ELECTROENCEPHALOGRAPHIC DATA CONCERNING THE CORTICAL
AND SUBCORTICAL EFFECT OF MUD APPLICATIONS

G.Y. Khvoles, A.A. Uzbekovy

Chair of Normal Physiology (Head-Professor G, Y. Khvoles), Karaganda Medical Institute
(Director-Assistant Prof, P, M. Pospelov)

(Received December 7, 1956, Presented by Active Member AMN SSSR
Professor V. N, Chernigovsky)

The study of the mechanism of action of medicinal muds on the organism is of great theoretical and
practical intesest in connection with their wide use in balneology.

The leading role played by neurogenic mechanisins in the development of the balneologic teaction of
the organism to the action of medicinal mud has recelved general recognition,

A number of authors have fnvestigated the central mechanisms regulating balneologic reactions {1, 2,

3, 4, 3 }, and the majority conclude that inhibitory processes predominate over excitatory processes In the cere~
bral cortex during balneologic reactions,

In order to study the dynamics of the main nervous processes during the action of mud applications on the
organism, and to establish the interrelations of the cortex and subcortical centers during this action, electro-
encephalographic technique was used in the present work,

METHODS

Electric activity of the cercbral cortex and subcortical centers was recorded in series experiments on
dogs with implanted electrodes, placed in the fronto-parietal area by the A. B, Kogan technique and in the basal
region of the brain (hypothalamus) by the G,Ya,Khvoles method [1]; unipolar recording was used.

Screw electrodes with the inner shaft of silver or piatinum were screwed into the frontal bone at the margin
of the temporal bone and into the basal bone at the margin of the palaune bone at the base of the skull, The
screw electrodes only made contact with the dura, without penetrating into the substance of the brain, Insulated

leads from the electrodes were extemalized in the scalp. The lead from the basal electrode was extemalized
through the nasal passages,

The bicelectric processes were recordnd by means of a two-channel Ink-writing osciilograph from the
Experimental Plant of the Academy of Medical Sciences of the USSR, The medicinal mud used was the hydiogen
sulfide silt from the salt-water Karasor lake ()araganda region),

‘The medicinal p}openfes of this mud have bee.: confirmed by clinical and laboratory investigations at
the Karaganda Medical Institute, The mud was applied o the shaved skin of the back or abdomen alter warming
it to 42%; the applications lasted for 30 minutes,

RESULTS
The experiments performed (28 experiments on 4 dogs) gave the following results,

As soon as 5 minutes after application of the mud an increase in electric activity of the fronto-parietal

cortex and subcortical centers was noted, All the experimentai animals siowed an increase in amplitude and
frequency of the waves,
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Contrasilng changes in the cortical and subcortical (hypothalamic) clectioencephalogram cecutred at
the 30th minute of the mad apprications there was 2 sharg drop in the frequency and amplitude of fast activity
with the appearance of slow waves of high voltage,

The clectric activity of the brain conthmed to diminish during one hour followiny the removal of the
mud application; after 2 hours the initial clectric activity of the cortex and subcortical centers was restored,

When imud had been applied ten-tweive times the amplitude of the cortical and hypothalamic potentials
decreased and large numbers of stow waves appeared,  The initial electrocncephalographic picture was re-es-
tablished approxtmately two weeks after cessation of medicinal mud applications, Changes in the electric activi-
ty of the braln under the influence of these applications were accompanicd by considerable lowering of general
reactivity of the anlmals and drowsiness,

A
Al
qu}"h“‘ll; Vay MHMM'!‘,H e -‘“'I‘}?M W*W' rr-’{'-"‘iu"‘l’l P YPRR ) MM
b ] , mr
.J‘ i e #’("1'%3 it it A VTR RN
M?k ’J:Zr'f: ﬁf'wf 2 m"”“ ol PR g g MO e ¥

f \WW'WM%W‘hpM\WWM

L G (U R P
b PO s A b AN
W As i dinimedarha party f«w%-.ﬂw#ﬁ

B i i Ll W PP W e
| WMW

Fig. 1. A) Effect of mud applications on the electric activity of the cortex and subcortical
centers, Dog Tobik, Effect on electric processes of the cortex and anterior hypothalamus, 1)
Initial electroencephalograms; Ii) 8 minutes after application of mud; 1) the same after 30
minutes; IV) 60 minutes after removal of mud application, B) Effect of boiled and aired
medicinal mud, warmed to 42° on electric provesses of the contex and subcurtical centers (von-
trol experiment), D Inltial electioencephalograms, 1N 30 minutes after application of warmed
aired and boiled down mud; II) 30 minutes after removal of temperature stimulus,
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Fig. 2. Effcct of mud applications on electric activity of the cortex and " anterior®
hypothalamus, Dog Bulldog.

D Iniual electroencephalograms; 1) with auditery stimulation; [1) 6 minutes after
application of mud; 1V} after 30 minutes; ¥} 30 minutes after removal of mud ap-
plication; VD the same after 60 minntes; VID the same after 2 hours; ViR afier
10 applications of mud over a month, t- ~ beginning, | - end of auditory stimulation,

Thus, auditory stimuli of 50 cps administered prior to application of mud always evoked an increase
In fast activity with increase in its voltage, both in the cortex and the hypothalamus. Moreover, single large
slow waves also appeared. On cessation of auditory stimulation prolonged after-effect was scen, Under the in-
fluence of nrud applications, a: carly as the 30th minute there was considerable lowering of the reactivity of
the cortex and subcortical centers; the changes in electric activity described above were no longer elicited by
auditory stimulation,

This lowering of cerebral reactivity was observed for as long as 60 minutes_following removal of mud
applications, and the initial reaction to auditory stimulation was only restored after € hours,
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To {lustrate the effect of inud applications on the clectroencephzlograindetails of experiments on the
dogs Tobik and Bulldog are given below, '

Dog.Tobik, welght 18 kg, .

Prior to mud application (Fig. 1, A, D the clectroencephalogram showed fast activity - about 36 cycles
per second, amplitude 25-100 py - in the frento-temporal area and activity at about 30 cf sec with an ampli-
tude of up to 60 pv in the hypothalamus, Slower waves were practically absent from the cortex and subcortical
centers, 8 minutes after application of the mud to the skin of the back tle electroencephalogram (1ig. 1, A1)
showed increase of electsic activity expressed in increased Nequency of fast sctivity to 40-45 ¢ /sec and in
tncrease of its amplitude to 200u vin tie cortex and 100-150 yvin the hypothalamus, 30 minutes after applic-
ation of the mud the clectric activity decreased considerably both 1 the contex and in the subcoertical ceatens;
down to 20-25 ¢/ sec and amplitude of 10-20 p v, Together with this change high voltage slow waves at 2-3
¢/ sec also appeared (Fig. LA, Ii)), The dog was drowsy, reacting sluggishly wlen called, Marked lowering
of electric activity still remained 60 minutes after removal of the mud application (Fig.'1, 4, V).

To exclude the effect of the temperature factor {temperature of the mud was <2°) on cerebral clectric
processes during applications of the mud, in a number of contrcl experiments hot-water bottles at 42° were
placed against the skin of the dog's back; in nther control experiments applications were made of boiled and
aited mud at the same temperature,

As can be seen from Fig. 1, B, very iusigailicant changes in the eléctric activity of the cortex and sub-
cortical ceniers occurred under the influence of boiled dewn and aired mud, warmed to 42°,

The effect of mud applications on the ¢lectric resp use of the brain to auditory stimulation is illustzated
by the experiment performed on the dog Bulidog, weighing 16 kg.

The electroencephalograms show that auditory stimulation {82 <pg)  increases the frequency and ain-
plitude of fast activity in the cortex and hypothalamus (Fig. 2, 1-15. 6 minutes after application of the rud
the electric activity of the brain increased {Fig. 2, 1) while auditory <timulation no longer enhanced the fre-
quency and voltage of fast activity but cnly cvoked large slow waves, mainly in the subcortical regions of the
brain. After 30 minutes the cortical and subcortical activity diminished considera?ly (Fig, 2,1V) and remain -
ed at a low level=30 (Fig. 2,V)} and €0 (fig. 2,VD minutes after removal of the mud, Normal cerchral re-
action to auditory stitnnlation, in the form of inureased amplitude and frequency of the waves, returned only
after 2 hours following remnoval of the mud  (Fig. 2, VID. Fig. 2 {VIID shows that under the influence of mud
applications repeated ten times the dog Bulldog exhibited slow thythms - at §-6 ¢/ sec in the cortex and at
15-20 ¢/ sec, instead of 35 ¢/ zec, in the hypothalamus,

In summarizing the data of theze experiments on the elfect of mud applications on the electric proces-
ses of the brain we are led 1o the conclusion that under this influence on the organism there is predominince of
inhibitory over excitatory processes in the cortex and subcortical centers, Thus, mud applications produce
marted lowering of the electric activity of the brain foltowing a beiel initial enhancoment of such activity;
there is also considerable diminution of cortical and subcorticad reactivity to auditory stinulation and develop-
ment of drowsiness, Pretonged use of inud applications enhances inhibitory processes, Data obtained from
control experiments with boiled down and aired mud show that the action of medicinal mud on the central
nervous system can be explained only by the presence in it of active chemical components (including hydrogen
sulfide), and not by the thermal effect,

The data obtained in these experiments demonstrate the participation of the central nervous system fn
balneologic teactions of the organism to medicinal mud apphications and show the nature of the changes occur«
ring in the CNS,

SUMMARY

The dynamics of the fundamental nervous processes of the certical and subcortical centers were studied
during mud applications to the skin surface. The methnd of cncephalography was employed, Series  experi-
meuts were conducted on 4 dogs with implanted electrodes. An imuial short increase in electric activity was
noted. In 5 minutes after the application of medicinal mud from Karasor lake suth increase in electric activi-
ty was revealed in the conex of fronto-parietal area, as well as (n the hypothalamus in the form of increased
I’requenéy and amplitude of electric potentials, Contrary to this in 30 minutes after mud application the
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frequency and amplitude of rapid oscillations was decreased, while stow waves with large amplitude appeared,
The clectric activity of the brvu retumned to the initlal stage 11 2 houn after removal of mud applications,
These mvestigations prove the prevalence of inhibitory processes over excitation in thie central nervous system
at the time when wud is applied o the sidn surface,
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