voronezh (1968), p. 134. 
V. I. Kandror, Mechanisms of Cardiovascular Disturbances in Thyrotoxicosis (Experimental Inves- 
tigation). Doctoral Dissertation [in Russian], Moscow (1967). 
V. I. Kandror and I. V. KryLtkova, Probl. Endokrinol., No. 5, 102 (1966). 
D. G. Kvasov, Fiziol. Zh. SSSR, No. 4, 471 (1948). 
V. A. Frolov, A. A. Abinder, I. V. Kryukova, et al., Cor et Vasa, 9, 274 (1967). 
V. M. Shakhnarovich and V. I. Kandror, Dokl. Akad. Nauk SSSR. Seriya Biol., 185, No. 6, 1386 
(1969). 

514 


