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Abstract. Stress-induced immune disregulation is a risk factor of
autoimmune and inflammatory diseases, but to date, the mechanisms for
this effect are not fully known.
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It is investigated the mRNA expression 1levels of NR3C1, Adrp2,
pro-inflammatory cytokines IL-1B, IL-17a and Nlrp3 - inflammasome in
gut-associated lymphoid tissue (GALT) under CSS in Wistar rats. There
were revealed the peculiarities of the distribution RORyt*-, Foxp3*-,
LMP2*-, XBP1' lymphocytes in GALT rats in conditions of CSS.

Experiments were carried out on female Wistar rats aged 5-6
months. To determine the level of mRNA expression target genes was
performed RT-PCR in real-time by thermocycler CFX96™ Real-Time PCR
Detection Systems («Bio-RadLaboratories, Inc», USA). The relative level
of gene expression were studied with rat reference genes GAPDH by the
method aCt. Statistical analysis were conducted wusing available
software «Bio-Rad CFX Manager 3.1» (Bio-Rad, USA). The immunopositive
lymphocytes were determined wusing an indirect immunofluorescence
technique with using a monoclonal rat antibody.

CSS development leads to decrease the mRNA expression levels of
Nr3cl and Adrp2-receptors in GALT cells and 1is accompanied by
unidirectional dynamic to increase the transcriptional activity of the
genes of pro-inflammatory cytokines IL-1B, IL-17a and Nlrp3-
inflammasome. These changes are accompanied by a decrease in the ratio
of Foxp3'/Roryt® cells, and the predominance of Thil7-differentiation on
the background of suppressive failure. In addition, CSS development was
accompanied by a unidirectional tendency to increase the total number
of LMP2" lymphocytes and reduction of population density XBP1' cells in
lymphoid structures of rat ileum.

Events occurring at the GALT under CSS contradict the classical
paradigm of stress. These processes are not provoking immunosuppressive
effects, but demonstrate activation of the immune system and the
inflammatory process.
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Moka3aHo, YTO nNpuM OTCYTCTBMM HaBLIKOB BbIMOJIHEHUA OpOCKOB Ha
TOYHOCTb, B obecnevyeHun Koppervpywwumx BO3AENCTBUA T[NaBHYW poab uUrpaeT
3puUTeNbHbIN  aHanM3aTop, 3puTesNbHAA [enpuBaunA HapywaeT KOOpAMHAUMUK BO
BCEX  MbllleYHbIX  rpynnax W cHuxaeT 3¢pPekTMBHOCTb bpockoB. [ocne
PopMMpPOBaHMA TaKOro HaBblka pOJib 3pUTENbHOrO aHanAuM3aTopa CHWXAeTCA, Ha
nepBbii NAAH BbIXOAMT 0b6paTHaA addepeHTaAUMA OT BeCTUBYNIAPHOrO M MbllLEYHO-
CyCTaBHOro aHanusaTtopoB. [lpy >TOM p[e3opraHuM3auumAa MblleYHOW aKTUBHOCTHM
BblpaXeHa B 3HAYUTE/NIbHO MeHblleW CTerNeHW U HOCUT JIOKAJNIbHbIX XapakTep.

Knw4yeBble cnoBa: obpamHas  appepeHmayus, b6ackeméon, bpocok,
3/1ekmpomuocpadus .

BBefneHue: BaxHbIM 3/1eMeHTOM YCMNewWwHOro BbINOJIHEHUA ABUraTesibHbIX aKTOB
ABNAETCA TeKylWana KOppekuuMa [OBWXEHWA Ha OCHoBe obpaTHon addepeHTauum.
[1,2]. Mpu BbICOKUX CKOPOCTAX ABUXEHUA BO3MOXHOCTU KOpPpeKLUU OrpaHUYEeHHbI
[3,4]. B npouecce TpeHUPOBKU NpoOUCXOAUT npucrnocobneHne K YCJ0BUAM
HeAOCTAaTKAa CEeHCOpPHOW MHGOpMaLUK.

Uenb: uccnegoBaTb 0COHBEHHOCTM KOOPAMHAUWWU ABWXEHUA MNPU BbINOJHEHUU
H6pPOCKOB Ha TOYHOCTb B YCJIOBUAX YAaCTUYHON CEHCOPHOM AenpuBaLuu.

06bekT U MeTOoAbl UccnepoBaHUA: bBbio  obcnegoBaHO 40 UCMBITYEMbIX
MyXCKOro nona, cpegHuin Bo3pacT 21,06 + 1,97 net. Y 20 uCObITyembIX
OCHOBHOW rpynnbl 6bl1 chopmMpoBaH HaBblKk OpPOCKOB MAYa Ha TOYHOCTb, Yy 20
MUCNbITYEeMbIX KOHTPONIbHOW rpymnnbl OH OTCYTCTBOBan. Bce wucnbiTyembie BbIMNOJHANN
6poCKM MAYa B KOP3MHY C MeCTa U B rMpbkKe. YC/0BMA YAaCTUYHON CEHCOpHOW
AenpvBauMM MoAeNupoBaNuUCb: BecTubynsapHoh - C mMecTa, CTOA Ha MOABMXHOM
nnatdopme; B Mpbkke, 4Yepe3s 60 MUHYT nocjae npuema npenapata «JpaMuHa»;
3pUTeNbHON - C MecTa W B [MpbkKe B 0O4YKax C 6onbwWMMK AUONTPUAMM;
MbllleYHO-CYCTAaBHOrO aHajJm3aTopa - C MeCTa M B MNpbKKe C yTAXenuTesnem Ha
npegnnedybe. YyuTbiBanacb [AoAA ycnewHblx 6pockoB B Kaxaoh cepun (B
npoueHTax) . Mpwu BbIMOJIHEHUHN ycnewHom NomnbITKK perucTpupoBanach
buosnekTpuyeckas aKTUBHOCTb 6Ouuenca npaBon pPYyKU U  UKPOHOXHOWN  MbllLibl
npaBoW Horu. Peructpauma 3MI ocywecTBnAnacb Ha 6ecnpoBogHOM Muorpade
BTS FreeEMG 300.

AHanuW3 paHHbIX MpPoOBOAMACA Npu nomowu nporpammbl Statistica 6.0 for
Windows d¢upmbl Statsoft. [na onpepeneHna xapakTepa pacnpeneneHus
NoJIyYeHHbIX [aHHbIX Mcnonb3oBanu Kputepuin Konmoroposa-CmupHoBa. [wunotesy
O MNPUHAANEXHOCTU CpaBHMBAEMbIX HE3aBUCUMbIX BbIGOPOK K OOAHOM M TOW Xe
reHepasbHON COBOKYMHOCTM WAM K COBOKYMHOCTAM C OAMHAKOBbLIMM MapameTpamu
npoBepAsin C Momouwbl paHrosoro U-kputepna MaHHa-YWUTHU.

PesynbTaThl U ob6cyxaeHue: MWcnbiTyemble OCHOBHOW rpynnbl B  OBbI4HbIX
YCNOBUAX BbIMOJIHANM OpPOCKM HAMHOTO YyChewHee, 4YeM KOHTponbHon (59+3,7%
nonagaHuihi wu 20+2,5% COOTBETCTBEHHO, p<0@,05). YacTuyHas 3puTenbHas
AenpvBauuAa MNpuBoAuNa K CHUXEHUHW pe3ysbTaTUBHOCTU B KOHTPOJIbLHOW rpynne
BOoBoe cunbHee (5%+2,5%), 4eM B OCHOBHoW (49+3,1%, p<9,05). B TOo Xe Bpems
YyacTuU4YHaA JenpuBauuMA Mbllle4YHO-CYCTaBHOMO aHanauM3aTopa oKa3biBana ropasjgo
6onbwnini  3pdeKT Ha UCMbITYEeMbX OCHOBHOW rpynnel (34+3,1%, p<©,05). B
KOHTPONIbHOW rpynne npu BbINOJIHEHUM OPOCKOB C MecTa pe3ynbTaTUBHOCTb
BoobWe He u3MeHANacb. [lojaBneHMe aKTUBHOCTM BecTUOYyNApHOro aHanusaTtopa
CHUXano pe3yNbTaTUBHOCTb OpOCKOB B MpbKKe TaK Xe TONbKO Y WCMbITYeMbIX
OCHOBHOM rpynnbl  (36%6,5%, p<0,05). ToT Xe camoe Habnwganocb npu
BbINOJIHEHUN GPOCKOB CTOA Ha MNOABMWXHOW nnaTdopme.
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Mpun aHanuse 6MOINEKTPUHECKON aAKTUBHOCTU Mbiwl, 6bl10 OBHApyXeHo, 4TO
B KOHTpPOJIbHOW rpynne B Haubonblien CcTeneHn A[e30praHu3auua  MbllleYHOr o
COKpalWweHna oTMeYaeTCs MNpu YAaCTUYHOW 3puTenbHOW AenpuBauun (CHUXEHUe
amMnNAnMTyabl ¢ 4801452 mMB oo 320+28 mMB, p<0,05). Mcnonb3oBaHue yTaxenutenei
MCKaxano aKTUBHOCTb TONAbKO 6buuenca nneya, a 6GpPOCOK Ha MOABUXHOM
nnatdopme - HAOBOPOT, TONbKO MWKPOHOXHOM Mbiybl. B OCHOBHON rpynne
XapakTep aKTUBHOCTU WKPOHOXHbIX MbllLl, MPaKTUYECKN He U3MEeHANICA Npu BcCex
BMAAX JenpuBaumm, nuwb B Cay4ae C MNOABUXHOW NAATPOpPMOA aKTUBHOCTb WUX
CHuxanacb (CHUXeHue amnanTyapl C 670446 MB po 450+22 mB, p<9,05).
JlesopraHMsauma akKTUMBHOCTM buuenca njedya oOTMevanacb Ha ¢oHe npuema
ApaMuHbl (B6pOCOK B MNpbKKe; CHUXEeHMe amnauTyabl ¢ 490+32 mMB fo 380125 MB,
p<09,05) u Ha noaBwWxHoW nnatdpopme (OPOCOK C MecTa; CHUXEHWe aMnAUTyAbl C
475+31 mB po 390+18 mB, p<9,05).

3ak/yeHue: Mony4yeHHble pe3ynbTaThl CBMAeTeNbCTBYNT, 4yTO B
KOHTPONbHOW rpynne B obecne4yeHun Kopperupywwumnx BO3AEUCTBUIA TFNaABHYKW pOb
urpaet 3pUTeNbHbIN aHanusaTop, 3puTenbHaA AenpuBauuAa HapywaeT
KOOpAMHAUMI BO BCEX MbleYHbIX Fpynnax u cHuxaeT 3¢PeKTUBHOCTb HpockoB. B
OCHOBHOW Trpynrne poJib 3pUTeNIbHOr0 aHa/in3aTopa CHUXaeTCA, Ha Mepsbid MJaH
BbIXOAMT o0bpaTHaa addepeHTauMsa OT BeCTUOYNAPHOrO U MblLUEYHO-CYCTABHOMO
aHanunsaTopoB. [lpyu >3TOM pge3opraHu3auuMAa Mbllle4HOW aKTUBHOCTU BblpaXeHa B
3HAa4YNTENIbHO MeHbllel CTeneHn U HOCUT NOKaANbHbIX XapakTep.
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It is shown that the key role in provision of corrective actions
in the absence of skills to perform throws for accuracy is played by a
visual analyzer, and a visual deprivation impairs coordination in all
muscle groups and leads to decline in efficiency of shots. After the
formation of such a skill the importance of the visual analyzer
declines, and a reverse afferentation from vestibular and muscle and
joint analyzers comes to the forefront. There at a disorganization of
muscle activities is less expressed and of local nature.
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Key words: reverse afferentation, basketball, shot,
electromyography.

Introduction: An essential element of successful performance of
motor actions is current correction of movements basing on the reverse
afferentation. [1,2]. Capability of corrections are limited due to
high motion speeds [3,4]. In the course of training is adaptation to
the lack of sensor information.

Objective: The objective 1is to study special features of the
movement coordination during execution of accurate throws under a
partial sensory deprivation.

Research Subject and Methods: Research involved 40 men of the
average age of 21.06 * 1.97 years old. In 20 subjects of the main group
was formed skill throws the ball to the accuracy, in 20 subjects in the
control group was absent. All persons under test were to perform shots
while standing at place and jumping. Conditions of the partial sensory
deprivation were simulated by the following ways: vestibular - from the
place, standing on a movable platform; while jumping, in 60 minutes
after taking Dramina medicine; visual - from the place and while
jumping in glasses with diopters; muscle and joint analyzer - from the
place and while Jjumping with an additional weight fastened on a
forearm. It was considered the rate of successful shots in each set
(expressed as percentage). In case of a successful effort it were
registered bioelectrical activities of a biceps of a right arm and a
calf muscle of a right leg. EMG was registered by means of a wireless
myograph BTS FreeEMG 300.

Data were analyzed using the program Statistica 6.0 for Windows
firms Statsoft. To determine the nature of the distribution of the data
using the Kolmogorov-Smirnov test. The hypothesis of belonging compared
independent samples to one and the same population or populations with
the same parameters checked by rank U-Mann-Whitney test.

Findings and Discussion: The subjects of the main group were more
successfully in execution of shot s under the normal conditions than
subjects in the control group (59+3,7% of hits and 20+2,5%
respectively, p<0,05). The partial visual deprivation led to reduction
in efficiency in the control twice as much (5+2,5%) than in the main
group(49+3,1%, p<0,05). At the same time, the partial deprivation of
the muscle and joint analyzer had more expressed effect on the main
group (34+3,1%, p<0,05). In the control group the efficiency didn't
changed at all at shooting from the place. Activity suppression of the
vestibular analyzer reduced the efficiency of jumper shots also in the
main group only (36+6,5%, p<©@,05). The same was observed by shooting
while standing on the movable platform.

The analysis of bioelectrical activity of muscles shown that in
the control group the disorganization of muscular contractions was
evident to the utmost under the partial visual deprivation (decrease in
the amplitude from 480+52 mv to 320+28 mv, p<0,05). Application of the
additional weights impaired activity of the upper arm biceps, and in
contrast thereto, the shooting while standing on the movable platform
impaired activity of the calf muscle. In the main group pattern of calf
muscles activity did not substantially changed under deprivations of
any kind, and just in case of application of the movable platform their
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activity was reduced (decrease in the amplitude from 670+46 mv to
450+22 mv, p<0,05). Disorganization of activity of upper arm biceps was
registered during Dramina administration (jumper shot; cHuxeHue
aMnauTyabl ¢ 490432 mB po 380+25 mB, p<0@,05) and at shooting from the
movable platform (shot from the place; decrease in the amplitude from
475431 mv to 390+18 mv, p<0,05).

Conclusion: It is shown that the key role in provision of
corrective actions in control group is played by a visual analyzer, and
a visual deprivation impairs coordination in all muscle groups and
leads to decline in efficiency of shots. In main group the importance
of the visual analyzer declines, and a reverse afferentation from
vestibular and muscle and joint analyzers comes to the forefront. There
at a disorganization of muscle activities 1is 1less expressed and of
local nature.
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B HapyweHuAx yrneBogHOro obmMeHa 3HAYMTEeNIbHYKW pOSib UrpawT npouecch
ancbanaHca  ¢opmupoBaHuA CBOGOAHbLIX  paguKanoBs M PYHKLMOHMPOBAHMUA
AQHTUOKCUAAHTHOMW CuUCTeMbl 3awmnTbl [2-3]. OKMCAUTENbHbIN CTpecc NpuHUMaeT
y4yactue B $OpPMUPOBAHUN COCYAMUCTbIX OCJIOKHEHUW, KOTOpble ABAAKTCA OCHOBHOM
NPUYNUHOW MUKPOAHIMOMATUMA YXe Ha PpaHHUX CTaAuAxX HapylweHuA YyraeBOAHOro
obmeHa. MenTuAHblE reponpoTeKTopbl obnagawT WMPOKUM CMneKTpom
Papmakonorm4eckom akTUBHOCTU, B TOM HUCAe, CMNOCOBHbI OKa3biBaTb BAUAHMUE
Ha WMHTEHCUBHOCTb CBOGOAHOpaguKanbHbix npoueccoB (CPM), cHuxaa nposBneHuUs
aHrnonatuin [1]. Uenbw p[aHHOro wuccnefoBaHUA ABUAOCb WU3yYeHUe BANAHUA
KOpTEKCMHA MW TMWHeanoHa Ha noka3aTenu CcBob6OAHOpaAMKANbHbIX MNpoOLEeCcCoB B
KpoBuU 6O/IbHBIX CaxapHbiM AMabeToM pa3HOW CTeneHn TAXeCTU Npu BO3LENCTBUM
Ha UeNnbHYKW KpOBb runepbapuyeckon okcureHaumm in vitro.
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