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Tone in skeletal muscles is maintained by reflex action. One of its important features is that it is capable 
of maintaining organs in a definite position without noticeable signs of fatigue. 

The reflex mechanisms of the maintenance of muscle tone in the limbs and trunk has been very fully 
studied. The tonic reflexes of the eye,  ear and other muscles have also been described. 

However, up till now no investigation has been made of the tongue muscles. The present work is devoted 
to an investigation of this problem. 

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

The muscle tone of the tongue was recorded with a myograph and an electromyograph. The latter recorded 
the muscle potentials of the tongue by means of an amplifier and a cathode ray oscillograph. The potentials 
were led off by needle electrodes. The experiments were carried out on cats. 

The propricceptots of the tongue were stimulated by stretching the tongue with a load of 20, 50, 100 and 
200 g. The duration of the stimulus was from 0.1 to 5 seconds. A pneumatic method was used to record the 
stimulus on the film. 

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

Investigation of the tongue muscle potentials showed that after section of the sensory nerves supplying 
the mucous membrane of the mouth (lingual, glossopharyngeal and superior iaryngeal), when only the hypo- 
glossal nerves were preserved, a fairly regular discharge could be recorded from the tongue muscles durivg 
rest. They had an amplitude of40-45~,vand a frequency of 30-35 c / s  (see Fig. b). These potentials represented 

lingual tone at rest. 

After recording the background noise due to spontaneous activity the tongue was stretched by hanging 
on to it weights of 20 or 50 g. After this, as a rule, the amplitude of the potentials increased to60-80 gv  and 

the frequency to 80 c / s  or more (see Fig. c). 

After this increase in tonic muscular activity of the tongue, increasing the load by a further 100 g im- 
mediately caused volleys of potential of amplitude 250 microvolts and frequency 100-150 c / s .  These power- 
ful volleys of bioelectric potentials were maintained for the whole of the t ime for which the load was applied, 
and even for some seconds after it had been removed (see Fig. d). The after discharge gradually died away, 
rapidly at first, and then more slowly. If  the load was not removed, the discharge rate became considerably 

reduced after a certain time. 
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Elect r ica l  ac t iv i ty  of the tongue muscles.  Traces (from above downwards): act ion 
potentials  of the tongue muscles,  t ime  intervals 0f 0.1 seconds, mark showing s t im-  
ulat ion.  
a) Cal ibra t ion  signals. Ampl i tude  50 m i c r o v o l t s .  Ampl i f ica t ion  the same for a l l  
traces; b) e l ec t r i ca l  ac t iv i ty  of the tongue at rest (without load); c) ac t iv i ty  on 
stretching with load of 60 g; d) ac t iv i ty  on stretching with load of 100 g; e) ac t -  

iv i ty  on stretching with load of 200 g; f) absence of e l ec t r i ca l  ac t iv i ty  on s t re tch-  
ing with load after section of hypoglossal nerves. 

A further increase of  the load to 200 g during well-shown tonic ac t iv i ty  caused a st i l l  stronger effect  - 
the ampl i tude  of  the potentials  was 200-250 pv,and isolated potent ia ls  reached a value  of 300 or m o r e / i v , w h i l e  

the frequency rose to 200 or more c / s  (see Fig. e), There  was a considerably longer after 'ciischarge which lasted 
up to 2-3 and sometimes 5 minutes.  

Stretching the tongue with a load of 250-300 g at the moment  of applying the load produced vol leys 
with an ampl i tude  of 200 microvolts ,  and a frequency of 70-80 c / s  after which there was a marked reduction 
in ac t iv i ty .  Isolated potentials  were recorded.  Thus increase of the load beyond a cer ta in  op t ima l  value in-  
stead of causing an increase in the potentials ,  caused a suppression of the e l ec t r i ca l  ac t iv i ty  and even a dis- 
appearance  of the background potentials .  If this overload was rernoved after 3-7 seconds the  background bio-  
e lec t r ic  potentials  appeared again.  

Besides stretching the tongue rapidly  and for short periods we also tried the effect  of  a very gradual  ex- 
tension. In this case the volleys of potentials  described above were not observed. 

Increase in e l ec t r i ca l  ac t iv i ty  occurred not only in the case of  longi tudinal  extension,  but also with 
transverse stretching and in response to compression, (but only when this was short and sharp). In these cases 

the ampl i tude  of the pote,_atials was 80-60 gv the f r e q u e n c y -  70-80 c / s ,  and the potentials  disappeared when 
the stimulus was removed.  

In further experiments  tension was appl ied to the tongue by hanging on weights of 50-100 g. After the 
appearance of the potentials  described above,  the two hypoglossal nerves were cut s imultaneously.  At the 
moment  of the nerve section a stream of impulses appeared,  but after 1 -2  seconds this sh.arp burst of e l ec t r l ca l  

ac t iv i ty  ceased.  After pre l iminary  b i l a t e ra l  section of  the hypoglossal nerves neither  stretching nor compressing 
the tongue caused any potentials  to appear.  

In several  experiments a b i l a te ra l  novocaine block of  the hypoglossal nerves, using 1% novoca ine ,  was 

made.  After 8-10 minutes from the t ime  of the novocaine in ject ion,  there was a sharp reduction of  the potentials  
associated with the ncrmal  tone of the tongue, and after 12-15 minutes the potent ials  ceased al together ,  after 

which neither  stretching nor compressing the tongue and the hypoglos,~ i t~erve caused any potent ials  to appear.  

There was a considerable lengthening of the tongue which hung out ot th~ mouth. After washing out the novo- 
ca ine  for 20-30 or more minutes the previous potent ials  returned, but were weaker,  

Thus the normal tone of the tongue muscles and the potentiais  associated with it are ref lex in nature 
and closely associated with the l ingual  nerve centers. Proprioceptor impulses from the tongue muscles pass 

into the centra l  nervous system, causing tonic  exci ta t ion  of the  eenta~,~ control l ing the tongue muscles.  
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S U M M A R Y  

The tonus of the tongue muscles was studied in animals. Experiments were performed on anesthetized 
cats. The tongue was stretched with weights ranging from 20 to 30 g. Reaction of the tongue to stretching 
was registered by a cathode ray oscillograph. It was established that the more the tongue is stretched, the greater 

its electric activi ty i. e. the more pronounced the proprioceptive reflex of stretching. Section of hypoglossal 
nerves destroys the tonus of the tongue muscles wat rest s , as well as proprioceptives reflexes to stretching. 
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