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Abstract: tactile stimulation as one of the methods of physical therapy is widely used in sports medicine during
integrated treatment and rehabilitation process. That is why the study of peculiarities of tactile stimulation and tactile
sensations under action of different stimuli during different functional status of the body is of great scientific interest.
The response reaction of the organism on receptor apparatus stimulation (irritation) under action of different stimuli
depends on anatomic and physiological features of receptor system, on physical and chemical changes occurring at this
time, on characteristics of acting stimulus and on functional status of the body.

Dependence of tactile sensations on characteristics of acting stimulus is clearly observed under action of ultrasonic
stimuli, widely used in physiotherapy.

Different tactile sensations depend on stimulation characteristics, and their relation with environmental characteristics.
In the state of satiation, compared to starvation, during tactile stimulation of different skin zones such parameters of
galvanic-skin reaction, as amplitude and duration, are usually reduced. Such reaction may be explained by
development of extended inhibition in cerebral cortex, by emergence of slow high-voltage activity, predisposition to
sleeping and by reduction of emotiogenic structure activity in case of satiation.

All the above-mentioned factors have to be taken into account at clinical trials during action of different irritating
stimuli on human body and when carrying out physiotherapeutic procedures.
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AHHOmMayua: maxmuivbHoe pazopaxcenue, KAk OOUH U3 Memoo08 QU3UUecKol mepanuu, WUpoKo NPUMEHSEmcs 6
CHOPMUBHOU MeOUYUHe Npu KOMHIEKCHOM aeduenuu, 6 npoyecce peaburumayuu. Ilosmomy uzyuenue ocobennocmetl
MAKMUIbHO20 PA30PANCEHUA U MAKMUILHBIX OWYWEeHUL 60 8PeMs OeUCMEUs PA3IUYHbIX CIMUMYI08 NPU PAZIUYHBIX
@PYHKYUOHANLHBIX COCIOAHUAX OP2AHUIMA NPEOCMAsisiem O0NbULOU HAYYHbII UHMepecC.

Omeemnas peaxkyus Op2anusma Ha pasopagicenue peyenmopHo20 annapama npu O0eucmeuu pasiuiHulX CHMUMYI08
3a6UCUM OM AHAMOMO-PUUOIO2UYECKUX 0COOEHHOCMEN PeyenmopHOU CUCIEMbL, NPOUCXOOAWUX NPU IMOM PuU3UKO-
XUMUYECKUX U3SMEeHeHUl, XapaKmepucmux 0eticmgyoue2o Cmumyia u om QYHKYUOHATbHO20 COCMOAHUA OP2AHUBMA.
3asucumocms MaAKMUIbHBIX OUWYWeHUTI OM XAPAKMEPUCMUK B030eCEYIoujeco0 CMUMYia Ha2isi0HO NPOCIeHCUBAEMcsl
npu Oeticmeuu Yibmpaszeykosuix CIMUMYNO8, WUPOKO NPUMEHAEMbIX 8 QU3UOmepanuu.

Paznvie makmunvhvle owyuenus 3a6ucam om xapaKmepucmux CMUMyIAYUY, UX COOMHOUEHUs C XAPAKMEPUCHUKaAMU
oKpydHcaroujeli cpeovi.

B cocmosnuu nacviwenus, no cpagHenuio ¢ 201000M, npu MAKMUILHOM PA30PAlCEHUU PATUYHBIX 30H KOJCU MaKue
napamempbl KOJHCHO-2A1b8AHUNECKOU peaKyuu, KaK amnaumyoa u npooodiCumenbHoCchy, yMenvuensl. Takas peakyus
00bACHAECMCA PA36UMUEM NPU HACLIWEHUY PA3IUNO20 MOPMOICEHUS 8 KOPE 20N0BHO20 MO032d, NOAGNEHUEM MEONIeHHOU
8bICOKOBOILMHOU  AKMUBHOCIY, NPEOPACHO-TOICEHHOCMbIO KO CHY, NOHUJICEHUeM aKMUGHOCMU IMOYUOSEHHBIX
cmpyKmyp.

Buiweykazannoe neobxooumo yuwecmv npu  KIUHUYECKUX UCCIEO08AHUAX 60 6peMsi OeliCmeus pasiuiHbIx
Pazopasxcalowux CmuMyi08 Ha Op2anu3M Yelro8eKd, npu npogedeHul Gusuomepanesmuieckux npoyeoyp.

Kniouegvie cnoga: maxmunvroe pazopagicenue, 207100, Hacblyenue, peyenmopbl, KOAHCHO-2ANbEAHULECKAS PEAKYUSL.

Tactile stimulation as one of the methods of physical therapy is widely used in medicine and, in particular, during
rehabilitation period. That is why, the study of tactile stimulations and tactile sensations under action of different stimuli
during different functional status of the body is of great scientific interest.

Receptors are specialized structures of the biological object, which give signals on changes both in the internal area
and external area of the organism.

Structural diversity of receptors is a wide area for scientific research of their structural and functional compatibility
and of exploration of actual reason of such diversity. The problem statement lies in determination of specific sensory
function, in perception of stimulants of different modality, especially the irritators of such sensory system, as skin
sensibility system is.

Receptor surfaces of some sensory organs may be stimulated by different kinds of energy. For example, tactile
receptors, vestibular receptors and pain receptors under definite conditions may react on sounds and vibrations of
significant intensity. But no one of the above-mentioned receptors can be compared to acoustic organ according to
degree of sensibility to the exposure of small acoustic energies and to amount of information obtained this way.

One or another sensory system may be considered as specialized one regarding perception of definite kind of energy
only if just one kind of energy among all available ones becomes the most effective for the given system both by
opportunity of exposure of small amounts of this energy and by the amount of received information.

Thus, the specialized sensory systems have to be as sensitive as possible to some kind of signals incoming from
outside. At the same time, it is necessary to keep in the specialized sensory systems as much energy structure details as
possible, which correspond to acting signal. These two necessary requirements to the sensory specificity are fulfilled by
different structural and functional ways discovered in the different sensory systems [2, 22, 23].

Stimulation of human organism receptors through exposure of different factors plays an important role in visceral
functions control [5, 7, 9-11].

At the same time, the organism response depends both on characteristics of acting factors and on the functional
status of the organism itself [3, 4, 6-8, 24].

Ultrasound, laser radiation and ultraviolet rays find wide application in medicine for curative purposes [12-20].

Let’s discuss the current literature data on tactile reactions caused by ultrasonic stimuli.

Ultrasonic exposure induces a wide range of sensations in human. The above-mentioned sensations are related to the
activation of peripheral apparatus of the somatosensory system. Activation of the somatosensory system results in
development of tactile and pain senses, as well as senses of vibration, warmth, cold and itch.

Electrophysiological methods provide answers regarding focused ultrasound action on mollusk equilibrium receptor
apparatus, on fish electroreceptor system and frog acoustic system.

If we coincide the ultrasound radiator focal area center with human skin tender points, then we can induce tactile
sensations by the ultrasound exposure. Depending on stimuli intensity and duration, human characterizes sensations as a
light touch, like a touch of little brush, as a local tap (dap), as a water dripping etc.

It is known that skin sensitivity has a discrete nature, i.e. there are sensitive (tender) and insensitive, so-called
“blind” spots. Action of non-destructive stimuli on “blind” spots causes no sensations. Only in case of tissue ablation a
pain appears in the area, size of which is substantially wider than the impact point. Diameter of some sensitive spots
may be very small, and due to this fact, they are called sensitive (tender) points. In simple words, the tender points of
wrist skin occupy almost the entire surface, while at forearm and shoulder their density is smaller. Sensations of
ultrasound exposure appear only when a focal area coincides with a sensitive point. In the neighbor “blind” points,
where there are no receptor structures, ultrasound induces no sensations, except for extended pain, which appears in
case of certain mode of exposure.



When focused ultrasonic stimuli with roughly 25 msec duration are used, a single tactile sensation is appeared. In
case of longer duration two sensations appear, which correspond to stimulation start and finish.

When ultrasound frequencies are within 0,47-2,67 MHz range, the value of sensitivity limit depends not on
ultrasound frequency, but on the amplitude of medium dislocation in the focal area. As soon as the necessary value of
the order of 0.05-0,1mkm is reached, a tactile sensation appears in the area of influence. It should be noted that
vibrational redistribution of the area particles occurs due to ultrasound stimuli, while in case of their prolongation two
sensations appear, which denote stimulation start and finish. Thus, sensations correspond with leading and trailing
edges of stimulus [1, 2, 17].

Based on the sensory organs’ physiology, the response threshold in the optimum frequency area is smallest, while
intensity range and resolution ability are highest [22, 23].

In the considered case, it is not an ultrasound frequency, but ultrasonic stimulus displacement frequency, during
which a tactile sensation threshold is smallest. This frequency equals to 250 Hz for tactile reception. If stimuli
frequently follow each other, then tactile sensation threshold increases, and if displacement frequency is more than 700
impulses per min, then tactile sensations are not induced [1, 2, 13, 17].

Such regularity is observed not only for ultrasonic stimuli, but also for any rhythmic mechanical impact on a skin.
Tactile threshold is not related to ultrasound frequency: a physiological threshold of skin receptor structure action is
roughly 700 Hz, while ultrasound frequency is by three order higher.

When a focal area dislocates on arm skin from fingers to forearm, a tactile sensation threshold gradually increases.
Since the receptor structure density reduces from fingers to forearm, so the increase in tactile sensation threshold is
understandable.

Change in tactile sensations threshold to a certain extent is related to tactile receptor structure. For example, tactile
thresholds of back sides of hand and forearm is higher than those of palm of the hand. Receptor apparatus of back side
is related to villi, which are not available at palm of the hand. It is still unknown is there any difference in density of
arm skin receptor structures distribution at palm and dorsum. That is why the ratio between tactile receptor structure
construction and function of these two areas of skin is not ultimately established.

Let’s consider the action of visceral organs and skin receptors stimulation on functional status of organism and the
results obtained by us.

It is established that gastrointestinal tract receptors stimulation through mechanical extension of thin-walled rubber
bag of stomach and bowel walls or when taking food in large amounts causes secretory and motional processes
suppression in the gastrointestinal tract and suppression of motor activity of humans and animals [3, 4].

Satiation has a clearly defined impact on emotional state of human. We have studied galvanic-skin reaction (I.R.
Tarkhanov’s phenomenon), which is expressed in potential change between two skin surface areas under exposure of
different irritants, which cause emotional excitement and reflect the state of human and animal vegetative nervous
system and emotional-affect sphere and at the same time represent permanent component part of orientation-explorative
action.

Our research showed that a curve reflecting galvanic-skin reaction has lower amplitude and is less prolonged during
tactile stimulation of neck skin (touch of soft brush) in state of satiation, than it was in the fasted state. The same
outcome was observed during tactile stimulation of lip area. Reduction of galvanic-skin reaction amplitude and duration
was observed during exposure of photic stimulus and when performing physical work, as well.

In the state of satiation an extended inhibition emerges that is confirmed by origination of slow high-voltage activity
in cerebral cortex, predisposition to sleep and by reduction of emotiogenic structure activity (decrease of galvanic-skin
reaction amplitude and duration) [24].

Response and sensations induced by tactile stimulation substantially depend not only on the central nervous system
state, but on the characteristics of irritating stimulus.
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