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The high sensitivity of the galvanic  skin react ion (GSR) when studying changes of neurodynamics under the 
effect of pharmacologica l  agents is well  known. 

This is probably due to the fact that it is a component of the orienting reflex [1, 2], but apparent ly  its signifi-  
cance is not exhausted by this. It has been demonstrated [3] that the GSR changes upon any change of the psychic 
state, menta l  stress, and emotional  reactions.  

Based on the high sensitivity of this react ion,  we set out to study the changes of the GSR under the effect  of 
insulin during insu l in-hypoglycemia .  

M E T H O D  

The GSR was manifested in the development  of skin potentials and in the drop of resistance of the skin when 
exposed to any stimulus, In investigating the patients we recorded the GSR by means of a two-channel  ink-wri t ing 
EKPS-3 electrocardiograph.  Silver electrodes,  1.g cm in d iameter ,  were taped to the dorsal and pa lmar  surfaces of 
the hand. A padding of several layers of gauze was soaked with physiological  salt solution, At the same t ime  we 
measured the resistance between the electrodes.  As stimuli we used a bel l ,  t ac t i l e  irr i tat ion of the skin of the fore- 
head, a stream of air directed into the eyes,  the odor of menthol  and ammonium hydroxide,  pr icking,  and emot ional  
st imuli .  

We invest igated 22 patients with various forms of psychoses who underwent t rea tment  with comatose doses of 
insulin, During the invest igat ion the insulin was in jec ted  intravenously in a dose causing in each pat ient  a state of 
deep stupor with evident  vegeta t ive  phenomena (sweating, tachycardia ,  hyperemia of the face,  e tc . ) .  The GSR was 
investigated before inject ing the insulin and every g min after inject ion up to the appearance  of a c l in ica l ly  express- 
ed picture of hypoglycemia .  

R E S U L T S  

In the first period after the intravenous inject ion of insulin we noticed a marked drop of the GSR to its comple te  
inhibi t ion.* In six patients the phase of complete  inhibit ion of the GSR ensued 5 rain after inject ion of insulin; in 
12, after 10 rain; and in 1 pat ient ,  after 30 rain. The reactions appeared again 25-50 min after the in ject ion of 
insulin. At the same t ime the so-ca l led  natural oscil lations of the GSR arising regardless of the effect  of the st imuli ,  
appeared.  

In three of our invest igated patients the phase of comple te  inhibit ion of the GSR was absent,  and only a drop 

*Since at the max imum increase of sensitivity of our instrument, 1 mV corresponded to 25 mm def lect ion,  we could 

record only fluctuations of the potent ial  exceeding 0.1 mV. Complete inhibit ion of the react ion recorded by our 
instrument means that its magnitude was below 0,1 mV. 
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of its intensity was observed. In two patients the GSR was stable and prac t ica l ly  inextinguishable.  In one patient  
we were not able to de tec t  the phase of inhibition of the GSR owing to the rapid onset of the second phase of expres- 
sed. vegeta t ive  reactions and enhancement  of the GSR. Upon replacing the intravenous inject ion of insulin by a sub- 
cutaneous in ject ion,  we observed a slow development  of hypoglycemia  and it was possible to detect  the original 
phase of inhibit ion of the GSR. 

Thus, we noted a dist inctive phasic character  of the change of the GSR upon inject ing insulin: the original 
phase of suppression, inhibition of the react ion,  which was replaced by the phase of its enhancement  and development  
of natural oscil lations.  

Of greatest interest from our point of view is the first phase of inhibit ion of the GSR, since it develops almost 
immedia t e ly  after the inject ion of insulin; i .e . ,  even before development  of any evident  hypoglycemia .  

However, the question arises, cannot the inhibition we observed be a consequence of ext inct ion of the GSR 
under the repeated effect  of the stimulus. In order to preclude this possibility we used certain stimuli only against 
a background of complete  inhibition of the GSR. Furthermore, we carried out 11 control investigations on patients 
with the inject ion of a physiological  salt solution in p lace  of insulin (5) and studied extinct ion with a repeated effect 
of the stimulus (6). With the repeated effect  of the stimulus we observed a cer tain drop of the GSR, but it  markedly 
differed from the pattern of the change of the GSR under the effect of insulin, both from a qual i ta t ive and a quan- 
t i tat ive aspect .  Extinction of the GSR was character ized by a wavel ike character ,  and never once did we note com-  
plete  inhibition of the react ion in response to the effect  of a l l  s t imuli .  If the average magnitude of the decrease 
of the GSR after the insulin inject ion was 0.7 mV, then the average magnitude of the drop of the GSR upon its ex-  
t inction was only 0.1 inV. Thus, although ext inct ion was observed to some extent with repeti t ion of the st imuli ,  it  
could not cause the pattern of inhibition of the GSR which we observed after the inject ion of insulin. 

As is known, the GSR is a complex react ion performed by various divisions of the central  nervous system. A 
relat ion between the GSR and the ret icular  formation, d iencephal ic  region, and the cortex has been demonstrated by 
direct experiments on animals [5]. It was noted [4] that "natural  osci l lat ions" of the skin potent ia l  appear upon 
st imulat ion of the re t icular  formation. However, the changes of the GSR can be evoked also by peripheral  f ac to r s -  
by a change of the resistance between electrodes.  In order to take into account the effect of the peripheral  factor 
on the changes of the GSR which we obtained,  during the course of each investigation we measured the resistance 
between electrodes.  In most cases during the first phase it either did not change at  al l  or somewhat diminished, 

apparent ly,  as a consequence of an improvement  of the contact  between electrodes and the skin and, consequently, 
the changes of the in i t ia l  resistance could not cause the changes of the GSR which we observed. 

Thus, the changes of GSR which we obtained are most easily imagined as the consequence of a change of the 
functional state of the central  nervous system. 

In recent  t imes most researchers have been incl ined to the idea of peripheral  mechanisms of act ion of insulin 
and explained the changes of the functional state of the central  nervous system under the effect  of insulin by hypo- 
g lycemia .  Our facts (the phase character  of the change of the GSR and its inhibition immed ia t e ly  after the inject ion 
of insulin even before the development  of hypoglycemia)  indicates that the change of the functional state of the 
central  nervous system need not be a consequence of hypoglycemia .  These phenomena are most easi ly explained 
by the development  of phasic changes of the functional state of the subcortical  formations, in part icular  the ret icular  
formation, under the effect  of insulin. 

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

1. G. V, Gershuin, Zh. vyssh, nervn, deyat . ,  No. 5, (1955), p. 665. 
2. E .N .  Sokolov, In the book: Orienting Reflex and Problems of Higher Nervous Act ivi ty  in the Norm and in 

Pathology [in Russian], Moscow., (1959), p. 52. 
3. I. Tarkhanov, Vestn. klin.  i sud. psikhiatr . ,  7, 1, (1889), p. 73. 
4. V. Bloch and M. Bonvallet, J. Physiol. (Paris), 51, (1959), p. 405. 
5. G . H .  Wang, P. Stein,  V. W. Brown, J. Neurophysiol.,  19, (1956), p. 340. 

962 


