NBH3 «TepHOMUIbCHKUM Aep>KaBHUM MeUUHWN YHIBEPCUTET
imeHi 1. f1. TopbaueBchkoro MO3 YkpaiHu»

3006ymKuU KiiHiYHOT
I ekcriepuMeHmMaJsibHoOI
MeouyuHu

HayKoBO-NpakTUYHUIN XypHar

I. Horbachevsky Ternopil State Medical University

Achievements of Clinical
and Experimental Medicine

Scientific and Practical Journal

1(37)/2019



rONNIOBHWUN PEAAKTOP - Bab6ineys J1. C.
BIANOBIAAJIbHUN CEKPETAP - Koyab6a FO. 1.

PEOAKLLIMHA KOJIETIA

AHodpeliyuH C. M. (TepHoninb)
Bbynuk P. €. (YepHisui)
Baod3rk C. H. (TepHoninb)
BakyneHko [. B. (TepHonisib)
Bopobeus 3. J. (/Ibsis)
Bopobeub H. M. (/Ibsis)
BockobolHik O. KO. (3anopixcxs)
lrapbysosa B. 0. (Cymu)
THamuwuHa /1. /1. (TepHoninb)
Jlopikesuy K. I. (/IbsiB)
XXypasessb I. O. (Xapkis)

Kniw I. M. (TepHoninb)
Kosanetko C. M. (Xapkis)
Kopobko [. b. (TepHonisib)
Jluxaubkud 1. I'. (TepHonisb)
Jloeotda J1. C. (TepHoninb)
Makcumrok I. B. (/Ibsis)
HebecHa 3. M. (TepHonisb)
OnitiHuk O. B. (Monbwa)
Cudopyyk J1. 1. (YepHisui)
Cuoopuyyk P. I. (HepHisyi)
@anbepywuHcbka r. I. (TepHonine)
®adgyna P. B. (/lbsis)
®edopuyis O. €. (TepHonisib)
Xsopocm O. I1. (Xapkis)
XimioH J1. B. (Kuis)

Llamcies A. M. (Y36ekucmaH)
Ll/Bed M. I. (TepHonNisib)
LLIkpobom C. I. (TepHoNisib)
KOcynos LLI. A. (Y36ekucmaH)
Turkan Svetlana (Republic of Moldova)
Anna Bogucka-Kocka (Poland)
Ladny Jersy (Poland)

Andrzej Kubler (Poland)
Wojciech Barg (Poland)

34,06YTKM KJIIHIYHOI
| EKCMEPMMEHTAJIbHOI MEAULLMHU

(HayKOBO-NPaKTUYHNI XKYpHa)

3acHoBaHun y 2003 poui.
BvxoauTb 4 pa3su Ha pik.

XypHan «3006yTKKN KNiHIYHOT | eKcneprMMeHTaIbHOT Mean-
LMHM» BKIOYEHO A0 Nepeniky HaykoBux GaxoBuX BUAAHb
BAK YKkpaiHu.

CBigoUTBO NpO Aep>KaBHY peeCTpaLito:

cepisi KB N2 16983-5753M1P Big 29.06.2010 p.; Hakaz MOH
Ykpainm Big 13.07.2015 p., AoaaTtok 17 Woao BK/OYEHHA
nepioagMYHNX BMAaHb Ao Mepeniky HaykoBux ¢paxoBmx Bu-
OaHb YKpaiHn (MeaunyHi Hayku).

XypHan BKOYEHO 10 MiXXHAPOAHWUX HAYKOMETPUYHKNX Ba3
CrossRef, Google Scholar, Index Copernicus, Ulrich's
Periodicals Directory, ROAD, BASE (Bielefeld Academic
Search Engine).

3aCHOBHMUK i BUaaBeLb:
JBH3 «TepHONiNbCbKMI AePXKXaBHUI MeaNYHWNA
yHiBepcuTeT iMeHi |. fl. TopbayeBcbkoro MO3 YkpaiHm»

Appeca pegakuii:

XypHan «3806yTKM KNiHIYHOT | eKcneprMeHTanbHOT
MeanLMHN»

ManpaaH Boni, 1

M. TepHonifb,

46001 YKPATHA

Ten.:  (0352) 434956;
dakc:  (0352) 524183
e-mail: journaltdmy@gmail.com

(0352) 431133

PekomMeH0BaHO A0 BNAAHHA BYEHO Pafoto
JABH3 «TepHONiNbCbKNI AepP>KaBHUN MeanYHNN
yHiBepcuTeT imeHi |. 4. TopbayeBcbkoro MO3 YkpaiHm»
(npoTtokon N@ 3 Big 26.02.2019 p.)

PyKonuncu peLeH3yoThCA.

Pepkoneris 3a5mwace 3a coboto NpaBo peaaryBaHHsA. 3a
iCTUHHICTb HaBeAEeHMX Pe3y/bTaTiB | pekaamMmn
BiANOBIAA/IbHICTb HECYTb aBTOPU | peK1aMOaBL,.

Y pa3i nepeApyky maTepianis MOCKUIAHHS Ha XXypHan
oboB’'s3KoBe.

TOMY .
MawngaH Boni, 1, M. TepHoninb, 46001, YKPAIHA

PeparyBaHHs i kopekTypa J1. 1. KankaeBa
Komn'toTepHa BepcTka C. B. JleB4eHKO
OdopMneHHa obKNagnMHKN M. C. Kywunk

MianncaHo fo apyky 27.02.2019. ®opmat 60x84/8.
FapHiTypa Ubuntu. pyk odpceTHMi.
YM. ApyK. apkK. 23,72. 06n.-8uA. apk. 27,36.
Haknapg 600 np. 3am. N2 117.

BuaaseLpb i BATOTIBHUK
[BH3 «TepHOMiNbCbKWI Aep>KaBHUA MeANYHUI YHIBEpPCUTET
imeHi I. fl. TopbayeBcbkoro MO3 YkpaiHm»
MaitaaH Bosi, 1, M. TepHoninb, 46001, YKPAIHA

ISSN 1811-2471. 3006ymku KAaiHi4HOI | ekcnepumeHmasibHoi MeduyuHu. 2019. N° 1



Ozn1a0u iimepamypu, OpU2iHaIbHi 00CAIONCeHHS, no2ss0 Ha npobsiemy, rosinei
YK 616.36-003.826:616.24-007.272]-008.9-092-036108

DOI 10.11603/1811-2471.2019.v0.i1.10067

BNJ1MB AEPILUNTY rNAPOTEHY CYJib®iAY HA NATOFrEHETUYHI MEXAHI3MHA
NMPOrPECYBAHHA XPOHIYHOIO OBCTPYKTMBHOIO 3AXBOPIOBAHHA JIEFEHb
TA HEAJIKOIOJIbHOIO CTEATOIENMATUTY HA TJ11 OXKUPIHHA

©0. C. XyxniHa, O. €. FpuHIoK, O. €. MaHngpuk, O. B. KaywaHcbkKa, B. C. CMaHauy
B/IH3 YkpaiHu «bykosuHcbKull 0epxcasHuli MeouyHul yHisepcumem»

PE3IOME. KomnnekcHi AocnifixeHHa romeocTtasy rigporeHy cynbdiny (H,S) MOXyTb BiIKPUTK HOBI MexaHi3mu
B33aEMOOOTAXEHHA XPOHIYHOrO OBCTPYKTMBHOIO 3aXBOPOBaHHSA JsiereHb (XO3J1) Ta HeasIkoroJIbHOro crteatorenaTuty
(HACT).

MeTa - BCTaHOBMTK posib H,S y MexaHizmax nporpecysaHHa XO3J1 Ta HACT Ha T/i 0XXMpiHHA.

Marepian i MeTogu. O6cTexxeHo 100 xBopux Ha XO3J1, y ToMy unchi 49 i3 HACE Ta oXXMpiHHAM | cTyneHsa: 1 rpyna —
28 nauieHTiB i3 XO3J1 (2B GOLD); 2 rpyna — 23 xBopux Ha XO3J1 (3C, D); 3 rpyna — 25 nauieHTiB i3 XO3J1 (2B) i3 HACT;
4 rpyna — 24 xBopwux Ha XO3J1 (3C, D) i3 HACT; KOHTpO/1bHa rpyna — 20 NpakTU4Ho 340poBux ocib (M30).

PesynbtaTtu. Bmict y kposi H,S y M30 cknas (75,3£3,2) MKMO/b/N. Y XBOpUX YCiX rpyn BMICT y KpoBi H,S 6ys
3HMXKEeHWIN: y xBopux 1 Ta 2 rpyn -y 1,3 Ta 1,7 pasa (p<0,05), y xBopux 3 Ta 4 rpyn -y 2,2 Ta 2,9 pasa (p<0,05), nopiBHAHO
3 N30 (p<0,05). BmicT H,S BiporiaHo 3HMXyBaBCA i3 3pocTaHHAM cTaii XO3/J1 Ta 33 komopbiaHocTi 3 HACT. BcTaHoBAEHI
KOpenALiHI B3aEMO3B'A3KN MiX BMiCTOM H,S Ta nokasHMKamMmn aKTUBHOCTI LMTOJIi3y renatouuTis (AnAT: r=-0,63-0,66,
p<0,05), 6ponxoobcTpykuii (OPB,: r=0,69, p<0,05), rinepninigemii (r=-0,52-0,61, p<0,05), rinepnpoaykLii KOMNOHEHTIB
CNOJIY4YHOI TKaHWHW (6iNKOBO3B'A3aHMNI OKCUMPOJIiH, FN1iKo3amiHornikaHK, GibpOHEKTUH, reKCco3aMiHu, CianoBi KMC0TH),
AKi cBigYaTb Npo ¢ibpo3yBaHHsA opraHis (r=-0,65-0,71, p<0,05), npoTeonis (r=-0,48-0,56, p<0,05), AncdyHkLito eHaoTeN o
(MoHoOKCKMA, HiTPOreHy, romouncTein (r=-0,55-0,69, p<0,05) BKa3yTb Ha posb AediunTy H,S y MexaHi3max B3aemoob-
TAXEHHA KOMOPOIiAHMX 3aXBOPHOBAHb.

BucHoBoOK. JediunT riaporeHy cynbdily B KpoBi BiporilHO BMJIMBAE Ha MeXaHi3Mu nporpecyBaHHa XO3J1 Ta HACT
Ha TN OXXMPiHHA. Takuii BUCHOBOK 3p061€HO Ha NiACTaBi AOCNiAXKEHHS BMICTY 6iIKOBUX Ta BYrieBoAHO-6i1KOBMX KOM-
NMOHEHTIB MN03akJiTMHHOrO MaTPMKCY Ta NPOTEIHa30iHri6iTOPHOT cMcTeMu, NiniaHoro npodinto KpoBsi, PYHKLiOHAIbHOrO
CTaHy eHAoTeNito.

KJIKOYOBI CJIOBA: XpoHiuyHe 06CTPYKTMBHE 3aXBOPIOBAHHSA JIereHb; HeasIkoro1bHWIA CTeAaTOrenaTuT; OXKMPIHHA.

BcTtyn. HeyxunbHe 3poCTaHHA 4acTOTW BMNAaA-
KiB koMopbigHoro nepebiry XpoHiyHoro ob6cCTpyk-
TMBHOIO 3aXBOPIOBaHHSA fiereHb (XO3J1) Ta Heanko-
rosibHoro ctreatorenatuty (HACI) Ha T/i OXXUPIHHA Y
0ci6 npauesaaTHoro BiKy B YKpaiHi Ta y cBiTi [1, 2, 3]
3yMOBJItOE NoTpeby B NpoBeAeHHI AOCNIAXEHb Me-
XaHi3MiB B3aEMOODBTSXKEHHS Ta NOLUYKY HOBUX YMH-
HWKIB MaToreHesy NporpecyBaHHs AaHoi Komopbia-
Hoi naTonorii. Ha ponb rigporeny cynbdiay (H,S) y
po3BMTKY Gibpo3y 3BepHYAN yBary JiMile HelloAas-
Ho [4-7]. OocniaxeHHA MoKasanau, Lo HZS [00303a-
JIeXXKHO BMJIMBAE Ha pPo3BUTOK ¢ibpo3y B nereHsx,
neviHui, HUpKax i Miokapai [4, 6, 8]. Pe3ynbTaty ao-
cnipXeHb 4eMOHCTPYHOTD, Wo npouecn ¢ibpo3yBaH-
HA OPraHiB y CWJIbHi B33EMO3aNEXHOCTI KOpesto-
l0Tb 3 NOPYLWEHHAM eH0reHHOro CnHTe3y H,S, 3Hu-
XKEHHAM aKTUBHOCTI H_S-reHepytounx depmeHTis y
nnasmi Kposi i 6e3nocepeHbO B TKaHWHax [5-7].
depMeHTH, AKi 3abe3nevyoTb eHAOreHHNI CMHTEe3
H_S (uncTaTioHiH B-cuHTasa (CBS), uncTaTioHiH y-niasa
(CSE)), npncyTHi B neyiHui Ta nerenax [4, 7]. H,S reHe-
PYETLCS LWAAXOM TPAHCCYNbdypYyBaHHSA 3 L-UncTeiHy
i romouucTeiny [5]. Kpim Toro, 3-mMepkanTonipyBaT
cynboypTpaHcdepasza (MCT) TakoxX MoXe KaTanisy-
BaTK yTBOPEHHA H,S pa3oMm i3 umcreiHaMiHOTPaHC-
depaszoto [5, 7].
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®ibpo3 neviHkM — e AMHAMIYHWIA npouec, Lo
BMHMKAE Y BiAMNOBiAb Ha Pi3Hi CTUMYNK | NPM3BOANTL
[0 PYMHYBAHHA apXiTEKTOHIKW NAPEHXiMM NMeYiHKn 3
noAasibluMM HaAMIPHUM BiAKNAAAHHAM KOMMOHEH-
TiB no3akniTMHHoro matpukcy (MKM), dopmyBsaH-
HAM ¢ibpO3HOI TKAHMHM Ta NaTOJIOrYHOI pereHepa-
Lii i3 dpopMyBaHHAM LMpo3y [2]. Y XBOpMX Ha LMPO3
neyvyiHK1 BCTAHOBJIEHO iCTOTHE FrasibMyBaHHSA eKcnpe-
cii / akTmBHoCTi CBS i CSE Ta 3HMXXeHHS piBHIB H.S 'y
nnasmi [7]. Po3suTok ¢ibpo3y nereHb € HacigKOM
XO3J1, 3yMOBJIeHOi BNJNMBOM Pi3HUX ¢dakTopiB, Ta-
KMX IK OPraHiYyHi Ta HEOPraHiYHi YaCTKK, XiMiYHi pe-
YOBMHMW, iOHi3ytOoUe BUMPOMIHIOBAHHA Ta iHdekLii [2,
8]. Moro KiHLEeBOo CTazi€lo € GOPMYBaHHS COTOBOI
(cTiNbHMKOBOI) NereHi — rpy6oi Aedopmalii nereHe-
BOrO MaJIOHKA i3 3aMileHHAM HaMipHO CMHTEe30Ba-
HOO CMOJIYYHOIO TKAHMHOLO JiereHeBoi napeHximu [2].
®epmeHTH, Wo sBupobnatoTb H,S, (CSE, CBS Ta/abo
MST), eKcnpecyroTbCA B JIereHsX JIOANHN | TBapUH
[4], a disionoriuna KoHUeHTpauia H,S y 3m0poBux
ntoaen ctaHoBuTb Bia 10 Ao 300 MkMob/n [8]. 3mi-
Ha aKTMBHOCTI dpepmeHTiB, Wwo BmpobnaioTb H,S, Ta
eH/loreHHi piBHi H,S noB'A3aHi 3 pO3BUTKOM flereHe-
Boro ¢ibpo3y. Lle foBeaeHO B AOCIAXKEHHSAX HA NATO-
JIOTiYHNX Moaenax 61igoMiunH (BLM)-iHaykoBaHoro
nereHesoro ¢ibpo3y, Aki nokaszanu, wo Bmict H.S 'y
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nnasmi Ta WBKNAKICTb BUpobneHHa H,S y nereHesin
TKaHWHI B eKCMePUMEHTAJIbHUX FPynax 3HUXKYBaJlacb
Ha 44 % Ta 27 % BigNOBiAHO HA 7-1 AeHb. Lli pe3ysib-
TaTV MOXHa MOB'A3aTN 3 KOMMNEHCATOPHMM MEXaHis3-
MOM 3MeHweHHA H,S B opraHi3mi [6, 8]. BmicT ria-
POKCUMPOAIHY B JIEr€HNAX, IK MapKep OCaAXeHHsA
KoJ1areHy, 3pocTaB Ha 43 % y rpyni nikyBaHHs BLM
Ha 7-1 aeHb i Ha 100 % Ha 28-1 geHb, pa3oM i3 ricto-
JNIOriYHMMM 3MiHaMU iHINbTPaLi 3aNasbHUX KJTITUH,
nponidepauii pibpobnacTis Ta ocagXkeHHAM Kosa-
reHy, ToAi AK BHYTpPilUHbOYEepPEeBHEe BBEAEHHS Tigpo-
cynbdiay Hatpito — goHatopa H,S (NaHS, 1,4 Ta
7 MKMOb / KI MacK TiNa, BiANoBiAHO) ABiYi Ha 406y
3MEHLUM0 BMICT rigpoKCMNPOiHY i HENTpanisyBa-
JIo TAXKICTb Gibpo3y nereHi [6]. 3rigHo 3 BULLE3ra-
DAHVMWN OOCNIAXKEHHAMMN, eK30reHHUM HZS (NaHS)
BBAXKAETbCA MPOTEKTUBHUM YMHHMKOM MPOTU PO3-
BUTKY Gibpo3y siereHb Npu NopiBHAHO HU3bKIN 403i
Big 1,4 MKMOJIb / KI Macu Tina 2 pasa Ha AeHb A0
28 MKMO/b / KI 0ivH pa3 Ha AeHb [4-8]. OaHak, Bu-
COKa KoHueHTpauifa H,S (>500 ppm) Moxe BMUKAMKa-
TV HabpsK JiereHb i, 3peLlTor, TeX NPU3BECTN A0
XPOHIYHOro 3anasieHHA Ta nereHeBoro ¢ibposy
[6, 8]. KoMmnneKkcHi AoCNiAXXeHHA roMeocTasy HZS
MOXYTb BiIKpUTW HOBi MEXaHi3MN B3aEMOOOTSAXKEH-
HA XO3J1 Ta HACT. Ha niacTaBi BCTAHOBJIEHMX AaHUX
CTaHe MOXJIMBMM OOFPYHTYBAHHS LWINAXIB KOpeKL;il
BCTAHOBIEHWNX PO3/13iB.

MeTta — BCTaHOBMTM poab H.S y MexaHizmax
nporpecyBaHHA XO3J1 1a HACI Ha T/1i OKMpiHHS.

MarTepian i meToau pocnipxeHHa. ObcTexe-
Ho 100 xBopux Ha XO3J1, y ToMmy unci 49 i3 HACT Ta
OXWMPIHHAM | cTyneHsA: 1 rpyna —28 nauieHTis i3 XO3J1
(2B GOLD); 2 rpyna — 23 xBopux Ha XO3J1 (3C, D);
3 rpyna — 25 nauieHTiB i3 XO3J1 (2B) i3 HACT; 4 rpy-
na — 24 xsopux Ha XO3J1 (3C, D) i3 HACT. CepeaHin
BiK nauieHTiB cknas (47,3+3,1) pokiB. KOHTPOJIbHY
rpyny cknann 20 npakTtuyHo 3p0poBux ocib (M30)
BiANOBiIAHOIO BiKY Ta CTaTi.

BmicT H,S y KpoBi BM3Ha4anu cnektpodoTo-
MEeTPUYHMM MeToZoM [4]. 3MiHN MeTaboni3My KoM-
MOHEHTIB NO3aKNITUHHOIO MATPMKCY BM3HAYasM 33
BMIiCTOM y KpPOBi BifibHOro okcunponiHy (BOI) 3a
C. C. TetaHeub (1985) Ta 6iIKOBO3B'A33aHOIr0 OKCU-
nponiHy (630IM) 3a M. C. Ocaguykom (1979), rekcosa-
MiHiB (FA) 3a O. I. ApxinoBoto (1988), cepomykoiais
(CM), cianosux kncnot (CK) — 3a gonomororo Habo-
piB dipmu , JaHnw Ltd” (M. JIbBiB), Liepy/ionaasmiHy
(LLPI) 33 MmeTomoM M. P. PeBiHa (1976). CTaH npoTeo-
NITUYHOT aKTMBHOCTI MJ1Ia3MN KPOBi BMBYa/IN 33 Cy-
MapHO aKTUBHICTIO NPOTEIHA3 CMPOBATKM KPOBI 3a
M. KyHiTuoMm (1975), iHTEHCUBHICTIO Ni3UCY HU3bKO-
MOJIeKYyNApHUX 6inkiB (a3oanbbymiHy), BMCOKOMO-
NekynapHux 6iskis (a3okaseiHy) Ta koJsiareHy (nisnc
330KO0J1y) 3@ AOMNOMOroto peaktusiB ¢ipmu ,JaHnLL
Ltd” (J1bgiB). CTaH NpoTeiHa30-iHrib6iTOpHOI cncTemMM
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BMBYa/IM 33 BMICTOM Y CMPOBATUi KPOBi a,-MT, BMic-
ToM B nnasmi kposi a,-IMN (,dannw Ltd", Jibsis). Jli-
NiZ4HWIA CNEeKTP KPOBI BMBYAJIM 33 BMICTOM 3arasibH1X
ninigis, 3aranbHoro xosecrteposy (3XC), Tpuaumn-
rniueponis (TT), XC ninonpoTeiHiB HU3bKOT LLi/IbHOC-
Ti (JINHLW), XC ninonpoTeiHiB BMCOKOI LLiJIbHOCTI
(JTNBLL), i3 064YMCNEHHAM iHAeKCYy aTepOreHHOCTI
(IA). DYHKUIOHA/IbHUIM CTaH eHAoTeslito BMBYaAN 33
BMICTOM y KpoBi MeTaboniTiB MOHOOKCMAY HiTpore-
Hy (NO) (HiTpuTiB/HITpaTIB), EHAOTENIHY-1, METOAOM
IDA (ELISA).

CraTncTnyHy o6pobky pesynbTaTiB NpoBoAMN
i3 BUKOPUCTAHHSIM NapamMeTpUYHMX Ta HernapameT-
PUYHMX METOAIB BapiaLiMnHOI CTaTUCTUKK. HOopMarb-
HICTb po3MoAiny nepesipsAnM 3a AONOMOroK TecTa
LLlanipo-Yinka Ta MeToA0M NPAMOI Bi3yasibHOI OLiH-
KM ricTorpam po3snogisly BJIaCHMX 3HayeHb. Mpn He-
napameTpMyHOMY poO3MnoAini AaHi npeacTaBsieHi y
Burnagi megiaHn (Me) AK Mipy NOIOXEHHSA, BepX-
Hboro (Q..) i HMXHboro kBapTuais (Q,,) y AKOCTI Mipn
po3citoBaHHSA. 1A NOpiBHSAHb AaHMX, AKi MaJn HOp-
MaJIbHUIA XapaKTep PO3NoAiny, BMKOPMUCTOBYBAN
NnapaMeTpuyHi TecTn 3 ouiHKot t-kputepito CTbto-
neHTa, F-kputepito diwepa. OnA ouiHKM Mipn 3a-
NEeXHOCTI MiXK 3MiHHMMM BUKOPMCTOBYBAJIN KOpens-
LiNnHMIM aHani3 3a MipcOHOM npu NapamMeTpuyHoOMy
po3nogini Ta koediuieHT paHrosoi kopensuii Cnip-
MeHa. [Jn1A NopiBHAHHA ANCKPETHUX BEJIMYMH Y HE3a-
NeXHWX rpynax 3acTocoByBa/sM KpUTepin X, Makcu-
ManbHoi npasaonoaibHocTi (log-likelhood) (MM x,),
O NOPIBHSIHHA Nap AWCKPETHUX BEIMYMH BUKOPMC-
TOBYBAaJ/IN pO3paxyHOK MoaudikaLii To4HOro KpuTte-
pito ®iwepa (mid-p).

JocnigXeHHA npoBefeHi 3 AOTPUMAHHAM OC-
HOBHUX nosioeHb GCP (1996 p.), KoHBeHUii Paan
€Bponu Npo npaea JoanHM Ta biomeanumHy (Big
04.04.1997 p.), FenbciHcbKOT AeKnapaLii BcecBiTHbOI
MeAMYHOI acouiauii Npo eTUYHi NpMHUMNK NpoBe-
OEeHHA HAayKOBMX MeAMYHMX JOCNIAXKEHb 33 YYaCTHO
noanHn (1964-2013 pp.), Hakasie MO3 YkpaiHu
N2 690 Big 23.09.2009 p., N2 616 Big 03.08.2012 p.

Pe3ynbTaTu 1 o6roBopeHHs. AHanisyroun CTy-
NiHb 6POHX006CTPYKTMBHOIO CMHAPOMY B Fpynax no-
PIBHSIHHA MW BCTQHOBWAIK, WO Y XBOpMX Ha XO3J1 3a
komopbiaHocTi 3 HACT cTyniHb 3H1XeHHA ODB, HI1X-
Yui, HiXX 3a i30/1bOBaHOro Nepebiry (Taba. 1): Bignosia-
HO, 3HMXXEHHA Y 1 rpyni xBopux cknasno 1,4 pasa, no-
piBHAHO 3 M30 (p<0,05),y 3 rpyni—y 1,7 pa3a (p<0,05).
Y xBopux 2 Ta 4 rpyn — BignosigHo y 2,4 Ta 2,8 pa3a
(p<0,05). TakMM YMHOM, KOMOPBIAHicTb 3 HACT y XBO-
pux Ha XO3J1 cnpuysie nocuneHHIo 06CTpyKLii 6poHXiB.
Cnip TakoX 3a3HAYMTH, LLLO i3 3pOCTaHHAM cTagji XO3J1
3pocTae akTmBHicTb HACT: BignoBigHO y xBopux 3 Ta
4 rpyn — aKTMBHICTb ANTAT nepeBuwmIa AaHiy N30y
2,2 Ta 2,8 pa3a (p<0,05), Wo cBigYNTb NPO HECMPUATIN-
Bui BNIMB XO3J1 Ha nepe6bir HACT.
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BmicT y kpoBi H,S y xBopux 1-4 rpyn 6yB 3HMxXe-
HuK: BignosiaHo y 1,3, 1,5, 1,7 Ta 2,6 pa3a (p<0,05),
NMOPIBHAHO 3 MOKa3HWKOM Yy M30. AHani3 iHTEHCMB-
HocTi ¢ibpo3yBasibHMX peakLin y xBopmx Ha XO3J1,
3a/1eXKHO Bif, HasBHOCTI komopbigHoro HACT, BKka3ye
Ha BiporigHe 36inblueHHs BMicTy B KpoBi B30I y xBo-
pux ycix rpyn: y 1 rpyni — 1,5 pasa, nopisHsAHo 3 N30
(p<0,05), y 2 rpyni —y 1,8 pa3a (p<0,05),y 3 rpyni -y
2,0 paza (p<0,05), y 4 rpyni —y 2,4 pa3sa (p<0,05). Boa-
HOYac, MOKa3HWK BMICTY B KpoBi BOI (Tabn. 1), AKui €
6ioxiMiYHMM MapkepoM KaTaboniamy KkosareHy, y
XBOPWUX Ha XO3J1 1 rpynu 6yB BULLMI BiJ NOKa3HMKA Y

N30y 1,2 pa3a (p<0,05), y xBopnx 2 rpynn—y 1,4 pasa
(p<0,05), W0 BKa3ye Ha NapasiesibHe NiaBMLLEHHA fe-
rpagauii KonareHy Ha T1i Moro NigBULLEHOIO CUHTE3Y.
3a komopbigHocTi 3 HACT akTMBHICTb Aerpagauii Ko-
nareHy 6yna we 6inbll iIHTEHCMBHOM: BiANOBIAHO Y
XBopux 3 Ta 4 rpyn —y 1,5 1a 1,7 pasa (p<0,05) (ams.
Tabn. 1). Y xBopux ycix rpyn 6yao BuABseHo Biporij-
He 3pOCTaHHA Noka3HukiB KJIA KpoBi, iIHTEHCMBHICTb
AKOI nepeBnLmMaa NokasHnky N30y 1 rpyniHa 10,7 %
(p<0,05),y 2 rpyni — Ha 16,7 % (p<0,05), y 3 Ta 4 rpy-
nax — 6inbl iHTEHCMBHO: Ha 34,5 % Ta 61,9 % i3 Ha-
ABHICTIO BiporigHoi Mixkrpynosoi pi3Huui (p<0,05).

Tabnnusa 1. MokKa3HMKN CTaHy GYHKLT 30BHILLHbOrO AMXaHHA, BMICTY H,S, KOMMNOHEHTIB CMOJIy4HOT TKAHWHMK,
npoTeonisy, GyHKLIOHabHOMO CTaHy eHAOTENit0 Ta iX perynsauii y XBOpMxX Ha XpOHiYHe 06CTPYKTNBHE 3aXBOPIOBAHHSA
JlereHb Ta HeaIKoroJIbHUIM cTeaTorenaTnt

Ipynu 06CTeXEeHMX XBOPUX
n&ﬁ;:g;:é:g' (:32%) 1rpyna 2 rpyna 3 rpyna 4 rpyna
(n=28) (n=23) (n=25) (n=24)
O®B1, % 98,2+2,1 67,2+1,4* 41,5411 */** 58,2413 */<x/kx | 35,741, %[k [rx/tt
ANAT, MkMonb/ | 0,42+0,01 0,43%0,01 0,45£0,01 0,93£0,02 */**[x*% | 1,16+0,03 */**/*x**/#
roaxs
H,S, MKkMonb/n 75,313,2 59,21+£1,40 * 51,52+1,32 */** 43,24+1,53 *[**[** 27,8+1,38 *[** [xx* [#
B3OM, MkMonb/n | 41,48+3,72 |  61,88+2,54* 73,232,96 */** 84,2143,65%/** 97,38+3,42 *[xx [xx
BOM, MkMob/A | 12,39£0,34 | 15,27+0,43 * 17,460,57 */** 18,13+0,48 */** | 21,4740,31 */*x[xxx /4
F'A, MMOSb/N 5,54+0,02 6,2310,09* 6,47%0,12 */[** 7,3310,15 */** [*** 7,8310,18 *[** [*** [#
CK, MMmonb/n 1,9240,02 2,43%0,05* 2,81+0,07 */** 3,37+0,11 * /%% [*** 3,79+0,08 */** [x** [#
KJIA, y.o. 0,84+0,01 0,93+0,01 * 0,98+0,01 */** 1,130,071 */** [x** 1,360,071 */** [x** [#
LM, MMonb/n 12,63+0,12 | 16,3240,37* 21,4241,00 */*% | 24,3811, 17%[**/%*% |28 5241,24 ***[x*x[#
a,-MT, MmMonb/n | 2,35+0,12 3,43+0,13* 3,95+0,10 */** 3,77+0,11 */** 4,06+0,12 */**
Nianc AA, E440/ | 2,41+0,02 3,63+0,05 * 3,94+0,03 */** 4,25+0,08 */** /%% | 4,57+0,09 */**/x+* /4
MXrof
NO, MKkMonb/n | 17,62+1,43 | 19,58+0,23 * | 23,1840,31 */** 24,21%0,57 */** 25,1940,35 */*x[x*
ET-1, nMonb/n 6,01+£0,94 8,27+1,02 * 11,50+0,56 */** 12,15+1,07 */** 14,67+0,98 *[** [***
3ar. XC, Mmonb/n | 4,72+0,11 5,23+0,13 * 5,4940,09 * 6,65+0,13 *[** [**x 6,79+0,19 *[** [**x
Tr, MMonb/n 1,47+0,03 2,12+0,03 * 2,43+0,02 */** 3,25+0,05 */** [*x** 3,14£0,01 */** [**x

MpUMITKN: * — 3MiHK BIPOTifgHi y NOPIBHAHHI 3 Noka3HukKoM y M30 (p<0,05); ** — 3MiHW BiporigHi NpY NOPIBHAHHI MOKAa3HMKIB Y XBOPUX
1 rpynu (p<0,05); *** — 3MiHK BiporigHi NpY NOPIBHAHHI NOKA3HMKIB Y XBopuX 2 rpynu (p<0,05); # — 3MiHM BiporigHi Npy NOPIBHAHHI

NokasHuKiB y xBopux 3 rpynu (p<0,05).

IHTEHCMBHICTb J1i31CY HU3bKOMONEKYAAPHUX Bin-
KiB Yy XBOPMX YCiX rpyn Takox 6yna BMLLO Bif NOKa3-
Huka y M30: BignosigHo y 1,5-1,9 pa3a (p<0,05), i
3pOCTana i3 3pocTaHHAM cTagii XO3J1i npn npnegHaH-
Hi HACI. Mn BCTaHOBWAW BipOrifHe 3pOCTaHHA BMicC-
Ty B KpOBi a,-MI (auB. Tabn. 1) i3 3pocTaHHAM cTagii
XO3J1: y xBopux 2 rpynu (y 1,7 pasa npotun 1,5y xBo-
pux 1 rpynu, p<0,05), oAHaK Ui NOKa3HUKM NpKU Ko-
MopbigHocTi 3 HACI He 3MiHtoBannch (p>0,05). Mo-
Ka3HMKKW BMICTY Lepy/a0n/ia3MiHy BKasytoTb Ha MOro
BiporigHe NiABMLLIEHHSA Y XBOPWUX YCiX rpyn cnoctepe-
>KeHHs (p<0,05) i3 BiporigHMM nepeBaXkaHHSAM Yy XBO-
pux 4 rpynu (y 2,3 pasa npotv 1,9 pasay 3 rpyni, y
1,3 pa3a-y 1 rpyni, p<0,05) (amB. Tabn. 1). NMokasHu-
Kn GYHKLiOHANbHOrO CTaHy eHAO0TeNito BKa3yTb Ha
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noro ancoyHkuito: BMicT y kpoBi NO 6yB BiporigHo
nigBuweHnn y xsopux 1 Ta 2 rpyn: BignoBiAHO Ha
11,3 % Ta 31,7 % (p<0,05), Toai Ak y xBOopux 3 Ta
4 rpyn—3picHa 37,6 % 1a 41,7 % (p<0,05). Npu ubomy
BMIcT y KpoBi ET-1 nepeBunwmB nokasHuk y N30 Bia-
nosiaHo y 1,4-2,4 pasa (p<0,05), W10 BKa3ye Ha icTOT-
He nepeBa)kaHHS BA3OKOHCTPUKTOPIB, LLLO CNPUAE Ti-
NOKCil, ilueMmii napeHXiMn NeYiHKN Ta JIereHb, i € ao-
OATKOBMMM baKTOPaMM MOLIKOAXKEHHA BHACifoK
KMCHEBOTrO Ta eHepreTUYHOro rosoayBaHHA [9-12].
MpuynHoto amcbanaHcy MapkepiB GYHKLIOHa/IbHO-
ro CTaHy eHAOTENIt0 CTaNa, Ha HaL Nornag, rinep- 1a
ancninigemia (ame. Tabn. 1). Tak, y xBopux Ha XO3J1
BCTQHOBJ/IEHO BipoOrigHe 3pOCTaHHS B KPOBi BMICTY
3arasibHoro XC—-y 1ta2rpynax—Ha 11,3 %1a 16,8 %
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BignosigHo (p<0,05). 3a komopbigHocTi 3 HACT BMicT
XC'y KpOBI 3pic iCTOTHiLWwe: y XBopurx 3 Ta 4 rpyn — Ha
41,5 % Ta 44,5 % (p<0,05). BMicT TI y KpoBi XBOpUX
Ha XO3J1 6yB icToTHO niaBuweHuin: y 1,4 T1a 1,7 pasa
(p<0,05), a 3a koMopbigHocTi i3 HACT — Liie 3HaYHile:
y 2,1-2,2 pasa (p<0,05).

BcTaHoBNEHI KOpenALinHi B3aEMO3B'A3KN MixX
BMICTOM H,S Ta NOKasHWKaMM aKTUBHOCTI LMTONI3Y
renatountie (AnAT: r=-0,63-0,66, p<0,05), 6poHxo0-
obcTpykuii (O®B1: r=0,69, p<0,05), rinepainiaemii
(r=-0,52-0,61, p<0,05), rinepnpoAyKLjii KOMMOHEHTIB
CNOJIYYHOT TKaHWHK (6iNKOBO3B'A3aHNIN OKCUMPOJIiH,
rNiKo3aMiHOIiKaHK, CianoBi KNCIOTH), AKi CBig4YaTb
npo ¢ibposyBaHHa opraHiB (r=-0,65-0,71, p<0,05),
npoteonisy (r=-0,48-0,56, p<0,05), aAncdyHKUii eHao-
Tenito (MoHooKcuA HiTporeny, ET-1 (r=-0,55-0,69,
p<0,05), BMictom XC Ta Tl B Kposi (r=-0,61-0,65,
p<0,05) BKa3ytoTb Ha posib Aediunty H2S y MexaHis-
Max B3aEMOODOTAXEHHA KOMOPHiAHMX 3aXBOPOBaHb.
OTpuMaHi AaHi cBig4yaTb NpoO Te, WO Y XBOPUX Ha
XO3/1i3 doHoBUM HACT, LLLO BUHWNK Ha T/1i OXKUPIHHSA,
BCTAaHOBJIEHO iICTOTHE NiABULLEHHS CUHTE3Y KOJlareHy
Ta NiKONPOTEiHIB, WO NPM3BOAUTbL A0 MPOrpecyo-
yoro ¢ibpo3yBaHHA NereHb Ta NeYiHky i3 nopyLUeH-
HAM X GYHKUIN. LibOMY CNpMAIO NOPYLLIEHHS TOMEO-
cTasy H,S, Wo niaTBepAXyroTb AaHi KOpenAuinHoro
aHanizy. 3a ymos gediunty H.S i kKomopbigHocTi
X031 Ta HACI akTMBYIOTbCA | CMHTE3, | pe3opbuis
KoJlareHy, aJsie npouecu aHaboniamy nepeBaxkatoTb
BHaCNigoOK akTuBauii cnctemmn $pibpobnacTis, i3 ic-
TOTHILIO rinepnpoaykLuieto roctpodasoBux 6iskis,
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$ibpoHeKkTUHY, TA BULWNXM CTYNEHEM Finep- Ta ANUC-
ninigemii (p<0,05), BULLMM cTyrneHeM ANCPHYHKLUIT eH-
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BJIMAHUE AEOPULUNTA TMAPOrEH CYJib®NOA HA NATOFEHETUMECKUE MEXAHU3MbI
NMPOrPECCMPOBAHUSA XPOHUYECKOW OBCTPYKTUBHOM BOJIE3HU JIEFKUX
N HEAJZTKOIrOJIbHOIO CTEATOFENATUTA HA ®OHE OXKMPEHMA

©0. C. XyxnuHa, O. E. N'puHioK, O. E. Mangpuk, O. B. KaywaHckas, B. C. CMaHauy
BrY3 YkpauHbi «bykosuHckull 20cydapcmBaeHHbIl MeouyUHCKUl yHusepcumem»

PE3KOME. KoMMnieKcHble NCCeloBaHNS roMeocTasa rmaporeH cynbdpunaa (HZS) MOTYT OTKPbITb HOBbl€ MEXaHN3MbI
B3anMoobpeMeHeHMA XPOHNYECKOro 06CTPYKTMBHOIO 3a601eBaHna nerkmx (XOBJ1) n HeanKoroabHOro cteaTorenaTuTa
(HACT).

Lenb — ycTaHoBUTL poJib H,S B MexaHn3max nporpeccmpoBanmna XOBJT v HACT Ha ¢oHe oXunpeHus.

MaTepuman u metopbl. O6cnenosaHo 100 60sbHbIX XOBJ1, B ToM yncie 49 ¢ HACT 1 oxupeHuem | cteneHu: 1 rpyn-
na — 28 nauneHTtoB ¢ XOBJ1 (2B GOLD); 2 rpynna — 23 6onbHbix XOBJ1 (3C, D); 3 rpynna - 25 nauneHToB ¢ XOBJ1 (2B) ¢
HACT; 4 rpynna — 24 6onbHbix XOBJ1 (3C, D) ¢ HACT; KOHTpO/bHaA rpynna — 20 npakTnuyeckun 3a0poBbIx auy, (M3J1).

PesynbTaTbl. CoaepxaHue B Kposu H,Sy M3J1 coctaBnno (75,3£3,2) MKMOJIb/N. Y 60/1bHbIX BCeX rpynn coAepxaHue
B KpoBK H,S 6b1510 CHMXeHO: y 6osbHbIX 11 2 rpynn -8 1,31 1,7 pa3a (p<0,05), y 605bHbIX 3 1 4 rpynn —B 2,2 1 2,9 pa3sa
(p<0,05), no cpaBHeHuto ¢ M3J1(p<0,05). Coaep>kaHne H,S A0CTOBEPHO CHMXXANOCh C pocToM cTaammn XOBJ1 v npm komop-
6uaHocTn ¢ HACT. YcTaHOBJ/IeHbl KOPPESALMOHHbIE B3aMMOCBA3M MeX Y COAepXKaHMEM H,S 1 nokasatenAmMu akKTMBHOC-
TV umTonnsa renatountos (AJIT: r=-0,63-0,66, p<0,05), 6poHxoo6cTpyKumnn (OPB,: r=0,69, p<0,05), rMnepamnuaemmn
(r=-0,52-0,61, p<0,05), runepnpoAyKLM1 KOMNOHEHTOB COEANHNTENIbHON TKaHM (6€1KOBOCBA3AHHbIA OKCUMPOJINH, M-
KO3aMMHOTINKaHbI, PUOBPOHEKTNH, FeKCO3aMUHbI, CMaNoBble KNC/I0Tbl), KOTOPble CBUAETENbCTBYIOT O pUOPO3MPOBAHNN
opraHos (r=-0,65-0,71, p<0,05), npoteonnsa (r=-0,48-0,56, p<0,05), ANCPYHKLUMMN 3HAOTENMA (MOHOOKCMUA a30Ta, FOMO-
umcrenH (r=-0,55-0,69, p<0,05) yka3biBatoT Ha posib AedpunumnTa H.S B MeXaHN3MaX B3aNMOOTArOLLAIOLLMX KOMOPOUAHBIX
3aboneBaHnN.

BbiBoA,. Jedpununt ruaporeH cynbdunaa B KpoBM AOCTOBEPHO BANSAET Ha MeXaHW3Mbl NporpeccupoBaHna XOBJT n
HACT Ha ¢doHe oXMpeHus. DTOT BbIBOA, CAESIaH HAa OCHOBAHUM MCC/IeA0BaHMA COAepXaHUA 6enKOBbIX 1 Yr/1IeBOAHO-
6€e/IKOBbIX KOMMNOHEHTOB BHEK/IETOYHOrO MAaTPMKCa M NPOTENHA3OUHIMBUTOPHOM CUCTEMbI, IMNNAHOIO Npoduasa Kpo-
BY, GYHKLMOHANBHOIO COCTOSHMA SHAOTENNS.

KJIKOYEBBIE CJIOBA: xpoHuyeckoe O6CTpYKTMBHe 3abosieBaHWe Jferkux; HeaskorosibHOW CTeaTorenaTwuT;
OXMpeHune.

THE INFLUENCE OF HYDROGEN SULFIDE DEFICIENCY ON PATHOGENETIC MECHANISMS
FOR PROGRESSION OF CHRONIC OBSTRUCTIVE PULMONARY DISEASE
AND NON-ALCOHOLIC STEATOHEPATITIS AGAINST THE BACKGROUND OF OBESITY

©0. S. Khukhlina, O. Ye. Hryniuk, O. Ye. Mandryk, O. V. Kaushanska, V. S. Smandych
Bukovyna State Medical University

SUMMARY. Comprehensive studies of homeostasis of hydrogen sulfide (H,S) may open new mechanisms of
complications of chronic obstructive pulmonary disease (COPD) and nonalcoholic steatohepatitis (NASH).

The aim of the study - to establish the role of H,S in the mechanisms of progression of COPD and NASH on the
background of obesity.

Material and Methods. 100 patients with COPD were examined, including 49 with NASH and obesity of the 1st
degree: group 1 - 28 patients with COPD (2B GOLD). Group 2 — 23 patients with COPD (3C, D). Group 3 - 25 patients with
COPD (2B) with NASH. Group 4 — 24 patients with COPD (3C, D) and NASH. Control group — 20 healthy persons (HP).

Results. The content of H,S in blood in HP was (75.3+3.2) pmol/l. In patients of all groups, the content of H,S in the
blood was reduced: in patients of group 1 and 2 —in 1.3 and 1.7 times (p<0.05), in patients of group 3 and 4 —in 2.2 and
2.9 times (p<0.05) in comparison with HP (p<0.05). With the increase of COPD stage and in case of NASH comorbidity the
contentof H_S probably decreased. The following correlation relationships have been set: H,S content and the hepatocyte
cytolysis activity (ALT: r=-0.63-0.66, p<0.05), bronchoconstriction (FEV1: r=0.69, p<0.05), hyperlipidemia (r=-0,52-0,61,
p<0,05), hyperproduction of connective tissue components (protein-bound oxyproline, glycosaminoglycans, fibronectin,
hexosamines, sialic acids), indicating organ fibrosis (r=-0.65-0.71, p<0.05), proteolysis (r =-0.48-0.56, p<0.05), endothelial
dysfunction (nitrogen monoxide, homocysteine (r=-0.55-0.69, p<0.05)) indicate the role of the H,S deficiency in the
mechanisms of progression of comorbid diseases.

Conclusions. The deficiency of H,S in the blood probably affects the mechanisms of progression of COPD and NASH
on the background of obesity based on the research of content of protein and carbohydrate-protein components of the
extracellular matrix and proteinase-inhibitory system, lipid profile, endothelial functional status.

KEY WORDS: chronic obstructive pulmonary disease; nonalcoholic steatohepatitis; obesity.
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