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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Abstract.

Recently, due to the emergence of a variety of modifications
of air, land, water vehicles and an increase in their speed
and maneuverability, the number of people with severe
manifestations of motion sickness has also increased. The
relevance of this problem is dictated by the fact that, despite
significant achievements in the field of preventive medicine,
a significant number of people prone to motion sickness have
been observed to date. Thus, among persons using land modes
of transport, the percentage of sick people reaches 15.0%, air
modes 20.0%, while using water modes of transport, the number
of sick people reaches 30.0%. The significance of this problem
is dictated by the fact that the psycho-physiological capabilities
of our body do not keep pace with the rapidly increasing speed-
maneuvering characteristics of vehicles.

Key words. Motion sickness syndrome, ladasten, preventive
medicine, high-speed maneuverable vehicles, statokinetic
stability.

Introduction.

At present, the problem is of particular importance for persons
directly driving high-speed vehicles. This is due to the fact that
a good functional state and a high level of performance largely
determine the accuracy and timeliness of the performed control
movements. While the price of a mistake is commensurate
with the loss of health or life of an auto-moto-bicycle racer,
hang glider, snowboarder, parachutist, surfer, yachtsman, etc.
The significance of this problem is dictated by the fact that the
psycho-physiological capabilities of our body do not keep pace
with the rapidly increasing speed-maneuvering characteristics
of vehicles. As a result, a person is sometimes affected by
an excessive complex of angular, linear, and centripetal
accelerations, causing vestibulo-somatic / vegetative / sensory
reactions, which in turn worsen not only well-being, but also
the results of professional activity. Thus, it was established
that pronounced accelerations negatively affect the bioelectric
activity of the brain and conditioned reflex activity, spatial
orientation, and accuracy of control movements. They increase
the number of gross errors and kurtosis of reactions, thereby
negatively affecting the safety of movement [1-15].

Aim. The purpose of this work was to study the effectiveness
of the combined use of special physical exercises and the drug
ladasten in increasing the vestibular stability of persons driving
high-speed and highly maneuverable vehicles.

Materials and methods.

The studies were carried out in the first half of the day, on the
basis of the Department of Otorhinolaryngology of the Military
Medical Academy named after. CM. Kirov (St. Petersburg).

© GMN

The subjects were men aged 19-20 years with a diagnosis of
"healthy", the tolerance time of continuous cumulation of
Coriolis accelerations (hereinafter referred to as CCA) of which
was less than 2 minutes. Before the start of the experiment,
all subjects were familiarized with the plan of the upcoming
research, the methods used and the research protocol. Voluntary
written consent to participate in the research was obtained. After
that, the persons of the experimental group performed special
physical exercises for a week, while taking the drug ladasten.
Persons in the control group did not exercise, they took coated
starch tablets. After the course application of physical exercises
and ladasten, all subjects were re-examined in the original
volume. Then the examination in the same volume was repeated
after one, two, or three weeks. In the course of the research,
the duration of the tolerance of NCFA performed on an electro-
rotating chair with program control was determined. The results
were evaluated according to the traditional method of S.S.
Markaryan [11]. At the same time, the degree of severity of
the sensory, vegetative, and somatic components of vestibular
reactions was assessed, expressed in the form of physiological
manifestations and subjective sensations: the severity of a
feeling of heat, heaviness in the head, dizziness, discomfort
in the stomach, hypersalivation, hyperhidrosis, defensive
movements, duration of postrotational nystagmus. To quantify
the degree of their severity, in a preliminary series of studies
involving 72 people, a scoring system was developed: 0 - no
sensations; 1 - weakly expressed; 2 - strong feelings. Special
physical exercises: subjects in a standing position with their
eyes open, under a metronome, during the first two minutes
performed head movements: head turns to the right - to the left,
head tilts forward - backward, then right - left. Each type of
movement was performed for 30 seconds, followed by a pause
of 5 seconds, followed by head tilts in the prescribed sequence.
For the first minute, the subjects performed head tilts while
standing in one place, and then while walking. Special physical
exercises were performed with a daily increase in training time
by 10.0 seconds. The drug ladasten, as well as starch tablets,
was taken in the first half of the day, per os, 100 mg each, during
the week. The static stabilometric test of complex functional
computer stabilography (hereinafter referred to as CST CFKS)
was performed using a stabilograph ST-02, immediately after
graduation from NKUK. The subjects performed two trials:
the first with open eyes and a gaze hold on an object 5.0
meters away. The second is with closed eyes. The duration
of each test is 20.0 seconds, the interval between them is 1.0
minutes. When performing tests, indicators of the average rate
of increase in the length and area of the statokinesiogram, the
amplitude of oscillation (hereinafter - AK) and the coefficient
of asymmetry (hereinafter - KA), the projection of the common
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center of gravity (hereinafter - POCG) in the sagittal and frontal
planes and directions, respectively, were recorded. Statistical
processing of the obtained data was performed using the
Anova software package. For each sample of indicators, the
numerical characteristics of the distribution were calculated.
The significance of differences between the compared samples
was assessed using Student's parametric t-test.

Results.

The results obtained in the course of the studies carried out
allow us to conclude that the weekly combined use of special
physical exercises and the pharmacological drug ladasten
significantly improves the tolerance of NCAA by the persons
of the experimental group. At the same time, a significant
decrease in the severity of the sensory, vegetative, and somatic
components of vegetative reactions was noted (Table 1). Thus,
in the individuals of the experimental group, there was an
increase in the tolerability of the NCAA by 53.1% compared
with the baseline. Indicators characterizing the feeling of heat
decreased by 60.0%, heaviness in the head by 60.0%, dizziness
by 50.0%, discomfort in the stomach by 60.0%. At the same
time, there was a decrease in the severity of hypersalivation by
46.7%, hyperhidrosis by 50.0% and the severity of protective

movements by 50.0%. The observed positive dynamics
of indicators as a whole indicates that the persons of the
experimental group began to better endure NCUC on an electro-
rotating chair.

The positive dynamics of the studied indicators in the
experimental group are consistent with the positive dynamics of
the indicators obtained during the test with open eyes in the SST
of the CPKS after the NCUK (Table 2).

In the process of research, the duration of the achieved positive
effect was also determined. To do this, after a course of special
physical exercises in combination with the drug ladasten, the
initial examination was repeated after one, two, or three weeks.
Analysis of the data obtained allows us to say that the greatest
value of the time of tolerance to the NCAA in the subjects of
the experimental group was noted immediately after a week of
special physical exercises in combination with the drug ladasten.
After that, the achieved values began to gradually decrease and
by the end of the third week they practically returned to their
original values: “Before” - (98.1£5.6), “After” - (150.2+7.4%),
In one week" - (145.84+7.8%), "In two weeks" - (129.3£8.1%), "In
three weeks" - (99.4+6.5) after course impact.

Table 1. Psychophysiological indicators of the subjects "Before" and "After" the course of physical exercises in combination with the pharmacological

drug ladasten (X£tm).

Investigated

indicators

Transfer time NKUK (sec.)
Feeling hot (points)

Feeling of heaviness in the head (points)
Dizziness (points)

Discomfort in the stomach (points)
Hypersalivation (points)
Hyperhidrosis (points)

Defense moves (points)

Duration of nystagmus (sec.)
Number of test subjects

*Note: significance of differences: * p<0,05 compared to baseline.

Experimental groups Control groups

Before After Before After
98,1£5,6 150,2+7,4* 95,0+5,5 94,2+5,8
0,5+0,03 0,2+0,05* 0,6+0,06 0,6+0,08
1,0+0,07 0,4+0,03* 1,0+0,07 1,0+0,06
0,8+0,06 0,4+0,07* 0,7+0,06 0,7+0,09
0,5+0,06 0,2+0,08* 0,6+0,06 0,6+0,08
1,5+0,06 0,8+0,07* 1,6+0,09 1,6+0,07
1,2+0,07 0,6+0,08* 1,3+0,5 1,3+0,6
0,60,08 0,3+0,06* 0,6+0,09 0,6+0,1
17,5+1,4 11,3£1,8* 18,1£1,8 18,7£1,6

64 64 28 28

Table 2. Indicators of SST CPKS of the subjects "Before" and "After" the course of physical exercises in combination with the pharmacological

drug ladasten (X£tm).

Investigated

indicators

Open eye test

Length increase rate (mm/s)
Area increase rate (mm?/s)

AK POCT, frontal plane (mm)
AC POCT, sagittal plane (mm)
KA, frontal direction (%)

CA, sagittal direction (%)
Eyes closed test

Length increase rate (mm/s)
Area increase rate (mm?/s)

AK POCT, frontal plane (mm)
AC POCT, sagittal plane (mm)
KA, frontal direction (%)

CA, sagittal direction (%)

*Note: significance of differences: * p<0,05 compared to baseline.
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Experimental groups Control groups

Before After Before After
38,9+1,7 35,4+1,6* 39,3+2,0 39,14+2,2
67,5+3,1 61,0+3,3* 63,4+3,2 62,8+3,4
7,3£0,5 6,2+0,6* 6,4+0,6 6,3+0,8
7,4+0,4 6,3+0,5* 6,6+0,8 6,60,9
7,2+0,6 6,1£0,5* 6,9+0,6 6,8+0,7
7,3+0,4 6,4+0,6* 7,2+0,8 7,3+0,7
44,3145 44.,8+4.6 43,744 43,5439
64,6142 62,5+4,5 66,1+4,2 66,2+4,5
8,0+0,8 7,9+0,9 7,9+0,8 7,8+0,9
7,3£0,5 7,2+0,8 7,5+0,9 7,4+0,8
7,2+0,8 7,3+0,7 7,3+0,7 7,3+0,8
7,3+0,8 7,2+0,7 7,5+0,7 7,5+0,9



Discussion.

The vestibular stability of a person largely depends on the
adequacy of his psychophysiological reserves, which, under
excessive influence of dynamic factors of movement, play
a significant role in matters of professional performance,
safety, and reliability of persons whose activities are related
to the management of high-speed vehicles. One of the
factors negatively affecting the level of vestibular stability
is hypoxia. It has been proven that ischemic changes lead to
functional insufficiency and deterioration of coherence in the
work of various structures of the central nervous system and
analyzers (visual, vestibular, auditory, etc.) that display space
[9,10,14,15]. In this regard, one of the effective directions in
the pathogenetic correction of an insufficient level of vestibular
stability, improving the functioning of the central nervous
system and analyzers, is physical exercise in the form of regular
and adequately selected loads [4,7,13,15]. The mechanism of
action of the drug ladasten is associated with increased release of
dopamine from presynaptic terminals, blockade of its reuptake
and increased biosynthesis due to the expression of the tyrosine
hydroxylase gene, as well as with its modulating effect on
the GABA-benzodiazepine-chlorionoform receptor complex,
which eliminates the decrease in benzodiazepine reception that
develops during stress [15]. The improvement of vestibular
stability under the influence of the combined action of physical
training and ladasten is based on the optimization of activity,
primarily of the central nervous system, in combination with
a change in the sensitivity thresholds of analyzers that display
space. Which ultimately contributes to the optimization of the
activity of the functional systems of the human body under
conditions of excessive exposure to alternating accelerations
[2,4,5,9,12,14].

Conclusion.

1. Weekly performance of special physical exercises in
combination with the drug ladasten significantly increases the
time of tolerance to the NCAA, while reducing the severity of
the sensory, vegetative, and somatic components of vestibular
reactions.

2. The greatest value of the NCUK tolerance time was
noted immediately after the course of physical exercises in
combination with ladasten.

3. A significant positive effect from the combined use of
physical exercises and the drug ladasten lasts up to two weeks.
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Meton NOBBILICHUSA npodeccunoHAILHOM
Pe3YJILTATHBHOCTH W HAXEKHOCTH JINI YHPABJISIOIIAX
CKOPOCTHBIMH TPAHCHOPTHLIMH cpeacTBaMu
nepeIBHKEeHHST.

JLI. ByiinoB', JI.A. Copokuna', C.H. Ipoumn', H.A.
®énopor’, ML.R. Marpanze?, A.b. lllaurun', C.B. Asiekcees',
T.B. Kot', II.A. TopkyHoB*

'Poccutickuti 20CY0apCmeeH bl nedazoeuyeckull
yrusepcumem um. A.U. I'epyena, Cankm-Ilemepoype, Poccus.

2Canxm-Ilemep6ypecxuil 20Cy0apcmeennvill neOUAmpUHecKull
yHugepcumem, Poccus.

SCanxm-Ilemepbypeckuii 20cydapcmeennvlil eOUampu4ecKkuil
MEOUYUHCKUL YHUBEPCUMEN.

Pe3ome. B nocJeAHeC BpEM B CBA3U C IMOABJICHUEM CaMbIX
Pa3HbIX MO,HI/I(i)I/IKaHI/II\;I BO3QYyHUIHbIX, HA3€MHbIX, BOJHBIX
Cp€ACTB MNCPCABUKCHUA W YBCIMYCHHUCM HX CKOPOCTHO-
MAaHCBPCHHBIX XapaKTCPUCTUK BO3POCIO U KOJIUYCCTBO JIUIL
C BBIPAKCHHBIMU TPOABJICHUAMU CUHApOMa YKaiuBaHUA.
AKTyaJ'ILHOCTL Z[aHHOﬁ HpO6J'I€MLI OpOAMKTOBAHA  TEM



(akTOM 4TO, HECMOTPSl Ha 3HAYMMBIE JOCTHXKEHHS B 00J1acTH
MPOQUIAKTHYECKOH MEIUIMHBI, J0 HACTOSIIET0 BPEMEHU
OTMEUaeTCd 3HAYUTENbHOE KOJIMYECTBO JHI[ TNOABEPKEHHBIX
yKauuBaHuio. Tak, cpeau 1ML, HCHOIb3YIOUIMX Ha3eMHBIE
BHUJBI TPAHCIIOPTA, MPOLEHT yKaduBaeMbIX fgocturaet 15,0%,
Bo3aymHele Buael 20,0% mpH  MCHOIB30BAaHUM BOIHBIX
BHUJIOB TPAHCIOpPTa 4UCIO ykauuBaeMbIx gocturaer 30,0%.
3HaYMMOCTb ATOH TMPOOIEMBI IPOANKTOBaHA TeM (PaKTOM, 4TO
MICUXO(H3NOJIOTHYECKNE BO3MOXHOCTH HAIIETO OpraHu3Ma
HE YCIEBAIOT 3a CTPEMMTENIBHO BO3PACTAIOIIMMU CKOPOCTHO-
MCHEBPEHHBIMH XapaKTEPHCTHKaMH TPAHCIIOPTHBIX CPEICTB
MEPEABIKCHHUS.

KioueBnle cioBa. CHHApPOM yKauuMBaHHS, JIaJacTeH,
OpO(UIAKTHYECKas ~ MEIUIMHA, CKOPOCTHO-MCHEBPCHHEIC
TPAHCIOPTHBIC CPEACTBA MEPEIBIKCHUS, CTATOKUHETUYECKAs
YCTOWYUBOCTD
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