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In nervous ac t iv i ty  great  importance is a t tached to the appearance of dominance,  which A. A. Ukhtormki! 
[5]  considered to be a general  working principle in the work ofnerve centers. A dominant focus, according to the 
Investigations o f  A. A. Ukhtomskii [6] and his pupils, possesses increased exc i tab i l i ty ,  persistence of exci ta t ion 

and the ab i l i ty  to summate exci ta t ion and iner t ia .  

According to the view of A. A. Ukhtomskii [7, 8] ,dominant  foci  are continually appearing and disappearing 
in the nervous s # t e m  as a result of external  influences and the internal condition o f  the an imal ,  faci l i ta t ing its 
adapta t ion to the current euviroitmental conditions. The appearance and disappearance of dominant foci play an 
Important  part in the" integrat ive ac t iv i ty  of the nervous system and are ex t remely  important  in pathology s ince  
the pathological  appearance of dominant foci and their disappearance or, on the other hand, their  prolonged per -  
sistence may bring about a distorted pathological  react ion of the nervous system. For this reason i t  is of the g r e a t -  
est importance to study the mechanism of formation of dominant  foei in the central  nervous system and the con-  
ditions influencing their  appearance and development .  Great  interest here in connection with the study of in ter -  
central  relationships concerns the problem of the influence of the higher divisions of the central  nervous system 
on the dominant  focus. 

The a im  of the present investigation was to study in the frog the influence of the centers of the diencephalon0 
which have the greatest  subordinating influence,  on the development  of a dominant focus in the flexor center  of 
the spinal cord. St imulat ion of the centers of the diencephalon was effected by the action'.of adrenalin.  

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

The cerebral  hemispheres of a frog (Rana ridibunda) were ext i rpated and the perortealnerve and semi tendl -  
nosu~ muscle exposed'on one side and the peroneal nerve on the other. The frog was f ixed on a test plate  and placed 
in a humid chamber.  The ipsi lateral  and contralaterai  peroneal  nerves were p laced  on Duboi~-Reymond electrodes 
for the purpose of s t imulat ion.  To s t imulate  the nerves we used an induction coi l .  A thyratron st imulator or a 
condenser discharge system with a frequency ofS0cps.  The Inclusion of a st imulation was recorded on a myograph 
and an oscil lograph. A tracing of the muscle contract ion was made on a myogram and simultaneously,  by means 
of  an e lectromyograph,  on an osci l logram. The act ion currents from the semitendinosus muscle were picked up 
with silver needle e lectrodes through an ampl i f ie r  (period of discharge - f r o m  3 to 7000 cps) to a s ix- lead  osci l lo-  
graph. The act ion currents of the muscle were recorded by lead  no. 1. T ime  intervals were recorded by slnusoids 
with a frequency of 50cps.  The experiments.were conducted so that on a background of s t imulat ion of the i p d -  
l a te ra l  peroneal  nerve,  s t imulat ion of the contra la tera l  peroneal nerve was switched on and the effect  of reciprocal 
inhibit ion was recorded.  N,-xt we s t imulated the ipsi lateral  peroncal  nerve with a current of specia l ly  se lected 
frequency and strength, and after determined intervals of t ime the presence of reciprocal  inhibition was checked.  
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EXPERIMENTAL RESULTS 

The experimental results showed that after stimulation of the central end of the lpsllatetal petoneal nerve 
with a current of determined frequency and strength there appeared a distortion of the effect of reciprocal stimu- 
Lation, when addition to  stimulation of the lpsilateral peroneal nerve of stimulation of the contralateral peroneal 
nerve caused, tn place of inhibition, strengthening of the reflex contraction of the semitendinosns muscle. The 
flexor center  at the same time possessed a considerable state of inertia, since the ability to distort the effect from 
reciprocal stimulation was maintained after the inclusion of rhythmic stimulation of the ipsilateral peroneal nerve. 
These signs give ground for considering that the persistent state of excitation which we created in the flexor center 
of  the spinal cord is dominant. 

. . . .  

Fig. 1. Experiment No. 25. Ran.__a tidibund____ a. 
Formation of a dominant focus in the flexor center of the 
spinal cord of the frog by stimulation of the ipsflateral 
peroneal nerve with a current composed of single sub- 
threshold impulses. 
Interpretation of the curves (from above downwards): 
record of contractions of semitendinosis muscle, record of 
~imulation of ipsilatetal peroneal nerve, record of stimu- 
lation of contralateral peroneaI nerve. The figures below 
the records of stimulation show the distance between the 
coils in centimeters. 

In forming  spinal dominant loci in the frog by the method pr9posed by I. A. Vetiukov [1] and later n e d  In 
work by  A.  M. Efimova [2] ,  they applied rhythmic stimuli to the peroneal nerve by an induction current of fre- 
quency 40-50 elm, and intensity 2-3 cm above the excitatory threshold. In our own experiments we produced a 
dominant focus in the flexor center of  the spinal cord by prolonged stimulation of the cent ra l  end of the ipsilateral 
pe.~oneal nerve with single stimuli or rhythmic impulses of current with a frequency of 10 eps, at a current strength 
equal to the threahold of reflex stimulation and below the thr.eshold, and also by prolonged sub-threshold tetanic 
sltimulation. As an ill,~stration we show the kymogram of  one of these experiments (Fig. 1). 

From the kymogram it is clear that under the influence for 40 minutes of Single ~timulation of the ipsilateral 
peroneal nerve with a sub-threshold current (distance between the coils was increased to 2 cm over the threshold 
distance) the reciprocal inhibition gradually weakened and an enhancing effect of contraction of the semitendinosus 
muscle appeared on stimulation of the contralateral peroneal nerve. Weak, prolonged stimuli, causing the form- 
ation of a dominant focus and not producing the largest contractions, led to increase of the amplitude of the reflex 
contraction of the muscle. These facts point To an increase in the excitation of the dominant focus and to its abi-  
l i ty to summate excitation in the form of current impulses from outside. However, with the most frequent and the 
~onges ' t  stimulation of  the peroneal nerve , depression of the center was observed and the dominant focus disappeared. 
A. A. Ukhtomskii pointed .this fact out previously in his work [6]. 

After the preliminary experiments to form a dominant focus in the flexor center of the spinal cord we moved 
on to investigate the effect on the dominant focus of the centers of the dieneephalon, which was stimulated by the 
action of  adrenalin. For this purpose we applied to the cut end of the diencephalon of the frog a filter paper soaked 
In 1 = 1000 adrenalin soltuion. Preliminary experiments were set up to study the changes in the spinal reflexes b 7 
the action of adrenalin on the diencephalon. The results obtained showed that adrenalin exhibits a biphasie action, 
causing at first increase and later reduction in the amplitude of the reflex contractions of the semitendinorus muscle. 
We show a kymogram of the experimem with the action of adrenalin on the diencephalon of  the frog (Fig. 2). 
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From the Itymogram It Is clear that ~ minutes after the application ot the paper soaked in adrenalin to the 
~glon of the dtencephaIon, the amplitude of the reflex contraction of the semltendinosus muscle was considerably 
Increased (by 40 $). On further action of adrenalin the amplitude of the reflex contractions ot the muscle began 
to diminish and 30 minutes after the beginning of the action of adrenalin it was greatly reduced, being 15 % of 
the original magnitude of the reflex recorded at the start of the experiment. Inhibition of the reflex eontractiom 
as a result of the action of adrenalin on the diencephalon of the frog was previously observed by Po A. Klselev [3], 
G. A. Levi~ina [4] and othea.  

[ �9 - : . 

~. ~. ~xpetiment No. 65. ~ana ddiSunda. Change in the amJim4~ 
o( reflex contractions of the semitendinosus muscle by the local action 
of adrenalin on the diencephalon of the frog. At L~e moment indicated 
by the arrow a filter paper soaked in 1 g 1000 adrenalin was applied to 
the gut end of the diencephalon. 
Inte~tetation of the curves (from above downwards): record of contrac- 
tion of the semitendinosus muscle; record of stimulation of the ipsi- 
l~ter~l peroneal nerve (2.5 V). 

After removal of the adrenalin and riming the cut end of the brain with Ringer's solution the reflex activity 
o~ the spinal cord was restored. Since the action of adrenalin on the diencepha!on of the frog in itself did not 
cause the contractions of the semitendinosus muscle, but when reflex contractions of the muscle were present it 
led to change in the amplitude of these contractions, these experiments demonstrated the influence of the dience- 
phalon on the functional state of the spinal centers. 

In later experiments we investigated the effect o f  stimulation of the diencepha]on by the action of adrena- 
lin on the spinal dominant focus and obtained the foIIowing results. After the develot~ment of the dominant focus 
in the flexor center of the spinal cord, when stimulation of the contraIateral I.eroneal nerve produced, in place of 
reciprocal inhibition, stengthening of the reflex contraction of the ipsilateral semitendinosus muscle, this was stiU 
further increa~sed by the effect of stimulation of the diencephalon of the frog by the action of adrenalin. It is in- 
teresting to note that the amplitude of the reflex contraction of the semitendinosus muscle, as in the preceding 
experiments, Was usually diminished by the prolonged action of adrenalin, but the effect of increase of the muscu- 
lar contraction due to stimulation of the contralateral peroneal nerve was retained or even increased. 

an illustration of the effect of stimulation of the diencephalon by the action of adrenalin on the spinal 
dominant focus we show a myogram and an oscillogram of the following experiments. On the kymogram ~eeordefl 
In experiment No. 113 (Fig. 3, a), it is shown that after sub-threshold stimulation of the ipsilateral peroneal nerve 
a dominant focus is formed in the flexor center of the spinal cord, since stimulation of the contralatera! peroneal 
nerve produced strengthening of the reflex contraction of the semitendinosus muscle. By the acti0n of adrenalin 
on the diencephalon of the frog, as may be seen from the kymogram, the amplitude of the reflex contraction of 
the semltendinosus muscle was graduaUy reduced (from 38 to 23.3 mm), however the strengthening effect of st/- 
mulatioa of the contralateral peroneal nerve on the reflex conuaction of the muscle was increased (from 10.2 to 
'20.4 ram). Thus against a background of diminishing ampli~de of the reflex contractions of the semirendinosus 
muscle due to the action of adrenalin on the diencephalon of the frog the ability of the dominant focus to sum- 
mate excitation catering the central nervous system was increased. After removal of the adrenalin and rinsing the 
cut end of the brain with Rihger's solution, as may be seen from the kymogram, the reflex contractions of the 
semhendi~::~us muscle were increased (to 25 ram). while the strengthening of the reflex contraction arising with 
stimulation of the contralateral peroneal nerve was reduced (to 11.1 mm instead of ~ . 4  mm with the action of 
adrenalin). 
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Change In the action curreutiof the inuzle tn the dominant focus under the Influence of stimulation of the 
dlencephalon by adrenalin are shown on the oscillograms (Fig. 3, b, c). From the first oscfllogram (Fig. 3, b) It 
i~ seen that on the formation of a dominant focus in the flexor center of the spinal cord of the frog, the amplitude 
of the action currents of the muscle arising during reflex contraction of the semltendinosus muscle ~as Increased 
by stimulation of the contralateral peroneal nerv e (In 84.5 ~o). 
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F l  t .  ~.  Expe r imen t  Ho. l l a .  Raaa t id ibunda.  
S teng t l~n ing  o f  the dom inan t  focus in  the f l exo r  center  o f  the sp inal  cord 
by the local action of adrenalin on the diencephalon of the frog. 
a) r in the amplitude of the reflex contractions of the semitendi- 
nosus muscle by the action of adrenalin on the diencephalon of the frog 
against tim background of the dominant focus; at the moment shown by 
the fLrst arrow a.fi~ter paper soaked in 1:I000 adrenalin solution was applied 
to the cut end of the diencephalon of the frog; at the moment indicated by 
the second arrow the adrenalin was removed. The interpretation of the curve~ 
f~om above dowmcard is: record of the contractions of the semitendinosu~ 
m,,-~..le; record of stimulation of the tpsilateraI peroneal nerve; record of 
stimulation of the contralateral peroneal nerve; b) change in the action 
currents of the semitendinosus muscle caused by reflex stimulation by stimu- 
lation of the contralateral peroneal rterve on the background of the dominant 
focm. Oscillogram= c) the same, after apptication of a filter pape r soaked 
in 1-1000 adrenalin solution to the cut end of the die.qcephalon of the frog. 
Osc/llogram. Interpretation of the curves (from above downward ): record 
of the action currents of the semitendinosus muscle; record of contract/ore 
of the ~emitendinosus muscle; record of stimulation (disappearance of the 
line) of the contralateral peroneal nerve; record of time (0.02 seconds). 

Under the Influence of stimulation of the diencephalon by the action of adrenalin, as may be seen from 
second oscillogmm (Fig. 3, c), the aml~Itt~e of the action currents of the muscle during reflex contraction of the 
~emlrendlno~u~ muscle was diminished (by 25.5 %). However stimuIation of the con~ralateral peroneal nerve at 
the same time caused increase of the amplitude of the action currents of the semitendinosm muscle which w~ 
greater (by 16~.1 ~) than before the action of adrenalin (84.5 %). 

Thu~, the experimental results ~owed that snmnlation of the diezcephalon of the frog due to the action of 
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adrenalin enhances the dominance of the flexor center of the spinal cord, In this way the increase In the ampli tu~ 
d contraction and of the action currents of the semitendinosus muscle during stimulation of the contralateral per- 
meal  nerve against the background of the reflex contraction of the muscle, observed during the formation of the 
dominant focus, It Intensified. lntemification of development of the dominant focus In the flexc: center of the 
spinal cord may arise concurrently with some reduction in the reflex excitability of the flexor center, since on 
prolonged action by adrenalin on the dlencephalon of the frog reflex excitability falls, but the dominant state of 
the center continues to be strengthened. 

The results obtained enable the conclusion that the formation of a dominant focus in the spinal cord of the 
frog depends on the influence of the diencephalon which, causing a change In the functional state of the spinal 
centers, may alter the intensity of development of dominance. 

S U M M A R Y  

Frog's dfencephalon was stimulated by the action of adrenalin on the spinal cord dominant. The result of 
these experiments permit the conclusion that in the frog, formation of the spinal cord dominant depends on the 
Influence of the dlencephalon. The latter may change the Intensity of development of the dominant by causing 
the change in the functional condition of the spinal cord centers. 
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