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In studying the transmission of exc i ta t ion  through sympathet ic  gangl ia  it  is important  to know what part of the 
apparatus of the ganglion is first destroyed as a result of various pa thologica l  or pharmacologica l  influences.  The 
disturbance of interneuronal connections may be re la ted to changes in the region of the presynaptic terminat ions,  or 
with disturbance of formation,  l ibera t ion,  or destruction of mediators ,  or again with changes in exc i t ab i l i ty  of the 
n- chol inergic  structures and with a change in conduction along postsynaptic neurones. 

We have studied the influence of thyroid ext i rpat ion and hypothyroidism on the conduction of  exc i ta t ion  

through presynaptic endings and postsynaptic neurones, as wel l  as effects on exc i t ab i l i ty  of  n -chol inerg ic  structures 
of the inferior mesenter ic  ganglion.  

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

The work was carried out on ca tsanaes the t ized  with 40 m g / k g  chloralose or 400 m g / k g  urethane, and on spi- 

nal cats. S t imula t ion  of the preganglionic sympathet ic  trunk and the co l lec t ion  of ac t ion potentials  from postgan- 
gl ionic fibers was carried out by the method described by Lloyd [8]. 

Thyroid function (I series of  experiments)  by comple te  ext i rpat ion of the gland,  and hypothyroidism (II series 

of experiments)  was produced by a da i ly  in jec t ion  of 250-270 m g / k g  of 6 -methy l th iourac i l .  In both cases the ani-  
reals were used for an acute exper iment  when the basal  me tabo l i c  rate  had fal len by 30-33%. 

In the III series of experiments  compensat ion for thyroid hypofunction was brought about by a subcutaneous in- 

jec t ion  of I - thyroxin  sufficient to restore the in i t i a l  me tabo l i c  ra te .  In addit ion a control  series of experiments  was 
carried out on a2 normal  cats serving as controls. 

To study the conduction of exc i ta t ion  through the presynaptic terminations we used thephenomenon of post- 
ac t iva t iona l  fac i l i t a t ion  [2-4] .  

The funct ional  condit ion of the n-chol inerg ic  structures was inferred from their sensit ivity to a dose of 30 g g 
ace ty lchol ine ,  which we used as standard; it  was in jected subcutaneously into the artery supplying the ganglion.  

Disturbances observed in the postsynaptic neurones were demonstrated by ant idromic  exci ta t ion  [2]. Action currents 
from the body of the ganglion were picked up by bipolar needle  e lectrodes .  

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

Under the influence of considerable functional  changes in the thyroid ( 'complete lack  or hypothyroidism) the 
indices representat ive of in terneuroaal  conduction at l  changed in the same direct ion;  there was a reduction of e x -  
c i t ab i l i ty  and lab i l i ty ,  an increase in the t ime  of interneuronal  conduction,  e tc .  

In normal cats the ampl i tude  of the response to a single stimulus given 1-2 sec after t e tan iza t ion  of the pre-  
ganglionic trunk was 10-45% higher than the response obtained before te tan iza t ion .  

1029 



3 

I I50 
lIV 

4 

mmmm-, 
- , - F ~  

#-- 

A B 

Fig. 1. Influence of thyroidectomy on post-activational facilitation in the feline in- 
ferior mesenteric ganglion. Potentials from postganglionic fibers (A) before, and (B) 
after thyroidectomy: 1) Before tetanus (stimulation of the preganglionic trunk with 
single stimuli at 5 sec intervals); 2, 3, 4) tetanus (onset of tetanus is indicated by ver- 
t ical arrow); 5, 6) after tetanization; single stimuli applied to the preganglionic 
trunk (the figures indicate the time interval after the end of tetanization, in seconds). 

Fig. 2. Influence of thyroidectomy on the excitability of n-cholinergic 

structures (electrical activity in the postganglionic fibers). I) Before in- 
jection ofacetylcholine; II) after intra arterial injection of 30#g acetyl 
choline; A) normaI cat; B) thyroidectomized cat. 

The oscillograms shown in Fig. 1 demonstrate that in the thyroidectomized animals the phenomenon of post- 

activational facilitation, which is present in normal cats, was to a large extent suppressed. 

Similar results were obtained also on cats which had been treated with 6-methylthiouracil. 

The results of our experiments to study localization of disturbance in the sympathetic ganglia related to com- 

plete or partial thyroid deficiency indicated that very important changes developed in the terminations of the pre- 

synaptic fibers. The mechanism of the reduction of excitability of the preganglionic nerve fibers is not quite dear. 

Possibly in these cases not only is there a disturbance of metabolism in the presynaptic terminations but changes in 

physical properties associated with post activational facilitation in normal animals proceed differently [I, 4-7, 9]. 
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In addition, in this condition we were able to observe disturbance of the functional condition of the n-cho-. 

! inergic structures (Fig.  2). Whereas in normal cats in jec t ion  of ace ty lchol ine  into the artery supplying the ganglion 

was associated with a prolonged s t imulant  action ( increase both of frequency and ampl i tude  of impulses),  in thyroid-  

ec tomized  animals  ace ty lchol ine  produced no apprec iable  influence on the e l e c t r i c a l  ac t iv i ty  of the postganglion- 

ic fibers. 

We found no important  changes in the postganglionic neuxones. The potentials  in the gangl ia  of the thyroid-  

ec tomized  cats were of the same ampl i tude  as in normal  animals .  

In animals  in which the thyroid def ic iency had been compensated no disturbances developed in the different 
structures of the inferior mesenter ic  ganglion,  whether the in i t i a l  condit ion had been one of comple te  or par t ia l  

thyroid def ic iency .  

The results we have obtained show that par t ia l  or comple te  thyroid lack  interferes with the transmission of ex-  

c i ta t ion  in the inferior mesenter ic  ganglion.  This disturbance results from changes in the funct ional  condit ion of 

the pregangl ionic  terminations and of the u-chol inerg ic  structures, whereas conduction of exc i ta t ion  along the post- 
ganglionic nerve fibers is not affected.  
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