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The investigation of the electr ical  reactions of the cerebellar cortex in response m stimulation of the visceral 
nerves in decerebrate animals is o f  considerable interest. Exclusion of the higher centers may help to obtain a final 
solution of the problem of the independent interoceptive pathways for the cerebellum, which is still in doubt. Widen 
El8], for instance, found that nociceptive impulses from the sptanchnic nerve are transmitted to the cerebellar cortex 
directly via the spinocerehellar tract. Nevertheless, the opinion is also held that the cerebellum receives impulses 
from the internal organs only via the cerebral hemisphere [8]. To resolve this difference of opinion, it is necessary, 
therefore, to discover if responses may be formed by the cerebellum to visceral stimulation after exclusion of the 
cerebral hemispheres. 

At the same t ime,  experiments on decerebrate animals may help to clarify the character and degree of the in- 
fluence of the cerebral hemispheres on the function of the cerebellum and, in particular, on its visceral function. 
Finally, decerebration allows maximal  exposure of the cerebellar field m be obtained, so that the visceral represen- 

tation in the cerebellum can he studied more fully. 

It was Widen who first undertook the investigation of the electrical responses in the eerebellar cortex of decer-  
ebrate animals during the study of  the representation of  the splanchnic nerves. Although he was not especially con-  
cerned with the electrographic features of the responses after decerebration, Widen pointed out that in most cases 
satisfactory results could not be obtained because, in his opinion, the blood supply of the cerebellum had been dis- 
turbed. Meanwhile, various writers have described the electr ical  responses of  the cerebellum to exteroceptive and 
proprioceptive stimulation in deeerebrate animals [10, 14, 16 and others]. 

Our object was to investigate the ability of the cerebellum to respond by electrical  reactions to stimulation of 
various visceral nerves after exclusion of the cerebral hemispheres. 

E X P E R I M E N T A L  M E T H O D  
Experiments were carried out on 44 cats. The preliminary operation (isolation of the nerves, trephining of the 

skull, followed by decerebration) was performed under thiopental-sodium anesthesia. 

A cathode-ray oscillograph with a resistance-capacitance amplifier was used m record the eerehellar poten- 
tials picked up with unipolar leads. The active electrode was a cotton thread soaked in physiological saline; the 
indifferent electrode was a tinned brass rod, fixed into the nasal bones. 

Stimuli were applied to the central segments of the principal visceral nerves (the sptanehnic in the abdomen 
and the vagus in the neck) and also to the nerve twigs leaving the stomach and intestine. Single "break" pulses of 
induction current were used as stimuli. 

At the beginning of each experiment for control purposes we investigated the electr ical  reactions of the cere-  
bellum to stimulation of the visceral nerves in animals with an intact nervous system. These animals were then de-  
cerebrated at the intercollicular level. Between 20 and 30 rain after decerebration the reactions of the cerebellar 
cortex to stimulation of the same nerves were again tested. Only those experiments in which the general condition 

of  the animals continued to be satisfactory after decerebration were analyzed.  
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EXPERIMENTAL RESULTS 
In response to stimulation of the visceral nerves, obvious electrical reactions may develop in the cerebellar 

cortex of decerebrate animals. Consequently, the cerebellum, if deprived of its connections with the higher centers, 
can still react to impulses from the interoceptors. Meanwhile, exclusion of the cerebral hemispheres modifies the 
ability of the cerebellum to receive interoceptive impu}ses. In our investigations this showed itself primarily by a 
change in the excitability of the cerebellar cortex to stimulation of the visceral nerves, as could be judged by changes 
in the thresholds of stimulation. 

Fig. 1. Electrical reactions of the cerebellar cortex of a cat recorded in the 
anterior lobe during stimulation of the right splanchnic nerve. A) With the 
nervous system intact, under thiopental-sodium anesthesia (distance between 
coils 10 cm); B) I h after decerebration (distance between coils 8.5 era); 
C) after decerebration, in the inferior folium of the right anterior lobe, at its 
border with the cerebellar peduncle (coil distance 8.5 cm, voltage of battery 2.6 V). 

~,25 msec 

[ 75 ~V 

Fig. 2. Electrical reactions of the cerebellum of a cat, recorded at various 
points of the cerebellar cortex during stimulation of the right splanchnic nerve 
after decerebration (thiopental-sodium anesthesia with a 210 mg dose) (dis- 
tance between coils 6.5 era, voltage of battery 2.6 V). 

The changes in the thresholds after denervation varied from one experiment to another. In half the animals 
the threshold of stimulation was increased; in these cases the lowered excitability could have been associated with 
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disturbance of the blood supply of the cerebel lum.  The threshold level  of s t imulat ion remained unchanged in six 
cats (21.4%). The remaining experiments ,  in which the threshold of s t imulat ion was lowered in the animals  after 
decerebrat ion,  were of much greater interest .  This group also included six cats from the cerebe l la r  cortex of which 
no responses could be obtained,  or they were very weak, when the nervous system was intact ,  while after denervation 
st imulat ion of the same nerves led to the development  of adequately c lea r  e l ec t r i ca l  responses. We consider that  
the increased exc i tab i l i ty  of  the cerebel lum to in terocept ive  s t imuli  af ter  exclusion of  the cerebral  hemispheres may 
have been due to the constant inhibit ing influence of the cortex or other division of the hemispheres on the cerebe l -  
lum. 

The second character is t ic  feature of the e lec t r i ca l  responses of the cerebel lar  cortex after denervat ion was a 
change in their e lectrographic appearances.  In animals with an in tac t  nervous system, and under adequate ly  deep 
barbiturate anesthesia, the e lec t r ica l  response react ion of the cerebel lum to s t imulat ion of the visceral  nerves (or the 
somatic)  was as a rule very s imilar  in its t ime characteris t ics  and form to the primary response, and consisted of a 
monophasic e lec t r i ca l ly  positive action potent ia l ,  or a biphasic response with a first positive and a second negat ive 

,~ 2g msec 
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Fig. 3. Scheme of the distribution of the reactions at  different  points of the ce re -  
bellar  cortex during st imulat ion of the right vagus nerve after decerebrat ion (dis-  
tance between coils 12 cm,  voltage of battery 2.6 V). 

phase [1, 5, 9, 18]. The distinguishing feature of the cerebel lar  responses of  the decerebra te  animals  to st imulat ion 
of the visceral  nerves must be considered to be e lec t r i ca l  reactions in the form of slow waves, single or in groups, 
which could be recorded ei ther  independently or in conjunction with the primary effects .  The e l ec t r i ca l  response to 
st imulat ion of the splanchnic nerve, recorded from the cortex of the anterior lobe of the ce rebe l lum of a cat  anes-  
thetized with thiopental  sodium in a dose of 70 m g / k g  body weight,  is shown in Fig. 1, A. It consists of a biphasic 
act ion potential;  the first, e l ec t r i ca l ly  positive, phase with an ampl i tude  of about  100 gV and duration of  14 mi l l i sec  
can be seen. The second shallow negative phase is represented by a slow, h igh-vo l tage  wave with an ampl i tude  of 
180 pV and duration 55 mi l l i sec .  In Fig. 1, B are recorded the responses under the same conditions of recordingleads  
and st imulat ion one hour after decerebrat ion.  The response reactions consist of groups of  volleys of slow waves, over 

100 pV in ampl i tude .  The duration of individual  waves is about 50 mi l l i sec .  In the same exper iment  (Fig. 1, C) 
responses were recorded from other areas of the anterior lobe,  in which slow h igh-vol tage  waves were grouped in long 
series of gradually diminishing oscil lat ions.  
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In some experiments, in addition to volleys of  slow waves, reactions of the primary response type were fa i r ly  
prominent after decerebration. During control stimulation of  the nerves, before transection of  the brain stem, no 
reactions could be detected in the cerebellar cortex. Nevertheless, after deeerebration, in response to stimulation 
of the splanchnic nerve electrical effects were observed in various leads; these varied in form, consisting of a primary 
response, either alone or'followed by a secondary reaction, made up of  single or multiple slow waves (Fig. 2). If the 
stimuli were repeated, a change in the character of the responses could be observed. 

In the decerebrate animals, responses to stimulation of  the visceral nerves could be recorded from a wide area 
of the surface of the cerebellum. Two zones were found to possess maximal activity: the first zone corresponded to 
a simple lobule with the adjacent regions of the vermis and anterior lobe, i .e. ,  to the region which we detected ear-  
lier in the animals with an intact nervous system; the second zone included the two superior foliae of the anterior 
lobe (Fig. 3). After decerebration, primary responses could be recorded most frequently in the zones of maximal ac-  
tivity. Electrical responses in the form of volleys of  slow waves were observed both in foci of  maximal  activity and 
in other parts of  the cerebellum. They therefore characterized the generalized type of  cerebellar response. 

It was interesting to discover to what degree decerebration could affect the duration of the latent periods of  
the response reactions of the cerebellum. For this purpose the mean values of the latent periods for the primary re- 
sponses and the generalized type of reactions were determined separately. The mean duration of the latent period 
of  the primary responses in the animals before decerebration was found to be 10.84 millisec (mean square deviation 
J:0.465 millisec). The corresponding figures after decerebration were 11.39 :~ 0.625 millisec. The difference be-  
tween these values was not statistically significant. Consequently, the latent  period was fairly stable in its length. 
The latent period of the generalized type of reactions which were clearly observed after decerebration was longer 
and measured 17.28 :~ 0.67 millisec. 

It must therefore be emphasized in the first place that induced potentials may develop in the cerebellum after 
decerebration in response to stimulation of the visceral nerves; consequently, this division of the nervous system pos- 
sesses independent connections with the receptors of  the internal organs. The importance of  this fact  must be assessed 
in the light of the abundant evidence of the role of the cerebellum in the regulation of the vegetative functions ad- 
duced by Academician L A. Orbeli and his co-workers E2, 3, 4, 6, 73. The presence of a "back-coupling" from the 
internal organs is therefore an essential condition of the fine, coordinated activity o f  the autonomic centers of  the 
cerebellum. 

It also follows from our findings that the higher division of the central nervous system have some effect on the 
cerebellum (inhibitory or depressing), as a result of which, in our experiments, both the excitabili ty to visceral im-  
pulses and the intensity of the electrical  responses were modified after decerebration. The generalized responses of 
the cerebellar cortex were particularly intensified after decerebration, evidently because of exclusion of the inhibit- 
ing influences of the cerebral hemispheres. 

The latent period of the primary responses characteristically remained unchanged after decerebration. This 
fact pointed to the morphological and functional stability of the nervous structures responsible for the primary re-  
sponse. This interpretation of the constancy of the latent periods of the primary responses of  the cerebral cortex is 
supported by various writers [11, 15, 17, and others]. The primary response reflects the arrival of impulses along the 
direct, specific pathway. The formation of the generalized responses involves the participation of pathways repre- 
sented by elements of the nonspecific nervous system; this accounts for the variability of their forms and time char-  
acteristics and the absence of well-defined localizat ion.  

In the decerebrate animals foci of  maximal  activity could be detected in the cerebellum in relation to intero- 
ceptive impulses, which coincided with those detected in animals with an intact nervous system in response to st imu- 
lation of visceral nerve trunks El, 5] .  According to some writers Ell,  13, 14], it is impossible to obtain a somato- 
topic distribution of responses in the eerebellar cortex of deeerebrate animals in relation to exteroeeptive impulses. 
It should be remembered that these investigations were conducted on deeerebrate, unanesthetized animals; we, on 
the other hand, used decerebration in combination with barbiturate anesthesia. 

S U M M A R Y  
Thiopental-sodium anesthetized cats were deeerebrated at the intercollicular level.  Stimulation of the central 

portions of  the vagus and splanchnie nerves and their branches led to the appearance of a response in the cerebellar cor-  
tex. In some ways these responses differed in decerebrated animals from those recorded in animals with an i n t a c t  
nervous system. Stimulation thresholds could change both in the direction of rise and decrease. A tendency to the 
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development of reactions of generalized type was intensified, this being represented by a series of slow waves, which 
appeared spontaneously or accompanied the primary response. There was preponderant distribution of responses in the 
L. simplex with adjacent areas, L. anterior and the vermis, and the first two lobules of L. anterior. A conclusion was 
drawn on the presence of independent routes of interception of the cerebellum, as well as on the constant effect of the 
higher tying centers on this CNS portion. 
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All abbreviations of  periodicals in the above bibliography are letter-by-letter transliter- 

ations of the abbreviations as given in the original Russian journal. Some or all of this peri- 

odical l i terature may well  be avai lable  in Engl ish translation. A complete l is t  of  the cover - to .  

cover  Engl ish  t ranslat ions appears st the back of  this issue. 
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