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It is kno'-:n that muscle tone which is based on tonic reflexes ensures adaptat ional  reactions of the human 
body directed tmcards counteract ing the force of gravity and maintenance of an erect  posture.  

In the present work an a t tempt  was made to trace the influence of  an unstable position of ~ e  human body 
on muscle tone; tim proprioceptive tonic reflex described by A.  A. Ukhtomskii in 1928 [ i ]  and studied by other 
workers [2, 3, 4, 5] was chosen as an experimental  tool. 

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

In studying the effect of an unstable p.osition on the extent of change in the tone of skeletal  muscles file 
magnitude of tonic reflexes was first determined with the subject in a stable position; tile subject 's  body was 
then placed in an unstable pmit ion.  A total of 53 experiments was carried out on students of the Institute of 
Physical Culture,  

The stable position of the body was changed in the following ways. 

1, A stable position was achieved by standing on skates in a special  wooden  stand wir_h the w e i ~ t  rest- 
ing on the whole sole of file boot.  After recording the reflex to a push "in d~e stable posit ion,  t.be same reflex 
was recorded with the subject standing on skates on a smooth glass surface, i . e . ,  in an unstable posit ion.  

2. During the exper iment  the subject was standing on a hard surface over which a sheet of rubber was 
stretched. On termfnatic.l  of the repulsion tile hard surface was lowered by pressing a lever  and the subject 
descended together with the rubber sheet (within the limits of its e las t ic i ty) ,  passing suddenly into an unstable 
poaltlon at  the moment  of onset of the Ukhtomskti reflex. 

The myotopographtc xechnique was used for recording the repulsion and the reflex response. 

E X P E R I b t E N T A L  RESULTS 

The data yeilded by the first method shovled that on passing from a stable position of the body to an un- 
stable one the tone of extensor muscles of the extremities was increased. This was par t icular ly  marked in the 
case of subjects who had never before stood on skates. 

When the body was In an unstable position during repulsion tile tonic reflexes were considerably enhanced.  
Thus, when the reflex displayed by the subject V. G. while standing in the special  stand with the u~ual area of 
~upport is compared with tha t  displayed while standing on skates it  is seen that tlle raising of  file arm Increased 
by 40" (Fig. 1). 
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A sudden displacclllclit  from a stable position prior to rcpulsioil is associated with au invol~ultary raising 
of both arms whidl  is represented eli tlle iljyogram by a vertical  rise in die trace (Fig. 2). If, however, the 
subject is first pushed away from vertical  support then file displacement  from a stable position at the mome0.t 

J 

Fig.  1. Change in the tone of the deltoid muscle 
of die shoulder girdl ~ while in an unstable posi-  
trois (standing on skates); subject V. G. 
Records from above down: njyogram of the left 
del toid muscle,  myogram of  tile right deltoid 
muscle .  

Fig. 2. Change in the tone of deltoid muscle of  
the shoulder oa sudden displacement of the sub- 
jec t  from a stable position. 
Records from above down: myogram of the left  
deltoid muscle,  myogram of the right deltoid 
muscle; ,~moment of displacement from a stable 
position. 

of onset of the reflex produces considerable increase and 
prolongation of the tonic reflex (raising of the arm in-  
creased by 30-40.) .  Those subjects who do not show a 
visible tonic retie:< reveal  increased tone in the deltoid 
mt, scle of rile arm being repulsed when the supporting 
surface is suddenly lowered; this is expressed in the myo-  
gram (Fig. 2) by a tonic aftcrdischarge following the 
involuntary ra"_sing of the arms (vertical rise of the trace).  

The difference in the changes of tone of the de l -  
toid muscle during standing on skates and on solid sur- 
face is less in students of the Institute of Physical Culture 
allan in tmtrainecl subjects; this is evident ly  due to the 
fact ,.hat the former have already developed motor skills 
with appropriate changes in muscle tension. An i m p o f  
rant part is p layed by regulation of  skeletal  muscle tone 
in the process o f  teaming and training, with increasing 
perfection and precision with respect to proportioning 
tonic tension-of the muscles involved in a gi~en move-  

ment .  

The proprioceptive tonic reflex described by A. A. 
Ukhtomsk!i can thus be used as one of the Components 
of the whole system of tonic reflexes of skeletal  n iusc l~  
for the stud}" of  the mechanism of changes in muscle 
toue under conditions of unstable p~ i t i on  of the body. 

It may  be concluded on the basis of the data ob-  
tained dmt an unstable position of the body or sudden 
displacement  of the body from a stable poiition increases 
the tonic ref lex.  In cases in which /his reflex was not 
previo:.My visibly appsrent ,  increased muscle tension 
was fottlld in tile arm pushing away when the bed), was 
displaced from the stable position. 

S U M M A R Y  

It  was established that file tone of extensor mu~- 
cles of the extremit ies  is increased when tile position 

of  the body is made unstable, Experinlents were performed oa man. The change of the tonic condition of de l -  
toid muscles was observed. The proprioceptive tonic A. A. Ukhmm.~kii ~eflex served as a model .  The nlethod 
of myotonography was used for recording.  

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

[ I ]  A. A. Ukhtonlskii, Collected Works,* Leningrad, 1952, 3 ,163-165 .  

[2] E. P. KesareVa, Teor.  i Prakt. Fiz.  Kult . ,  5 ,368-376 (1955)-. 

[3] A. S. Dmitriev,  Texts of Communications Presented at tile 2ud Scientific Conference of Ph}Mcal 
Culture Institute StuJents,* Moscow, 1953, pp. 41-42. 

[4] E. P. Kesareva, Texts of Comnmaicat ions Presented at the Republican Conference of Physiologists, 
Biochemists,  Pharmacologists and Morphologists of the Belorussian SSR,, Minsk, 1955, pp.  26-27. 

[5] V . G .  Kunevich, Uchcuye Zapi~ki LGU, No. 1G,t, ser. b io l . ,  32 ,251 (1934). 

* hl Russian. 

3 0 -I 


