KNIHIYHA TA EKCNEPUMEHTAJIbHA MEOWULIUMHA

»enyaka (PX) ny 31 yenoseka 6e3 PX B nonynsumm MNontaBckon obnactu. 1na onpegeneHma nonmmopedHoro Bapm-
aHTa T869C reHa TGF-B1 reHomHyto HK Bblaensanun ns nepudepryeckors BEHO3HOM KPoBU. MoAMMOPHbIA y4acToK
T869C reHa TGF-f1 amnanduumpoBann c NOMOLLbIO NOAMMEPA3HON LenHoW peakuun (MLP) ¢ ncnonbsoBaHnem
cneumdUUecKnx oNIMroHYKAEOTUAHBIX NPaiMmepoB. YCTaHOB/IEHHbIE YAaCcTOTbl FTEHOTMMOB Y UL, 6e3 paka Kenyaka,
coctasnanm TT — 0,323, CT — 0,548, CC— 0,129, v annenenn T— 0,597, C — 0,403. Y nauuneHToB c Hannunem PX ya-
CTOTa reHOTMNOB W annenel reHa reHa TGF-B1 3HaUUTENbHO HE OTIMYANNUCh OT /L, 6e3 Pa3BUTUA paKa Kenyaka: TT
-0,304,CT-0,507,CC—-0,188%; T—0,558%, C—0,442. PaccyMTaHHOE 3HaYeHMe OTHOLLIEHMSA LIAHCOB ANA NaLUneH-
ToB C reHoTMnom CC v naumeHToB ¢ reHoTMnamu CT u TT Ans NauMeHTOB C KMLLEYHbIM TUMOM ONYyXO/1eil COCTaBUIO
0,103, a ansa naumeHToB ¢ andody3HbIM TMNOMm onyxonert 0,529 npu OW = 5,16; 95% AW 1,39-19,09; x2 = 5,235, p =
0,023. na npu3HaKa no cTafuu passuUTUA ONyXoaei, BO3PACTy U MOy NALMEHTOB OTHOLIEHMWE LWAHCOB C reHOTMNa-
MK noammopounsma T869C reHa TGF-B1 He Mmenn BO3SMOXKHOTO 3HAYEHMUS.

Mo aHanu3y NonyYeHHbIX Pe3yNbTaTOB HE YCTAHOBIEHO AOCTOBEPHbIX PA3IMUMUA MEXK Y YaCcTOTamMu reHOTUMNOB
nonnmopomsma T869C reHa TGF-B1 mexay naumeHTamm ¢ P 1 amuamum rpynnbl cpaBHeHUs. Takke ycTaHoBe-
HO, YTO Y BONIbHBIX PAKOM }KeNyAKa, KOTopble ABAAOTCA HOCUTENSAMW FOMO3UTOTHOrO BapuaHTa CC noanmopdusma
T869C reHa TGF-B1 passuBaetca anddysHbIn TUN onyxonn ¢ bosee HebaaronpPUATHbIM TedeHnem 6os1e3HuN.

KntoueBble cnoBa: paK Xenygka, TpaHchopmupyowmin daktop pocta, noammopodmsm T869C reHa TGF-B1.

INFLUENCE OF T869C (rs1982073) SINGLE-NUCLEOTIDE POLYMORPHISM OF TGF-B1 GENE ON THE DEVELOP-
MENT OF DIFFUSE TUMOR TYPE IN PATIENTS WITH GASTRIC CANCER

Chornobai A. V., Chornobai M. A., Shlykova O. A., Izmailova O. V.

Abstract. Transforming growth factor B (TGF-B) is a bifunctional cytokine that inhibits (stimulates) the onco-
genic progression of precancerous cells. Expression of TGF-B1 is associated with the progression and invasiveness
of malignancies, including human gastrointestinal adenocarcinoma. The 869C allele of the TGF-B1 gene significantly
increases the risk of gastric cardiac adenocarcinoma. The polymorphic variant T869C of the TGF-f1 gene was stud-
ied in 69 patients with gastric cancer and in 31 non-gastric cancer patients in the population of Poltava region. To
determine polymorphic variant T869C gene TGF-B1 genomic DNA was isolated from peripheral venous blood. The
T869C polymorphic region of the TGF-B1 gene was amplified by polymerase chain reaction (PCR) using specific oligo-
nucleotide primers. Genotype frequencies were established in individuals without gastric cancer, which comprised
TT —-0.323, CT — 0.548, CC — 0.129, and alleles T — 0.597, C — 0.403. In patients with gastric cancer, the frequency
of genotypes and alleles of the TGF-B1 gene was not significantly different from individuals without development
of gastric cancer: TT —0.304, CT — 0.507, SS — 0.188%; T — 0,558%, C — 0,442. The calculated odds ratio for patients
with CC genotype and patients with CT and TT genotype for patients with intestinal tumor type was 0.103, and for
patients with diffuse tumor type 0.529 at HV = 5.16; 95% ClI 1.39-19.09; x2 = 5.235, p = 0.023. On the basis of the
stage of tumor development and the age and sex of patients, the odds ratio with the T869C polymorphism geno-
types of the TGF-B1 gene was not significant. According to the analysis of the obtained results, no significant dif-
ferences were found between the frequencies of the T869C polymorphism genotypes of the TGF-B1 gene between
patients with PC and the comparison group. It was also found that patients with gastric cancer who are carriers of
the homozygous variant of the SS T869C polymorphism of the TGF-B1 gene develop a diffuse type of tumor with a
more unfavorable course of the disease.

Key words: gastric cancer, transforming growth factor, T869C polymorphism of TGF-B1 gene.
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38’A30K ny6niKauii 3 nN"aHOBMMM HayKOBO-A0CNIA-
HUMM poboTamu. Po60Ta BUKOHaHA B paMKax HayKoBOi
TEMATUKN Kadeapu GyHAAMEHTANbHUX MEANYHUX OMUC-
uMnAiH meguyHoro dakynsteTy N 2: « PyHKLUiOHaNbHUI
CTaH BereTaTMBHUX CUCTEM B 3aJIEXKHOCTI BiZ cniBBigHO-
LUEeHHS MPOBOi Ta M’A30BOT TKAHWHW B HOPMI | Mpu Na-
Tonorii» (N2 gep*kaBHoi peecTpauii: 0118U000713).

BcTyn. 3 MeTO 3MiLHEHHS 340p0B’s nonyaauii Hal-
6inbll NepCcnekTUBHMM Ta aKTya/lbHUM B YyMOBAXx Cy4vac-
HOCTi € Hanpam, Lo 6a3yeTbcA Ha OLiHL,i PiBHA 340p0B’A
3 noswuji Teopii aganTauii [1,2,3]. HaykoBo aoseaeHo,
Wo ¢isionoriyHMM i NCUXONOriIYHUI CTpeC NopyLIYE Be-
reTaTMBHY piBHOBary, a TPMBAAWI BereTaTUBHUIN AMUC-

6a1aHC aCOLLILOETHCSA 3 LUIMPOKMM CMEKTPOM COMATUYHMUX
i NMCUXiYHMX 3axBOplOBaHb. B uMcneHHUxX disionoriyHmnx
LOCNIAMEHHAX OoBefeHa MOX/MBICTb BUMKOPUCTaHHA
3MiH KoMmnneKkcy PyHKLiOHaNbHMX NOKA3HUKIB cepLeBo-
CYAMHHOI CUCTEMMU AIK iHAMKATOPA peaKuil aganTauii ui-
NiCHOrO OpraHi3amy Ta NPOrHOCTUYHOIO MapKepa BUHUK-
HeHHs 3axBoptoBaHb [4,5,6]. BapiabenbHicTb cepuesoro
putmy (BCP) € BMCOKOIHPOPMATUBHUM HEIHBA3MBHUM
METOAOM AOCANIAMKEHHA He Ti/IbKM (PYHKLIOHANbHOTO
CTaHy CepLeBO-CYAUHHOI CUCTEMM, ane i iHTerpaTMBHOI
PerynaTopHoi AiAaNbHOCTI aBTOHOMHOI HEpPBOBOI CMC-
Temun (AHC). Ha aymky 6aratbox aBTOpiB Benvka BCP
ACOLLILOETHCA i3 3POCTAHHAM aZanTaLiiHOro noTeHuiany
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NIOAMHN Ta Ma€ NO3UTUBHUI BNAMB Ha nepebir pisHo-
MaHITHWX 3aXBOPIOBaHb Ta NATO/IONYHMX CTAHIB, HANpPwU-
KNnag, cTpec, Aenpecia, aBTOHOMHiI AncdyHKLii, 6poHXi-
anbHa acTma, Ta iH. [6,7,8,9].

[oBeneHnit NO3UTUBHUI BNAIUB Ma€ giadparmanb-
He AINXaHHSA B peXKMmi 6io1orivHOro 3B0OPOTHOTO 3B’ A3KY
3a 4OMNOMOrOI0 NOPTATUBHUX KOMN'FOTEPHUX NPUCTPOIB
[10,11,12]. OpgHak icHYe mMano AaHWX WOAO BUKOPUC-
TAHHA AWMXaNbHOI TIMHACTUKM 1iOra 3 METOH BMJIMBY
Ha BCP. Mora Bkatoyae B cebe pisHOMaHITHi NMPaKTUKK
pO3yMOBOrO TiNa, Taki AK MeToau meamTal,i/penakca-
uii (axbAHa), AnXanbHi NPaKTUKK (NpaHaama) i ¢isnyHi
nosu (acaHu), AKi MatoTb Ha METi iHTerpyBaTu PO3yMm i
Tino Ta cnpmatn ¢isMYHOMY, PO3YMOBOMY, iHTENEKTY-
aNbHOMY i AyXOBHOMY po3BUTKY [13]. Y ogHOMY 3 Aochi-
[JKeHb aBTOpa A0BEAEHO NO3UTUBHUI BMNIUB AMXANbHOT
riIMHaCTUKM «npaHasma» Ha QYHKLIOHaNbHUIA CTaH aB-
TOHOMHOiI HEpPBOBOI CUCTEMMU, OAHAK HEAOCAIAXKEHUM
3a/IMWAETLCA TPMBANICTb MicnaedeKTy LUMX TpeHyBaHb
[14].

MeTta pocnigkeHHA. OUiHUTM  PYHKLIOHAbHWIA
CTaH aBTOHOMHOI HEepBOBOI CUCTEMM MONOAMX OCI6
yepes micaub nicna 30-TMaoboBoOro Kypcy AuxasibHOI
riMHaCTMKM Mora.

06’ekT i meTogn pocnigyeHHA. [lo AoChigMXKeHHs
6yno 3anyyeHo 50 NpaKTUYHO 340POBUX HOHAKIB-iHO-
3emuiB Bikom Big 18 10 23 pokiB. YCi y4acHMKM eKcne-
PUMEHTY He Npef’ABNAAM CKApPr Ha CTaH 340poB’A, He
Mann BigXufieHb Big, HOPMU 3@ OAHUMMMU NiKaPCbKOro
obcTexeHHA i npodeciiHO He 3aliManuncb COPTOM Ta
moroto. MpoTsirom 30 Ai6 gocniaXKyBaHi WoaHA 3aima-
TUCb AWXaNbHMMM BMpaBamum «npaHasma» no 15 x8 (3
nepiogm no 5 xe, NPOTAroM AKMX AOCNIAKYBAHUI BUKO-
HyBaB 5-6 AMXaNbHUX LUMKAIB MeToAOM adiadpparmoBoro
OUXaHHA LWOXBUAWHK, PO3AiNneHi 3-ma CNOHTAaHHUMMU
ANXanbHUMUM UuKnamu). na oLiHKK BNAUBY rNMBOKOro
AiadparmoBoro AuxaHHA Ha NokasHuK BCP, peectpysa-
nn ll-e BigBeaeHHs EKI B ycix obcTexkeHux ocib 3a go-
NOMOFOK0 KOMMN'IOTEPHOTO AiarHOCTUYHOTO KOMMEKCY
«Kapgaio/lab» («XAl-Megika», YKkpaiHa) B MNONOXKEHHI
nexauun nicna 10 XxBUAMHHOI aganTalii 4O YMOB pee-
cTpauii, AK GOHOBI MOKA3HMKM BUKOPWUCTOBYBANN AaHi
OCTaHHIX 5 XBUAKH peecTpaLii. BU3HaueHHs NOKa3HMKiB
BCP npoBoaunn y neplimii aeHb Kypcy AMxanbHoi rim-
HacTUKM, Ha 30-i geHb Ta 60-11 AeHb, To6TO Yyepes 30
OHiB Nicna 3aBepLUEHHA Kypcy.

OuiHka BCP nposogunaca 3a CTaHOAPTHMMKU NpPO-
TOKOMIAMM 3 OBYMCNIEHHAM YaCoBMX Ta CMEKTPasibHUX
napameTpis BignosigHO A0 MixHapoaHux cTaHAap-
TiB BMMIpy, @isionoriyHoi iHTepnpeTauii Ta KAiHiYHO-
ro BMKOPMUCTAHHA, WO po3pobsieHi poboyoto rpynoto
€BponericbKoro ToBapucTBa Kapaionorii Ta MNiBHiYHOa-
MEPMKAHCbKOro TOBApPMCTBA KapAioCTUMYNALi Ta enek-
Tpodoisionorii. 30Kpema BMKOPWUCTOBYBA/IM CeEpPenHbO-
KBaZpaTuyHe BiAXMNEHHA TPMBANOCTI KapaioiHTepBanis
(SD, mc), wo xapaKktepusye 3aranbHy BCP, KBagpaTHWUiA
KOPiHb i3 cepegHbOro 3HAYeHHA KBaApPaTiB Pi3HWULDb
Be/IMYMH NOCNIA0BHUX Nap KapaioiHTepsanis (RMSSD,
MC), WO Bigobparkae BNAMB MapacMmnaTUYHOro Biaai-
Ny AHC Ta noKasHWK aKTMBHOCTI nepudepnyHnX NaHoK
AHC — yncno nap nocnigoBHux iHTepsanis R-R, wo Bia-
pi3HAOTLCA TPUBANICTIO Ginbl HixX Ha 50 mc (pNN50).
TaKoXX BM3Ha4anu TaKi cnekTpanbHi napameTtpu BCP, ak
TP (mc?) — 3arasibHa NOTY}KHICTb CMEKTPY YacToT cepLie-
BOrO pUTMY, WO Bifo6paXKae cymapHU BNAMB Ha cep-

LEeBUIN PUTM BCiX perynatopHux cuctem; HF (mc?) — Bu-
COKOYACTOTHMIN KOMMOHEHT CNEKTPY CEPLEBOrO PUTMY B
AianasoHi 0,15-0,4 Iy, wo Bigobpaxkae nepeBaKHO Ba-
rYCHWUI BNAWB Ha PUTM CcepLs, NOB’A3AHWUM i3 ANXAHHAM;
LF (MC?) — HMU3bKOYACTOTHUIA KOMMOHEHT CNEKTPY cepLe-
BOro puTmy B gianasoHi 0,04-0,15 Iy, wo Bigobpakae
nepeBaXkHO BNAMB cMmnaTu4Horo Bigainy BHC Ha cep-
LEeBUI PUTM, B TOMY YMCAi — aKTUBHICTb CYAMHHO-PYXO-
BOro ueHTpy Ta VLF(mMc?) — HagHW3bKOYACTOTHUI KOMMO-
HEHT CNEeKTPY cepueBoro putmy B gianasoHi 0,003-0,04
My, Wo BiLO6parkae CyMmapHy aKTUBHICTb HaZCErMeHTap-
Hux Bigainis BHC i HelMporymopasbHi BNAWBK Ha PUTM
cepud. OKpim LbOro, po3paxoByBaBCA MOKA3HUK CMMNaA-
To-BaranbHoro 6anaHcy (LF/HF) Ta BiacoTkoBuit BKiag,
KOKHOTO i3 YaCTOTHMX KOMMOHeHTiB cnekTpy y TP (HF%/
LF% Ta VLF%) [15].

Jocnig)eHHA NpoBefeHO 3a 3roAok AO0CAIAXKYBa-
HUX 0Cib Ta cxBaneHo BioeTUYHOI KOMICiED MeaMYHOTo
darynbTeTy Ne 2 1IBH3 «YKropoacbKoro HaLioHanbHOro
yHiBepcuTeTy». Moro meToguka Bianosigae BMmoram
lenbciHCbKOI geKknapauii BcecBiTHbOI megnyHOi acouia-
LT LWOA0 eTUYHUX NPUHLMNIB MeANYHUX AOCAIAKEHb 33
y4acTi toANHM B AKOCTi 06’eKTa AocnigKeHb.

OTpumaHi ymcnosi aaHi 6ynn obpobneHi metogamum
BapialiMHOT CTaTUCTUKM 3 BUKOPUCTAHHAM KpUTepito
CtbrogeHTa. JMHamiky nokasHukis BCP ouiHtoBanu me-
TOAOM MNAPHUX MOPIBHAHb, @ MIXKIPYnoBi BiAMIHHOCTI
BM3HaYanu 33 AONOMOroto oAHOdAKTOPHOro Aucnepc-
HOrO aHanisy.

Pe3ynbTatu gocnipgyKeHHs Ta iXx o6roBopeHHs. [u-
HamiKa nokasHukis BCP nig snansom 30-4eHHOro Kypcy
OMXaNbHOI rMIMHACTUKM Mora Ta Yepes Micsaub nicas noro
3aBeplUeHHA NpeacTaBaeHa y Tabauui.

Mig BNAMBOM TpeHyBaHb MOKA3HWKK YyHKLiOHab-
Horo ctaHy AHC 3a3Hanu Big4yTHMX 3MiH, YaCTUHa 3
AKMX 36epiranacb npotarom 1 micAus nicns 3akiH4YeH-
Hs TpeHyBaHb. [JaHi pe3ynbtatn Byan 3apeecTpoBaHi y
CTaHi ¢i3i0N0riYHOro CNoKoK B YMOBaX Bi/IbHOMO AMXaH-
HA 3 YacTtoToto 10-13 gMxanbHUX PyXiB 3@ XBUIUHY.

3aranbHa BCP 3a gaHumun SD i TP 3pocna B KiHLUi
KYPCY AMXaNbHOI FNIMHACTMKM Ta 3a/1MLLIaNacb BULLOH 33
nepBUHHI NOKasHMKKM Ha 10,2+2,7 mc (p=0,038) i 830+89
mc? (p=0,0078) ta 7,1+2,4 mc (p=0,041) i 411491 mc?
(p=0,037) BignosigHo. BKa3aHi 3miHM Bigbynucsa BHa-
CNifOK 36iNblUeHHA aKTMBHOCTI cumnaTtuyHoi (LF) Ha
211494 mc? (p=0,046) Ta napacumnatuyHoi (HF) naHku
Ha 7971101 mc? (p=0,039) i3 HE3HAYHUM MPUTHIYEHHAM
ueHTpanbHoi naHku (VLF) perynauii cepuesoro putmy
Ha 178161 mc? (p=0,043). Yepes 1 mic nicns 3akiHYeHHs
Kypcy 3pocTanm Tinbku HF Ta LF Ha 400168 mc? (p=0,045)
Ta 101196 mc? (p=0,049) BignosiaHo. MoKasHWK cMmna-
To-BaranbHoro 6anaHcy (LF/HF) npoaemoHcTpyBaB Bi-
porigHy ANHAMIKY TiNbKM NiCNA KypCy AMXaNbHOI riMHac-
TUKW. [pO aKTUBALO NAapacMMNaTUYHOI NaHKU TaKOX
CBiAYNTb JOCTOBipHE 3pOCTaHHA MOKasHMKiB RMSSD Ta
pNN50 Ha 5,8+1,4 mc i 5,9+0,8 % B KiHLi Kypcy guxanb-
HOI riMHaCTUKKM Mora Ta Ha 2,1+1,5 mc i 1,7+0,9 % uepes
1 mic nicnsa 1oro 3akiHYeHHA BignosigHo.

CyTTeBi 3MiHWM BiABY/NMCA Y CTPYKTYpi cnekTpa cep-
LEeBOro puTMy 3a AaHMMM BiACOTKOBOrO BHECKY XBWU/b
pi3Hoi yactotn y TP. Y KiHui Kypcy HF% BiporigHo 3poc-
TaB Ha 13,9+1,1% (p=0,041); a VLF% — 3meHLwwyBaBca Ha
11,141,0% (p=0,0089). Yepe3 1 mic nicna 3asepLieH-
HA Kypcy nokasHuk HF% 3anuwasca sBuwmm 3a ¢oHo-

ISSN 2077-4214. BicHuk npo6nem 6ionorii i meauumnHu — 2019 — Bun. 3 (152)

219



KNMIHIYHA TA EKCMEPUMEHTA/IbHA MEAULUUNHA

Tabnuua — InHamika nokasHukis BCP nicnas 30-TM-AEHHOro Kypcy AMXanbHOI rimHacTUKu iora (n=50)
Ta yepes micAub NicnA JOCNiAKEHHA

MoKasHUKK [o noyaTtky Kypcy B KiHLi Kypcy Hepes 1 micaup nicna
3aBepLUeHHA Kypcy
SDNN, mc — cepegHbOKBaApaTUYHE BiAXUNEHHA TPUBANOCTI % %
KapalolHTepaanis 61,215,1 71,4123 68,3%5,2
RMSSD, mc — KBapaTHWUI KOpPiHb i3 cepegHboro 3HaYeHHs 43422 48 8+1 6* 45 1+1 7%
KBaApaTiB Pi3HWULb NOCNIAOBHUX Nap KapAioiHTepBanis - e e
PNN50, % —yucno nocniposHUx iHTepsanis R-R, wo Bigpis- 20.5+1.9 26,441 7* 222416
HAOTbCA 32 TPMBANICTIO HA NOHaA 50 mc e e e
2 :
TP, mc?— 3aranbHa NOTYKHICTb CMEKTPY YacTOT CEPLEBOro 36014218 44314223%% 20124177%
puTmy
HF, Mc? — BUCOKOYACTOTHMIN KOMMOHEHT CNEKTPY 789+114 1586+136* 1189+113*
LF, MC? — HU3bKOYACTOTHMII KOMMOHEHT CNEKTPY 14361208 1647+204* 1537+198*
VLF, Mc? — HalHU3bKOYACTOTHWUI KOMMOHEHT CNEKTPY 1376+124 1198+125* 1286+114
LF\HF — nokasHMK cumnaTo-BarasibHOro 6anaHcy 1,82%0,1 0,91+0,05* 1,21+0,2
HF,% — Bif,COTKOBWIA BKNaj, BUCOKOYACTOTHOTO KOMMOHEHTY % %
cnekTpy B TP 21,9+1,7 35,8+1,2 29,6+1,5
LF,% — Bif,COTKOBMI BK/1aZ, HU3bKOYACTOTHOTO KOMMOHEHTY 309431 371429 321436
cnektpy 8 TP 17E3, AEZ, ,1£3,
VLF,% — BiflCOTKOBWIA BKNaA, HaJHU3bKOYACTOTHOrO KOMMO- 382410 27141 1%* 31,341 9%
HeHTy cneKkTpy B TP 1E= =L ,31L,

Mpumitkn: *p<0,05 — cTaTUCTUYHO BiPOriAHA Pi3HULA B MOPIBHAHHI 3 NEPBUHHUM NOKa3HUKOM; **p<0,01 — cTaTUCTUYHO BiporiaHa pisHMUA B

NOPIBHAHHI 3 NEPBUHHMM MOKAa3HUKOM.

BUI Ha 7,711,1% (p=0,038), VLF%, AKMIA 3MEHLUIMBCA Ha
6,9+1,3% (p=0,047).

MexaHi3m no3uTnBHOro BNaMBY rmmbokoro aiadpar-
Ma/sIbHOTO AMXaHHA Ha i3ioNoriyHMin cTaH opraHiamy
Noasirae y nepeposnoaini akTUBHOCTI nepudepuyHmnx
naHoK AHC Ha KopuCTb NapacMmnaTUYHOro Bigainy, Wwo
NposBAAETbCA Y 36inbleHHi 3aranbHoi BCP Ta iHaeKcis
napacuMmnaTUYHOI NaHKK. Pe3ynbTaTh gocnigKeHHs 3a-
ranom nNiATBEPAKYIOTb Li YABAEHHA, NPO O CBiAYUTL
BiporigHe 3pocTtaHHA SD Ta TP. JMHaMiKy cneKTpaabHUX
nokasHuKis BCP y gocnigKeHHi MOXKHa TPaKTyBaTH, AK
nepepos3noain perynatopHoi aktmeHocTi AHC mixK LeH-
TpanbHUMKM Ta nNepudepuyHUMU NaHKamu perynauii
CepLeBOro pUTMy Ha KOPUCTb OCTaHHIX.

[OuxanbHa riMHacTWUKa «npaHaama» npotarom 15
XBUWH WOAHA CNPUSE rapMOoHi3aL,ii pyHKLIOHANbHOTO
ctaHy AHC Ta moXXe BMKOPUCTOBYBATUCb 3 METOH MOTO
KOpeKLUii.

BucHOBKMU

1. OuxanbHa rimHacTUKa Mora npoTtarom 15 xBuAuH
CNPUAE 3POCTAHHIO NOKa3HMKiB BCP 3a paxyHOK npurHi-
YeHHA ueHTpanbHoi naHku (VLF) perynauii cepuesoro
pUTMY Ta MiABULLEHHA aKTUBHOCTI MapacMMnaTUYHUX
BnaueiB (HF), a TakoxK nepeposnoainy perynaTopHoi ak-
TMBHOCTI BHC MiXK LUeHTpasbHUMK Ta nepudepuyHnmm
NlaHKamK perynauii cepLeBoro puTMy Ha KOPUCTb OCTaH-
HiX.

2. Taki 3miHK BCP 36epiratoTbca AK MiHiMyM npoTsa-
roOM MiCALLA NiCNA 3aBEepPLUEHHA EKCNEPUMEHTY.

MepcnekTMBM NoJANbLIUX AOCNIAKEHb NONATAOTb
Y BUBYEHHI BNANBY ANXANbHOI NMHACTUKN «NpaHaama»
Ha iHWI CMCTeMM OpraHiamy, 30Kpema Ha CTaH eHgoTe-
N0 CYAUH, AKWUIA, AK BXXe BiAOMO, TiCHO MOB’A3aHUA 3
po60TOK aBTOHOMHOI HEPBOBOI CUCTEMMU.
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XAPAKTEPUCTUKA ®YHKLIIOHANIbHOTO CTAHY ABTOHOMHOI HEPBOBOI CUCTEMM MONOLUX OCIB NICNA
KYPCY ANXAJIbHOI NIMHACTUKN MOTA

LWeiiko H. I.

Pe3stome. Bigomo, Lo ¢i3ionoriyHuni i NCUXoNoriYHMi CTpec NopyLIye BereTaTMBHY PiBHOBAry, a TPMBAANMN aBTO-
HOMHMI AMcHanaHC acoLiOETHCA 3 LMPOKMM CMEKTPOM COMATUYHMX i MCUXIYHUX 3aXBOPIOBAHb. 3 METOH KOpeKLil
aBTOHOMHMX PO3/1aAiB NEPCNEKTUBHUM € BMKOPUCTAaHHA KypCiB AMXanbHOI FNMHACTMKK 1iora («npaHaama») wo-
AeHHOo no 15 xBuauH BNpoaoBK 1 micaua, ogHaK TpmBanictb edekty nicnagii goci He BuBYanacb. Mema: ouiHUTK
dYHKUiOHaNbHMIA CTaH aBTOHOMHOI HEPBOBOI CMCTEMWU MOJIOAMX OCib Yepes micaupb nicna 30-TmaoboBoro Kypcy
ANXanbHOI TiMHAcTUKK Mora. O6’ekm i memoodu: [o AOCNIAXKEHHA 3any4ynnm 50 NpPakTUYHO 340POBUX HOHAKIB-
iHo3emujiB Bikom Big 18 Ao 23 pokiB. N5 OUiHKM GYHKLiOHaNbHOTO CTaHy aBTOHOMHOI HepBoBoi cuctemn (AHC)
BMKOPUCTOBYBA/IM MOKA3HMKM BapiabenbHocTi cepuesoro putmy (BCP), BU3HaYeHi 3a 4ONOMOroo Komn'toTepHOro
AjarHocTMyHoro Komnnekcy «Kapaio/lab» («XAl-Megika», YKpaiHa) y nepwnin eHb Kypcy AMXanbHOT FNiMHACTUKK,
Ha 30- aeHb Ta 60-11 geHb, TobTo Yepes 30 AHIB MicaA 3aBepLUEHHA Kypcy. Pe3yabmamu: nif BNANBOM TpeHyBaHb
NOKa3HMKKN PyHKLioHanbHOro ctaHy AHC 3a3Hanu BiAYyTHMX 3MiH, YacTMHa 3 AKUX 36epiranacb npotarom 1 micaus
nicna 3aKiHYeHHs TpeHyBaHb. 30Kpema nokasHmkKM SD Ta TP 3anumwanmch BumMmMmM 3a poHoBi Ha 7,1+2,4 mci411+91
mc? BianosigHo, a HF Ta LF nokasHuKK 3pocau BignosigHo Ha 400168 mc? Ta 101+96 mc?. TakoxK yepes 1 mic nicna
3aBepLUeHHsA Kypcy NoKasHWK HF% 3anuwasca BUWUM 32 GoHOBUIA Ha 7,7+1,1%, a VLF% 3meHwuBcA Ha 6,911,3%.
BucHoBKuU: anxanbHa riMHACTMKa «NpaHaaMma» NpoTaArom 15 XBUAUH WOAHA CNPUAE rapMoHi3auii GyHKLIOHaNbHOro
ctaHy AHC Ta MmoXe BMKOPMCTOBYBaTMUCb 3 METOK MOro KopekLii. 3miHM noKasHukis BCP 36epiratoTbcs AK MiHiMym
NPOTArOM MICALA NiC/A 3aBEPLUEHHA EKCEPUMEHTY.

Kntouosi cnoBa: auxasbHa riMHacTUKa, 1ora, BapiabenbHicTb cepLeBoro puTmy, aBTOHOMHa HEpPBOBA CUCTEMA.

XAPAKTEPUCTUKA ®YHKLMOHAIBHOTO COCTOAHWA ABTOHOMHOW HEPBHOM CUCTEMbl MOJIOAbIX
AL, MNOCAE KYPCA AbIXATE/IbHOW TMMHACTUKU MOTA

LLeiiko H. U.

Pe3tome. M3BeCTHO, YTO GU3NONOTMUYECKUI U NCUXONOTMYECKUIA CTPECC HapyLlaeT BereTaTUBHOE paBHOBECHE,
a ANIUTENbHbIA aBTOHOMHbIV AncbanaHC acCoUMMPYETCA C LUMPOKUM CNEKTPOM COMATUUYECKMX U NCUXMYECKMX 3a-
6oneBaHuii. C UeNbl0 KOPPEKLMU aBTOHOMHbIX PACCTPOMCTB MEPCMNEKTUBHbIM ABAAETCA UCMNO/b30BaHME KypcoB
AblXaTeNIbHOW TMMHACTUKM ora («npaHasma») exkegHeBHO No 15 MUHYT B TedeHue 1 mecAua, OA4HAKO NPOAOKU-
TeNbHOCTb 3dpPeKTa nocneaencTBma 40 CUX NOP HE M3yyanach. Llesb: oueHUTb GYHKUMOHAbHOE COCTOAHUE aBTO-
HOMHOW HEPBHOM CUCTEMbI MOJIOAbIX NtoAeln Yepe3 mecay, nocae 30-TMAHEBHOrO Kypca AblXaTeNbHOM FTMMHACTU-
KM Mora. Obvekm u memoosl: B uccnefosaHve npueaekam 50 npakTUYecKn 340PO0BbIX HOHOLIEN-UHOCTPAHLEB B
BO3pacTte oT 18 Ao 23 net. Ans oueHKM GpYHKLMOHANbHOMO COCTOSIHMA aBTOHOMHOM HepBHOM cuctembl (AHC) wmc-
Nno/sib30Ba/iM NOKasaTeNn BapmnabenbHOCTU cepaevHoro putma (BCP), onpeaeneHHble ¢ MOMOLLbH KOMMbIOTEPHOIO
AMarHocTuyeckoro Komnaekca «Kapano/lab» («XAU-Meanka», YKpanHa) B NepBblii AeHb Kypca AbIXaTeNbHOW TMMm-
HaCTUKM, Ha 30-11 aeHb 1 60-i aeHb, To ecTb Yepe3 30 AHel nocne 3aBepLUeHNA Kypca. Pe3ysiemamel: No4 BAUAHUEM
TPEHUPOBOK NokKaszaTtenu GpyHKLMOHaAbHOTo cocTosiHMa AHC noHec/1M owyTUMble U3MEHEHUS, YacCTb U3 KOTOPbIX CO-
XpaHAnacb B TedyeHMe 1 mecaLa Noc/ie OKOHYaHUA TPEHUPOBOK. B yacTHOCTM nokasatenn SD n TP octaBanumch Bblwe
¢doHOoBbIX Ha 7,1%2,4 mc 1 411491 mc? cooTBeTcTBEHHO, a HF 1 LF noKasaTtenn BbIpOC/IM COOTBETCTBEHHO Ha 400168
mc? 1 101196 mc?. Takke yepe3 1 mec. nocsie 3aBeplueHMA Kypca nokasatenb HF% octaBanca Bbiwe $pOHOBOMO Ha
7,7+1,1%, a VLF% ymeHblumaca Ha 6,911,3%. Bblgo0bi: AblxaTesibHasa TMMHACTMKA «NpaHasma» B TedeHue 15 MuHyT
eXegHeBHO CnocobCcTBYET rapmMoHM3aunmn GyHKLUMOHaNbHOro cocTosiHMa AHC M MOMKET MCNo/Ib30BaThCA C LEbIO
ero Koppekumn. MameHeHna nokasaTtenen BCP coxpaHAKOTCA KaK MUHUMYM B TeYeHWe MecALa Nnoc/e 3aBeplleHuns
SKCNepuMeHTa.

KnoueBble cnoBa: gbixaTe/ibHaA TMMHACTUKa, Mora, BaprMabenbHOCTb CepaeyYHOro pUTma, aBTOHOMHasA HepBHas
cucTema.

CHARACTERISTICSOF THE FUNCTIONALSTATE OF THEAUTONOMICNERVOUS SYSTEM OF YOUNG ADOLESCENTS
AFTER YOGA RESPIRATORY GYMNASTICS COURSE

Sheiko N. I.

Abstract. Itis known that physiological and psychological stress violates vegetative balance, and long autonomous
imbalance is associated with a wide range of somatic and mental illnesses. The heart rate variability is a highly
informative non-invasive method of studying not only the functional state of the cardiovascular system, but also
the integrative regulatory activity of the autonomic nervous system. For the purpose of correction of autonomous
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disorders, it is promising to use yoga breathing exercises (pranayama) daily for 15 minutes in 1 month, but the
duration of the post effect has not yet been studied.

The aim: to evaluate the functional state of the autonomic nervous system of young people one month after the
30-day course of breathing gymnastics yoga.

The object and methods: the study involved 50 practically healthy young boys aged 18 to 23 years. During the
30 days, the subjects were doing daily respiratory exercises “pranayama” for 15 minutes (3 periods of 5 minutes,
during which the subjects performed 5-6 respiratory cycles by the method of diaphragmatic breathing every min-
ute, separated by 3 spontaneous breathing cycles). To evaluate the functional status of the autonomic nervous sys-
tem indicators of heart rate variability were used, determined using the computer diagnostic complex “CardioLab”
(“KhAl-Medika”, Ukraine) on the first day of the course of respiratory gymnastics, on the 30th day and the 60th day,
ie 30 days after completion of the course.

Results: under the influence of training, the indicators of the functional state of the autonomic nervous system
were subjected to significant changes, some of which remained for 1 month after the end of the training. In particu-
lar, the SD and TP ratios remained higher in the background by 7,1+2.4 ms and 411+91 ms? respectively, while the
HF and LF indices increased accordingly by 400+68 ms? and 101496 ms2. Sympatho-Vagal Balance (LF/HF) showed a
likely dynamics only after the course of respiratory gymnastics. The activation of the parasympathetic link is also evi-
denced by a significant increase in RMSSD and pNN50, respectively, at 2,1+1,5 ms and 1,7£0,9%, 1 month after the
end of the course of yoga breathing gymnastics. Also, in 1 month after completion of the course, the HF% remained
higher than the background at 7,7+1,1% and VLF% decreased by 6,9+1,3%. The dynamics of the spectral indices of
heart rate variability in the study can be interpreted as the redistribution of regulatory activity of the anxiety dis-
order between the central and peripheral links of regulation of the cardiac rhythm in favor of the peripheral. Thus,
respiratory gymnastics “pranayama” for 15 minutes daily contributes to the harmonization of the functional state of
the autonomic nervous system and can be used to correct it.

Conclusions. 1. Respiratory gymnastics yoga for 15 minutes contributes to the growth of heart rate variability pa-
rameters by suppressing the central link (VLF) of regulation of cardiac rhythm and increased activity of parasympa-
thetic effects (HF), as well as redistribution of regulatory activity of the central nervous system between the central
and peripheral parts of the regulation of the heart rate in favor of the peripheral. 2. Changes in heart rate variability
indicators are maintained at least a month after the completion of the course of respiratory gymnastics.

Key words: respiratory gymnastics, yoga, heart rate variability, autonomic nervous system.
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