KNIHIYHA TA EKCNEPUMEHTAJIbHA MEOWULIUMHA

Pe3ynbmamel. MicchepoBaHne NOKasano MOBbIWEHWE YPOBHA NPOBOCMANIUTENbHbBIX LUTOKMHOB C YMEPEHHbIM
npeobnagaHvem B ycnosusax covyetaHuns MBC ¢ AUT, HeraTMBHOE BAUSIHME YKa3aHHbIX GAaKTOPOB Ha CUCTO/IMYECKOE
M gmnactonnyeckoe GyHKLMU IEBOTO KeNYA0UKa, C NpeobnagaHnemM HapyLleHUa AMacTONMYEecKon aAnchyHKUMmM y
60/1bHbIX MUBC B coueTaHum c AUT.

Bb1800bI. MonyyeHHble pe3ynbTaTbl ONPeAenatoT XPOHUYECKOE CUCTEMHOE BOCNANEHME KaK BeayLmii GakTop B
pa3BuTMM K nporpeccupoBaHmm UBEC, B 0cobeHHOCTM Npu ee codeTaHnn ¢ AUT, 1 BarKHYIO MULLEHDb A/151 pa3paboTKu
naToreHeTM4YeckM 060CHOBAHHbBIX NOAXOA0B K JIEYEHUIO B YC/I0BMAX KOMOPOUAHOCTH.

KntoueBble cnoBa: mwemmyeckas 60n1e3Hb cepaua, ayTOMMMYHHbIN TUPEOUANT, XPOHUYECKOE CUCTEMHOE BOC-
naneHue, LeHTpasbHaa reMoAnHaMMKa.

COMPARATIVE CHARACTERISTIC OF INDICATORS OF CHRONIC SYSTEM INFLAMMATION AND CENTRAL
HEMODYNAMICS IN PATIENTS WITH STABLE ISHEMIC HEART DISEASE AND WITH ITS COMBINATIONS WITH
AUTOIMMUNE TIREOIDITIS

Kazakov Yu. M., Chekalina N. I.,, Mamontova T. V., Vesnina L. E., Nakaznenko N. V., Kocur G. V.

Abstract. The urgency of the problem is in the progressive increase in the incidence of CHD in Ukraine and around
the world, the effect of AIT on the course of coronary heart disease in combination of the specified pathology, which
requires a detailed study of the pathogenetic mechanisms of CHD development under conditions of autoimmune
inflammation and the search for new effective methods of diagnosis and treatment. Recognition of the leading
role of chronic systemic inflammation in the pathogenesis of both pathological conditions allowed to conduct the
scientific research in this direction.

Purpose: to study and compare the indices of systemic inflammation and central hemodynamics in patients with
stable coronary heart disease (CHD) and in conditions of its combination with autoimmune thyroiditis (AIT).

Object and methods. In a single-stage open clinical study, 230 patients with IHD took part: stable angina pectoris,
Il FC, CH-0, and 50 patients with stable ischemic heart disease in combination with AIT in the stage of euthyroidism.
Patients underwent laboratory studies to determine the levels of pro- and anti-inflammatory cytokines (interleukin
1B, interleukin 10 and tumor necrosis factor alpha in the blood and Echocardiography to detect violations of central
hemodynamics.

Results. The study showed an increased in the level of proinflammatory cytokines with a moderate predominance
in patients with the combination of IHD with AIT — more high level of tumor necrosis factor alpha in the blood, a
negative effect of the inflammation on the systolic and diastolic functions of the left ventricle, with a predominance
of diastolic dysfunction in patients with IHD in combination with AIT.

When comparing the data of patients with stable IHD and IHD in combination with AIT, differences were noted
with respect to the time of early diastolic filling of left ventricular (DT), which was significantly higher in patients
with AIT (p <0,05), as well as in the phase of early diastolic filling of left ventricular, the maximum rate of which (E)
in patients with AIT was significantly lower (p <0,05).

The prevalence of severity of violations of the diastolic function of the left ventricle in patients with AIT may
indicate significant changes in the myocardium under the conditions of the autoimmune process, as well as a greater
degree of inflammatory activation of the endothelium with a violation of endothelial-dependent functions under
chronic inflammatory conditions.

Conclusions. The results obtained define chronic systemic inflammation as a leading factor in the development
and progression of IHD in combination with AIT and an important target for the development of pathogenetically
valid approaches to treatment in conditions of comorbidity.

Key words: ischemic heart disease, autoimmune thyroiditis, chronic systemic inflammation, central
hemodynamics.
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BNJ/iInB AOHOPA CIPKOBOAHIO HA BAPIABE/IbHICTb CEPLUEBOIO PUTMY |
XUPHOKUCNOTHUN CKNALQ o0CcooniniaiB MIOKAPOA LLYPIB 3A YMOB ‘EI,I'I'
MAJTUX 403 IOHI3YHO4HOro BMnPOMIHKOBAHHA
JIbBiBCbKUIA HAaLWiOHAIbHUIA MeAUYHNI yHiBepcuTeT imeHi JaHuna MaauubKoro (m. /1bsiB)
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38’A30K ny6nikauii 3 n1aHOBMMM HayKOBO-A0CNIA-
HUMM poboTtamu. [aHa nybnikauis € dparmeHTOM Hay-
KOBO-A0CNiaHOT poboTu «[locnigKeHHA poni CUCTEMHUX
Ta NapakpUHHUX PErynsTopHMX mMexaHismis y 3abesne-
YeHHi romeocTaTyBaHHA GYHKLIOHANbHO-MEeTaboNIvHNX
napameTpiB OpraHiamy 3a ymoB aganTaLiii 40 Ail ekcTpe-
MasIbHUX YMHHUKIB pisHOT npupoam» (Ne aepkasHoI pe-
€CTpay,ii 0116U004510) kadenpu HopmanbHoi disionorii

J1bBiBCbKOIO HaLiOHAaNbHOrO MeAMYHOro YyHiBepCcUTeTy
imeHi JaHnna ManmupKoro.

Bctyn. AK Bigomo, akTyanbHMMU npobnemamu cy-
YaCHOI MeaULMHM Ta HAaYKN € BUBYEHHA afanTauiiHmX
BNACTUBOCTEM Ta OYHKLiOHaNbHUX MOpYyLUEHb cepue-
BO-CYAAMHHOI CUCTEMW 32 YMOB BIJIMBY YMHHUKIB eKc-
TpemanbHOi Npupogu. BUMHMKHEHHA po3nagis pisHOI
NpPUPoAN CynpoBOAMKYETbCA 3MiHaMM YHKLiOHaNbHOT
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AKTUBHOCTI PeryiATOPHUX CUCTEM OpraHiamy, AKi Heob-
XiAHi oA nigTpMMaHHA romeocTtasy-romeokiHesy [1].
MpoBigHy ponb y peanisalii 3a3Ha4YeHUX MexaHi3miB
BiZlirpaloTb HEPBOBI Ta rymopanbHi pakTopu, 30Kpema
BMN/IMB KaTexo/lamiHiB Ha pPOBOTYy MKUTTEBO-BAXKIMBUX
OpraHiB Ta 3MiHWM aBTOHOMHOI perynaLii cepuesoi Aianb-
HocTi [2]. Ha aymKy AocnigHuKiB, Halbinbll YyTIMBOKO
0O Aii OCTaHHIX € cepueBoO-CyauMHHA cuctema. Mexa-
Hi3MM PO3BUTKY PO3/1aAiB 32 YMOB XPOHIYHOIO BNAMBY
CTpecopiB MOB’A3YIOTb i3 MOPYLIEHHAM LLEeHTPasbHUX
cuctem perynsuii cepuesoi gisnbHocTi [3]. Came ueH-
TpanbHi MexaHi3Mu perynauii BigirpatoTb KAOYOBY pPoab
y oro ¢pyHKUioHanbHiM aganTauii BignosigHo notpeb
opraHisamy [4]. 3 iHworo 60Ky, perynauis cepueBoi gi-
ANbHOCTI 3abe3neyyeTbcaA PiSHUMU YUHHUKAMM, AKI
MaloTb i30/1bOBAaHWUA BMN/NB, MOXYTb MNOTEHLiIOBATH
Ait0 OMH OAHOrO Ta AiATU OAHOYACHO, YUM CTBOPIOKOTb
MaKCMMa/IbHO CNPUATAUBI Ta HaZiliHi YyMOBM aganTau,in-
HUX 3MiH B pobOoTi cepus, WO NPoABAAETLCA NPUCTOCY-
Ba/IbHMMU peakuiamu y Bignosiab Ha BNAMB dakTopis
30BHIiLLIHbOrO Ta BHYTpilLHbOrO cepeaosuia [5]. Ais no-
LWKOAKYBaNbHUX GaKTopiB, 3rifHO AAHWUX NiTepaTtypu,
MOKe BUKNMKATU MOCUNEHHA LLEHTPabHUX MeXaHi3MiB
perynauji, abo ¥ cynpoBOAKYBAaTUCA HAAMIPHUM 3pOC-
TaHHAM aKTUMBHOCTI BEreTaTMBHOrO KOHTYpY perynsaii
[6]. BaxknmBum 3aBAAHHAM Ha CbOrOAHI € He /inLe BU-
BYEHHA aanTauiMHUX 3MiH QYHKLIOHANIbHUX CUCTEM 33
YMOB BMJIMBY €K30reHHUX Ta eHJoreHHUx dakTopis, ane
1 NOLWYK 3aco6iB BNMBY Ha PpyHKLiOHaNbHO-MeTaboniy-
HUWI CTATyC cepuAa Ta CYAMH, LLO MOAY/OTb aKTUBHICTb
PEryNATOPHUX CUCTEM Ta 3MEHLUYIOTb MPOAB MaTo/0-
riyHux 3miH [7]. OcobnunBe 3HaYeHHA Le Ma€e Npu BU-
BUYEHHI epeKTiB BNANBY iOHI3yHO4YOro BMNPOMIHIOBAHHA
Ha CTaH CepLeBO-CYAMHHOI CUCTEMM, KOTPIN HaNexuTb
BMKJ/IIOYHA POJIb Y FOMEOCTaTyBaHHI MapamMeTpiB OKMUC-
Horo meTaboniamy, Ta AKy fOHeAaBHa BBaXa/au OfHi€0
3 Hanbinbw pagiopesncTeHTHUX [8]. BogHouac goBese-
HO, LLO HaBiTb HE3HAYHi 0B6MiIHHO-DYHKLiOHaNbHI 3CyBU
nig, BNIMBOM HaBiTb MaiMX 403 pagiauii Hagani MoXyTb
nporpecyBaT, MOTEHLIIOBAaTUCA BMNIMBOM iHLUMX €KC-
TPEMaNIbHUX YUHHWUKIB | BUABNATUCA OPraHiyHUMMK 3Mi-
HamM y BUMIAAI comaTuyHOI natonorii [9].

Ha gaHuit yac cyyacHa o¢isionoria Ta meguumHa ak-
TMBHO 3aMMaOTbCA BMBYEHHAM NAPAKPUHHUX MEXaHi3-
MiB perynauii ¢isionoriyHmx GyHKLIN 3a y4yacTio Takux
CUTHANbHUX MONEKYA, AK MOHOOKCUA, a30Ty, MOHOOKCUS,
BYyrneuto Ta cipkosogeHb [10]. HaykoBo aoBeaeHo, Lo
LLi 1eTKi HEOPraHiYHI CNONYKKN, AKi LWe Ha3MBatoTb raso-
TpaHCMiTepamm, 6epyTb y4acTb y peryaauii npakTM4yHO
BCix ¢isionoriyHmx PyHKLUi opraHismy [11]. 30Kpema,
CipKOBOAEHb B OPraHi3mi BUABNAE BUPAMKEHI aHTUOK-
CMAaHTHI Ta LMTONPOTEKTOPHI BnacTmeocTi [12]. Buse-
JIEHO HW3KY NO3UTUBHUX e(dEeKTiB, L0 3HAaXOAATb CBOE
3aCTOCYBAHHA Y K/iHIYHIN NpakTuMui. Tak, BasogunaTaLis
Ta aHTMilLemMiyHa pAia cipkoBoAHIO 3abesneuye edekT
KapAionpoTeKLii Ta KOHTPOAb Hag, CYAUHHUM TOHYCOM
[13]. CyuacHi pocnig)KeHHs BUABAAKOTb 3B'A30K MiXK
CMHTE30M i KOHLLEHTPALEl0 eH0reHHOro CipKOBOAHIO
Ta FOCTPUMM iWEMIYHMMU CTaHaMM, LLO € BAXKIMBUM
ONA KOHTposto nepebiry 3axBOprOBaHb Ta iX NPOrHO3iB
[14]. HaseaeHi paHi 3abe3neuyoTb aKTyanbHICTb NOLUY-
KY aZleKBaTHMX KpUTepPIiiB ona ANHAMIYHOIO KOHTPOJIO
AKOCTI aganTauii 32 YMOB €K30reHHOro BBeAeHHA A0-
Hopa H2S 3 meToto 3abe3neyeHHs ONTUMabHOTO QYHK-

LioHaNbHO-MeTaboNiIYHOro CTaTycy miokapaa 3a pisHuMX
eKCTpeMasibHUX YMOB.

Ha cborogHi ogHWMm i3 iHTErpaTMBHMUX Ta AiarHoc-
TUYHUX METOAIB OUiHKM YHKLIOHANbHOI aKTUBHOCTI
PEryNATOPHUX CUCTEM, MOTYXKHOCTI aepobHoro meta-
60ni3My, @ TAaKOXK pe3epBHUX MOXKANBOCTeN ¢isionoriy-
HOI CUCTEMM € MOHITOPUHTI BapiabenbHOCTI cepLeBoro
puTtmy (BCP). Liei HeiHBa3nBHMI meToA, A03BOJISE 3 BU-
COKOW iHPOPMATUBHICTIO Ta AOCTOBIPHICTIO NMpoBecTU
OLLHKY BEreTaTMBHOIO CTAaTycy B €KCNepMMEeHTaZIbHUX
ymoBax [15] Ta MorKe byTn KpuTepieM GpyHKLIOHAIbHOTO
CTaHy MioKap/a y KAiHiYHMX cutyauinx [16].

OCKilbKM BNAMB CTPECcOopiB Pi3HOMAHITHOI nNpupo-
OM, 30Kpema pagiauii, nepLoyeproBo MNpPOABAAETLCA
Ha KJITUHHOMY PiBHi, BaXX/IMBUM Yy AAHOMY BifiHOLIEHHi
€ BMBYEHHA ¢isionoriyHnx Ta H6ioximiyHUX xapakTepuc-
TUK NiNigHUX KOMMNOHeHTIB 6iomembpaH, a ocobsmBo
docooninigis, Wo 3abe3neyyoTb He NNnLLE CTPYKTYPHY
byHKLUit0, ane 1 afeKkBaTHI YMOBM 417 aKTUBHOCTI My/b-
TUOEPMEHTHUX CUCTEM, WO PEryAolTb BHYTPILHbO-
KNTUHHUIA meTabonism, BU3HaYaloTb ePeKTUBHICTb Na-
pakpUHHUX edeKTiB, 30Kpema, y cepueBomy m’ssi [17].
MUpPHI KNCNOTK NinNiaiB € CTPYKTYPHOK AMHAMIYHOK
CKNagoBoto BionoriyHMx membpaH i 0/HOYAaCHO OCHO-
BHUM CybCTpaToM npouecy Aninonepokcuaauii, Tomy
KIZIbKICHI Ta AKICHI 3MiHM }XMPHOKMCNOTHOIO CKAaAy MO-
YTb OYTW afeKBaTHUM KPUTEPIEM A8 OLLIHKM 3pYyLLEHb
NPOOKCUMAAHTHO-aHTUOKCMAAHTHOrO HanaHcy B opraHis-
Mmi [18], BigobpakaTn MOXKAMBICTb ePeKTUBHOI peanisa-
Lii MembpaHo3anexHUX PyHKLilM, a onocepeaKoBaHoO i
napakpUHHMX BMNAMBIB.

MerToto Haloro gocniaxKeHHa 6yn0 BUBYEHHA 3MiH
BCP Ta *KMpPHOKMCNOTHOTO CKNaay ¢ocdoninigis miokap-
A WypiB nig, BNAMBOM Mannx 403 iOHI3yO4Oro BMNpo-
MiHIOBAHHA 332 YMOB NonepeAHbOro 3acToCyBaHHA A0-
HOpa CipKOBOAH!IO.

O6’eKT i meTogM pocnipgyeHHA. Bci ekcnepumeHTH
34iMCHIOBaNAN BIMOBIAHO A0 YMHHUX BMMOT LLOAO Ty-
MaHHOro cTaB/ieHHA Ao TBapuH (Ctpacbypr, 1986). Ona
TBApWH OyNM CTBOPEHi 3ara/ibHOMPUMHATI CaHiTapHO-Ti-
FEHIYHI YMOBM, PaLOH i pexum nuTTa. [ocnigyKeHHA
NpoBOANAM Ha Wypax macoto 180-200 r. TeapuHu Gynu
po3aineHi Ha 5 rpyn. | — KOHTPOAbHA rpyna, Wypam AKOI
iHTpanepuToHeanbHo BBoguaun 0,9 % po3unH NaCl B aHa-
NOTYHOMY A0 A0CNIAHMX TBAPUH pexumi. || — gocnigHa
rpyna, Lypam AKoi BBOAMIM iHTpanepuToHeanbHo NaHS
n030t0 7,4 mr/kr (Sigma Aldrich,USA), gocniaxeHHs npo-
Boamnu yepes 30 xB. nmicna seegeHHA. Il — wypam uier
rpynv BBoguau aHanorivHo go Il rpynu NaHS, gocnigxker-
HA npoBoaunu yepes | foby; IV- gocnigHa rpyna, TBapuH
AKOI onpomiHtoBanu B fo3oto 2 p. V- rpyna, wypis AKoi
onpomiHtoBann go3soto 2 p yepes 30 xB NicnsA BBeAEHHSA
NaHS po3oto 7,4 mr/kr. OnpomiHeHHs TBapuH IV Ta V-Toi
[OCNigHNUX TPYN 34iMCHI0BaAM OAHOPPAKLIMHO TOTaNbHO
TeneramaTepaneBTUYHUM MPUCTPOEM ,Teparam” (axke-
peno 60Co) npu noTyxHocTi Ao3n 0,393 m3s/c i BiacTaHi
LAaxepeno-nosepxHa” 0,8 M. MoriMHeHa cymapHa Ao03a
— 2 p. Mig,4ac onpomiHEHHA TBapWMH NOMILLAAN B iHAMBI-
AyanbHi KNiTkn-dikcatopu.

[Ons BU3Ha4yeHHA BapiabenbHOCTI cepLeBoro putmy
NPOBOAM/IM 3aNKC NepudepiiHOro nNyabcy HeiHBasnBHO
Y HEHapKOTM30BaHMX TBAPMH. 3anuc MOKa3HUKIB TpU-
BaB 5 XB. y cneujanbHii NJeKcurnacosin kamepi, nicas
cTabinisauii ctaHy wypis BMKOpUCTOBYBaau ¢doTonne-
TM3MorpadiyHU NepeTBOPIOBaAY, LLO MPUKpPINAOBaBCA
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250

Per control 100%

LF MF HF TP

aMmnniTyga perynaTopHux BN/IMBIB;
moga (Mo) — Halbinbw MMmoBipHNIA
piBeHb QYHKLiOHYBAaHHA CUHYCHO-
ro By3/la cepuda; amnnityaa moau
(AMO) — YMOBHMIA MOKa3HUK aKTUB-

= NaHS 30 min HOCTi CMMMNATUYHOI NaHKW perynadii.

3a [ONOMOrOK [aHUX CreKTpab-
™ HaHS 1.aay HOrO aHani3y XxapaKTepusyBanu TakKi
m L sy napameTpw, AK 3arasibHa NOTYXKHICTb

cnektpy BCP (TP) — cymapHuit abco-
NOTHUI piBeHb aKTUBHOCTI perynsa-
TOpPHUX cucTem. [ns BiATBOpPEHHA
OTPMMaAHMX pPe3ynbTaTiB 4OCNIgKEHD
aHanis BCP 3gilicHoBaBcA 3 BUKO-
PUCTAHHAM HACTYMHUX CMeKTpab-
HUX KOMMOHEHTIB Y TAaKMX YAaCTOTHUX

® NaHS+Rad 1 day

Puc. 1. 3miHu cnekTpanbHMUX NOKa3HUKiIB BCP 3a ymoB gii paaiauii

Ta nonepeaHboro BBegeHHA NaHS.
Mpumitka: * — BiporigHicTb (p<0,05) Woa0 BUXiAHOTO PiBHS;
** — giporigHicTb (p<0,05) Wwoao paaiauii.

6ins ocHoBM xBOCTa TBapuHK [19]. TpmBanicTb KapAaioiH-
TepsaniB (AverVallnterv) BU3HaYanu 3 BUKOPUCTAHHAM
nporpamHoro 3abesneyeHHA Ta crnewiasbHOrO LWBUAKO-
Aitoyoro peectpytodoro npuctpoto [20]. Mig vac 3anucy
CTBOPIOBANMCA AMHAMIYHI pAAM KapaioiHTepBaniB y BU-
rNAAj KapAioiHTepBasiorpamum, napanenbHo BifbyBaBca
aHani3 AMHAMIYHMX PAAIB KapAioiHTepBanis Ta iHTep-
npetauia gaHmx aHanisy BCP. Ha ocHOBI cneKkTpasbHUX,
CTAaTUCTUYHUX METOLIB, @ TAaKOXK BapiaLiMHOI nysbcome-
TpPii OLiHIOBANACA aKTUBHICTb CUCTEMHUX PEryIATOPHUX
MeXaHi3MiB eKcnepumeHTasibHMX TBapuH. CTaTUCTUYHI
napameTpu AUMHAMIYHOrO PAAY KapaioiHTepBaniB aHa-
ni3yBann 32 HACTyNHUMM nokasHuKamu: SDNN — ctaH-
[apTHE BigXMAeHHA NOBHOIO MacuMBY KapaioiHTepBanis,
CV — KoedoiujieHT BapiaL,ii NOBHOro macuBy KapAioiHTep-
Ba/liB, AKi XapaKTepu3yloTb CyMapHUil edbeKT aBTOHOM-
HoT perynauii Kposoobiry; RMSSD — KBagpaTHUIA KOpiHb
i3 CyMU pi3HMUb NOCNIZOBHOMO pAaay KapAioiHTepsanis,
LLIO € MOKA3HMKOM aKTMBHOCTI MapacMMNaTUYHOI NaHKK
aBTOHOMHOT perynauji [19].

Cepepn napameTpiB BapiaLiliHOI NyAbCOMETPIi BU3Ha-
Ya/IN: PISHULLIO MK MAaKCUMaJIbHUM i MiHIManbHUM 3Ha-
YeHHAMK KapgioiHTepsanis (MxDMn) — makcumanbHa

AianasoHax: Low Frequency — LF —
(0,015 - 0,25) I, Wo noB’A3yoTH i3
piBHEM AKTMBHOCTI Ba30OMOTOPHOTO
ueHTpy, Mid Frequency — MF — (0,25
—0,75) M4, 3yMmoBAEHUMU CMMNATUY-
HUM MOZYNIOBAZIbHUM BMJMBOM Ha
cepueBo-cyamHHy cuctemy, High Frequency — HF — (0,75
—3,0) I, WO € XapaKTePUCTMKOIO PiBHA aKTUBHOCTI Na-
pacMmMnaTUYHOI NaHKK perynsuii [20].

BU3HAYEHHA XMPHOKMUCNOTHOIrO cKnagy docdoni-
nigis cepueBoro m’A3a NPoOBOAMAM 33 MeToAuKolo M.
®. Pigica [21]. Ona pocnigKeHHs GparMeHTU TKaHUHU
Miokapaa ikcyBanmM xnopodopm-MeTaHONbHOK  Cy-
miwwto (2:1). BU3HaYeHHA meTunoBux edipiB KUPHUX
KMCNOT 34ilACHIOBAIM METOA4O0M ra3opigMHHOI XpomaTo-
rpadii. OTpumaHuit uMdpoBUiA maTepian onpauboByBa-
I METOA0M BapiaLiMHOI CTaTUCTUKM 3 BUKOPUCTAHHAM
t-Kputepito CTbro4eHTa. 3MiHM BBAXKaAUCA BiporigHUmM
npwu p<0,05. 1na onpawtoBaHHA pe3ynbTaTiB BUKOPUCTO-
BYBa/IM eNeKTPOHHI Tabanui Microsoft® Excel® Ta cra-
TUCTMYHI nporpamm STATISTICA FOR WINDOWS, 2011.

Pe3ynbTatv pocnipKeHHs Ta ix obroBopeHHs. Ha 30
XB. 3 Yacy BBeeHHA AoHOopa rigporeH cynbdiny BCTaHOB-
JIEHO iCTOTHE 3POCTaHHA 3aranbHOI NOTYXXHOCTI CNEKTPY
(TP) Ha 78% (p<0,05) woao BUXigHOrO pPiBHA BHACNiIAOK
36i/bLLUEHHS CMEKTPaNbHOI MOTYXKHOCTI Yy BCiX 4YacToT-
HUX AianasoHax (gue. puc. 1). Hanbinbwoto mipoto (y
2 pasu) 3pocna NOTYKHICTb BUCOKOYACTOTHUX KOZIMBAHb
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40
20

SDNN cv

RMSSD

(HF) BisHOCHO KOHTPO1O, LLLO B OCHO-
BHOMY XapaKTepWu3ye piBeHb aKTMB-
HOCTi NAapacMMNaTUYHOI IAHKK pery-
nAauii. Y gianasoHax cepegHbo- (MF)
i HU3bKOYACTOTHMX (LF) XBUAb TaKOX
BigMiyeHO 36iNbleHHA NOTYXHOCTI
Ha 57% i 68%, BignosigHo (p<0,05).

m NaHS 30 min . .o A .

Y BHYTPIWHIN CTPYKTYpi CNEeKTpy Bi-
m NaHS 1 day poriaHo 36inbluMaack Yactka HF, ane
® Rad 1 day BiAMIYEHO TEHAEHLUII0 A0 3HMKEHHA

yactok MF Ta LF. BignosigHo 3adik-
COBAHO 3HWMMXEHHA CMMmMaTo-Baryc-
HOro nokasHuka (MF/HF) Ha 26%.
3pOCTAaHHA  CMEeKTPaAbHOI  MNOTYXK-
HOCTi B [iana3oHi BMCOKOYACTOTHUX
KONMBAHb KOPEesoe 3 MiABULLEHHAM
CTaTUCTUYHMX MOKa3HukiB BCP: CV

m NaHS+RAD 1 day

Puc. 2. 3miHuM cTaTMCTUYHUX NOKa3HUKiB BCP 3a ymos gii paaiauii

Ta nonepeaHboro eBegeHHA NaHS.

(Ha 75%, p<0,05), SDNN (Ha 32%,
p<0,05), RMSSD (Ha 41%, p<0,05),

Npumitka: * — siporigHicts (p<0,05) WwWoao BuxigHOro piBHsA; ** — siporiaHicTb (p<0,05) WoA0 WO 3araioM CBig4YMUTb MPO aKTUBa-

pagiauii.

LLit0 aBTOHOMHOTIO KOHTYpPY perynauii
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cepueBoi AisnbHocTi (guB. puc. 2). 120

3meHweHHA AMo (Ha 18%), a Takox
MF/HF 1,040 BMXiAHOrO piBHA BKa3ye
Ha 3HWMKEHHA aKTUBHOCTI CMMNATUY-
Hoi HepBoBOi cuctemm (CHC) y uen
TEPMiH nicns BBeAeHHA fAoHopa H.S.
Pasom 3 TMm, Hamu 3adikcoBaHO no-
3UTUBHWI XPOHOTPOMHUI edeKT, Lo
MOKe 3yMOBUTU 36inblUeHHA cepue-
BOro Bukmay. OTpMMaHi gaHi y3ro-
OXKYIOTbCA 3 pes3ynbraTamu  iHLIKX
OOCNIAHUKIB, AKMMW BCTAHOB/EHO
BUPAXKEHUA  KapAionpoTeKTOPHUNA 20
edeKT H,S, Wwo suaBnseTbCA 36inb-
LEeHHAM CUAN CEPLLEBUX CKOPOYEHD, 0
a TAKOX Ba30AMNATATOPHO Ai€l0 Y
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Len TepMiH nicna BBeAEHHA A0OHOpPA
rigporeH cynboiay [21]. Omxe, BU-
ABNEHUI KOMMNJIEKC 3MiH NMOKa3HUKIB
BCP cBigunTb Npo mobinizauito BCix
JNIAHOK PerynaTopHMX cuctem 3 ne-
peBaKayo aKTMBALED MapacMMMNATUYHOI HEPBOBOI
cuctemu (MCHC) yepes 30 xB nicna sBegeHHa NaHS.

Yepes ogHy Aoby nicna BeeaeHHA NaHS BctaHoBne-
HO MiATPUMAHHA BUCOKOro piBHA TP, WO nepesuLLyBas
BE/IMYMHY KOHTPOMO Ha 37% (p<0,05), npoTe 3HM3MBCA
wozo 30-Toi xB. nicns BNAuBY rigporeH cynbdiny Ha 23%
(auB. puc. 1). Ak i B nonepeaHii TepmiH, Halibinbwoto
MIpOIO CMeKTpasbHa MOTYXHICTb 3pocna y Aiana3oHi
BMCOKOYACTOTHMX KOJIMBAHb, MPUYOMY AK MOPIBHAHO
3 BUXigHMM piBHeMm, TaK i 3 30-Toto xB. micna Aaji NaHS.
Kpim TOro, niaTpMmyeTbca NiaABULLEHNN piBeHb 36anaH-
COBaHUX aBTOHOMHUX KOMMOHeHTIB (HF+MF), 3HMKeH-
HA iHaeKkcy MF/HF, WO € NPOrHOCTUYHO CNPUATIMBOLO
03HAKOK CTaHy PeryaatopHux cuctem. 3adikcoBaHO
TaKO 3POCTaHHA cTaTUCTMYHKUX NapameTpis (CV, SDNN,
RMSSD), i MxDMn BigHOCHO MOYaTKOBUX BE/IMUYMH B
cepegHboMy Ha 25%, wWo cBiAYMTbL NPO NiABULLEHHA
TOHYCYy napacMmnaTU4HOI HEepBOBOI CUCTEMM, MpoTe
MEHLLIOro CTyneHa BupaxKeHocTi woao 30-Toi xB. (Aus.
puc. 2). OTxke, Ha 1-wy aoby nicna seeaeHHs NaHS cno-
CTEepPiraeTbCcA MPOJIOHFOBaHUI edeKT, iHAYKOBAHUMN Y
noyatkosi (30 xB.) TepmiHW BNAMBY rigporeH cynbdiay,
wo 3abesnevyye NigTPMMAHHA NiABULLEHOT aKTUBHOCTI
perynaTopHmMx npouecis. 3pocTaHHA piBHA TP, a TakoX
CMeKTPanbHOI NOTYXKHOCTI B Aiana3oHax HF i MF, RMSSD
Ta iHLWMX CTAaTUCTUYHUX NMOKa3HUKIB BCP, 3HM»KeHHA MF/
HF moxHa po3suiHtoBaTh AK 36inbleHHA GyHKLiOHaNb-
Ho-meTaboniuHux pesepsis nig snimsom H.S.

Yepes 1 poby nicna onpomiHeHHs posoto 2 p BCTa-
HOBJ/IEHO BiporigHe 3meHLWweHHA TP B 2 pa3u NOpPiBHAHO
3 BUXigHUM piBHem (gmB. puc. 1). 3adikcoBaHO 3HU-
YKEHHA MOTYXKHOCTI y BCiX Aiana3oHax cnekTpy: LF i MF
Ha 54% Ta 52%, BignosigHo, HF — Ha 40%. Lle BKasye
Ha iCTOTHE NpPUrHiYeHHA aKTMBHOCTI BCiX /SIaHOK pery-
NATOPHUX cucTtem. Mpu UbOMY Yy BHYTPILIHIN CTPYKTYpI
CneKTpy YacTka LF 3meHwwnnaca Ha 16%, MF npaktuyHo
He 3MiHWNacA. BiamiyeHo 3meHLWeHHA YacoBMX Napame-
Tpis BCP (SDNN, CV, RMSSD) B cepegHbomMy Ha 20%, Lo
XapaKTepm3ye NpurHiveHHsa aktusHocTi NMCHC (aus. puc.
2). TaKMM YMHOM, 3HWMKEHHA CYMapHOro edpekTy Bere-
TaTUBHOI perynauii 3a nokasHmMkamm SDNN, RMSSD, CV
KOPEJIOE 3i 3HMKEHMM CYMapHUM PiBHEM aKTUBHOCTI
perynaTopHUX NpoLecis 3a CNeKTpasibHUM NMOKa3HUKOM
TP i cBiAYMTb NPO HaNpPYXeHHA PerynaTopHMUX CUCTEM.

Puc. 3. 3miHu )KUPHOKUCNOTHOrO cKnagy docdoniniais TKAHMH MmioKapaa i NeviHku
3a ymoB gii pagiauii Ta nonepeaHboro BBegeHHA NaHS.
Mpumitka: * — BiporiaHicTb (p<0,05) Woa0 BMXiZHOTO PiBHA.

3a ymos gii pagiauii Ha doHi BBeaeHHA NaHS BcTa-
HoBneHo 36inbweHHa SDNN Ha 21% BigHOCHO BNAMBY
CaMOro nulie OMPOMIHEHHA, WO MalKe [ocArae Be-
JIMYUMHU KoHTposnto (auB. puc. 2). MigsuweHHa SDNN
CBigYMTb NPO NOCUNEHHA AaBTOHOMHOI peryaauii Ta
3HUXKEHHA aKTUBHOCTI cumnaTtmnyHoro sigainy AHC. Bia-
MIYEHO TaKOX TeHAeHUito o niasuweHHa CV i RMSSD
LLLOA0 iOHI3Y04YOro ONpPOMiHEHHA. 3POCTaHHA PiBHA CTa-
TUCTUYHMX MOKA3HMKIB, 3arajloM, BKA3ye Ha aKTUBaL,it0
MNCHC 3a ymoB nonepeaHbOro Ao Aii pagialii BBeaeH-
HA AoHOpa rigporeH cynbdigy Bi4HOCHO BRAMBY AuLle
iOHI3yO4YOro BMNPOMIHIOBAHHA, WO € KPUTEPIEM NO3M-
TMBHOro edeKTy Aii uboro razoBoro TpaHcmiTepa. lo-
nepegHe Ao Aii pagiauii sBegeHHs NaHS npussoantb
[0 MEHLU BUMPAXKEHOro 3HUXeHHA TP, HiXXK npu BnaAuBI
Ve ONPOMIHEHHSA, WO BKa3ye Ha MiATPMMAHHA Bi-
pOriAHO BULLOMO PiBHA PErynaToOpHMX MPOLLECiB 3a LMX
ymoB. TaK, 3arasibHa NOTYXKHiCTb CNeKTpy Yepe3 1 foby
nicna onpomiHeHHA Ha GOHi BBEAEHHA AOHOPA rifporeH
cynbdigy smeHweHa Ha 27% WoA0 BUXigHOro piBHA, ane
[OOCTOBIPHO BWLLA, HixK Npu Aii pagiauii (aue. puc. 1).
Mpy1 LbOMY CNOCTEPIraETbCA iICTOTHO BULLLA, MOPIBHAHO 3
BMN/IMBOM pagiaLii, CnekTpasnbHa NOTYKHICTb B Aiana3oHi
LF i MF, wo nnwe Ha 14% HUKYe KOHTPOIbHUX 3HAYEHb.
Lle moxe BKa3yBaTM Ha aKTuBaLito bapopedneKkTopHoi
CMMMNATUYHOT NaHKKU Ta eproTPOMHOro BMNAMBY. 3HaYeH-
HA CMMNATO-BAryCHOrO iHAEKCY 3MiHIOETbCA HA KOPUCTb
nepeBaxaHHA CMMMNATUYHUX BMJIMBIB, LLO Pa3oM 3 aK-
TUBALLIED BCiX NAHOK PEryaaTopHMX MPOLECIB CBIAYNTb
npo MmobinisaLito eproTponHMX peakuin y BignoBigb Ha
Ait0 IOHI3YH0YOro ONPOMiHEHHS.

OTpuMaHi pe3ynbTaTt AOCNIOKEHHA CBig4aTb Mpo
NnoKpaleHHs nepebiry agantauiliHMX npouecis 3a Aaji
paaiauii nig BnAnBom rigporeH cynbdigy, Wo noaarae 8
AKTMBALT Pi3HWUX NAHOK PErynaTopHMX CUCTEM 3 nepe-
Ba)Katouol mobinisaujiero napacMmnaTMYHOI HEPBOBOI
CMCTEMW Ta MOMIPHOI aKTMBALLIED eproTPOnHUX NpPo-
uecis. MonepeaHe Ao Aii paaiauii BBeaeHHsa NaHS 3meH-
LUIYE HaNpPYyeHHA PeryiATopHMX NPOLLECIB, iHAYKOBaHMX
iOHI3yIOUMM ONPOMIHEHHAM.

BiAOMO, LLLO OCHOBHI NO3aHyK/AeapHi epekTn Aii io-
Hi3yl04Oro BMMPOMIHIOBaHHA, 0CO06AMBO 3a Aji Manumx
003 pagiauii, BUABAAOTbLCA Y HEKOHTPO/IbOBAHIM aKTK-
BaLil BiIbHOPagMKaNbHUX peaKLii i3 3any4yeHHAM no-
NiHeHacuyeHux *KupHux Kucnot (MHXK) docdoninigis
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b6iomembpaH. PO3BUTOK OKMCHOrO CTpecy 3a LuX yMOB
MOXe CMPUYNHATM Pi3Hi NOPYLIEHHA 0OMiHY PevyoBUH B
opraHi3mi, Hacamnepea, NopyLuyoyYn 6anaHc mixK npo-
Ta aHTUOKUCHUMMW peaKLiaMM, NPUTHIYYHOYM aepobHUiA
eHeproreHes, a BiAMNOBIAHO MNOTYXKHICTb €pPronponHux
npouecis. Tomy 3miHa CTPYKTYPHO-PYHKLiIOHANbHUX Xa-
paKkTepucTuk bionoriyHnx membpaH moxe iHpopmysa-
TM NPO CTaH MeMbpaHO3aIeXKHOro MeTaboniamy, akTUB-
HICTb MapPaKPUHHUX PErYIATOPHUX CUCTEM.

Hamu npoBegeHi [OCAiAKEHHA *KUPHOKUCIOTHOTO
CTaHy ¢pocdoninifis TKAHWH, WO XapaKTepU3yoTbCA pis-
HOO pPafiopesnCTeHTHICTIO, 0c0BMBOCTAMM MeTaboniy-
HO-QYHKLiOHaNbHWUX XapaKTePUCTUK — cepLia i NeYiHKK.
BcTtaHoBNEHO, L0 BBEAEHHA fOHOPA rigporeH cynbdiny
(4epes 30 xB.) NpM3BOAUTL A0 3MiHM KoMmno3uuii MHMKK
docdoninigis TKAHWUH MioKapaa i NeYiHKM WoA0 KOHTpP-
onto (AuB. puc. 3). Y 060ox TKaHMHax 3adikcoBaHO nig-
BULLEHHA PiBHA OMera-3 i 3HMXKeHHA omera-6 nosniHe-
HAaCMYEHUX KUPHUX KUcAoT. Hanbinbwot mipoto 3pic
BMICT A0KO3aTpueHoBOI (C22:3) Ta eliko3anaHTaeHOBOI
(C20:5) omera-3 MHXKK Ha 13% y mioKapgai (p<0,05) Ta
Ha 14% — y neviHui (p<0,05) WoA0 TBAPUH KOHTPOAbLHOT
rpynu. 3adikcoBaHo 36inbleHHA PiBHA NiHONEHOBOI
(C18:3) — Ha 8,5% y TKaHWHiI MioKapaa, AOKO3aneHTa-
€HoBOi (C22:5) — Ha 8% Yy TKaHWHI neyviHKKM. HaTomicTb
BigMIYEHO TEHAEHLI0 A0 3HUXKEHHA 3arajbHOro pPiBHA
omera-6 noniHeHaCMYEHUX XUPHUX KucaoT docdonini-
Ais. Cepep, UbOro Kaacy XMPHUX KUCNOT 3HAYHO 3MEH-
LUMBCA WOA0 KOHTPOJIIO BMICT eiko3aamneHoBoi (C20:2)
Ha 20% i 18% y miokapai Ta neuyiHui, BignosigHo. B
060X TKaHMHAX BigMIYEHO TAKOX 3HUMKEHHS PiBHA ei-
Ko3aTpmeHoBoi (C20:3) Ha 10% (p<0,05). 3a TakMx 3miH
komnosuuii MHXK XUPHUX KUCNOT cniBBiAHOLWEHHA
omera-3/omera-6 BiporigHo 3pocno y TKaHWHI MioKapaa
— Ha 11%, y TKaHMHi neviHkM — Ha 10% (p<0,05). 36inb-
LIeHHA CniBBiAHOWEHHA omera-3/omera-6 nig BNAnMBOM
H2S € NpOrHOCTMYHO CNPUATINBOKD XaPaAKTEPUCTUKOO
moaudikaLii  CTPYKTYPHO-PYHKLiOHAIbHOT  opraHisa-
Lii KNITUHHMX Ta CyOKNITUHHUX BiomembpaH, a BiATaK i
noKpatueHHa ¢yHKuin [22]. CnissigHoweHHA omera-3/
omera-6 MHXK 3anmwaeTbca BUWMM WOAO KOHTPOIIO
B 060X TKaHMHax i yepes 1 goby nicns sBegeHHs NaHS,
He 3BarKaloymM Ha TeHAEHL,it0 4,0 3HUXKEHHA CTOCOBHO Mo-
nepeaHbOro TepMiHy Aii JOHOpPa CiPKOBOAHIO.

|loHi3yto4e BUNPOMIHIOBAHHA Yepes 24 rog,. Npu3Bo-
OUTb [0 iICTOTHWX, ane NPOTUNEKHMUX WOA0 BMNAMBY A0-
Hopa H2S, 3MiH BMICTy NONIHEHACUYEHUX XKUPHUX KUC-
NIOT: 3MEHLLUEHHA PiBHA omera-3 i 36iNblueHHs omera-6
MHXK. BCTaHOBNEHO 3HUMKEHHA BMICTYy eliKo3anaHTae-
HoBoi (C20:5) omera-3 noniHeHacU4YeHoi }KUPHOI KNCo-
™ Ha 19% i 13% wo[0 KOHTPOALO, BigNOBIAHO, Y MiO-
Kapai Ta neviHui (p<0,05). BigMmiueHO TaKoX A0CTOBipHe
3HMMKEHHA (Ha 12%, p<0,05) KOHUEHTpaLil AOKO3aneH-
TaeHoBOi Kucnotu (C22:5) y miokapai, a TakoXK TEHAEH-
Lit0 4,0 3HUXKEHHA BMICTY iHLIWMX OMera-3 XXUPHUX KUCOT
B 060X TKaHUHax. Lle 3meHLeHHA moxKe ByTn nos’A3aHo
i3 3a/ly4eHHAM LMX Ta iHLWNX HEHACUYEHUX KUPHUX KUC-
N0T y NpoLecu ninonepoKkcnaaLii, Wwo niarseparKyeTbea
nonepesHbO MPOBEAEHUMU HAMU AOCNIANKEHHAMM Ta
OaHuMK nitepaTypm [23].

OpfHOYACHO 3i 3MeHLWeHHAM BMicTy omera-3 MHXKK
3a Aii iOHi3yt04Oro BMMPOMIHIOBAHHA 3adikcoBaHO
36iNbLUEHHA BMICTY omera-6 nosiHeHaCUYeHUX XKUPHUX
KMCNOT, Halbinbwow Mmipoto eliko3agueHooi (C20:2)
Ha 16% Ta eliko3aTpueHoBoi (C20:3) Ha 11% (p<0,05) y

neviHui. BctaHoBAEHO, WO 33 BULLE HaBeAeHOro npoodi-
0 3MiH piBHA omera-3 i omera-6 MHXK docdoniniais
nig BNJMBOM IiOHI3yHO4Oro OMPOMIHEHHA CniBBIAHO-
LeHHA omera-3/omera-6 BiporifAHO 3MeHLLMAOCH LWOA0
KOHTPOI0 Y TKAHWHI MioKkapaa — Ha 9%, y TKAHWHI neYiH-
KM —Ha 12% (p<0,05). Lle, BiAnoBiAHO, 3yMOB/IOE 3MiHK
CTPYKTYPOBAHOCTI Ta NAMHHOCTI 6iomembpaH, a BiaTaK
i nopylweHHA peanisauii membpaHo3anexHUX PyHKLin
KNITUHHUX | CYOKAITUHHUX CTPYKTYP.

3a ymoB nonepeaHboro Ao Aii pagiauii BBeAeHHA
NaHS BcTaHOB/IEHO 3POCTAHHA PiBHA CNiBBiAHOWEHHA
omera-3/omera-6 WoAo Aji pagiauji, npoTe iX BeANYNHN
He [OCAMNN NOKa3HUKIB KOHTPOIO.

BUCHOBKU. EK30reHHe CTUMYyNOBAHHA NapaKpUHH-
HUX H2S-3aneKHUX CUTHANbHUX MPOLLECIB BBEAEHHAM
NaHS icTOTHO BN/AIMBA€E Ha CUCTEMHI PErYNATOPHI Mexa-
Hi3Mmu pisHMX piBHiB. Yepes 30 xB. Ta 1 goby nicna Bee-
[LEHHSA foHOopa rigporeH cynbdify BiAMIYAETbCA aKTMBA-
LA BCIX JAHOK PEery/IATOPHMX CUCTEM 3 NepeBaXKatoyor
mobinisauieto NMCHC. 36inblieHHsa piBHA TP, a Takox
CMeKTpaNbHOI NOTYXKHOCTI B Aiana3oHax HF i MF, RMSSD
Ta iHLWMX CTAaTUCTUYHUX MOKa3HUKiB BCP, 3HM»eHHAa MF/
HF TaKo cBig4aTb Npo MigBuweHHA PYyHKLiOHANbHO-
meTaboniuHux pesepsis nig snansom H2S y gocniasxy-
BaHi TEPMIiHU. 3MiHW PErynATopHMX NPOLLEeCiB CYynpoBoO-
OKYHOTbCA MOAMOIKALLIED KUPHOKUCIOTHOIO CKNaay
docdoninigis TKAHWMH MioKapaa Ta NeYiHKK, WO nonsarae
Y 3POCTaHHI BMICTy omera-3 nofiHeHaCUYEHUX KUPHUX
KMCOT, 36inblIeHHi cniBBigHOWeEHHA omera-3/omera-6.
Yepes 1 goby nicna onpomiHeHHA go30t0 2 [p BCTaHOB-
NIeHO iCTOTHE 3MeHLWeHHA TP NOpiBHAHO 3 KOHTpoAem
Ta 3HWUMKEHHA MOTYXKHOCTI Y BCiX Aiama3oHax CnekTtpy,
O CBiAYMTb MPO MPUrHIYEHHA aKTUBHOCTI BCIX JIAHOK
perynaTopHmMx cuctem. 3a umx ymMoB Aii pagiauii BcTa-
HOB/IEHO ICTOTHE 3MEHLUEeHHA CNiBBigHOWEHHA omera-
3/omera-6, WO 3yMOB/IOE MOPYLUEHHA MIKPOB'A3KOCTI,
NAMHHOCTI Ta PYXOMOCTi NiniaHoi ¢asu, HacAigKOM AKMX
€ 3MiHM MembpaHo3anexHUx ¢yHKLUioHabHO-MeTa-
6oniyHnx npouecis. EPeKT nonepegHboro Ao aji pagi-
auii BBeAeHHA AoHOpa rigporeH cynbdigy BUABNAETHCA
B 3MEHLUEHHI HanpyXeHHA PeryaaTopHMX MnpoLecis,
36i/1bLLEHHI NOTYHOCTI BigHOBHUX NPOLECIB, MOMIipHil
aKTUBALT eproTPonHMUX peakLuiit, MeHLW BMpPaXKEHOro
3HUMKEHHA CcniBBigHOLWEHHA omera-3/omera-6 nopisHA-
HO 3 BMNJIMBOM Camoi AnLe pagiauii. Lle 4oBognTb Nosu-
TUBHUI eeKT 3aNy4eHHA NapakPUHHUX PerynaToOpHUX
cucTem CipkoBogHo o dopmMyBaHHA edeKTUBHOI Npu-
CTOCYBa/IbHO-KOMMEHCATOPHOI peaku,ii opraHiamy 3a Aaji
pagaiauii.

Bucnosat0emo wjupy noodsKy 3a 0ornomozy 8 peasi-
3ayii memodie 00cCniOHeHHA 20/1086HOMY HAYKOBOMY
cniepobimHuKy IHcmumymy cinbcbKo20 2ocrnodapcmead
Kapnamcekoao pezioHy, 0okmopy CinbcbKoz2ocnooap-
CbKUX HayK Pisicy Mocuny ®edoposudyy.

MepcnekTMBM nNoganblMX AoCNigXKeHb. BusueH-
HA disionoriuHmx edekKTis rigporeHcynbodigy Ta napa-
KPUHHUX MEXaHi3MiB BNIMBY MOr0 Ha KNITUHHOMY PiBHi
MOXe 6yTM NepcnekTUBHUM Y 3aCTOCYBaHHI LibOro ra3o-
TPaHCMiTEPA ANA 3MEHLUEHHA HEraTUBHOTO BMN/INBY €KC-
TPeManbHUX YUNHHUKIB Pi3HOI MpMpOAU, B TOMY YUCHI,
pagiair.
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BM/IMB JOHOPA CIPKOBOAHIO HA BAPIABE/IbHICTb CEPLLEBOTO PUTMY | JXUPHOKUCNOTHWUIA CKNAL
®0CPHOoNINIAIB MIOKAPAA LLYPIB 3A YMOB Ali MAZIUX 103 IOHI3YIOYOro BUNPOMIHIOBAHHA

KoBanbuyK I. M., Nkeroubkuit M. P., Kosanbuyk C. M.

Pe3tome. BuasneHi 3miHuM napametpis BapiabenbHocTi cepuesoro putmy (BCP) wypis yepes 30 xB. Ta 1 aoby
nicnsa seeaeHHA NaHS go3oto 7,4 mMr/Kr cBig4aTb NPO aKTMBALLiO BCiX JAHOK PEryaTOpHUX CUCTEM 3 MepeBakatoyoto
Mmobinizauieto napacMmnaTUYHOT HEPBOBOI CUCTEMU. 3MIHWU PEryASTOPHUX NPOLLECIB CYMPOBOANKYOTbCA MoANdiKa-
LLIED XMPHOKUCIOTHOTO cKNaay ¢ocdoninifis TKaHMH MioKapaa Ta NediHKM, Wo nonarae y 36inbleHHi cnissigHo-
weHHs omera-3/omera-6 MHXK. Yepes 1 goby nicns onpomiHeHHsA 403010 2 [P BCTaHOBNEHO 3HUMEHHA omera-3/
omera-6 MHXK nopiBHAHO 3 KOHTPO/NEM, @ TaKOXK ICTOTHE 3MEHLUEHHA CMEeKTPasIbHUX | CTAaTUCTUYHUX MOKa3HUKIB
BCP, L0 BKa3ye Ha NPUrHiYeHHA aKTUBHOCTI BCiX IaHOK perynatopHux cuctem. Edpekt nonepeaHboro Ao aii paaiauii
BBeAeHHA NaHS BUABAAETLCA B 3MEHLLEHHI HAaNPY)KEeHHA PeryiaTopHMUX NpoLuecis, YaCTKOBOMY MOKPALLEHHI Npo-
dinto *KMPHOKUCAOTHOTO cKnaay pocdoninifis miokapaa, NnediHku.

Kntouosi cnosa: BapiabenbHicTb cepuesoro putmy (BCP), ioHi3ytoue BUNPOMiHIOBaHHA, AOHOP CiPKOBOAH!O, Mi-
oKapa, NeviHKa, omera-3 Ta omera-6 NoNiHEHACKYEHI XUPHI KUCAOTW.

B/IMSAHUE JJOHOPA CEPOBOAOPO/A HA BAPUABE/IbHOCTb CEPOEYHOIO PUTMA U }UPHOKUC/IOTHbIN
COCTAB ®0OCHO/IMNUA0B MUOKAPIA KPbIC B YC/IOBUAX AENCTBUA MAJIbIX 0,03 MOHU3UPYIOLLLEFO U3-
NYYEHUA

KoBanbuyK WU. H., MKeroukuii M. P., Kosanbuyk C. H.

Pe3tome. BbisfiBNeHHble M3MEHEHMA NapameTpoB BapuabenbHocTU cepaedvHoro putma (BCP) kpbic yepes 30
MuH. 1 1 cyTkm nocne seegeHnsa NaHS B gose 7,4 Mr/Kr CBMAETENLCTBYIOT 06 aKTUBALMKM Pa3/IMYHbBIX 3BEHbEB
perynaTopHbIX cuctem ¢ npeobnasatollen mobmnmsaumen napacMMNaTMYECKON HEPBHOW cUCTeMbl. M3meHeHus
PEerynaTopHbIX NPOLLECCOB COMPOBOXKAATCA MOAUPUKALIMEN KUPHOKUCAOTHOTO cocTaBa dochonmnmnaos TKaHen
MMOKapAa M NeyYeHu, KoTopas COCTOUT B YBENIMYEHUM COOTHOLEeHUsA omera-3/omera-6 MHXKK. Yepes 1 cyTku nocne
061yueHmns B fo3e 2 [p yCTaHOB/IEHO CHUMEHUE COOTHOLEeHUA omera-3/omera-6 MHXK oTHOCUTEIbHO KOHTPOASA, a
TAKKe CYLLeCTBEHHOE YMeHbLUEHWE CNEKTPasIbHbIX U CTAaTUCTUYECKMX NoKasaTenei BCP, 4To yKasbiBaeT Ha yrHeTe-
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KNIHIYHA TA EKCNEPUMEHTAJIbHA MEOWULIUMHA

HWMe aKTUBHOCTU BCEX 3BEHbEB PErYNATOPHbIX cUcTEM. DDDEKT NPesBapUTENIbHOTO K AeNCTBUIO paavaLLMm BBeAEHUA
NaHS cocTonT B yMeHbLIEHUW HAaNpPAXKeHWUA PeryiaTopHbIX NPOLECCOB, YaCTUYHOM YyYLleHUM NPODUNA SKUPHOKMC-
NIOTHOTO cocTasa GochoNMNUA0B MMOKAPAA U NeYeH!.

KnioueBble cnoBa: BaprabenbHOCTb cepaedHoro putma (BCP), MoHM3UpyloLee U3nydeHune, LOHOP CEPOBOAOPO-
03, MMOKapa, neyeHb, omera-3 n omera-6 nosIMHeHaCbILWEHHbIE }KUPHbIE KMCAOTbI.

INFLUENCE OF HYDROGEN SULFIDE DONOR ON THE HEART RATE VARIABILITY AND THE FATTY ACID
COMPOSITION OF PHOSPHOLIPIDS IN MYOCARDIUM IN RATS IN THE CONDITIONS OF THE ACTION OF SMALL
DOSES OF IONIZING RADIATION

Kovalchuk I. M., Gzhegotsky M. R., Kovalchuk S. M.

Abstract. The aim of our study was to study effects of exogenous administration of a hydrogen sulfide donor
NaHS on the heart rate variability (HRV) and the fatty acid composition of phospholipids of the heart tissues in rats
under the influence of ionizing radiation.

Purpose and methods of research. Experimental studies were performed on 50 sexually mature male rats
weighing 180-200 g. All experiments were carried out in compliance with the principles of bioethics in accordance
with the provisions of the European Convention for the protection of vertebrate animals used for experimental and
other scientific purposes (Strasbourg, 1986). NaHS solution was administered intraperitoneally at a dose of 7,4 mg/
kg (Sigma Aldrich, USA). The irradiation of animals was performed in a single-fraction total dose of 2 Gy. We recorded
a peripheral pulse non-invasively in non-narcotic animals for the purpose of the HRV analysis. Determination of the
fatty acid composition of phospholipids in the heart muscle and liver was performed by gas-liquid chromatography.

Results and discussion. As a result it was found, that the total power of the spectrum has increased in comparison
to the control group due to the increase of spectral power in all frequency bands, significantly 30 minutes after the
administration of the H,S donor. Also, the increased spectral power in the range of high frequency oscillations
correlates was detected with rise of CV, SDNN, RMSSD, that, in general, testifies to the activation of the autonomous
circuit of regulation of cardiac activity. The results of HRV after 24 h of administration of NaHS have shown noted
maintenance of a high level of TP that exceeded the control value, however, it decreased after the influence of
hydrogen sulfide on the 30" minute. The growth of statistical parameters of HRV on vs control data was also noted,
which indicates an increase in the tonus of the parasympathetic nervous system (PSNS), but it was in a lesser degree
of severity than data of rats which was recorded on the 30" minute. Thus, on the 1% day after administration of
NaHS, there was a prolonged effect in comparison to that on the initial (30 min) period of exposure to the hydrogen
sulfide donor, which ensures the maintenance of increased activity of regulatory processes. One day after total body
radiation (TBR) at a dose of 2 Gy, TP decreases in twice was established compared to the control group. The decrease
in power in all spectrum ranges was recorded: LF, MF and HF. This data indicates on a significant inhibition of the
activity of all parts of regulatory systems. The reduction of HRV time parameters (SDNN, CV, RMSSD) characterizes
inhibition of PSNS activity. Thus, the reduction of the total effect of autonomic regulation by SDNN, RMSSD, CV
correlated with the reduced total level of activity of regulatory processes by the spectral index of TP and indicated
the activation of central regulatory systems. Under the influence of radiation on the background of administration
NaHS, it was found that the values of time indexes have increased significantly relative to radiation and almost
reached the baseline. The previous administration of NaHS before radiation led to a less pronounced reduction in
TP than with radiation alone, indicating maintaining a much higher level of regulatory processes in these conditions
than radiation. Thus, the total power of the spectrum 1 day after irradiation with the background of administration
of a donor hydrogen sulfide was reduced relative to the results of control, but was significantly higher than at single
radiation.

Also, it has been established that the effect of a hydrogen sulfide donor (NaHS) in 30 minutes after its introduction
leads to increase in the level of omega-3 and a decrease in the level of omega-6 PUFA phospholipids in myocardium
vs control group. With such changes in the composition of PUFA, the ratio of omega-3/omega-6 was significantly
increased in myocardial and liver tissues. One day after NaHS administration, the ratio of omega-3/omega-6 remains
significantly higher than in control group in both tissues, despite the tendency to decrease of previous lifetime of
hydrogen sulfide donor. It has been established that under the influence of ionizing irradiation (after 24 hours)
the ratio of omega-3/omega-6 were significantly lower in comparison with control group in myocardium and liver
tissues. According to the pre-radiation exposure to NaHS, a tendency towards an increase in the ratio of omega-3/
omega-6 to the ionizing radiation effect was observed, but their values did not reach the level of control.

Conclusions. The obtained results indicate improvement of the adaptation processes to the action of radiation
under the influence of H,S, which consists in the activation of various links of regulatory systems with the prevailing
mobilization of the parasympathetic nervous system and moderate activation of ergotropic processes, and partial
improvement of the fatty acid composition of the phospholipids in the myocardium and liver.

Key words: heart rate variability (HRV), fatty acids composition of phospholipids, ionizing radiation, hydrogen
sulfide donor, myocardium, liver, omega-3 and omega-6 polyunsaturated fatty acids.
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