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Introduction. In otorhinolaryngology, as well as in other fields of clinical medicine,
often the question of sedative therapy arises. Sedative medication use is not appropriate
always and it can cause side effects or can be incompatible with other medicines. The
question of sedative therapy arises in psychosomatic conditions, caused by tinnitus,
labyrinthopaties, that may have diverse origins, but are accompanied, in any case, by
acoustic or vestibular stress.

Rhythmical, pulsating light and/or sound stimulators are able to make some changes
in person’s behavior, her mood, her working ability, stimulate its activities or lead to
a calm state, relaxation.In 30th German doctor Hans Berger has found, that using
visual stimulators of a certain frequency can cause certain «electroencephalogram
samplesy and with changing the frequency of the stimulator the frequency of bioenergy
under cord can change.In 90th in Germany there was the so-called «Mind machinesy
(«brain machinesy») created, which were able to increase intellectual activity «removey
fatigue, build resistance to stress and others with eye irritation by flashing light with
appropriate frequency.Now we know that rhythmical visual stimulation (VS) and, even
more, audio-visual stimulation (AVS) can cause positive and lasting physiological
effects from the state of relaxation to the state of activation and increased attentiveness.
Authors consider that the Schumann's frequency «quasi - frequencies of good weathery
are causing the mental state of life satisfaction, peace.

Material and methods. The device, that this department staff developed is different,
as well as it's generated with the proposed, using opto-electronic, system and its light
stimulator is programmed on to the eye area with the flexible fiber body. FS starts with
stimulation frequencies in the o- rhythm ( 10 Hz ) and for 10 minutes the frequency is
reduced to 4 Hz (t- wave), and for the next 5 minutes. - to 2 Hz (0- waves). After this the
frequency rises again to 7 Hz for 5 minutes and for 1 min. increases to 10 Hz and up to
99 Hz. The device was used as a supplementary treatment for chronic tinnitus and was
seen as a method of psychosomatic stabilization.
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Results. During the experimental application of the method in the treatment of 20
patients with chronic subjective tinnitus turned out that the effectiveness of sedation
byphoto triggering was positive (subjective noise reduction, improving performance
audiometric) in 56.2% of patients. However, the negative impact on the patients
condition is not found in any case.

Discussions. Preliminary studies indicate that the effect of sedation during stressful
situations that can occur in any area of medicine, including otorhinolaryngology, can
be achieved without the use of drugs such as way of brain waves photo triggering. The
method was particularly effective in treating of tinnitus. This allows us to continue
research in a wider range.

Perspective. It is hoped that the application of the photo triggering technique is
promising as well as the treatment of post-traumatic stress syndrome, in sports medicine
and other areas of medicine.

Conclusions. The intermittent light stimulators, that have the frequency equal to the
brain biorhythms frequency, are capable to trigger mentioned biorhythms and cause
a corresponding emotional state. By brain biorhythms triggering the relaxing state
can be achieved without using of drugs.The proposed device has several advantages
over existing devices. The effectiveness of the procedure may be estimated by using the
biofeedback - controls provided in the presented model. The application of the photo
triggering technique may be used in the treatment of post-traumatic stress syndrome, in
sports medicine and other areas of medicine.
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Bcemyn. 'V kooicHitl Oinanyi KAHIYHOI MeOUYUHU BUHUKAIOMb Ccumyayii, Koau
emiomponHe 4u/i namozenemuine IiKy8ants HeoOXiono 00NOGHUMU CUMRIOMAMUYHUM.
B omopunonapuneonozii ye, nepesasicro, gywni wymu ma eecmudynonamii. Cepeo
maxkux memooié 3HauHe Micye nocioac cedayis, nepedycim MeouKameHmosHa, sKd,
npome, Mae HU3KY noOIYHUX Oill.

V' nimepamypi onucane seuwge, xoau uepzysamHs 3a NEGHOIO HACMOMHOIO
npocpamoro cnanaxie ceimia (omocmumynie) moogice GUKAUKAMU CMAH cedayil, i
Hasimv con. IIpome 6idomi cnocobu gomocmumynsyii e nepedbauaroms 3acodie
JoKanizayii pomocmumynie Ha 30posi peyenmopu, nPocPAMy8aHHs Yacmom ynpooosic
JIKYBANLHO2O Ceancy ma KOHmMpono 3a 1020 nepedicom. 301tichentss makozo KOHMpOIo

BIPOO0BIHC CEaHCy eHyehanoepapiuHumu Memooamu 8UMA2ae CKIAAOHOI KOumoeHol

anapamypu, eleKmpuyHo20 KOHMAKmMy 3 MKAHUHAMU 207108U NAYIEHMA, Md, Wo Oyice
8ADICIUBO, HE DA€ 3MO2U De3nepepeHo ma OnepamueHo ompumysamu iHpopmayio npo
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peaxyiio nayienma Ha ceamc i, mum camum, YCKAAOHIOE OYIHIOBANHHSL 1I020 YCNIUHOCTI.

Mamepian i memoou. Cmeopero pobouy mooenb npunady 0 HeMeOUKAMEeHMO3HOT
cedayii  waAxoM  HAcmomHo2o pomompucepysanns  oioxeunrs Mo3ky. Ilpunao
BUPIZHAEMbCS MUM, WO CIBOPEHULL 3d OONOMO20I0 3aNPONOHOBAHOI BUNPOMIHIOBATLHOL
ONMUKO-EIeKMPOHHOL CUCHeMU NPOSPAMOBAHULL CEIMI0GUL NOOPAZHUK JIOKATIZYEMBCS
Ha OLNAHKY 0peana 30py SHYUKUMU CEIMA0800AMU.

Pezynomamu. Excnepumenmanbium 3acmocy8auHiM Memoody 6 KOMNIEKCHOMY
aiKyeanHi 20 X80pux i3 XpOHIUHUM CYO EKMUBHUM BVUUHUM ULYMOM NIOMBEPOHNCEHO
eexmugnicmv  cedayii  ghomompueepyeanusim  (cyd €KmueHe 3MEHWIeHHs ULYMI6,
NoKpawjenHHs  ayoiomempuunux noxasuuxie) y 56,2 % nayieumis. Boowouac
He2amueHo20 6NAUGY HA CIMAH NAYICHINA He GUSBLEHO 8 HCOOHOMY BUNAOKY.

062060penns. Ilonepedui 00CnioNceHHs: NOKA3VIOMb, Wo epexkmy cedayii 3a
Cmpecosux cumyayitl, sKi MOXCYmb GUHUKAMU 6 OYOb-5Kill OLISIHYL MeOUYUHU, 8 MOMY
yucni, OMOPUHONAPUHON02IT, MOJICHA docsiemu 6e3 3acmOoCy8anHA MEOUKAMEHMI8, d
came cnocobom pomompueepysanns Oioxeuib Mo3ky. Cnocio 6ussuscs eekmueHum y
JIKy8auHi, 30kpema, gyuino2o wymy. Lle dae nam npago npooosicumu 00C1iodcents 6
wWUpuomy OianaszoHi.

Ilepcnexmugu. Cnoodieaemocs, wjo 3acmocy8ants pomompuzepy8anis GUAGUMbCS
NepCneKmuGHUM MAaKodiC NPU JIKY8AHHI CUHOPOMY ROCIMPABMAMUYHO20 CMpeCy, 8
CHOPMUBHITE MEOUYUHT] MA THUUX OLIAHKAX MEOUYUHU.

Bucnosxu. Ilepepusuacma omocmumynayis 3 4acmonoio MO3KOSUX 6iopummis
30amHa BUKIUKAMU GIONOGIOHI Oiopummu MO3KY i GIONOGIOHUL eMOYIUHUL CMAH.
Cedamuenoeo epexmy modxcha 0ocsemu Gomompueepyeanuim 6e3 3acmocy8anHs.
NIKi6. 3anponoHosanuii npucmpiti mMac HU3Ky nepeeazc nepeo Npucmposmu, AKI
sacmocosgyeanucs domenep. Egexmusnicms npoyedypu modce o6ymu oyinena 3a
00nOMO02010 0I0N02TUHO20 360POMHO20 KOHMPONIO, NepeddaieHo20 8 nponoHOBAHIl
Mmooeni. 3acmocyeanns pomompucepyeanns modxce Oymu NepCneKmueHUM npu
JKYBAHHT CUHOPOMY NOCIMPABMAMUYHO20 CIMPeECY, 8 CHOPMUBHILU MeOUYUHT Ma IHUUX
OLIAHKAX MEOUYUHUL.

Kniouoei cnoea. Bywmnuii wym, axycmuynuili cmpec, mpueepy8anus, ONMmuyHd
CMUMYNAYISA, OIOX8UNT MO3KY

INTRODUCTION

In otorhinolaryngology, as well as in other fields of clinical medicine, often
the question of sedative therapy arises. Sedative medication use is not appropriate
always and it can cause side effects or can be incompatible with other medicines.
The question of sedative therapy arises in psychosomatic conditions, caused by
tinnitus, labyrinthopaties, that may have diverse origins, but are accompanied, in
any case, by acoustic or vestibular stress.

As is known, rhythmical, pulsating light and/or sound stimulators are able to
make some changes in person’s behavior, her mood, her working ability, stimulate
its activities or lead to a calm state, relaxation. The fire flame flashing causes calm,
tranquility, relaxation. Tibetan monks have used sunlight, aimed to mirror on the
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eye area to stimulate the brain processes activity. The shamans and ancient healers
have used the rhythmical sounds of drums and/or rhythmical dance moves to cause
the calm state, or, conversely, excitement.

In 20th of the last century the bioenergy of brain was invented, and in 30th
German doctor Hans Berger has found, that using visual stimulators of a certain
frequency can cause certain «electroencephalogram samples» and with changing
the frequency of the stimulator the frequency of bioenergy under cord can change.

We also know, that flashing light that the driver sees, the moving avenue lined
with trees, can cause, under certain conditions (speed of movement, frequency
trees), the driver’s state of slumber or even a short sleep, and thus is able to wreck
(Tonnies). Psychologist Marion Bonsch-Kauke (Germany) in a monograph about
how to become smarter through chess says that chess players achieved the best
results in a state of alpha brain activity.

The same author mentions that the doctor (an aviation medicine specialist),
chess player and chess historian, Victor Malkin achieved the good player results,
previously causing the relaxation (Entspannung) and concentration using the
rhythmically flashing lamp. In 90th in Germany there was the so-called «Mind
machines» («brain machines») created, which were able to increase intellectual
activity «remove» fatigue, build resistance to stress and others with eye irritation by
flashing light with appropriate frequency.

Now we know (Bruno Gasser) that rhythmical visual stimulation (VS)
and, even more, audio-visual stimulation (AVS) can cause positive and lasting
physiological effects from the state of relaxation to the state of activation and
increased attentiveness, positively influencing on brain activity structures, firstly-
the limbic structures (Amygdala, Hypothalamus), and a number of biofeedback-
parameters, neurotransmitters production and brain circulation.

This, by the way, can increase athletes comprehension, promote the learning
skills, improve older people memory. The authors are using the AVC in cases
of insomnia, pain, including premenstrual syndrome, at tinnitus. To understand
the method, we have to mention the brain biorhythms influence on person’s
feelings.

Person’s states, caused by the predominance of certain brain biorhythms. Beta
state (B) is characterized by brain biorhythms frequency within 30-13 Hz. Someone
shares this state on beta-1 (13-20 Hz) and beta-2 (20-40 Hz). Beta state covers
quite a wide range of states with the transition from alertness (vigil) to the ability
to analyze problems with the tension, stress, haste and imbalance. High Beta or
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Gama (y) - condition is characterized with frequencies from 30-40 to 500 Hz. The
creative ability, creative work and the susceptibility to this condition are limited.
The examples of beta status can be driving, manual labor, sports, shopping. Alpha
state (@) is characterized with brain biorhythms from 12 to 8 Hz. This is the calm
state. It is characterized with keen attentiveness, facilitate concentration, increased
learning ability and memorizing up to a sense of body and spirit union. This is
the state of relaxation and balancing vigilance with intact (vigil). It is believed,
that with alpha state the production of self-sedating neurotransmitters enhances. It
is also believed, that the actual prevalence of the alpha rhythms in person’s state
causes the inspiration («The muse came!»). Theta state (1) is characterized with
frequencies from 7 to 4 Hz and is considered to be the state of meditation. This is the
state of relaxation, deep spiritual creativity, sensibility, easy access to the rich world
of images. Theta state time we experience in a deep sleep and meditation when the
rich world of associations and connections activates. Theta waves are being excited
also under the psychedelic drugs influence. Delta State (y) is characterized with
frequencies from 3 to 1 Hz. This it the state of deep relaxation that occurs in a deep
sleep, including hypnotic trance.

The lowest human’s alpha rhythms and theta rhythms bordering alpha rhythms
(7,83Hts ) are corresponding to the frequency of Schumann waves, electromagnetic
frequencies of Earth. Actually these frequencies determine that a person is creative
in a state, that has a resonant frequency as the planet ( Schumann resonance ). The
Schumann frequency helps wound healing, super-learning and express reactions to
the environment.

Winfried Otto Schumann (1888-1974) — German physicist, Munich Technical
university professor. In 1912 he defended his doctoral thesis about electric high
voltage. He worked in the high voltage laboratory of Brown, Boveri& Com. In 1920
he became a professor of Jen university and later - the Munich Technical University,
where he organized the Laboratory of Electrophysics, which was later released in
electrophysical college. In 1952 he worked with spherical cavity and, based on
calculations, he suggested the existence of electromagnetic waves resonating in
space Earth. This phenomenon later was given the name of the researcher. At the start
of researchers, the calculations proved, that the oscillation frequency in resonating
spherical cavity «Earth-ionosphere» space are about 6.10 Hz, so that is embedded
in the boundary between alpha and theta brain biorhythms. The scientist believed
that humanity for millions of years lived and acted under the natural resonance
influence that «tunes» our brains to the appropriate frequency biorhythms. Than
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the scientist transferred its researchers to Herbert Konig, who defined that the
resonance frequency of the Earth is 7.83 Hz. Schumann’s resonance wavelength is
equal to 38 000 km; that is corresponding to the perimeter of the Earth, spreading
with the speed of light, it goes around the planet 8 times per second. A number
of environmental factors: the lightning, the solar flares, mechanical transport can
break this response. From another point, the lightning as a powerful source of
low-frequency electromagnetic energy can be the primary source of Schumann
resonance waves excitation .The proof of indissoluble connection of humanity
with Schumann’s resonance is the scientists associated with NASA research. They
found, that astronauts, detached from the influence of resonance for a particular
period of time, after returning to Earth feel overwhelmed and disoriented, like a
child, divorced from the mother. To prevent this, it was proposed to establish a
spaceship device that generates artificial Schuman waves. It is believed, that the
Schumann’s frequency is due to the frequencies of human hippocampus and all
mammals. Biophysicist W. Ludwig believes that these frequencies are human’s
biological norm (Ludwig, Betner and Lyene). The absence of these frequencies
vibrations causes the deterioration of general health, headache, heart rate changes
and respiration rate (Anderson Phelps). These authors consider that the Schumann’s
frequency «quasi - frequencies of good weather» are causing the mental state of
life satisfaction, peace. Catching the tinnitus problem, we met the cases, where the
conventional treatment, including sedatives, did not give the desired effect. In most
cases, these were patients with significant disease duration and conditioned state of
auditory stress. In such cases S.Tonnies applied the non-drug methods of frequency
photo stimulation.

The aim of fotostimulation is:

* auditory stress reduction

* development of self-care ability and self-regulation in the pain,

* reduction of phenomena accompanying pain: fear, depression, hysterical
reactions, the loose of the ability to concentrate and sleep.

The first attempts of photo stimulation date back to 70th. It was used as the
treatment of migraines, some stress, convulsive gnashing of teeth. Development
of non-pharmacological sedation methods. The method we chose as the prototype,
provides the frequent optical trigger of brain waves toward the low t and J - waves,
thus achieving a deep relaxation state and therefore the noise burden reducing.
There was used the non-pharmacological sedation method of frequency photo
triggering of brain biorhythms with the device, that was further developing with
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the department of National University «Lviv Polytechnic» ( ProfessorKozhukhar
O. T. group ).

MATERIALS AND METHODS

The device, that this department staff developed is different, as well as it’s
generated with the proposed, using opto-electronic, system and its light stimulator
is programmed on to the eye area with the flexible fiber body. The continuous
monitoring of the patient is provided on the opto-electronic control system base by
automated analysis of variables over time optical performance of peripheral body
of the patient.

The procedures are carried out twice a week for an average of five weeks. FS
starts with stimulation frequencies in the a- rhythm ( 10 Hz ) and for 10 minutes
the frequency is reduced to 4 Hz (t- wave), and for the next 5 minutes. - to 2 Hz
(0- waves). After this the frequency rises again to 7 Hz for 5 minutes and for 1 min.
increases to 10 Hzand up to 99 Hz. The device was used as a supplementary treatment
for chronic tinnitus and was seen as a method of psychosomatic stabilization.

RESULTS

The combined treatment with the use of this technique was used to 20 patients,
when the conservative treatment has not produced the desired effect. In these
patients, compared with the group of patients (34) that was treated without the
use of this technique, was noticed the decrease of noises and some improvement
of audiometric parameters, as well as the psychosomatical stabilization. The
effectiveness of this method was positive in 56.2 % of patients. There was not
detected any negative impact of this method on the patient’s condition. Tinnitus
in patients, treated for the scheme, was greatly reduced or stopped. The device
and method was demonstrated at the First All-Ukrainian Congress «Medical and
Biological Informatics and Cybernetics» with international participation, in June
2010, Kyiv, in the international forum «Science and Technology», April 2011,
Bialowieza, Poland, on 4th international innovation technology in medicine forum,
December 2010, Bialystok, Poland.

Currently, the development of a new model of the device that provides the
ability to control photo stimulation efficiency and allows us to study the options
of phototherapy programs, changing its parameters, is ending. The device also
provides the methods of monitoring the effectiveness with the biofeedback-control
principle. It is hoped that the use of methods of photo triggering is also promising in
the post-traumatic stress syndrome treatment, in sports medicine and more.
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DISCUSSIONS

Preliminary studies indicate that the effect of sedation during stressful situations

that can occur in any area of medicine, including otorhinolaryngology, can be
achieved without the use of drugs such as way ofbrain waves photo triggering. The
method was particularly effective in treating oftinnitus. This allows us to continue
research in a wider range.

PERSPECTIVE

It is hoped that the application of the photo triggering technique is promising
as well as the treatment of post-traumatic stress syndrome, in sports medicine and
other areas of medicine.

CONCLUSIONS

1. The intermittent light stimulators, that have the frequency equal to the brain
biorhythms frequency, are capable to trigger mentioned biorhythms and cause a
corresponding emotional state.

2. By brain biorhythms triggering the relaxing state can be achieved without
using of drugs.

3. The proposed device has several advantages over existing devices.The
effectiveness of the procedure may be estimated by using the biofeedback - controls
provided in the presented model.

4. The application of the photo triggering technique may be used in the treatment
of post-traumatic stress syndrome, in sports medicine and other areas of medicine.
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