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The study of the mechanism of action of medicinal muds on the organism is of great theoretical and 
practical interest in connectfon with their wide u~  in balneology. 

The leading role played by neu~ogentc mechanisms in the development of the balneologic reaction of 
the organism to the action of medicinal mud has received general recognition~ 

A number of authors have investigated the central mechanisms regulating balneologtc reactions [1, 2, 
3, 4. 5 ], and the majority conclude that inhibitory proce~es predominate over excitatory processes tn the cere- 
bral cortex during balneologic reactions. 

In order to study the dynamics of the main nervous processes during the action of mud appl]c~ions oa tim 
organism, and to establish the interrelations of the cortex and subcortieal Centers during tlais action, electro- 
e~ceph~*ographie technique was reed in the present work. 

METHODS 

Electric activivy of the cerebral cortex and subcortical centers was recorded in series experiments on 
dogs with implaated electrodes, placed in the fronto-parietal area by the A. B. Kogan technique and tn the ba,al 
region of h e  brain (hypothalamu~) by the G.Ya,Khvoles method [7]; ~nipolar recording was used. 

Screw electrode~ with the inner shaft of silver or p]attnum were screwed into the frontal bone at the m~gln 
of the temporal bose and into the basal bone at the margin of the palatine bone at the ba~e of the skull, The 
screw electrodes only made contact with the dura, without penetrating into the substance of the brain. In~ulated 
leads from the electrodes were externalized In the scalp. The lead from the basal electrode was extemaliz, ed 
through the nasal pa:sages. 

The bioelectrte processes were recorded by means of a two,channel ink-writing oscillograph [,,,am the 
Experime~tal Pin,at of the Academy of Medtcal $cierices of the U$StL The medicinal mud u;ed was the hyd~o~!en 
sulfide silt from the salt-water Karasor lake (I 'ataganda regtor0. 

The medicinal properties of thi~ mud have bee,: confirmed by elintcal and laboratory Investigations at 
the Karaganda Medical Imtitute. The mud was applied to the shaved skin of the back or abdomen after w~rmhlg 
it to 42"; the appl.icatlom lasted for :30 minutes. 

RESULTS 

The experiments performed (38 experiments on 4 dogs) gave the followiog results. 

As soon as 5 minutes after appllcatlon of the mud an increase In electric activity of the honto-parletal 
cortex and subcortieal centers was noted, All tile experfmental animals ~howed an increa~ in amplitude and 
frequency of the waves. 
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Contraqlng chang~:s in lilt; cortit al aud subclinical (hypotlt;tlamtc) elecimeueeilhalogratn occurred at 
the a0th il|illtite of tim lll|ld appitcatioll: tlv.,re was a shar F drop in tile freqlielicy arid amplJttldc of fast act|vit g 
with tile appeilrallCC of slow waves of high voltage, 

The electric activity of the btaitl VOiltlnucd to dtmln|sh during tree hour following tile relnoval of tile 
mud appllc#tlon: after 2 hoists tbt: htitJal electric activity of the cortex alid suix'ort|cal ce~lters was restored. 

When mud had been applied ten-twelve times tl:c amplitude of tile cortical and hypothalamlc potentials 
decreamd and large OUlllbers of .qow waves aptv2arcd. "File initial clectrocncephaiographic pictt,m was re-el  - 
tabllslled approxlmstely two weeks after cessation of iliediclltal mud applications. Changes in the electric activi- 
ty of tile brain under the influence of these applications were accompanied by considerable lowering of general 
reactivity of the atfllnals arid drowsiness. 

Fig. 1, A), Effect of mud applications on the electric activity of the cortex and subcortlcal 
centers. Dog Tobik. Effect on electric p r o c e ~  of the cortex aad anterior hypothalamus. I) 
Initial electroenccpha!ogram~; IV) 8 m|nutes after application of mud; Ill) the same after 30 
minutes; IV) 60 minutes after removal of mud application. B) Effect of b311ed and aired 
medicinal mud, warmed to 42", on electric pro tes ts  of He cortex and subco~tieal centers (eon- 
lrol experJmen0. I} Initial electroencephalograms; II~ 30 minutes after application of warmed 
aired and boiled down mud; II0 30 minutes after removal of temperature ,tilnulut. 
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Fig. 2. Effect of mud applicatiotxs on electric activity of the cortex and "a~ltetiot ~ 
h)poth,damus. Dog Bulldog. 
0 Initial electroencephalograms; ID witll a:Iditory. _.tim~flation; II0 6 mintlte$ after 
a~pllcation of mud; I'v9 after 30 milltitc$; V} 30 mi,utcs after retr~ov~t of mud ap- 
plication; V0 the saw. after 60 mi|ititcs; Vll) the same after 2 hours; VII0 after 
!0 applications of mud over a m~mth. ~ - begintdng, $ -- end of auditor/, stimulatiorl. 

:bus, auditory stimuli of 50 cps administered odor to application of mud ~Iways evoked an incteas. 
in fast activity with inctea~ in its voltage, bc.th in ~ e  ,2ortex alld the hyt:~othalamu:. Moreover, single large 
slow waves also appeared. On cessation of auditory stimulation prolonged after-effect w~s seen. Under the in- 
fluence of n~d applications, a: early as the 30th mind,re tl~cre wa: considerable lowering of the reactivity of 
the cortex and st, bcottical centers; the changes in electric activity described a l i ve  were no longer elicited by 
auditory stimulation. 

This lowering of cerebral reactivity was observed for as long as 60 nliilutes.following removal of rllud 
applications, and thr initial reaction to auditory sti~utation wa~ only restored after 2 lvoutt. 
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To illustrate the effect of  mud appl|catlotts on rite electroet~ceph~logram,detath of experiments on the 
dogl Tobtk and llulldog are given below. 

Dog.Toblk. weight 18 k g ,  

prior to Inud a|)plicatlon (Fig. 1, A, i) the clectrovnt~ephah~gram showed fast ~ctlvity ~ abo, t  35 eyelet 
per second, amplitude 25-100 i'v - in the fronto-tcmporal area and activity at al~mt "~,0 c / s ee  with an ampli-  
tude t~f tip to 50 p v in the hypothalanm,.  Slower waves were practically ab~nt  from the cortex and subcorth:ai 
centers. 8 nliiiutes after application uf file mud to tiJe skin of the back tie electnmncej~halogram (I lg. 1, A,10 
ttlowed ltlcreasc of c lee tdc  activity expressed ill increased ftequel~cy of fast activity to 40-45 c / s e c  and in 
Increase of its alnplttude to 200p v Ill the cortex and I00-150 p Pin the hypothala nnJ$. 30 minutes after applic- 
ation of the mttd tile clectric activity decrea.ted cons'.,Jerably both t~l the cortex and in the subcvrtical contort: 
down to 20-25 c / s e e  and amplitude of lO-gOVv. "l'ogether with this change high voltage slow waves at 2-3 
c /~ec  also appeared (Fig. 1,A, l i0 .  TI.e dog was drowsy, reacting sluggishly when called. Marked lowering 
of electric activity still remailled 60 minutes after ~emoval of the mud application (Fig. 1, A, IV). 

To exclude the effect of the tcn;perat~re factor ( temperatu:e of the mud was 42 ~ on cerebral electric 
processes dttriqg applications of tim mud, in a number of ctmtro! ex$.rirlleut, t hot-water bottle'~ at 42" were 
placed against the st, in of the dog's back; in ,~flter control experiments g pplicatioil$ were made ~f boiled and 
aired mud at the same temperature. 

As can be seen from Fig. 1, B. very il~ignifical;t changes ia the electric activity of the cortex and sub- 
col tieai centers occurred under the influence o~ bc, iled dcwn a~ld aired mud, warmed to 42". 

The effect of mud applic~.tions ~ c,n the electric rcsp ~se ,~.f t|:e brain to auditory stin'ulation is iilmttated 
by the experiment performed on tile dog ~ult~7og, weighing 16 kg. 

The electroencephalograms show that auditory stimulation (250 eta ~ increases the frequency and aln- 
plitude of  fast activity in the cortex and hk'pot|~alamus (Fig. 2, l-It~. 6 minutes after application of tile r~-md 
the electric activity of tl;e ~rain incrca.~ed (Fig. 2, Ill) while auditory ~*imulation no longer enhanced the fre- 
quency and voltage of fa~t activity but c~tly e v o ' e d  large slew waves, maillly ill the subcortical reglcms of tim 
brain. After ~0 minutes the cortical and s~,~c~,tical activity d~miai.~hed consideta~iy (Fig. 2,IV) and remain-  
ed at a low level -30 (Fig. 2.V} and CO {Fig. 2iVD minutes after removal of the mud. Nom~.al cerebral re- 
action to auditory stimulation, ill the form of i,acrea~d amplitude and frequency of the waves, returned only 
after 2 hours following removal of the mud ( Fig. 2, VIO. Fig. 2 {~,:lll) shows that under the influence of mua 
applications repeated ten times the dog ~ui!dog exh:bi*.ed slew riO thins - at 5-6 c / s e c  in the cortex and at 
15-20 c / s ec ,  instead of 35 c /~ec ,  in the h),pothalamus. 

In summarizing the data ~,f tl'e~e experiments on tl~e effect of mud applications on the electric proces- 
ses of the brain we are led to the conclu~mn that uqder this infl~:caoz on tile organism tlmre is predominance of 
inhibitory ove~ excitatot 3, pwce~ses in the co~ex and subcortlcal cc~l~et'~. Thus, mud applications produce 
mar~cd lowering of the electric activity of tt:e brain following a brief initial enhanc2ment of snell activity; 
there is also considerable diminution of ccri ical  and subcortical reactivity to auditory stimulation and develop- 
ment of drowsiness. Prolonged use of m;ad applications enhan._es in~ioitory processes. Data obtained from 
control experiments with boiled down and ai~ed mud show that the actmn of medicinal mud on the central 
nervous system call be explained only by the p r e f a c e  in it of active cDemlcal componcnts (including hydrogen 
sulfide}, and not by the thermal effect .  

The data obtained ill these cxperimems demonstrate the participation of tLe cet~tral nervous system in 
balneologic reactions of the organism to ~}edicinal mud appl!catio~s altd show the nature of tile changes occur- 
ring in tile CN$, 

S U M M A R Y  

The dynamics of the fundamental r, cr~ous processes of the cortical and subcortical centers were studied 
during mud applications to tile skin surface, the  method of enccphal~graphy was emp!oyed. Series expefl o 
ments were conducted on 4 dogs with implanted electrodes. An imtial short increase in electric activity ~aat 
noted. In 5 minntes after tile applicatitm of  medicinal mud from Ka,a~r  lake such increase in electric activi- 
ty was revealed in the cortex of fronto-parietal area, as well as ~n the hypothalalilUS ill the form of increased 
frequency and amplitude of  electric potentials~ Contrary to this in ?xt lninutes after mud application tile 
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frequency al;d atttplitude o| rapid o~cllh+tJo.t w,t~ decrease J, while ,low wave~, with la+ge at.l ,llt ,de ,appeared. 
The electric activity of tile br,tJtl tcttlr,cd It) the itJltlal stage ill 2 hou~ after tcrtn~val of lnud applh'atl~tl.% 
There lnvet!zgations prove the prevMe.ce t,f ttdttbttory prtmes~et over exc|tatt(>. In the cellttal I)ervout systetn 
at tile tin~., when Itllid Is applied to tiJe ltLtll $titffacr 
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