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Pedepar Abstract

Apmepianvrua cinepmensisi 3a1UUAEMbCsL OOHIEK 3 OC- Hypertension remains one of the main problems in modern
HOBHUX NPOONeM CYyUaACHOT MeOUYUHU, OCKIIbKU € NAMo- medicine since it is a pathogenetic factor leading to a large
2EHEMUYHUM (DAKMOPOM BENUKOT KITbKOCMI cepyeso-cy- number of cardiovascular diseases and premature death.
OUHHUX 3AXB0PI0GAHL MA NPUUUH NEPeOHdCHOT cMepmi. The aim of the study is to measure and compare the levels
Meta 0ocriodcenHst - GU3HAUUMU MA NOPIGHAMU GMICIT of sulfhydryl groups in plasma and blood as well as
CYNb@IIOPUNLHUX 2PYR NAA3MU § KPOGI T BIOHOBIEHO20 2Ty~ reduced glutathione of erythrocytes in patients with stage
mamiony epumpoyumie y nayicHmis 3 apmepianibHoro 2i- 11 hypertension before and after engaging in a controlled
nepmensiceio 1 cmaoii 00 ma nicist 00306an020 PizuuHO20 physical exercise taking into account the intake of vitamin
HABAHMAdICeHHsL HA QhOHI yorcusarnHs simaminy E ma ceneny. E and selenium.
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Marepiaa i meronu. 60 nayicumis 3 apmepianvHolo 2i-
nepmensieto Il cmadii ma 30 npakxmuuno 300po6ux ocio.
Obcmedrcysami 0coou BUKOHYBANU HA 8EI0EPOMEMPI 08O~
cmynenese hizuune HABAHMANCEHHS 3 IHIMEHCUBHICTIO,
sika gionosioana 50 % i 75 % Haneimcno2o MakcumanibHo2o
CHOJICUBAHHS KUCHIO op2anismom. Tpusanicme Haeanma-
JHceH sl OOPIBHIOBANA 5 X8 HA KOJCHOMY CHYneHi 3 mpu-
XGUIUHHUM 8IONOYUHKOM MIdC HUMU. 3a6ip Kposi 3 K-
MbOBOI eHU NPOBOOUBCSL NEPEO BE0EPLOMEMPIEIO MA He-
pe3 5 xeunun nicis wei. Y nayienmie 0o ma nicis Qizuu-
HO20 HABAHMAINCEHHS GUSHAYATU BMICM CYIbAIOPUTLHUX
2PYN NIA3MU U epUmpOYUmis i BIOHOBILEHO20 2IYMAMIOHY
epumpoyumis. QbcmediceH st nPOBOOUNIOCH 08IUL - 00 MA
nicas yocueanns eimaminy E i ceneny.

Pesynbrar it odroBopenHs. Ockinbku He2atinolo 6i0no-
810010 HA 6E0CP2OMEMPIIO € 3MIHU PI6HSI HEDLIKOBUX CY/lb~
@eiopunbHUXx epyn epumpoyumis (3HUNCEHHs), MONCHA
NPURYCIUmMu, wjo came 6oHu Oepyms yuacms y popmyeanii
NepeUHHOI KOMNEeHCamopHoi peakyii'y 6i0onogiob Ha Qizuune
HANpYsiCceHHsl 8 0Cib 3 apmepiaibHOI0 2INEPMEH3IEIO.
BucHoBku. Takum uuHoM, 3HUICEHHS. PIGHS HEDLIKOGUX
CYNbIOPUILHUX 2pYn epumpoyumie 0ae MONCIUBICIb
OYiHUMU CIYNiHbL CIMpecy, AKUL 6NIUBAE HA OP2AHIZM IO~
OUHIL, & MAKOIC NOKPAUSEHHS AHMUOKCUOAHIMHO20 3AXUC-
my y nayieHmie 3 apmepiaibHoi0 2inepmen3icto nicis
yorcusanus gimaminy E ma ceneny sik 0o, max i nicas ¢i-
3UYHO20 HABAHMAIICEHHS.

Beryn

VY CcTpyKTypi cepleBo-CyAMHHUX 3aXBOPIOBAHb
MPOBIiTHE MiCIIe 3aiiMae apTepiajibHa TirepTeH3is
(AT'), ToMy 110 BOHA MPU3BOAUTH JI0 TIKKUX
YCKJIaJHEHb, BUKJIUKAE PO3BUTOK MO3KOBOT'O 1H-
CYIIBTY 1 1IIEMI9HOT XBOPOOH CepIIs, 110 € MPH-
YMHOIO HEMpale3AaTHOCTI Ta CMEPTHOCTI Hace-
nerHHs. Al € BXITMBUM (PaKTOPOM PU3HUKY B PO3-
BUTKY KaJIbIIH(PIKOBAHOTO A0PTATLHOTO CTEHO3Y
(AC) micnst TaKUX MIOKA3HUKIB, SIK JIITHIH BIK, 40-
JoBivya craTh 1 KypiHHs. Haiibinpie 3HaueHHS
MiIBUIIIEHOTO apTepiaIbHOTO TUCKY CIIOCTepira-
€ThCsI HA MOYATKOBUX eTarax po3BUTKy AC, oc-
KiJTBKH 3MiHH B TTHAMIIli KDOBOTOKY MIPU3BOASATH
JIO0 TIOITKO/PKEHHS KJIaraHa Ha CTOPOHI a0PTH -
IUISHKA, sIKa CXUIbHA 10 OUIBII CHILHOTO BILIH-
By. [TosiBa AeeKTiB €HIOTENII0 y X MiCIISIX
MIPU3BOIUTS JI0 1HIIIAIIT OKCUTATUBHOTO CTPECY
Ta 3anajabHUX Tporecis [1].

Bimomo, 110 cTpec Moke PU3BOTUTH 10
Tpan3uTopHoro miaBuiieHHs AT [2, 3]. He Bus-
YEeHO JI0CTaTHBO, SKOi caMe IPUPOIH ITOIPA3HUK
Mae OyTH, SIK JIOBIO BiH Ma€ JisATH, MO0 TpHU-
3BECTH JI0 3HAYHUX HACITIJIKIB, SIK BU3HAYHUTH Ca-

Material and Methods. There were 60 patients with stage
1I hypertension and 30 relatively healthy individuals. The
individuals under observation performed a two-stage
physical exercise on a stationary bicycle ergometer with the
intensity, corresponding to 50 and 75% of the maximum
oxygen consumption by the body. The overall duration of
each stage of the physical exercise accounted for 5 minutes
with a three-minute break to rest in between. Blood was taken
from the ulnar vein before the cardiac stress test and 5
minutes after it. The content of sulfhydryl groups in plasma
and erythrocytes, as well as reduced glutathione of
erythrocytes was measured in patients before and after the
physical exercise. The examination was conducted twice -
before and afier the intake of vitamin E and selenium.
Results and Discussion. Since the immediate response to a
cardiac stress test performed on a stationary bicycle is shown
by changes in the level of non-protein-bound sulfhydryl
groups of erythrocytes (the level decreases), it can be
assumed that they are involved in the formation of the
primary compensatory reaction in response to physical
exercise in individuals suffering from arterial hypertension.
Conclusion. Thus, the decrease in the level of non-protein-
bound sulfhydryl groups of erythrocytes enables to assess
the degree of stress that affects the human body, as well as
the antioxidant protection enhancement in patients with
hypertension after taking vitamin E and selenium both before
and after engaging in physical exercise.

Me Horo 3B's30K i3 miaBumeHHIM AT abo x sk
OIIIHUTH KUTBbKICHO #oro cwry [4-7]. [HTeHcu-
¢ikamis nporeciB [10J] y nmamienTis 3 AT po3-
ITIAJAETBCS K HAJ3BUYAHHO BaXXJIIMBUN MeXa-
Hi3M iHimiamii i mporpecyBaHHs 3aXBOPIOBAHHS
y fioro panHbOMY Tiepiofi. Y marienTis 3 Al ipu
TpUBAJIOMY TIepe0iry 3aXBOPIOBaHHS 1, HE3BaXKa-
I0YM Ha aHTUTINEPTEH3UBHY TEPAIIiio, sKa Ipo-
BOJMJIACS Y OUTBIIOCTI 3 HUX, CIIOCTEPIraloThCs
O3HAKH aKTHBAIlii BITbHOPAIUKAIEHUX peaKilii
PI3HOTO CTYTEHsI BUPAXEHOCTI [8].

Jlo mpenapariB 3 aHTHOKCHJIAHTHOIO aK-
TUBHICTIO HaJe)XKUTh BiTamiu E, 110 € HaiiBax-
JMBIIIUM JTI0(P1UIEHUM aHTHOKCHIAHTOM B Opra-
Hi3MI 1 3HAXOMUTHCA Y KIITUHHUX MeMOpaHax.
l0ro aHTHOKCHIAaHTHA AKTHBHICT IPOSIBIIAETh-
Csl IEPEBAKHO Y B3aEMO/Iii 3 IEPEKUCHUMH CIIO-
JyKaMHu OpraHigyHoi nmpupoan. OeHonpHi paau-
KaJI1 TOKO(EpOJTiB MOXKYTh 31HICHIOBATH OOpUB
JIAHIIOTa TIPU B3a€MOJIT 3 IEPEKHUCHUMU PaJIH-
KaJaMH JKUpHUX KUCIOT. Ha choromni Biomo,
110 Y>KMBaHHSA BiTaMiny E mokparye engoTeniii-
3anexHy Baszonmiaranito. Bitamin E monepe-
JOKa€ OKMCHEHHS JITIOMPOTEi/[iB HU3BKOI IIiJTh-
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Tabnuys 1

3acanvna xapaxmepucmuxa epyn 00CAiOHCeHHs.

O3naka Kontponbna rpyna | JlocainHa rpyna P
Bik, pokn 29,46+1,46 42,10+1,77 >(0,05
Maca Tina, kr 74,65+1,73 87,55+0,90 >0,05
Pict, cm 173,89+1,03 171,92+1,26 >0,05

HOCTI in vivo, Horo HeTpuBaje 3aCTOCYBaHHS
NPU3BOIUTH 0 TIOJIMIIEHHS TEBHUX MapKepiB
enioTemansHol nuchyHkiii [9].

CeneH B opraHisMi, B OCHOBHOMY, BXO-
JMTH JI0 CKJIAJy LUCTETHY, KapOOHOBHIA CKEJeT
SIKOTO TIOXOUTH 13 cepuHy. OcoOnmBe MicIie ce-
pen 610JIOTIYHO aKTHBHUX PEYOBHH TMOCI/IAE Ce-
JeH-3anexHa nryrarionnepokcuaaza (I'TIO).
[Monan 70% akrusrocTi ['TIO mna3mu npumnamgae
Ha celleH-3aJIe)KHUI (DepPMEHT 1 BiJIOBIa€ KOH-
[EHTpaIlii CeJICHITY HATPIiIO Ta CEJNCH-IUCTETHY
B KpoBi. Oco0iuBe 3HaUCHHS MAIOTh [TOPYILIECHHS
aKTUBHOCTI (pepMEHTY IPU OKUCHUX CTPECOPHUX
peaxuisix, ockinbku ['TIO perysroe piBeHb Bijb-
HOPAIMKAJIILHOTO OKHCHEHHS IUIIXOM PYyHHY-
BaHHSI TOKCHYHUX TiJPOTEPOKCUIIB 1 3aXUCTY
MeMOpaH BiJl IIKiTTUBOT Jii OCTaHHIX. 3aCBOEH-
Hs1, METa0O0JT13M Ta BKIIFOUEHHS CEJIeHY JI0 CKJIa-
JTy aMiHOKHCIIOT i )epMEHTIB TiCHO TOB's13aHi 13
3abesmneueHHsM BitaminoM E. IcHye TBepkeH-
HSl, 110 CeJIEH MOCUITIOE AaHTHUOKCUAAHTHY aKTHB-
HiCcTb BiTamiHy E mpH iX olHOYaCHOMY 3aCTOCY-
BaHHi [9-12].

J17st OLIiHFOBaHHS aJaNTaIlifHAX MPOLIECIB
OpraHi3My, BUSABJICHHS 1€EKTIB, SIKi IPU3BOIATH
JI0 PO3BUTKY PI3HHX MATOJIOTIYHUX IPOLECIB,
BKIIOUatodn i Al, ZOHITBHO 3acTOCOBYBaTH (i-
3WYHE HaBaHTaKeHHs (BenoepromeTpito) [13-19].

MeTta poOOTH - BU3HAUUTH Ta TOPIBHATH
BMICT 3araJlbHUX, OLTKOBUX Ta HEOLTKOBHUX CYITb(-
TIAPUIBHUX TPYH TJIa3MHU i €pUTPOLIUTIB 1 Bif-
HOBJICHOTO Ty TaTiOHY €pPUTPOLIUTIB Y MALli€HTIB
3 aprepianbHOIO rineprensieto 11 craii no Ta mic-
JIs1 T030BaHOTO (DI3MIHOTO HABAHTAXXEHHS Ha ()O-
Hi y’)kuBaHHs BiTaminy E Ta ceneny.

MarepiaJ i MmeToau

O6crexeno 60 marlieHTiB 3 apTepiaTbHOIO Tilep-
tensiero I1 crazii (mocninna rpymna - 40 4onoBiKiB
ta 20 xiHOK) Ta 30 MPaKTUIHO 30POBHUX OCIO
(xoHTpONBHA rpyma- 20 9onoBikiB Ta 10 KiHOK).

KonTponbHa Ta nociigna rpynu Oynu 3icTaBHI
3a BikoM, Macoro Tina ta poctoM (Taodm. 1).
Ob6cTexyBaHi 0cOOM BUKOHYBAJIX Ha Be-
JOeproMeTpi ABOCTyINeHeBe (Pi3uuHEe HaBaHTa-
’KEHHS 3 IHTEHCHBHICTIO, sika Bigmosigana 50 i
75 % HaJIeXHOTO MAaKCUMAaJIbHOTO CIIOKMBAaHHS
kucHio (MCK) opranizmom. TpuBamicTs HaBaH-
Ta)XKEHHS JIOPIBHIOBAJIA 5 XB HA KOXKHOMY CTYTICHI
3 TPUXBWJIMHHUM BiJIIOYHHKOM.
VYei obcrexxyBani npuitmanu BiTamin E
(100 mr) i "Heocenen" (1 CT. 1. pO34MHY BMICTY
1 pmakona (10 mui), sIKMif TONIepeIHBO PO3UNHSI-
10Th y | 11 Bogm) Ha 100y ynpoaoBx 1 micsiis.
XBopi npuitmanu nizuHonpui 10 mMr Ha 100y.
3a0ip KpoBi 3 JTIKTHOBOI BEHU ITPOBOJINB-
Csl TIepe]l BEIOEPrOMETPIEr0 Ta Yepe3 5 XBUIIMH
micyist Hei. Y mallieHTiB /10 Ta micis (Pi3n9IHOTO Ha-
BaHTAKEHHs BU3HAYAIM BMICT 3arajabHUX, OLIKO-
BUX Ta HEOUTKOBUX CYTb(OTiIPHILHIX TPYII I11a3-
MH ¥ €pUTPOIMTIB 1 BiTHOBJIEHOTO TIYTaTiOHY
epuTporuTiB. OOCTEKEHHS MTPOBOTUIIOCH JIBIYI -
70 Ta Ticys y)KuBaHHA BiTaminy E Ta cerneny.
[TpoBoaumu ceKTpopOTOMETPUIHE BH-
3HAYEHHS BiTHOBJICHOTO TIIyTAaTIOHY EPUTPOILIH-
TiB. [IpuHIMI METOY Oa3y€eThCs Ha BIACTUBOCTI
DIyTaTioOHy pearyBaTH 3 HA/UTUIIKOM aJIOKCaHY,
YTBOPIOIOYH CIIOJTYKY 3 MAKCUMYMOM TIOTJTMHAH-
Hs Ha goBxkuHI xBwii 305 um [20]. KinbkicTh
YTBOPEHOTO KOMILJIEKCY MPOTIOPIIiiiHA BMICTY yT-
BOPEHOTO [Ty TaTiOHy. BMICT BiZTHOBIEHOTO IITIO-
TaTiOHY B €pUTPOLIUTAX Y 37I0OPOBUX JIFO/IEH CTa-
HOBHTH 10704403 MxMomb/i1. CTyIiHb OKUCHEH-
HS1 BITHOBJICHOTO TJTFOTATIOHY B IIPOIIEC] aHAITIZY
cknamgae 39, 91£16,01%. CynabdrigpuibHi rpy-
¥ BU3HAYAJIM B TUIa3Mi Ta epuTpouuTax (Horo-
KOJIOMETPUYHUM YIIBTpa MiKPOMETOIOM.
CratuctuuHy 0OpoOKYy OTpHMMAaHHX pe-
3yJBTaTiB POBOAWIN HA MEPCOHAIEHOMY KOM-
n'foTepi 3 BUKOpUCTAHHIM Tiporpam "Microsoft
Excel" Ta "Statistica". Orinka BiporiJHOCTI pi3-
HUII MiXK TpyTamMu, [0 TIOPiBHIOBAIIUCS, 3/1HC-
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HIOBAJIACsI 3a JIOTIOMOTOF0 BUKOPUCTAHHS TAPHO-
ro kputepito CtbionieHTa 1 kpurepiro Bukokco-
Ha. CTaTHUCTUYHO JJOCTOBIPHOIO Pi3HUINIO BBAXKa-
mm 32 ymMoB p<0,05. BupaxoByBanu cepene 3Ha-
4yeHHs1 BelnuMH (M) Ta cTanAapTHY HOMUIIKY ().

Pe3yabTaTn it 00roBOpeHHs
KontponbHa Ta nociifgHa rpymnu Oyiau 3icTaBieHi
MK o000 3a BIKOM, Macoro Tijia, POCTOM Ta iH-
nekcom MacH Tina (IMT). V namienTiB 060X Tpy
BiI3HaueHa HavIKoBa Maca tina (IMT > 25,0).
Y pamkax qociipkeHHs 0yIio mpoaHali-
30BaHO sl 010XIMIYHUX MTOKA3HUKIB BEHO3HOT
KPOBI: 3arayibHi CyIb(TiAPHIBHI TPYIH IIa3MH,
3arajibHi Cyab(TiapUIbHI TPYIIH ePUTPOIIHTIB,
HEOLTKOBI CyIbQTiIPUIBHI TPYNH IJIa3MH, He-
O1IKOBI CyIB(TIIPHIBbHI TPYNIH €PUTPOLIUTIB,
OLTKOBI CYNIb(T1APHIIBHI TPYITHN TU1a3MU, O17TKOB1
CyNb(TiIPUIBHI TPYIH €PUTPOLIUTIB, BiTHOB-
JICHWH TIIOTAaTiOH €PUTPOIUTIB. 3a3HaueHi 1o-
Ka3HUKH JOCIIDKYBATHCS Yy Mali€eHTIB 000X
TPYII 0 Ta Micist Pi3MIHOTO HABAHTAXKEHHS, a Y
JOCITITHIN TPYITi TAaKOX JI0 1 MiCTIS JIIKYBaHHS.
Byno BHUSBIEHO TOCTOBIPHY PI3HUIO
MK MMOKa3HUKAMU TIiCIIS HABAHTA)KEHHS Y Me-
JKaxX TPYI, B aHAJIOTIYHUN TIEPioja 10 Ta IMicIs

JKYBaHHS, @ TAKOXK M) TIOKa3HUKaMH B aHAJIO-
TIYHUI IepioJ] MOMIX KOHTPOJIIBHOIO Ta JJOCTI/I-
Hoto rpynamu (Tab6m.2).

BcraHoBieHO MOCTOBipHI BiAMIHHOCTI
(p<0,05) Mix piBHSIMH HEOUIKOBUX CYIbQTia-
PWIBHUX TPYII y MAIIEHTIB KOHTPOJIBHOI TPyTH
JI0 Ta Miciist PI3MIHOTO HaBaHTaXXeHHs. Bin3Ha-
YEeHO 3HIDKEHHS PiBHS HEOUIKOBUX CyIb(dria-
PWIBHUX TPYTl €pUTPOLUTIB Y MAIIEHTIB KOHT-
POJBHOI TPYTIH MicIs (PI3MIHOTO HABAHTAKCHHS:
JI0 HaBaHTaKEHHs MMOKa3HUK cTaHoBUB 8,03+0,43
MKMOJIB/II, MCIIA - 6,5140,36 MKMOIB/I.

YV mami€eHTiB 10 CIAHOT TPYITH BUSIBIICHO
noctoBipHi BiaMinHOCTI (p<0,05) MixX piBHSIMH
HEOLTKOBUX CYIbQT1IPUIBHUX TPYT EPUTPOLH-
TiB 1 BITHOBJICHOTO TIIFOTATiOHY €PUTPOIIHTIB 10
Ta micis (i3MYHOTO HABAHTAXKCHHS JI0 TTOYATKY
nikyBanss (Puc.1).

PiBeHb HEOITKOBUX CyNIb(TriIpHIBHIX
TPYII EPUTPOIIMTIB Y MAIIEHTIB JOCTITHOT TPYITH
micias (pi3MYHOTO HABAaHTAXKEHHS 3HU3UBCS (3
6,75%0,31 o 5,15+0,25 MKMOJIB/JT BIATIOBITHO),
HATOMICTh PiBeHb BiJIHOBJIEHOTO TJIIOTATiOHY
eputporTis 3pic (3 217,05+11,35 o 254,06+13,50
MKMOJIB/II).

BusiBrieHO TakoX JTOCTOBIPHI BiJIMIHHOC-

Tabnuys 2

bioximiuni nokasHuku 6eHo3HOI KpOGi NAyicHMie KOHMPONbHOL I Q0CIIOHOI 2pyn
[ Ix 3mMiHu nicas QI3UYHO20 HABAHMAICEHHS MA JIIKYBAHHS

KoHnTpoJsbHa rpyna Jocaigna rpyna
1 [ re— 10 it J10 JIIKYBaHHSI micJst JIKy BAHHSI
HaABAHTAKEHHS HaABAHTAKEHHS a0 l'lic.l'lﬁ a0 l'lic.l'lﬁ
HaBaHTAaKEeHHS HABAHT AK€ HHsSI HAaBAHTAaKEHHS HaBaHTAaKEeHHS
Saramsui cymurinpu,Hi 2,2040,09 2,2240,09 2,12+0,08 2,21+0,08 2,31%0,15 2,37£0,16
IPYIH MI1a3MH, MKMOJIB/JT
3arasmHi cymbrinpunbi 23,30+1,19 21,73+1,18 23,73+1,12 21,07+1,05 24,04+1,66 2345+1,67
IpYIH €PUTPOLIUTIB, MKMOJIB/JT
Hebincosi cymQriapuiLui 0,55+0,03 0,62+0,03 0,53+0,03 0,56+0,03 0,640,050, 0,710,060,
IpyIH MIa3MH, MKMOJIB/JT
Hebimosi cysrinpubii 8,03+0,43 6,5140,36%* 6,75+0,31# 5,150,254 %4 8,41£0,4900; 7,18+0,49 o,
IpYIH €PUTPOLIUTIB, MKMOJIB/JT
BinkoBi cynbdrinpuwibHi 1,66£0,09 1,6120,08 1,78+0,09 1,61+0,08 1,83+0,14 1,70+0,12
IpyIH MIa3MH, MKMOJIB/JT
BinkoBsi cynr)q)rmpymwl 15,43£0 84 16,18+0,92 16,34+0,75 16,55+0,86 16,30+1,17 16,90+1,28
IpYIH €PUTPOLIUTIB, MKMOJIB/JT
Binuosneruii rmoration 186,40+1049 | 210,64+11,02 217,05£1135 | 254,06£13,50%# | 334,95£23,60004# | 312,19420,8204#
CpPHUTPOLIHTIB, MKMOJIb/I

* - Hasiena oocmosipua pisnuys (p<0,05) niciis HABAHMANCEHHS Y MENCAX ePYNU;
** - nasena docmosipna piznuys (p<0,01) nicis HABAHMANCEHHS Y MENCAX ePYNU;
o~ HasisHa docmosipua piznuys (p<0,05) nomidxc NOKa3HUKAMU 68 AHATO2IYHUL Nepiod 00 I NIC/s IKYBAHHSI,
aa - HassHa docmosipua piznuyst (p<0,01) nomidxc noKasHUKaMu 8 aHaro2iuHull nepiod 00 i NiC/is NiKY8AHHSL,
# - nasena docmogipna piznuys (p<0,05) midxc ROKAZHUKAMU 6 AHANO2IYHUL NEePIO0 NOMINC KOHMPOTbHOIO |
00CNIOHOI0 epynamu;
## - nasena oocmosipua pizshuys (p<0,01) midic nOKa3sHUKAMU 8 AHANOSTYHULL NEPIOO NOMINC KOHMPOILHOIO I
00CIOHOI0 epynamu
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300 ~
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epHTPOLHTIB, MKMOIB/TT

HeGinkoBi cynp(riIpAIEHI TPYIH

B 10 HaBaHTAXKEHHA

Puc. 1

BigHOBIeHHH [TIOTATIOH
€PHTPOIHTIB, MKMOTIB/T

¥ IICTI HABAaHTAKEHHS

DBioxXimiuHi NOKA3HUKU EHO3HOI KPOGI, 3HAUEHHS IKUX 00CMOBIpHO 8iopizusnuce (p<0,05), y nayienmis docrionol
epynu 00 ma niciis QizuuHO20 HABAHMAICEHHS 00 IKYEAHHS

Ti (p<0,05) Mixk piBHAMHU HEOLTKOBUX CYTb(rif-
PWIBHUX TPYI IUIa3MHU, HEOUIKOBUX CYIb(TiN-
PWIBHHX TPYTI €PUTPOLIUTIB, BiTHOBJIEHOTO IJTIO-
TaTIOHY €pUTPOLHUTIB y MAI[i€HTIB TOCTIAHOI
rpynu 70 (Hi3MYHOTO HABaHTAXKEHHS 0 1 MmicIs
npoBeneHoro JikyBaHus (Puc.2).

VY namieHTiB AOCTIIHOT TPYIH TiCIs Ji-
KyBaHHS 10 (hi3MYHOTO HAaBaHTAXCHHS Bi/I3HA-
9aJI0Ch 3pOCTaHHS PiBHIB HEOLIKOBUX CYIb(Ii-
pwibHuX rpyn mwiazmu (3 0,53+0,03 go 0,644+0,05
MKMOJIB/T) Ta epuTporuTiB (3 6,75+0,31 mo
8,414£0,49 MKMOIIB/T), a TAaKOXK PIBHIO BIJTHOB-
JICHOTO TJIFOTATIOHY €PUTPOLUTIB, SIKUH 110 JIi-
KyBaHHsS cTaHoBuB 217,05+11,35 Mxmonb/1, a

micIs JIIKyBaHHS - BiAmoBigHO 334,95+23,60
MKMOJIB/JI.

HocroBipHi BiaminHocTi (p<0,05) BCcTa-
HOBJICHO 1 MK PIBHSIMH TaHUX TIOKa3HUKIB ITICIIs
(b13MYHOTO HABaHTAXKEHHS JI0 1 MTICIIS JIIKYyBaHHS
(Puc. 3). TenneHIii 3MiHA 3HAYCHD MOKA3HUKIB
BUSIBUJIMICH AHAJIOTIYHUMH JI0 TAKHUX Y MAII€HTIB
JOCITITHOT TPYyTIH 10 (PI3UIHOTO HABAHTAXKCHHS.

Bin3nadeHi TOCTOBIpHI BiIMIHHOCTI
(p<0,05) mMix piBHSIMHU BUIIEBKAa3aHUX MIOKa3HU-
KiB MK KOHTPOJILHOFO Ta JIOCJIITHOIO TPYIIOFO 1
miciist pi3MYHOTO HaBaHTAXKEHHS, OKPIM TOTO - 1
MK pIBHSAMH aKTHBHOI (JOPMHU MaJIOHOBOTO JIi-
anpaeriny (Puc. 4).

BinHOBIEHIH DIIOTATIOH €PHTPOIHTIB,
MKMOIIB/IT

He6u1koBi cymb(riipuisal TpyIH
EPHTPOIIHTIB, MKMOITB/ T

He6u1koBi cymb(riipUibHl TPYIIH ITA3MH,
MKMOJIB/T

0.1

TICHS TKYBaHHSI

Puc. 2

1 10 100 1000

¥ 10 TIKYBaHHS

DBioxXimMiuHi NOKA3HUKU EHO3HOI KPOGI, 3HAUEHHS SIKUX 00CmMOBIpHO 8iopizusanuce (p<0,05), y nayienmie docnionol
epynu 00 Qi3UUHO20 HABAHMANCEHHS 00 Ma NiCs NIKYEAHHS
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BiiHoBNeHHIT [TIOTATIOH EPUTPOIIATIB,
MEMOIIB/T

HebimkoBi CyABTIAPHIBHI TPYIH
€pHTPOLHTIB, MKMOIB/T

HeG6i1koB1 cyabdriApHIBHI TPYIH ILIA3MH,
MKMOJIB/T

0.1

>

H TIiCTIA TIKYBaHHS

1 10 100 1000

M 10 TiKYBaHHS

Puc. 3
bioximiuni nokasHuku 6eHO3HOI KpOBi, 3HAUEHHS AKUX 00CMOGIPHO GIOpisHsuce (p<0,05), y nayienmié 00ciioHoi
epynu nicis Qi3uuH020 HABAHMANICEHHS. 00 MA NIC/IsL IKYEAHHSL

[TpoananizoBaHO TaKOX TUHAMIKY PiBHIB
MOKA3HUKIB BEHO3HOT KPOBI Y TAIIEHTIB JIOCITiJI-
HOI TpYIHU TicCIsl HABAHTAXKEHHS JI0 Ta MiCIIs Ji-
KyBaHHA. BITBIIICTh MOKa3HUKIB 30epiraroTh
AQHAJIOTIYHY TEHACHIII0 3MiHH 1 TiCIIS IPOBEe-
HOTO JIIKyBaHHS, PIBE€Hb BiJIHOBJICHOTO TIIIOTa-
TIOHY €PUTPOLUTIB Mmicist (Pi3MYHOTO HaBaHTa-
JKEHHS JI0 JIIKYBaHHS 3piC, HATOMICTh TICIIS Ji-
KyBaHHS - 3HU3UBCSA Ha -60,79% (Tabmn.3).

I3 MeTor0 OlIHIOBAaHHSI IIIUTBHOCTI 3B'SI3KY
MIDX MMOKa3HUKAMH BCEPEIUHI TPYI IPOBEIACHO
KOPEJISIIHHIIA aHalli3, CTATUCTUYHY 3HAYYIIICTh
SIKOTO BCTAHOBJIIOBAIH 32 PIBHEM t-KPHTEPIFO.

[Tpu npoBeeHH1 KOPENALIIHOTO aHAaTi3y

MK TOKQ3HHUKaMH KOHTPOJIBHOI rpyTiH J10 (hiznd-
HOTO HaBaHTa)XEHHS OyJI0 BUSBIECHO 3BOPOTHIN
Cepe/IHBOI CHITH 3B'S130K MK PIBHSMH 3aralbHUX
CyNIbOTiIPUIBHUX TPYTI €PUTPOIIHTIB T BiTHOB-
JICHOTO DITF0TaTioHy epuTporuTis (1=-0,36). Ha-
SIBHICTh 3BOPOTHOTO 3B'SI3KY MK MOKa3HUKaAMH
JI03BOJISIE KOHCTATYBATH, 1110 3pPOCTAHHSIM OJJHOTO
13 MOKAa3HMKIB AP TIOEHYETHCS 31 3HKECHHSAM
JPYyTOro.

Yci HaBeieHI KOpeTsIiiiHi 3B'S13KH € J10-
ctoBipanmu (p<0,05).

Oo6roBopenHst. Byso nmpoBeieHe BUBUECH-
HSl POJII OKCHJIaTUBHOTO CTPECy B IMATOTeHE3i
XPOHIYHOTO OOCTPYKTHBHOTO 3aXBOPIOBAHHS JIe-

BiTHOBIEeHHIT TTIOTATIOH
SPHUTPOLHTIB, MKMOIB/T

1 10

At
B ToCTiaHA TPyIIa
M KOHTPOITEHA TPYIa
0,64
1000

Puc. 4
bioximiuni noxkasHuku 6eHo3HOI KpOGi, 3HAUEHHS SKUX 00CMOBIPHO 8I0pizHanucy (p<0,05), y nayicumie KOHMpPoabHOI
nicist Qi3uUUHO20 HABAHMANCEHHS MA OOCIIOHOL 2pynu Nicas PI3UYHO20 HABAHMANCEHHSL NIC/ISL JIIKY8AHHS
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Tabnuys 3

Junamira 6ioXiMIUHUX NOKA3HUKIE 6EHO3HOI KPOBI Y NAyieHmie KOHMPOIbHOI ma O0CiOHOIL epynu

nicis

[3UYHO20 HABAHMANCEHHSL

D P T— Konrtponbna i )Ioc.m}ma. rpym}
rpyna J0 JiKyBaHHsI | MWicJjst JiKyBaHHS

3aranbHi cynbQriIpHiIbHi +0,02 10,09 10,06
IPYIH IIa3MU, MKMOJIB/JI
3aranpHi cynLtbrlngan 1,57 266 059
IPYIH ePUTPOLUTIB, MKMOJIB/II
HebinkoBi cynbdrigpwibHi 10,07 10,03 10,070
IPYIH IIa3MU, MKMOJIB/JI
Hebinkosi cym,(br.mpymbm 150k 1,60%* _12300
IPYIH ePUTPOLUTIB, MKMOJIB/I
BinkoBi cynbdriapunbHi 0,05 0,17 013
IPYIH IIa3MU, MKMOJIB/JI
BinkoBsi cynmbrmgnnbm +0,75 1021 10,60
I'PYIH ePUTPOLUTIB, MKMOJIB/II
BIZ[HOBJ'IGH?II/I TIIFOTATioH 12424 137,01% 22760
EpUTPOLUTIB, MKMOJIb/TI

* - nasena oocmosgipua piznuys (p<0,05) nicia HABAHMAICEHHA Y MENCAX PYNU;

** - nasena docmogipna piznuys (p<0,01) nicis HasanmadxiceHHs y Mexncax epynu;
o - HasieHa docmosipua piznuyst (p<0,05) midc nokazHUKamMu 6 AHAI02IYHUL Nepiod 00 I NICIs IKYGAHHS,
ao - HassHa docmogipra pisnuys (p<0,01) midxc noxazHuxamu 6 anano2iyHull nepioo 00 i Nics HIKY8AHHS.

TeHb Ha TJIi TIMEePTOHIYHOI XBOPOOH ISl afieK-
BaTHOI (hapMaKOKOpeKIIii 1€l marosnorii. MeTtoro
JOCTIDKEHHS OyJI0 OIIHIOBAHHS TITyTaTiOHOBOT
JIAHKH T10JI-TUCYIb(ITHOT CHCTEMH Y MAaIli€HTIB
13 XpOHIYHUM OOCTPYKTUBHUM 3aXBOPIOBAHHAM
JIeTeHb TIPH apTepialbHii rineprensii. byno no-
BEJICHO, 1110 KOMOPOiTHA MATOJIOTisl XPOHIYHOTO
OOCTPYKTHBHOTO 3aXBOPIOBAHHS JIET€Hb Ta ap-
TepiabHy TiMepPTEeH310 MPU3BOIUTH /10 3HATHUX
3MiH [Ty TaTiOHOBOTO JIAHITIOTA TiON-TUCYTb(1iI-
HOI CHICTEMHU 3a PaxyHOK 3MEHIICHHS i1 BiTHOB-
JICHHUX IHTEpPMEiaTiB (3HAYHO MMaJ1a€ PiBEHb BijI-
HOBJICHOTO TNIyTATiOHY, BiJIHOBJIEHUX TiONBHHUX
rpyn) [7, 21].

VY cBiTOBIH JTiTEpaTypi HEMAE iH(popMmarii
npo teparito Al" Bitaminom E i cennenom 6e3 an-
TUTINEPTEH3UBHUX 3ac00iB, alie MU TOBOPHIIU
30BCIM HE MPO 3aMiHy BiJIOMHX aHTHUTiNIEPTEH-
3UBHHX 3ac00iB Ha BitTamiH E y moeiHanHi 3 ce-
JICHOM, a TPO BIUIMB IIMX aHTHOKCHIAHTIB Ha
JesTKi TOKa3HUKH aHTUOKCUIAHTHOTO 3aXUCTY Y
namieHTiB 3 Al Ta B 0ci0 KOHTPOJIBHOI TPYIIH.
oo poni Bitaminy E y possutky Al To Oyrno
npoBeneHe aociuipkeHHs 4269 ocib mpotsarom
6,1 poKy 1 BUSBJIEHO 3BOPOTHIH 3B'SI30K Mi)K BMiC-
TOM BiTaminy E y mpoaykTax xapuyBaHHSM i pu-
3ukoM po3BUTKY Al’) [22]. A HU3BKUI PiBEHb
CeJIeHy € He3aJeKHUM (DaKTOPOM PUBHKY PO3-
BUTKY HEKOHTposiboBaHOi Al [23].

BucHoBku

1. ¥V marmieHTiB JOCTiAHOT TPYITU BUSBJICHO JI0-
cToBipHi BigMiHHOCTI (p<0,05) Mix piBHSIMH He-
O1TKOBHX CYIb(TIIPUIBHUX TPy €PUTPOLIUTIB
1 BITHOBJICHOT'O TJTFOTATIOHY €PUTPOITUTIB 10 TI0-
YaTKy JIKyBaHHS JI0 Ta Mics (Pi3UIHOTO HAaBaH-
Ta)KEHHSI.

2. BusiBI€HO TakoX JOCTOBiIpHI BiIMIHHOCTI
(p<0,05) Mix piBHIMH HEOLIKOBUX CYIb(Iija-
PWIBHUX TPYI IUIa3MH, HEOUIKOBUX CYIb(TiN-
PWIBHUX TPYIl €PUTPOIMTIB Ta BiAHOBJICHOTO
[JTFOTATIOHY EPUTPOIUTIB Y MAIIEHTIB JTOCITiTHOT
rpynu 70 (Hi3MYHOTO HABaHTAXKEHHS 0 1 MicCIs
IPOBEICHOTO JIIKYBaHHS.

3. HocroBipHi BiaminnocTi (p<0,05) BcTaHOB-
JIEHO 1 MK PIBHAMH 3a3HaYEHHX MTOKa3HHKIB ITiC-
7151 pi3MUHOTO HABaHTAXKEHHS JI0 Ta TICIS JIIKY-
BaHHs1. TeHaeHIIi1 3MiHH 3HaUY€Hb TOKA3HUKIB BH-
SIBUJIMCh aHAJIOTIYHUMHM JI0 TaKUX y TAIIEHTIB
JOCITITHOT TPYyTIH 10 (PI3UIHOTO HABAHTAXKCHHS.
4. HasiBHa Takox noctoBipHa pizHuUIl (p<0,05)
MIXK pIBHSIMH HEOUIKOBHX CYIbQTiAPUIBHUX
TPYII EPUTPOIIUTIB 10 (Pi3UUHOTO HABAHTAKEHHS
JI0 JTIKyBaHHS MiK KOHTPOJIBHOIO 1 JIOCHITHOIO
rpynamu.

5. Bigznaueni gocToBipHi BinmiHHOCTI (p<0,05)
i micns Qi3MYHOTO HABAHTAXKEHHS MK KOH-
TPOJIBHOIO Ta JOCIITHOIO TPYTIOKO - Cepe/l PiBHIB
BiJTHOBJICHOTO IJTFOTaTiOHY €PUTPOITUTIB.
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6. ®onosuii Bumuii pisens BI'E B ocib 3 apTte-
pilajbHOIO TIMEPTEH3I€I0 3POCTAE i BILTUBOM
CyOMaKCHMAJIbHOTO JI030BaHOTO (hI3UIHOTO Ha-
BaHTA)KCHHSI.
7. HailmBuauie Ha BEIOEProMeTpUYHE HaBaH-
Ta)XEHHS pearyroTh HeOLIKOBI Cyab(TiapuiIbHi
IPYIN €pPUTPOLIUTIB (3HIKYIOTHCS).
8. IMicnst ykuBaHHS aHTHOKCHUAHTIB T BUIITY-
€TBCS PIBEHD SIK HEOUTKOBUX CYIb(TiAPHIEHIX
rpyn eputponurtis, Tak i BI'E no micns ©H.

OCKIJIbKHM HEraMHO0 BIAITOBIUIIO HA Be-
JIOEPrOMETPIIO € 3MiHH PiBHS HEOLITKOBUX CYITb(}-
TAPUIBHUX TPYN €PUTPOLMTIB (3HUKEHHS),
MOKHA TMPUIYCTUTH, 1[0 CaMe BOHU OepyThb
y4acTb y GOpMyBaHHI IEPBUHHOT KOMITIEHCATOP-
HOI peaxIii y BiinoBiAb Ha (Pi3MYHE HANIPY>KESHHS
B 0Ci0 3 apTepiaTbHOIO TIMEPTEH3IETO.

Takum YMHOM, 3HW)KEHHS piBHS HEO1-
KOBHX CYIb(TiAPUIBHUX TPy ePUTPOLIUTIB Aa€
MOJKJIUBICTh OLIHUTHU CTYIIHB CTPECY, SAKUI
BIUTMBA€ HA OPTaHi3M JIIOJUHHM, a TAKOXK MOKpa-
IIEHHS] aHTHOKCHJIAHTHOTO 3aXUCTY Y MAI[iEHTIB
3 apTepiaNbHOIO TIMEPTEH3IEI0 TICIS Y)KUBAHHS
BiTaMiny E Ta ceneny sk 1o, Tax i micns ¢izud-
HOTO HaBaHTaKEHHS.

Oomercennsn oocnioncenns. JlocnipxeHs Oyio
OJTHOIIEHTPOBHM.

Kongpnixm inmepecie. ABTOpU 3asBJISIIOTH PO
BiJICYTHICTb KOH(ITIKTY iHTEpeciB 1 BIacHO1 }i-
HAHCOBOI 3a11iKaBJIEHOCTI MPH MiATOTOBII CTaTTi.

Tonopap: He 3a1€KI1IapOBAHO.

Konkypenmni inmepecu: GiHaHCOBI opraHizarrii
HE BiJirpaBaJy )KOIHOI POJIi IPH HAITMCAHHI CTaT-
Ti a00 B pilIEHHI MOAATH 3BIT AJIs ITyOmiKarii.
JocmimkerHs € (parMeHTOM HayKOBO-I0CIIiTHOT
poboTH Kadeapu NpoNneneBTHKH BHYTPIIIHBOT
MequIuHN JIbBIBCHKOr0 HAI[lOHAJIBLHOTO Me€-
JMYHOTO yHiBepcuTeTy iMeHi lannna ["amuipkoro
"OCoOIMBOCTI KIIIHIYHOTO Tepediry XpOHIYHOT
naroJorii 3 BpaxyBaHHIM KoMopOimHocTi" (Ne
neprkaBHOi peectpartii 0120U105733). BucroBok
KoMicii 3 GioeTuku - mpotokos Ne2 3acimaHHs
KOMICIii 3 MUTaHb HayKOBHUX Aociuimkens JIHMY
imeHi [lanmna [Manwmekoro Bix 20.02.2023 p.

Inghopmauia npo énecok Koxcnozo asmopa
Hponuk I.C. - 3amy4eHHs MalieHTIB y JOCHTi-
JOKEHHS, CTBOPEHHS €JIEKTPOHHOI 0a3u JaHuX
MaIieHTiB, 00OpoOKa KIIHIYHUX JaHUX, aHaTi3
OTpUMAHUX JaHuUX, HanucaHHs; Jyrtka P, -
KOHIETILIS 1 AM3aiH JOCIIIPKEHHS, pelaryBaHHs
tekcty; Umup H.B., [Tk P.C., dinenxo O.3. -
3aJTy4EHHS MAI€HTIB y JTOCHIHKEHHS, MOIIYK 1
aHaJli3 JiTepaTypH.

IMPACT OF VITAMIN E AND SELENIUM INTAKE ON ANTIOXIDANT PROTECTION
INDICATORS DURING PHYSICAL EXERTION IN INDIVIDUALS

WITH HYPERTENSION

Introduction

Among various cardiovascular diseases,
hypertension occupies a dominant position since
it leads to serious complications. It triggers the
development of a stroke as well as coronary
artery disease; the latter is the cause of vocational
disability and mortality. Hypertension is an
important risk factor for the development of
calcific aortic stenosis (AS), particularly when
combined with such factors as advanced age,
male gender, and smoking. The highest value of
increased blood pressure is observed in the initial
stages of AS development since the changes in
the blood flow dynamics lead to the damage of
the valve on the aortic side - the area that is

subjected to a stronger impact. The appearance
of endothelial defects in these areas leads to the
initiation of oxidative stress and inflammatory
processes. [1] Bilivol

It is known that stress can lead to
transient hypertension [4, 5]. However, the exact
nature of the stimulus, the duration of the
stimulus action so that it can lead to serious
consequences, the approach used to determine
its connection with the increase of blood pressure
(BP), or the method of a quantitative assessment
of'its strength have not been studied sufficiently
[9-11].

Intensification of lipid peroxidation (LP)
processes in patients with hypertension is
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considered an extremely important mechanism
of the disease onset and progression in its early
stage. Patients with prolonged hypertension
show signs of free-radical reactions' activation
characterized by various degrees of expression,
despite undergoing antihypertensive therapy,
which is administered to most of them [27].

Drugs with antioxidant effects include
vitamin E, which is the most important lyophilic
antioxidant in the body found in cell membranes.
Its antioxidant effect is mainly manifested by the
interaction with peroxide compounds of organic
origin.

Phenolic radicals of tocopherols can
break the chain while interacting with peroxide
radicals of fatty acids. Nowadays, it is known
that the intake of vitamin E improves
endothelium-dependent vasodilation. Vitamin E
prevents the oxidation of low-density
lipoproteins in vivo. Its short-term use improves
certain markers of endothelial dysfunction [6].

In the body, selenium is mainly a part of
cysteine, which carbon skeleton is derived from
serine. Selenium-dependent glutathione
peroxidase (GPx) has a special status among
biologically active substances. More than 70%
of plasma GPx activity is performed by the
selenium-dependent enzyme and corresponds to
the concentration of sodium selenite and
selenocysteine in the blood. The disturbance of
enzyme activity in oxidative stress reactions is
particularly important since GPx regulates the
level of free-radical oxidation by destroying
toxic hydroperoxides and protecting membranes
from the harmful effects typical of the latter. The
absorption, metabolism, and incorporation of
selenium into amino acids and enzymes are
closely connected with vitamin E provision. It
is believed that selenium enhances the
antioxidant activity of vitamin E when both of
them are used simultaneously [2].

It is reasonable to perform a physical
exercise (as a means of cardiac stress test) in
order to assess body adaptative processes and
identify the defects that lead to the development
of various pathological processes, including
hypertension [23-26].

The aim is to identify and compare the
content of sulthydryl groups in plasma and blood
as well as reduced glutathione of erythrocytes
in patients with stage II hypertension before and
after engaging in a controlled physical exercise
taking into account the intake of vitamin E and
selenium.

Materials and Methods

60 patients with stage II arterial hypertension
(experimental group: 40 males and 20 females)
and 30 relatively healthy individuals (control
group: 20 males and 10 females) were examined.

The control and experimental groups
were comparable in terms of age, body weight,
and height (Table 1).

The individuals under observation
performed a two-stage physical exercise on a
stationary bicycle ergometer with the intensity,
corresponding to 50 and 75% of the maximum
oxygen consumption by the body. The overall
duration of each stage of the physical exercise
accounted for 5 minutes with a three-minute
break to rest in between.

All 60 patients under observation took
vitamin E (100 mg) and "Neoselen" (1
tablespoon of the solution contained in 1 bottle
(10 ml), previously dissolved in 1 liter of water)
daily for the duration of a month. The affected
individuals took 10 mg of "Lisiopril" per day.

Blood was taken from the ulnar vein
before the cardiac stress test on a stationary
bicycle and 5 minutes after it. The content of
total, protein-bound and non-protein-bound
sulthydryl groups of plasma and erythrocytes as

Table 1

General characteristics of research groups

Characteristic feature | Control group | Experimental group P
Age, years 29.46+1.46 42.10+1.77 >0.05
Body weight, kg 74.65+1.73 87.55+0.90 >0.05
Height, sm 173.89+1.03 171.92+1.26 >0.05
Clinical medicine 41 Kniniuna meouyuna
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well as reduced glutathione of erythrocytes was
measured in patients before and after the physical
exercise. The examination was conducted twice -
before and after the intake of vitamin E and
selenium.

Spectrophotometric determination of
reduced glutathione of erythrocytes was
performed. The method is based on the ability
of glutathione to react with an excess of alloxan,
resulting in the formation of a compound with
an absorption maximum at a wavelength of 305
nm [150]. The quantity of the formed complex
is corresponding to the level of produced
glutathione. Reduced glutathione of erythrocytes
in healthy individuals is 1070+403 pmol/I.

In the course of analysis, it was found
that the oxidation state of reduced glutathione
was 39.91£16.01%. Sulthydryl groups were
identified in both plasma and erythrocytes with
the help of photocolometric ultramicromethod.
Statistical processing of the obtained results was
conducted on a personal computer using
"MicrosoftExcel" and "Statistica" software. The
probability assessment of the difference between
the compared groups was conducted using the
paired Student's test and the Wilcoxon signed-
rank test. The difference was considered statistically
significant under conditions of p<0.05.

Both the mean value of the indicators (M)
and standard error (m) were calculated.

Results and Discussion

Both the control and experimental groups were
comparable in terms of age, body weight, height,
and body mass index (BMI). Patients of both
groups were overweight (BMI > 25.0).

As part of the study, several venous blood
biochemical indicators were analyzed: total
sulfhydryl groups of plasma, total sulthydryl
groups of erythrocytes, non-protein-bound
sulthydryl groups of plasma, non-protein-bound
sulthydryl groups of erythrocytes, protein-bound
sulfhydryl groups of plasma, protein-bound
sulthydryl groups of erythrocytes, and reduced
glutathione of erythrocytes.

These indicators were studied in patients
of both groups before and after cardiac stress

test. In the experimental group, these indicators
were also studied before and after treatment.

We observed a significant difference
between the indicators of the groups following
physical exercise within the same period before
and after treatment. Additionally, we found a
significant difference in the indicators of the
control and experimental groups within the same
period (Table 2).

A significant difference (p<0.05) was
found between the levels of non-protein-bound
sulthydryl groups in the control group patients
before and after physical exercise. A decrease in
the level of non-protein-bound sulthydryl groups
of erythrocytes was noticed in patients of the
control group after engaging in physical exercise.
The indicator was 8.03+0.43 pmol/l before the
exercise and 6.51+0.36 umol/I after.

In patients of the experimental group, a
significant difference (p<0.05) was found
between the levels of non-protein-bound
sulthydryl groups of erythrocytes and reduced
glutathione of erythrocytes both before and after
engaging in physical exercise before undergoing
treatment (Fig. 1).

The level of non-protein-bound
sulthydryl groups of erythrocytes in the
experimental group patients after engaging in
physical exercise decreased (from 6.75+0.31 to
5.15+0.25 pumol/l, respectively), while the level
of reduced glutathione of erythrocytes increased
(from 217.05+11, 35 to 254.06+13.50 umol/l).
Significant differences (p<0.05) were also
revealed among the levels of non-protein-bound
sulthydryl groups of plasma, non-protein-bound
sulthydryl groups of erythrocytes, reduced
glutathione of erythrocytes in patients of the
experimental group before engaging in physical
exercise, both before and after undergoing
treatment (Fig. 2).

Having received treatment, the
experimental group patients showed an increase
in the levels of non-protein-bound sulthydryl
groups of plasma (from 0.53+0.03 to 0.64+0.05
umol/l) and erythrocytes (from 6.75+0.31 to
8.41+0.49 umol/l) before engaging in physical
exercise. Additionally, the level of reduced
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Table 2
Biochemical indicators of venous blood in patients of the control and experimental groups and their changes after
physical exercise and treatment

Control Group Experimental Group
before treatment after treatment
before after before after
exercise exercise exercise exercise

Indicators before after
exercise exercise

Total sulthydryl
groups of plasma, 2.20+0.09 2.22+0.09 2.12+0.08 2.21+0.08 2.31+0.15 2.37+0.16
pmol/l

Total sulthydryl
groups

of erythrocytes,
pmol/l
Non-protein-bound
sulthydryl groups 0.55+0.03 0.62+0.03 0.53+0.03 0.56+0.03 0.64+0.050 0.71+0.06a
of plasma, pmol/l
Non-protein-bound
sulthydryl groups
of erythrocytes,
pmol/l
Protein-bound
sulthydryl groups 1.66+0.09 1.61+0.08 1.78+0.09 1.61+0.08 1.83+0.14 1.70+0.12
of plasma, pmol/l
Protein-bound
sulthydryl groups
of erythrocytes,
pmol/l

Reduced glutathione
of erythrocytes, 186.40+10.49 | 210.64+11.02 | 217.05£11.35 | 254.06+13.50%# | 334.95+23.60co## | 312.19+20.82 ot
pmol/l

23.30<1.19 21.73+1.18 23.73+1.12 21.07+1.05 24.04+1.66 23.45+1.67

8.03+0.43 6.51+0.36%* 6.75+£0.31# 5. 1540.25%¥#H 8.41+0.490.00 7.18+0.4900

15.43+0.84 16.18+0.92 16.34+0.75 16.55+0.86 16.30+1.17 16.90+1.28

* - there is a significant difference (p<0.05) within the group after the exercise;
** - there is a significant difference (p<0.01) within the group after the exercise,

a - there is a significant difference (p<0.05) between indicators within the same period before and after treatment;
ao - there is a significant difference (p<0.01) between indicators within the same period before and after treatment;
# - there is a significant difference (p<0.05) between indicators within the same period between the control and
experimental groups;

## - there is a significant difference (p<0.01) between indicators within the same period between the control and
experimental groups

glutathione of erythrocytes increased from The levels of these indicators were
217.05£11.35 pmol/l before treatment to significantly different (p<0.05) after engaging
334.95+23.60 umol/l after treatment. in physical exercise both before and after

300 -

250 - i

200 -

150 -

100 4

50 s 5.5

() T 1

Non-protein-bound sulthydryl Reduced glutathione of
groups of erythrocytes, junol/l ervthrocytes, pmol/l
B before physical exercise after physical exercise

Fig. 1. Biochemical indicators of venous blood. Their values significantly differed (p<0.05) in the experimental group
patients both before and after engaging in physical exercise before receiving treatment
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Reduced glutathione of erythrocytes, pumol/l 17.05
Non-protein-bound sulthydryl groups of {Hlaa
erythrocytes, junol/l A3
Non-protein-bound sulthydryl groups of
plasma, punol/l
0,1 1 10 100 1000
after treatment M before treatment
Fig. 2

Biochemical indicators of venous blood. Their values significantly differed (p<0.05) in the experimental group
patients before engaging in physical exercise both before and after treatment

treatment (Fig. 3). The changes in the indicators
were the same in the patients of the experimental
group before engaging in physical exercise.

There were significant differences
(p<0.05) between the levels of the above-
mentioned indicators. The differences in the
indicators were noticed in both the control and
experimental groups. Moreover, the differences
were recorded after engaging in physical
exercise. The levels of the active form of
malondialdehyde were significantly different as
well (Fig. 4).

Venous blood indicators of the
experimental group patients were analyzed after
engaging in physical exercise, both before and

after treatment. Most indicators produced similar
changes even after treatment. The level of
reduced glutathione of erythrocytes increased
after engaging in physical exercise before
treatment. However, it decreased by -6.79% after
treatment (Table 3).

A correlation analysis was conducted in
order to assess the connection between the
indicators within the groups. Its statistical value
was established on the basis of the t-criterion level.

While conducting a correlation analysis
of the control group indicators before engaging
in physical exercise, an inverse correlation of
average strength was revealed between the levels
of total sulfhydryl groups of erythrocytes and

Reduced glutathione of erythrocytes, umol/1

Non-protein-bound sulthydryl groups of
erythrocytes, junol/l

Non-protem-bound sulthydryl groups of
plasma, pmol/l

= after treatimen

Fig. 3

0,1

t  ®before treatment

1 10 100 1000

Biochemical indicators of venous blood. Their values significantly differed (p<0.05) in the experimental group
patients after engaging in physical exercise both before and after treatment
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experimental group

B control group
0,64

1 10

100

1000

Fig. 4

Biochemical indicators of venous blood. Their values significantly differed (p<0.05) in both the control group patients after
engaging in physical exercise and the experimental group patients afier engaging in physical exercise afier treatment

reduced glutathione of erythrocytes (r=-0.36).
The presence of an inverse correlation between
the indicators allows us to state that the increase
of one indicator in the pair is connected with the
decrease of the other one.

All the above-mentioned correlations are
significant (p<0.05).

The role of oxidative stress in the
pathogenesis of chronic obstructive pulmonary
disease complicated by hypertension was studied
to find appropriate pharmacological management
of this pathology. The aim of the study was to
evaluate the significance of glutathione link
within the thiol-disulfide system in patients with
chronic obstructive pulmonary disease and
hypertension. It was proved that the comorbidity,
represented by both chronic obstructive

pulmonary disease and arterial hypertension, led
to significant changes in the glutathione chain
within the thiol-disulfide system due to the
decrease of its reduced intermediates (the level
of reduced glutathione typical of reduced thiol
groups decreases significantly) [7, 21].

The world literature database did not
contain any relevant information on the
hypertension management with the help of
vitamin E and selenium without antihypertensive
drugs. However, we did not intend to say that
well-known antihypertensive drugs could be
replaced by vitamin E in combination with
selenium. We emphasized the effect of these
antioxidants on some indicators of antioxidant
protection in patients with hypertension and
individuals of the control group. It took 6.1 years

Table 3

Biochemical indicators of venous blood in patients of the control and experimental groups after physical exercise

Experimental Group
Indicators C(;)::)t:;gl before after
treatment | treatment
Total sulfhydryl groups of plasma, umol/l +0.02 +0.09 +0.06
Total sulfhydryl groups of erythrocytes, pmol/l -1.57 -2.66 —0.59
Non-protein-bound sulthydryl groups of plasma, pmol/l +0.07 +0.03 +0.07a
Non-protein-bound sulthydryl groups of erythrocytes, umol/l | —=1.52** | —1.60** —1.23a0
Protein-bound sulthydryl groups of plasma, pmol/l —0.05 -0.17 —0.13
Protein-bound sulfhydryl groups of erythrocytes, pmol/l +0.75 +0.21 +0.60
Reduced glutathione of erythrocytes, pmol/l +24.24 +37.01* —22.760.

* - there is a significant difference (p<0.05) within the group after the exercise;
** - there is a significant difference (p<0.01) within the group after the exercise,

o - there is a significant difference (p<0.05) between indicators within the same period before and after treatment;
ao - there is a significant difference (p<0.01) between indicators within the same period before and after treatment
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to conduct a study involving 4 269 individuals
regarding the role of vitamin E in hypertension
development. An inverse correlation was
discovered between the content of vitamin E in food
and the risk of hypertension [22]. A low level of
selenium was an independent risk factor for the
development of uncontrolled hypertension [23].

Conclusion

1. In the experimental group of patients, there
are significant differences (p<0.05) between the
levels of non-protein-bound sulfhydryl groups
of erythrocytes and reduced glutathione of
erythrocytes before treatment, both before and
after engaging in physical exercise.

2. Significant differences (p<0.05) are also
revealed among the levels of non-protein-bound
sulthydryl groups of plasma, non-protein-bound
sulthydryl groups of erythrocytes and reduced
glutathione of erythrocytes in patients of the
experimental group before physical exercise,
both before and after undergoing treatment.

3. Significant differences (p<0.05) are also found
among these indicators after engaging in physical
exercise, both before and after treatment. The
changes in these indicators are similar to those,
exhibited by the experimental group patients
before physical exercise.

4. There is also a significant difference (p<0.05)
between the levels of non-protein-bound
sulthydryl groups of erythrocytes before
engaging in physical exercise. The difference is
noticed between the indicators of the control and
experimental groups before treatment.

5. Significant differences (p<0.05) are also
noticed between the levels of reduced glutathione
of erythrocytes. These differences exist between
the indicators typical of the control and
experimental groups after engaging in physical
exercise.

6. Higher level of reduced glutathione of
erythrocytes in people with hypertension increases
under the influence of submaximal controlled
physical exercise.

7. Non-protein-bound sulthydryl groups of
erythrocytes decrease in response to the physical
exercise performed on a stationary bicycle. They

exhibit the fastest response to the exercise.

8. After taking antioxidants, the levels of non-
protein-bound sulthydryl groups of erythrocytes as
well as reduced glutathione of erythrocytes increase
both before and after engaging in physical exercise.
Since the immediate response to a cardiac stress
test performed on a stationary bicycle is shown by
changes in the level of non-protein-bound
sulthydryl groups of erythrocytes (decrease), it can
be assumed that they are involved in the formation
of the primary compensatory reaction in response
to physical exercise in individuals suffering from
hypertension. Thus, the decrease in the level of non-
protein-bound sulthydryl groups of erythrocytes
enables to assess the degree of stress that affects
the human body, as well as the antioxidant
protection enhancement in patients with
hypertension after taking vitamin E and selenium
both before and after engaging in physical exercise.

Study limitations: a single-center study.
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