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BIOLOGY

Ananu3 nonyassuuid Fallopia convolvulu (L.) A.Love
B 3¢PHOBBIX arpo¢uToneHo3ax

E. M. TuxonoBa

CyMcKuil HaIMOHAIBHBIA arpapHblii yHuBepcureT, I. Cymbl, YKpauHa
Corresponding author. E-mail: urSapn@yandex.ru

Paper received ; Revised ; Accepted for publication .

AHHoTanmmsi. B paboTe mpexacraBieHbl pe3yabTaThl MCCIECJOBAHUI OCHOBHBIX MOMYNAIMOHHBIX MapaMeTpoB

OHOJICTHETO

cereranbHOro BUAa Fallopia convolvulus B TeueHHne MABYX BETeTAI[MOHHBIX NEPHOOB B MOCEBAX IISTU KYJIbTYPHBIX PACTEHHH, Ha
KOTOpBIX HE MNpUMEHsH repourmabl. Y F. convolvulus TposBIsSeTCs CTATUCTHYECKH JOCTOBEpHAs IMHAMHKA IOKa3aTeneif
PENpPOAYKIMY M KOMILIEKCA HOIYJISLIMOHHBIX XapaKTePUCTUK Ha (JOHE U3MEHEHUs arpo(UTOLEHOTHYECKUX YCIOBHH. DTO ABIsAETCS
OJTHMM M3 OOBEKTHBHBIX CBHJICTEIHCTB BHICOKOH MH(OPMATUBHOCTH U LEJIECOOOPa3HOCTH NPHUMEHEHUsS MOMYJISIIIMOHHOTO aHalIn3a
NP M3y4EeHUN COPHSKOB. JlOKa3aHO, YTO Ha COCTOSHHE NOMysnuil F. convolvulus B arpoUTOLEHO3aX MMEET CYIECTBEHHOE
¢uTOLCHOTHYECKOE BIHMSHHE KylbTypa saudukatop. Cpeau HCCleOBaHHBIX arpOo(HUTOLEHO30B OJIArONPHUSITHBIMU JUIS Pa3BHTHS

F. convolvulus oxazamuck arpo(UTOLEHO3BI

ropoxa u 03UMO NIICHUIbI, YMEPCHHO IOAABISLIIM PAa3BUTHC I3TOr'0O COPHIKa

arpo(UTOLEHO3bl O03MMOM PXKU M SUMEHS SPOBOTO, CYLIECTBEHHO IOJABIISUIN - arpoUTOLECHO3bl TI'PEUYNXH. BBISABICHHBIC 3aKOHO-
MEpHOCTH pocta M pasButus F. convolvulus B pa3sHbIX arpoduTOLEHO3aX MOTIYT OBITh MCIIOJB30BaHbl B IIPOM3BOACTBE IIPH
COCTaBJICHUH TIPOTUBOCOPHIKOBBIX CEBOOOOPOTOB, 3((HEKTHBHO PEryIUPYIOMINX HX YUCIEHHOCTb B I0CEBaX 0e3 repOHIUIOB..

Knrwuesvie cnosa: nonynayus, Fallopia convolvulus (L.)A.Love., npodykyuonnsie npoyeccwvl, abComomuas cKOpocms pocma,
penpooykmugHoe ycunue, UHOEKC 60300H061eHUS, UHOEKC 2eHepaAMUEHOCIU, 6UMAUmen.

BBenenne. l3yueHue momyssilMii COPHBIX PacTEHUU B
IMOCEeBaX 3EPHOBBIX KYJIBTYp AOCTaTOYHO AaKTYalbHO B
YCIIOBHSIX Pa3BUTHS MHTEHCHBHBIX TEXHOJOTHH BEIpAIIN-
BaHUS CEJIbCKOXO3SIMCTBEHHON mpoaykiuuu. CoBpeMeH-
HBIA arpapHbIii OW3HEC TOCTPOCH Ha OCCKOHTPOJBEHOM
HCTIOJIB30BaHUN XUMHUYCCKHX METOJOB 3aIUTHl KYJIbTYD
OT COPHSIKOB M BPEIUTEJNCH, YTO HEU3MEHHO MPUBOJIUT
arpolcHO3Bl B HEYIOBIICTBOPHUTEIBHOE HSKOIOTHYCCKOE
COCTOSIHUE: KOT/Ia-TO IUIOJOPOJHBIC TTOYBBI OTPABIISIOTCS
OoCTaTKaMH TepOMIHI0B, OMOpa3HOOOpa3ue TPYHTOBOM
MHUKpOOHOH ¢uiopsl W ¢ayHbl pe3ko cHmkaercs. [lo
OIIEHKaM HEKOTOPBIX HCCIEI0BaTENCH, Yepe3 HECKOIBKO
JIECSITKOB JIET WHTCHCHBHBIE METOMABI 3eMJICTIONb30BAHUS
MPUBEOYT K MOTEPE E€CTECTBEHHOTO IIOAOPOANS IMOYBHI
[4, 8]. Bo m3bexxaHue 3THX MPOTHO30B, B CEIHCKOXO-
3SIMCTBEHHOM TIPOM3BOJICTBE HEOOXOAMMO HCIIONB30BATh
9KOJIOTHYCCKU OC30MacHble METOJbl  PEryIUPOBAHUS
YHCJICHHOCTH COPHSIKOB W BpEAWTENCH, Hampumep,
(UTOICHOTHYECKUE. DTH METOJIBI TIO3BOJISTIOT OOPOTHCS C
COPHBIMU PACTCHHSMH, OCHOBBIBASCh Ha 3HAHUIX 00
SAU(PUKATOPHOW POITM TOW WIM WHOW KyJIBTYPHI IS
OTIpE/ICTICHHBIX BUIOB COPHSIKOB.

Kparkuii 0030p nyoJauKanmii no  TeMme.
TpaguuuoHHO B arpoOHOMHMYECKOM HayKe U TMpaKTHKe
COpPHSIKM PpacCMaTpPHBAIUCh KakK (aKTOp CHIDKCHHS
YPO’KalfHOCTH CEIbCKOXO3AUCTBEHHBIX KYIBTYpP, YBEIH-
YCHHs 3aTpaT HA WX IPOM3BOJCTBO, YCIIOKHCHHS
00pabotku mouBbl. Hekoropsie wuccienoBatenu [17]
CUHTAIOT COPHSKH TNPUYUHON PacIpOCTpaHEHUs 0oe3-
Hell u Bpegurened KyabTypHBIX pacteHuil. Ilo
Pa3MYHBIM OIICHKAM YCTaHOBJCHO, 4YTO CHH)KCHUE
BaJOBBIX COOpPOB  CENBCKOXO3SHCTBCHHBIX  KYIBTYP
BCIIEICTBHE 3aCOPSHHOCTH MOXeT nocturath 25-30 %, a B
OTIENBHBIX CIyYasx naxe nmpeseimats 50 % [16].

OpmHaKo, WCCIEOBAaHUS IIOCIEAHUX JIET 3aCTaBIIIU
MIEPECMOTPETh OOIITYI0 KOHIIETIINIO O CTAaTyCce CereTajlb-
HOM pacTUTEIBHOCTU B I1OCEBAX. BOJBIIMHCTBO 3KOJIOTOB
CUHTAIOT, YTO COPHSKH HE SIBIISIOTCS HCKIFOYHUTEIEHO

BpeAHBIMU pacTeHussMA. OHU SABISIOTCS IMOJTHONIPABHBIMHU
W 3aKOHOMEPHBIMH KOMITOHEHTaMH arpodKOCHCTEM, a
HaHOCST BpeJ TOJIBKO TIPU YCIOBHU MacCOBOTO
pasmuoxenus [1, 6,9, 21].

I[Ipr HEOONBIIOW YMCIEHHOCTH HA MOJSIX COPHIKU
ke OOHAPYKUBAIOT Psi/I MOJIC3HBIX CBOMCTB M KAYECTB.
B yacTHOCTH, OHM CHIKAIOT BOJHYIO U BETPOBYIO 3PO3HIO
MTOYBBI, COXPAHSAIOT TEM CaMbIM T'yMyC W MHHCpAaJbHEIC
BEIIECTBA B TpEJeiax arpodKOCHCTEMbI; CIIOCOOCTBYIOT
MOOWJTM3allUd U TICPEMEIICHUIO MUHEPATbHBIX BEIIECTB
13 TIyOOKHMX CJIOEB MOYBHI B TIAXOTHBIN CIIOH; CMATYAIOT
BIIMSTHAE MOHOKYJBTYPHI Ha arpo(UTOIeHO3; obOecreyn-
BAalOT XWITHUKOB, MapasuTo(aroB W Ipyrux Mpeacra-
BHUTEJCH ToONe3HoW QayHbl cpeno WX OOWTaHUS C
BO3MOXHOCTSIMH TIEPE3MMOBKH W KOPMJICHUS B TIEPHO/T
CBOCTO IHMKJIA PAa3BHUTHSA, CICIOBATCIBHO CIIOCOOCTBYIOT
MOJIICPIKAHUIO OMOpa3HOOOpa3usi; HEKOTOPHIC COPHSIKH
SIBIIIOTCS.  OMOMHAMKATOpamMu  (DU3UKO-XUMUYIECCKHUX
CBOWCTB MOYBHI [3, 6].

B npu3HaHuM 32 COpHSIKAMHU IpaBa Ha CYIICCTBOBAHHE
€CTh M 00IIeONOIOTHYECKHI aCleKT, BEAb KaXKIbIH BUI —
9TO TEHOTHUIN C YHUKAIBbHBIMH M 4YacTO eIle He
M3YYEHHBIMH CBOWCTBAMH, KOTOPBIH MOJXET CIY>KUTb
MarepuanoMm it cenekmuu  [19].  Tlorepst Takoro
TCHOTHIIA Yepe3 YHHYTOXKECHHE I000T0 BHIA COpHAKA
MPUBOANT K OOImEMy CHIKGHHIO OHOJOTHYECKOTO
pa3HoOOpa3us pacreHHMi IulaHeThl. B ['epmanum nmaxe
y>Ke €CTh OIIBIT CO3JJaHusl 3aNI0BeIHNKa COpHAKOB [20].

B coBpeMeHHOW HayKe TPOHMCXOAUT HW3MCHCHHE
[MOHUMAHHS POJU COPHIKOB B  arpodKOCHUCTEMax.
KoHienus mojsHOro HMCKOPEHEHHS COPHSKOB MEHSCTCS
Ha KOHIICHIIMIO PErYJIMPOBAaHUS WX YHUCICHHOCTH [0
9KOHOMHYECKH 6e30macHoro YPOBHSI. Bwmecto
(akTHYeCKH  HepeadbHOro  IOJIHOTO  YHHYTOXCHHS
COpPHSKOB, YKOHOMHYECKH IIesiecoo0pa3Hee He JOMyCKaTh
WX MAaccoBOro paspactanus. Kpome Toro, orkas ot
WHTEHCUBHBIX ~ METOJNOB  OOpBOBI C  CereTalbHON
PaCTUTEILHOCTHIO MO3BOJISIET peuuTh pan



9KOJIOTHYECKUX TPOOJIeM, CBS3aHHBIX C 3arpsA3HEHUEM
OKpY’Karolel cpeapl OCTaTKaMH MECTULUIOB, MOTepei
IUTOIOPONSL TI0YB, HApYIICHWEM B HHX IPHPOTHBIX
MPOIIECCOB  a30T(HUKCAINYA, aMOHU(UKAIUA W HUTPH-
¢ukammu [13, 18].

Brenpenne KOHIENIMH PEryIUPOBAHUS YHCICHHOCTH
COpHSIKOB TPEOYeT TIIATEIBHOTO M3YYCHUs MpoIlecca UX

Pa3MHOKECHUA, PpOCTa W PA3BUTUAL. I[J'Iﬂ BBIAICHCHMUSA
YKa3aHHbIX BOIIPOCOB IIGJ'IGCOO6pa3HBIM SABIIACTCA
HCIOJIb30BAHUC  MOMYJIAIIMOHHOTO  aHalIu3a. 9T0, B

YaCTHOCTH, YK€ NOKa3aHO pe3yjibTaTaMu I/ICCJ'IG,HOBaHI/Iﬁ

MatepuaJsbl H MeTObI HCCJIeI0BaHNI.
HccrnenoBanust MpOBOIMINCH B TEUCHHWE JBYX Berera-
MUOHHBIX IEPHOJOB HAa MONAX  y4eOHO-HAy9HO-
mpousBoacTBeHHOr0 Komiiekca (YHIIK) Cymckoro
HallMOHAJILHOTO arpapHoOro yHHUBEpPCUTETa. XO35HCTBO
HaxonauTcs B mpenenax Cymckoro paiioHa CyMckoit
obmactu. Kimmar paiiona wuccienoBaHHS YMEpPEHHO-
KOHTHHCHTaJbHBIN. CpelHeroioBasi TeMIepaTypa CoCTaB-
asier +6°C. CpejiHee MHOTOJIETHEE KOJIHMYECTBO OCAIKOB
coctasisieT 510 mm [2]. [Toussl B YHIIK mpencraBieHsbt
YepHO3EMaMHU TUITMYHBIMHU, KOTOPBIC MMEIOT OJHM3KYIO K
HelfTpansHON U HeWTpanbHyl0 peakuuto pH, cpenHioro u
TIOBBIINIEHHYIO 00€CIIEYeHHOCTh MOJABMKHBIM (Pochopom
1 KaJIueM.

HccnenoBanuch Oe3repOUIAaHbIE  arpOPUTONEHO3BI
3€pHOBBIX, 3€PHOOOOOBBIX M KPYISHBIX KYJIBTYp —
O03MMOM pXKHM, O3UMOHM IIEHUIbI, SYMEHA, TOpoxa,
rpeunxu. BeI0op KyJabTyp ONpenensics TeM, 9T0O Ha OO
3CPHOBBIX, 3EPHOOOOOBBIX M KPYISHBIX B paiioHE
uccienoBanus npuxoaurtcs 1o 70-80% moceBoB, a camu
KYJBTYphl HUTPAIOT BAXHCHIIYIO PO B IKOHOMHKE
peruoHa. B ombiTe 3TH KyIbTYpHl BBIPALIMBAIUCH IO

KJIACCHYCCKON  TEXHOJNOTHHM, HO 03 MpUMEHCHHUS
repOuIHIOB.
Onenka cocTosHUS  momynsmuid  F. convolvulus

MPOBOJIMIIACH C TMTOMOIIBIO OOMICTIPUHSTHIX MOMYJISIHOH-
HBIX METOAMK [5, 7]. AHamu3 momyJsnuid NMpoBeIeH Ha
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TaKMX U3BECTHBIX OMOIOTOB, Kak /. Xapnep u . OBanc
[22,23].

IMeab pabdoTbl — OCYIIECTBUTH OLIEHKY COCTOSIHMS
MOYJISAIAI  pacCIPOCTPAHEHHOTO CETeTalbHOTO MOHO-
Kapruka — ropua 6epeskoBuaHoro (Fallopia convolvulus
(L.). Love (puc.l), B TIATH pa3IMIHBIX arpoPHUTOIIEHO3aX
U Ha NpPUMEpPE 3TOTO BHJIA OLCHUTH IIEJICCOOOPa3HOCTH
UCIOJIB30BaHUST  TOMYJSIIHOHHOTO aHamm3a  Kak
METOJIOJIOTMYCCKOH OCHOBBI ITO BHEAPECHUIO MEPOIPUSTHI
[0 PEryJUPOBAHHUIO 33aCOPCHHOCTH IIOCEB  CEIIBCKO-
XO3SAACTBEHHBIX KYIBTYP.

Puc. 1. Fallopia convolvulus (L.) A. Love, 1 - 1Berok, 2 - miox, 3 - cems [1o 17].

OCHOBaHHMU METOJIOB (DUTOICHOJIOTUH, W3JI0KCHHBIX B
paborax 1O. A. 3no6una [12], A. I1. Jumyxa [10].

JInst BBIABIIEHUST OCOOCHHOCTEH Pa3BUTHS TOITYJISIIIA
CeTeTANbHBIX PACTEHHH, C KaXXJOTO OIBITHOTO TIOJA
Opanmu BBIOOpPKH COpHSKOB B KosnmdecTBe 60-80 mT. C
MTOMOIIBI0 METOJOB MOP(OMETpHH, pa3pabOTaHHBIX B
KJIACCUYECKOM aHaJm3e pocta [26], ompenemsuiich
MOKazaTelM MPOAYKIIMOHHOTO IIpolecca, pocta U (GopMo-
00pa3oBaHust COpHSAKOB. C IMOMOIIBID CTATHCTUYCCKUX
METOJIOB aHAIM3UPOBAIH PSIBI MOTYYCHHBIX TAHHBIX IO
KQXJIOMY TIOJIO.

JMHaMUKy POCTOBBIX MOP(POMETPUYECKUX MapaMeT-
poB F. convolvulus TedeHue BEreTAIOHHOTO MEePHOJAa B
IMOCeBaxX PAa3IUYHBIX KYJIBTYp CPaBHHBAJIHN II0 YETHIPEM
cpokam m3mepenus ( 30 mas, 15 utons, 5 u 25 wrons).

Pe3yabTaThl U UX 00cy:kAeHUe. Pe3ympTaThl OlEHKH
BEIIMYMH OCHOBHBIX MopdomnapamerpoB F. convolvulus B
HCCIIEAyeMbIX  arpo(UTOIEHO3aX  MPEACTaBICHBI B
Tabnuuax 1, 2 u NpoMIUTIOCTPUPOBAHBI Ha PHC. 2.

YCTaHOBJIEHO, YTO B CEpEJMHE HIOHA B IOCEBaX
03UMOM  TIICHHUIBI  (UTOMAacca HAA3EMHOM  YacTH
pactenuit F. convolvulus Obiia BABOE, a B IOCEBaxX
ropoxa — IOYTH B IATHh Pa3 BEIIIEC, YEM B ITOCEBAX PXKU H
ssamers. [lpy 3ToM B arpouTOICHO3aX TPEYUXU
pacTeHHs COpHSKAa pa3BUBAIHMCH KpaifHe ciabo W ObLIH
OYEHb MaJHI 110 pa3Mepy.

B nocnemHuii cpox M3MEpEHHs, HENOCPEICTBEHHO
mepes; cOOpoM yporkasi, CpeHHUIl MoKa3aTelb HaJI3eMHOM



¢utomaccel F. convolvulus Ha TIONSX TPEUNXH COCTABUI
qumb 0,7 1. B moceBax sumeHst oH ObLT B 4 pa3a Oosbiie —
2,7r. B moceBax pxu — B 6,5 pa3 Oonbmie, — 4,6T.
CyIIeCTBEHHO  BBIACISJINCH  arpoLEHO3bl  TopoXa H
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03UMOH MIICHHIIBI — B HHUX Hag3eMHas (uroMacca
F. convolvulus cocraBmuima coorBerctBenno 23,1 u 23,5,
gT0 B 30 pa3 Oobliie, 4eM B TpEUHXeE.

Ta6muna 1. Bricora (cm) Fallopia convolvulus B mmoceBax pasHBIX KYJIBTYp

KyabTtypa Cpoxu Ha0/1101eHMit
30.05 15.06 5.07 25.07
SlumeHs spoBOH 5,0£04 122+1,1 23,9+9,0 32,6 5,9
ITmenuna o3umas 8,9+0,9 15,7+2,3 37,8 +£22 80,6 £ 12,3
Poxb o3umas 6,8+ 1,1 257+1,2 459+3,1 55,2 +£6,8
T'opox 7,1+£0,8 17,5+ 0,6 54,6 +3.9 754+4.9
['peunxa — 7,612 18,1 +272 24,1+ 1,9

Poct F. convolvulus B BBICOTY B Pa3iIM4HBIX arpore-
HO3aX Tarke OblI HeoAMHaKoBHIM. Ha MomeHT mocien-
HEro W3MEPEHHs] JIOCTAaTOYHO BBICOKHMH OKa3aliCh
pacTeHus B MmoceBax 03uMoi miieHuIs (80,6 cM), ropoxe
(75,4 cm) u pxu (55,2 cm). CaMbIM HU3KAM — B TIOCEBax

stamerst (32,6 cm) u rpeunxu (24,1 cMm). AOGcomoTHas
cKkopocTh pocta F. convolvulus B BBICOTY B MOCEBaX
stamenst coctaBuia 0,04 r/menp, mmenuisl — 0,4 1/10¢Hb,
pxu — 0,08 r/menn, ropoxa — 0,4 r/AeHb, TpeUnxu —
0,01 r/nens.

Ta6uua 2. [Inomans micTosoii mosepxHocty (cM?) Fallopia convolvulus B noceBax pasHBIX KYJIBTYp

KyabTypa Cpoxu Ha0J01eHuii
30.05 15.06 5.07 25.07
SlumeHs sipoBOH 13,5+£2,1 35,6 +3,0 105,6 £8,5 127,5+13,2
ITmenuna o3umas 30,7+ 14 65,7+2.5 21,8+ 11,6 775,8+423
Poxb o3umas 8,5+0,5 37,0+ 1,6 1536 +11,4 229,6 34,2
T'opox 31,4+£11,6 221,6 +33.,5 349,1 £47,8 768,1 +£155,6
['peunxa — 12,3+ 0,9 11,3+£2,1 12,0 £ 0,5
30
25 4
4
2
20
15 A
W
10 ~
5 3
1
0 ~ 5
0 1 2 3 4 5
CTpoku

Puc. 2. [lunamuka Hapzemuol guromaccsr (W, r) Fallopia convolvulus B pa3ubix arpoduronenosax. Kynsrypst: 1 — suMens
SPOBOH, 2 — o3uMas MIICHUNA, 3 — 03UMasi pOXKb, 4 — FOPOX, 5 — rpednxa

Poct F. convolvulus B BBICOTY B pa3IH4YHBIX arpOIICHO-
3ax Takke ObUI HEOAWHAKOBBIM. Ha MOMEHT mocieqHero
HM3MEPEHHs I0CTaTOYHO BRICOKUMH OKA3aIMCh PACTCHHS B
roceBax o3uMoi mmeHuisl (80,6 cm), ropoxe (75,4 cM) u
pxu (55,2 cm). CaMBbIM HU3KUM — B IoceBax stamens (32,6
cM) U rpeunxu (24,1 cm). AGconoTHas CKOPOCTh pocTa F.
convolvulus B BBICOTY B moceBax siaMeHst coctasuia 0,04
r/mens, mmenunsl — 0,4 r/nens, pxu — 0,08 1/meHs,
ropoxa — 0,4 r/nens, rpeunxu — 0,01 r/neHs.

Hawnyummvu — yenoBusimu — ist  ()OPMHUPOBAHUS
(oTocuHTE3NpYIOINX OpraHoB y pacrenuit F. Convol-
vulus oKazannuch TOCEBHI 03UMOH MIIEHUIIBI M TOPOXa, B

KOTOPBIX ~CpEeNHHE 3HAYCHHS IUIOMIATH  JINCTOBOWM
MOBEPXHOCTH jgocturanu 7758 u  768,1 cM®  coot-
BETCTBEHHO. XY/IIUMU — TOCEBbI I'PEUYUXH, B KOTOPBIX
3HAUEHHS TI0Ka3aTels ObLIN B IECSATKU pa3 MEHBIITHMH.

Wtak, o0Ka3agoch, YTO BEJIUYUHBI  OCHOBHBIX
MopdonapaMeTpoB W HX JUHAMHKA Y PpacTeHHi
F. convolvulus cratuctmdyeckn mocroepHo (p<0,05)
HU3MEHSIOTCS 10 TPAJAMCHTY pPAa3IMYHBIX CEIBbCKOXO-
3SIACTBEHHBIX KYJIBTYp, SIBISTIONIMXCS AAU(UKATOpAMH
arpolecHO30B M  OKAa3bIBAIOMIMX  (DUTOLEHOTUYCCKOE
JTABJICHUE HA MCCIICTyeMbIA COPHSIK.



K 4gwmciy BakHeHmHMX OHOJOTHYECKUX TPOIECCOB
OTHOCHTCS penponykims. OITHOIETHHE COPHSAKH Pa3MHO-
KAIOTCA HCKIIOYUTEIHHO TeHEpaTHBHBIM crocoboM. Y
F. convolvulus enHATIaMH TEHEPAaTHBHOTO Pa3MHOXCHUS
BBICTYNAlOT IIoAWKH. CeMeHHas MpPOM3BOIUTEIHHOCTD
ATOTO BUJA TIO JUTEpPaTypHBIM JAaHHBIM [21] cocTaBiser
140-11900 mt./oco0b. B ycnoBusx HccieqyeMbIX arpo-
(UTOLIEHO30B ATOT II0KA3aTeNlb BapbUpOBal B IIpejeax
521-540 mr./0co0b.

HaOmronenust mokaszanu, 4YTO CEMEHa JTOro BUJA
HAYMHAIOT TPOPACTaTh yKE MNPU TEMIIEpaType IMOYBBI
3-7°C W mnpopacraHue IIATCS BCIO BECHY W IIEPBYIO
MIOJIOBHHY JIeTa. Pa3BUTHE PEeNpOIYyKTHBHBIX CTPYKTYP Y
F. convolvulus paznugaeTcs B pa3HBIX IICHOTHYECKUX
ycnoBmsix. ONTHMaIbHBIE YCIOBHSA IJISI PAa3BUTHS CEMSH
copHska ObuM Cc(HOPMHPOBAHBI TOCEBAMH  O3WMOM
MIIEHUIIBI W Topoxa. B ropoxe Macca IUIOIUKOB W3
OJIHOTO PACTEHHS COPHsIKA B CpEJHEM COCTaBisuia 3,8 T, B
osumoit mienune — 2,0 r. B moceBax Apyrux KyabTyp
9TOT MOKa3aTellb ObUT B JCCATKH Pa3 MEHbIIMM. Tak, y
SIPOBOTO SIUMEHSI JTOT Mokaszarens cocraBuia 0,3 r, B
o3umoit pxu — 0,2 r, B rpeuke 0,03 r.

BakHOl XapaKTepUCTHUKOW TEHEPATHBHOTO Pa3MHOMKE-
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MIPOIIEHTaX, KOTOPYIO pacTeHHE TPATUT HENOCPEICTBEHHO
Ha (OPMHPOBAHME OPraHOB TECHEPATUBHOTO pPA3MHO-
XKeHns. B moceBax Topoxa A3TOT MOKazaTellb COCTaBHII
16%, stamens — 10%, o3umoii meHUIsl — 8%, 03UMOI
PKH B TPEIUXH — TOIBKO 4%.

s Toro, 9yTOOBI TOJHEE MPEICTABUTH BIISIHHUE TEX
WIA WHBIX [CHOTUYCCKUX VCIOBHHA HAa pa3BUTHE
nonyJsnuit F. convolvulus, ObII IPOBENICH UX BUTAIUTET-
HBII aHallM3, TEOPETHYECKHE OCHOBBI KOTOPOTO ObLIM
chopmynupoBansl  FO. A. 3mo6unsiM [12]. Buramurer-
HBI aHalM3 OLIEHMBACT >KM3HECIIOCOOHOCTH Oco0ei
pacTeHnii Ha OCHOBE MOP(OMETPUUYECKUX TOKa3aTeieH ¢
MTOCTIETYIONIAM yCTaHOBJICHUEM KadeCcTBa IOIYJIALINH 10
MPOIICHTHOMY COOTHOIICHHHMIO PACTEHHH BBICOKOTO
KJlacca «ay, MPOMEXYTOYHOTO Kiacca «b» W HH3KOTO
KJIacca «c».

Jns aHanu3a BUTANUTETHOM CTPYKTYPBI TOMYJISIUN
F. convolvulus B Ka)XXI0M W3 HUCCIEIYEMBIX arpopuToIie-
HO30B OBUIM HCTIONIB30BaHbI BEIOOpKH M3 80-90 pacreHuit
B TCHEPATUBHOM COCTOsHUH. [loka3aTenu, XapakTepu3y-
IOIIMe  BUTAJNUTET MOMYJSIMHA 3TOr0 BHAA: oO0mias
¢uroMacca pacTeHus, IUTONIAlb JIMCTOBOM IMOBEPXHOCTH,
Macca PEnpOayKTUBHBIX OpPraHOB. Pe3ynbraThl BUTAIU-

HUSl CEreTaJbHBIX PACTCHHH SBIAETCS PENpPOAYKTHBHOE  TETHOTO  aHajW3a  NpPEACTaBICHB B Tabmure 3.
ycuime, TO €CThb J0nid (UTOMAcCCHl, BEIpaKCHHAs B
Ta6muna 3. BuranuretHas crpykrypa nonyisinuii Fallopia convolvulus B pa3HBIX arpoduToIieHo3ax
KyabTypa Yactb ocobeii pasHbIX HNupexc Tun nonyasiuuu Yposenb
KJIACCOB BUTAJINTETA KayecTBa CTaTHCTUYECKOI
a b c MOy JISAIIHH JA0CTOBEPHOCTH,
Q %
Poxb o3umast 0,133 0,000 0,867 0,067 JlenpeccuBHast 82
ITmennna o3nmas 0,950 0,000 0,050 0,476 IIpouBeratoniast 90
Slumenb 0,000 0,000 1,000 0,000 JlenpeccuBHast 96
I'peunxa 0,000 0,000 1,000 0,000 JenpeccuBHas 97
I'opox 1,000 0,000 0,000 0,500 [Iponseraromas 96
BuranuTeTHBI aHamM3 IOKaszal, dYTO B IIOCEBaX  OTBETCTBOBaNO ¢a3aMm: y 3epHOBBIX 3.4-4.4, y ropoxa

03UMOH TIIEHUIBI W TOpOXa pa3BUBAIOTCS IIPOIBETA-
omtue momysuu F. convolvulus, a B moceBaX TpedHxH,
pXu, W sSUMeHs — JenpeccuBHble. MHIekc kadecTBa
MOMYJISIUI COpHsIKa B 03UMOM mienutie coctarui 0,47, B
ropoxe — 0,50, Bo pxu — 0,07, B rpeunxe u sUMEHE
sspoBoM — 0,00. ITockonbKy B pa3sIHUHBIX arpoLEHO03ax
JTaHHBIE MOP(OJIOTHYECKUX MapaMeTpOB 3HAYMTEIHHO
OTJIMYAJINCh B CTaTUCTUUECKOM psiie, PaBHOBECHBIX
oyl F. convolvulus B o0cienyeMbIx arpoditorie-
HO3aX He 00HAPYKEHO.

AHamm3 TepHOIM3allMA OHTOT€HE3a MOHOKApIIH-
YEeCKOro OJHONETHHKA F. convolvulus mpoBoAmMiCS IO
meronuke H. M. Makpymmua u ap. [14]. Tlpu sToMm
pacTeHus, HaxXOISIIMecs B COCTOSHHU OyTOHH3AIUH
paccMaTpHUBaIIMCh KaK MOJIOAbIE TeHEPATUBHBIE PAaCTCHHS
(gl), B cocrosHMM IBETEHHS — CPEJHEBO3PACTHBIC
reHepaTtuBHble (g2), B COCTOSHMM IUIOJOHOIICHHS —
cTapele reHepaTuBHble (g3). Takol moaxon nan BO3MOXK-
HOCTbH 0OJIee TOYHO OIIEHUBATh OHTOT€HETHUECKHH COCTaB
MOMYJISIIUN COPHAKOB. M3BECTHO, YTO OHTOT€HETHUECKHUE
CHEKTPHl PACTEHUH HECYT BaXHYI0 HWH(QOPMAILHIO O
COCTOSTHUY WX TIOTTYJIsIIwid [22].

OneHKy OHTOTGHETHYECKOTO COCTaBa  IOIYIIALUI
F. convolvulus TpoBOAWIIM  HEMOCPEJCTBEHHO Teper
cbopom yposkas KynbTypbl. 1o mkane befineman 3To co-

42-44, y rpeunxu 3.2-4.3, a mo mkare BBCH
COOTBETCTBEHHO dTamaM 66-77. Takoi moaxo ITO3BOJIMII
MOJyYUTh BAaJMIHBIA CPAaBHUTEIbHBIN MaTepuan Jyis
TPYIIBl UCCICTYeMBbIX BUAOB. I KaKIOH MOIyISIUH
COpHSIKOB B K&XXJOM THIIC arpO(HTOIICHO30B BBIYHCIIS-
JIUCh WH/ICKCHI OOHOBIICHHS U TeHepaTHBHOCTH [ 15].

[omydeHHbIH 0000LIEHHBIII MaTepHall sl OHTOTEHe-
TUYECKHUX CICKTPOB MPUBEICH B BHJC OHTOTCHETUYCCKHUX
criekTpoB (Tabn. 4). B arpoduronenosax pyku, MIEHUITHI,
SIAMEHST ¥ TOpOXa OHTOTeHEeTHIeckue crekTpol F. Convol-
vulus WMEIOT YEeTKO BBIPAKEHHBIM TMPaBOCTOPOHHUMN
XapakTep ¢ MpeoliagaHueM B MOMYJSIUIX 0coOeit g2 u
g3 W TIHKOM YHCICHHOCTH Ha CTapblX T€HEPaTHUBHBIX
pPaCTeHHUSX.

YCTaHOBJIIEHO, 4YTO  OHTOI'CHETUYCCKUE  CIICKTPHI
F. convolvulus ecth MOMTHOWICHHBIMU U Je()UHUTHUBHBI-
MU. HAEKC FeHepaTUBHOCTH BO BCEX arpoUTOICHO3aX,
KpOME€ TPEUHEBOro, HaxOAWUTCA Ha ypoBHe 75-86%, a
uHeKC 00HOBICHHS — B ammuuTyae 13-25%. Bemmagaror
U3 OTOH OOImel 3aKOHOMEPHOCTH TOJBKO ITOCEBBI
TPEYUXH, B KOTOPBIX OTHOTEHETHYECKHE CIIEKTPHI UMEIOT
CYKIIECCHOHHBIM XapakTep C THKOM YHCJICHHOCTH Ha
MIPOPOCTKAX W IOBEHWJILHBIX PacTeHUsAX. J{0JIs reHepaTrB-
HBIX pacTeHuid F. convolvulus B 3THX MOceBaxX COCTABIISACT
10 %, uanexc ooHoBiIeHus 90,9%.
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Ta6mmua 4. OHTOreHeTHYECKHe CIIeKTpHI nomyisinuit Fallopia convolvulus B pa3HBIX arpoduToneH03ax
Ha MOMEHT yOOpKH ypoxas

Yactb (%) ocodeii onpee1eHHOr0 OHTOr€HETHYECKOT 0 Hnpexc Hupaekc
COCTOSIHUS 00HOBJIE- reHepaTUB-
KyabTypa p j im v 21 2 g3 HHSA, HOCTH, %
%

Slumenb sipoBOH 2,8 2,8 29 5,5 11,1 36,1 38,9 13,9 86,1
ITmrennna o3umas 2,8 29 5,6 5,7 8,3 25,0 50,0 16,7 83,3
Poxp o3umast 7,1 3,6 7,2 7,1 10,7 249 393 25,0 75,0
Topox 5,4 2,7 2,8 8,1 16,2 243 40,5 18,9 81,1
I'peunxa 454 24,2 12,1 9,1 3,0 2,9 3,0 90,9 9,0

TakuM 00pa3oM, BHJ CEIBCKOXO3IHCTBEHHOW KYJIBTY-
pPBI, KOTOpas BBIPAIIMBAETCS Ha KOHKPETHOM IIOJIeE,
SIBIIICTCS OJTHUM U3 (PaKTOPOB, ONPEACISIONIUX XapaKTep
OHTOT€HETUYECKON CTPYKTYpHl TOMYJSLUU COpHSKA.

Ho Ha OHTOreHeTHYeCcKyI0 CTPYKTYpYy MOMYISIun
COPHSKOB BIHMSIOT M IpelumecTBeHHUKH. Ha mpumepe
F. convolvulus — wmbl paccMoTpenu TpaHchopManuu
OHTOTEHETHYECKOI'0 COCTaBa IIOMYJSIIMH COPHAKOB B

OHTOreHeTUYECKH CHEKTP, YCTaHOBJCHHBIH MO pempe- IOoceBax OJHOM  KyJIbTYphl B 3aBHUCHUMOCTH  OT
3CHTAaTHBHOW BBIOOPKE M3 IOCEBOB Pa3NIMYHBIX KYNIBTYp,  NPEANICCTBCHHUKA.
MOJKHO PacCMaTpPUBATh KaKk 0a30BEIii.
Tabauna 5. OHTOreHeTHUYEeCKUi CrieKTp nomysiuuid Fallopia convolvulus B moceBax p>ku 03UMOH ¢ pa3HBIMHU
IIpeIIICCTBeHHUKAMH Ha MOMEHT cOopa ypoxast
OHTOreHeTHYECKHE COCTOSTHHUSA, Yo Huaekc Hupexc
IIpenmecTBeHHNK p j im v g, 2 23 o0HOB.IE reHepaTHBHO
HHS, CTH,
% %
I'peunxa 38,5 27,8 18,2 9,7 3,8 2,0 0,0 94,2 5,8
SlameHb 1,0 5,6 11,1 11,2 16,7 323 22,1 28,9 71,1
I'opox 1,2 3,0 4,2 8,3 12,5 16,7 54,2 16,7 83,3

OHTOreHeTHYEeCKUH CrIeKTp nonyisauuit F. convolvulus
ObUI IpOaHAIM30BaH B TPEX arpoleH03aX O3MMOH piKH,
KOTOpasl BHpAIIMBAIach IIOCIE TPEX Pa3IMYHBIX MPEa-
IIECTBEHHUKOB — TPEYMXH, SUMEHs, ropoxa. JlaHHbIe
HCCIIEOBaHMS IIPEACTABIICHBI B Tabl. 5, a OHTOTCHETH-
YeCKHUE CIIEKTPBI COpHsIKa — Ha puc. 3. B oboux ciyyasx
3apEerHCTPUPOBAHBl  CYHIECTBEHHBIC PA3IMYMS B OHTOTE-
HETHUYECKOU CTPYKTYpe MOMyJISIui F. convolvulus.

Ilon BiaMAHMEM NpENIIECTBEHHHKAa MEHSETCS HE
TOJIbKO COOTHOILICHHE Pa3HBIX OHTOTCHETHYECKUX TPYIII
ocobeii B MONYJSIUIMM  COpHsSIKA, HO HM3MEHSIOTCS
MHTErpajbHbIE MOKa3aTeIH OHTOICHETHYECKOW CTPYKTY-
pel ero momynsnuu. B moceBax o03uMoil pxu B

CM

3aBUCHMOCTH OT TIPE/IIECTBEHHUKA 3HaYCHUE HHIEKCa
TEHEPATUBHOCTH MOMYJAIMHM H3MeHseTcd oT 5,8% 1o
83,3%, a uHIEeKca BoccTaHOBJICHUA — OT 16,7% 10 94,2%.
3/1aKOBBIi  TIPEANIECTBEHHUK  CITOCOOCTBOBAI  POCTY
TCHEPAaTUBHOCTH ¥ YMEHBIICHUIO BO300HOBIAEMOCTH
F. convolvulus, To ecTh cIoOCOOCTBOBAJ YBEIHMUCHHIO YHC-
JIEHHOCTH PACTeHHWH COpHSAKAa Ha Tole. A  Takow
NIPE/LIECTBEHHHUK, KaK I'peyrxa CYIIECTBEHHO IMOHMKaI
TeHEPaTHBHOCTD TONMYJIUNA COpHsIKA, 3aMeUIss pa3BH-
THE ero ocobeil. B nanHoil momynsunu cymMmapHas 1oJist
IIPOPOCTKOB, IOBEHWJIBHBIX W HWMMATYPHBIX pacTeHHH
ropua 6epe3koBUAHOTO cocTaBmia 84,5%.

Puc. 3. Ourorenernueckue criekTpsl Fallopia convolvulus B moceBax pxKu 03MMOMH MOCIHIE Pa3IWYHBIX MIPEIICCTBEHHUKOB: 1 —
rpeduxu, 2 — s4MeHs, 3 — ropoxa
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BouiBoabl. 1. B 3aBucuMocTH OT arpoduTOICHOTH-
YEeCKHX YCIOBUH y F. convolvulus mponcxXonanuT CTaTHCTH-
YEeCKH JTOCTOBEpPHBIE M3MEHEHHUS IMOKa3aTeed penpoIyK-
UM ¥ KOMIUIEKCA MOMYJIIHOHHBIX XapaKTePUCTUK. JTO
SIBIISICTCS OOBEKTUBHBIM CBUAETEIHECTBOM IIEJIecoo0pas-
HOCTH WCIIOJIB30BAaHUS  MOMYJSIOHHOTO aHaln3a B
H3YYCHUH COPHBIX pacTeHuid. OcoOCHHO MH(OPMATHUB-
HBIM SIBJISIETCSI MCIOJB30BAaHUE KOMIUIEKCHOTO IOIMYJIsi-
IIMOHHOTO aHAJIN3a, BYXHBIE COCTABIIAIONINE KOTOPOTO —
OTpe/ieicHHe B arpo(UTONECHO03aX KOJMYECTBA U ILIOT-
HOCTH COpHSIKOB, a TaKXe WX OHTOI€HETUYECKOW u
BUTAJIUTETHON CTpYyKTyphl. OmpeneneHue MociIeaAHed, B
CBOIO Ouepe/ib, MPelycCMaTpUBAET MPUMEHEHUE TIIATEIb-
HOTO MOP(OMETPHUECKOTO aHAIHW3a, HANPABICHHOTO Ha
OIICHKY NPWU3HAKOB  BETETATHBHBIX M TEHEPAaTHUBHBIX
OpraHoB paCTEHUM.
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2. Ha coctosiane monynsmuii F. convolvulus B arpodu-
TOLIEHO3aX MMEET CYIIECTBEHHOE (HUTOLEHOTHYECKOE
BIMsSHHE  JAU(PHUKATOPHOE  KYJIBTYPHOE  pacTEHHe.
HccnenoBanue 1okas3ano, 4YTO ONArONMPUSTHBIMU IS
Pa3BUTHS COpHSKA OKa3aJHCh Takue 3AU(UKATOPHI Kak
ropox W O3MMas [IIEHHIA, YMEPEHHO IOJABIISIIN
pasBUTHE COpHSAKAa pPOXb O3UMas M SIPOBOM SUMEHb,
3HAUUTEJIBHO YrHETajJa IOIYJISHI0 ropia Oepe3KOBHI-
HOTO CHCTEMaTHUYECKH OJIM3Kas rpeumxa.

3. Pe3ynbrarhl nomyssMOHHOTO aHaNN3a, B LIEJIOM U B
YAaCTHOCTH BBISIBIICHHBIE 3aKOHOMEPHOCTH POCTa M pa3BU-
tast F. convolvulus B pasHBIX arpouTOLEHO3aX MOTYT
OBITh KCIIOJB30BaHbl B MPOU3BOJCTBE HPH COCTABICHUU
COPHOOYHCTUTENBHBIX ~ CEBOOOOPOTOB,  MOJABISIOIIUX
pasButHe copHska W A(H(PEKTUBHO PEryTUPYIONINX €ro
YHCJIEHHOCTh B ITOCEBAX.

JUTEPATYPA

Araece M I'. Ilomymauuu CcOpHBIX pacTEHHH, HX
cTpykrypHast opranmzanus / M. I'. AraeB // AxryaibHbIe
mpo6aeMsl coBpeMeHHoH rep6onoruu. — JI., 1990. — Ne 7. —
C.7-9.

13. JlazapeB A. Iloprtpers! HapomoB mupa / A. Jlazapes. — M. :
Bensiii ropon, 2011. —272 c.

MeTon0orH4ecKue OCHOBBI IMEPHOAN3ALUHN OHTOTEHE3a
pacrenuii // H. M. Makpyumn, E. M. Makpyuna, P. O.

14.

2. Arpoxnunmarudeckuii cnpaBodyHuk — Cymckoil obmactu / Ma6anoB [u ap.] // CydacHuil cTaH Ta HEPCHEKTUBH
[coct. A. M. Kekyx]. — JI. : Tuapomereousnar, 1958. — 192 c. po3BUTKY HaciHHuuTBa B Ykpaini : HaykoBi npaui I1®

3. Adanacee P. A. TlouBosamurtHas (QyHKIHS COPHOTrO «KATY» HAY. Cinscbkorocnonapcbki nayku. — 2008. —
pa3HOTpaBbst B okocucremMax / P. A. AdanacseB // Bum. 107. - C. 182—-188.

Cenbckoxo3aiicTBeHHass Owmomormsa. — 1983, — Ne 3. — 15  Kosamenko 1. M. Crpykrypa mnomymsmiii OCHOBHHX
C.111-115. JIOMIHAHTIB TpaB‘sSHO-YaraHMYKOBOTO SIPYCYy B JICOBHX

4. Bepesnunkas H. H. Korna copusiku He onacHs! // ArposKoIL. macuBax JICTHIIIL: aBToped. ammc. Ha 3100yTTS HayK
oOcraHoBka Ha c.—X. yroapsix YCCP u myT cHIWKEHHS HX cTymeHs kauz. 6ioi. Hayk: crein. 03.00.05 «boranikay / 1. M.
3arpsi3HEHMs] TOKCHM4Y. BemiecTBamu: cO. Hayd. cr./ H. H. Koganenko. — K., 2003. — 20 c.

Bepesnnnkas, A. A. Mpamenko.— Yepxacce, 1989. — 16. KynakoB E. IloTepu cenbCKOXO3SHCTBEHHBIX KYJIbTYp OT
C. 87-88. copsiakoB / E. Kynakos // HoBoctr cenbckoxo3siicTBEHHOM

5. Bbumn K. JI. Amamm3 pocra pacrenmit / K. JI. bumn // Hayku 1 npaktuky, 1970. — Ne 4. — C. 34-38.
dotocuHTe3 M OHONMPOLYKTHBHOCTE: MeToxsl onpenenenus. 17. Kemrep B.A.  Copnble pacremnss CCCP: B 4 1. / B.A.
— M.: Arponpomuszar, 1989. — C. 53-61. Kemnep. — M.-JL.: U3n. AH CCCP, 1935. — 414 c.

6. Bypma P. I. Konmenuis cyugacnHoi nHayku mpo ceretambHi 18. [larmka B. II. HaykoBa KOHIEHIist CTajJoro po3BUTKY
Oyp‘sui / P. 1. Bypna // Arpoekosnoriunuit xypa. — 2002. — Vkpaiau / B. II. Ilatuka // ATpoekoyioridHU# KypHal®. —
Nel.— C.3-11. 2002. —Ne 2. — C. 10-14.

7. Bopobse H. E. Metonst omnpenenenus 3acopenHoctd  19. I[Mucapenko B. H. Dxonorusaums 3amuntsl pacrenuii / B. H.
noceBoB // 3emienenue : ¢o. nayd. Tp./ H. E. Bopo6ses. — K. IMucapenko, JI. A. Mariox // 3amuTa pacrenuit. — 1989. —
: Ypoxaii, 1974. — Bein. 36. — C. 58-64. Ne 12 - C. 6—10.

8. T'onuap M. T. DKOJIOru4ecKue npobmemsr  20. Conmomaxa B. A. 36epexxeHHs 610pi3HOMAHITTS y 3B’sI3KY i3
cenbckoxo3siictBenHoro npousBoactBa / M. T. T'omuap. — clIbcbKorocmonapebkoo aistpHicTio / B. A. Comomaxa, A.
JIpBOB : Buma mkoma, 1986. — 141 c. M. Maiienko, f. I. Mosuan. — K. : IIVJI, 2005. — 123 c.

9. [eromtok €. I'. BupormyBatus exonoriuHo uucroi npoaykuii  21. Tyranaes B. B. Marepuainsl no pacipocTpaHeHHUIO 10108 H
pocmunnunra / €. I'. Jeromtok, B. ®. Caiiko, M. C. ceMsiH copHbIx pactenuit / B. B. TyranaeB // Bompocsl
Kopmiituyk. — K. : Ypoxaii, 1992. — 318 c. OHOJIOTUM CEMEHHOTO pa3MHOXKEHHS. — YIIbsIHOBCK, 1974. —

10. Hinyx . I1. IMonynsiuitina exosoris / 5. I1. Jdimyx. — Kuis : C.90-100.
®ditocomionentp, 1998. — 192 c. 22. Harper J. L. The demography of plants / J. L. Harper, J.

11. 3no6mr  1O. A. Cucrema KOHTpONII 3a  COPHOM White // Annual review of ecology and systematics. — 1974.
pacturensHOCTBIO / FO. A. 3nmobun // 3amunTa pacTeHuit. — —Vol. 5. - P. 419-463.

1984 — Ne 4. — C. 14-15. 23. Evans G. C. Plant growth and the aerial environment / G. C.

12. 3mo6un 0.  A. TlomysisuuoHHAs SKOJIOTHS pPACTEHHUIA: Evans, A. P. Hughes // New Phytologist. — 1961. — Vol. 60,
COBpPEMEHHOe cocTosiHue, Touku pocta / 0. A. 3nobun. — Ne 2. —P. 150-180.

Cywmsl : YHuBepcuterckas kaura, 2009. — 263c.
REFERENCES

1. Agaev M. G. The populations of weeds, their structural SSR and ways to reduce their pollution by toxic substances:
organization / M.G. Agaev // Actual problems of modern collection of scientific articles / N. N. Bereznitskaya, A. A.
Herbology. — L., 1990. — Ne 7. — P. 7-9. Ivashenko.— Cherkasy, 1989. — P. 87-88.

2. Agro-climatic Handbook of Sumy region / [comp. A. M. 5. Bidl K. L. Analysis of plant growth / K. L. Bidl //
Kexkuh]. — L.: Gidrometeoizdat, 1958. — 192 p. Photosynthesis and productivity in aquatic ecosystems:

3. Afanasiev R. A. Soil-protective function of weed grasses in methods of determination. — M.: Agropromizdat, 1989. —
ecosystems / R. A. Afanasiev // Agricultural biology. — P. 53-61.

1983. —Ne 3. —P. 111-115. 6. Burda R. I. The concept of modern science about the segetal

4. Bereznitskaya N. N. When weeds are not dangerous // Agro- weeds / R. I. Burda // Agroecological journal. — 2002. — Ne

ecological situation on the agricultural lands of the Ukrainian

12

1.— P.3-11.



Science and Education a New Dimension. Natural and Technical Sciences, 1V (9), Issue: 83, 2016 www.seanewdim.com

7. Vorobiev N. E. Methods of determination of infestation of candidate of Sciences degree candidate. Biol. Sciences: spec.
crops // Agriculture : collection of scientific papers / N. E. 03.00.05 "Botany" / I. N. Kovalenko. — K., 2003. — 20 p.
Vorobiev — K. : Urozay, 1974. —Is. 36. — P. 58-64. 16. Kulakov E. Loss of crops from weeds / E. Kulakov // News

8. Gonchar M. T. Ecological problems of agricultural of agricultural science and practice, 1970. — Ne 4. — P. 34—
production / M. T. Gonchar. — Lvov: Vyschaya shkola, 1986. 38.

— 141 p. 17. Keller V.A. Weed plants of the USSR: in 4 t. / V.A. Keller.

9. Degoduk E. G. Growing organic crop production / E. G. —M.-L.: Ed. The USSR Academy of siences, 1935. — 414 p.
Degoduk V. F. Sayko, M. S. Korniychuk. — K. : Urozay, 18. Patyka V. P. The scientific concept of sustainable
1992. - 318 p. development of Ukraine / V. P. Patyka // Agroecological

10. Diduh Y. P. Population ecology / Y. P. Diduh. — Kyiv : journal. —2002. — Ne 2. — P. 10-14.

Fitosotciocentr, 1998. — 192 p. 19. Pisarenko V. N. Ecologization of plant protection / V. N.

11. Zlobin Y. A. System for the control of weeds / Y. A. Zlobin Pisarenko, L. A. Matuh // Plant protection. — 1989. — Ne 12
// Plant protection. — 1984 — Ne 4. — P. 14-15. —P. 6-10.

12. Zlobin Y. A. Population ecology of plants: current state, 20. Solomaha V. A. The conservation of biodiversity in
points of growth / Y. A. Zlobin. — Sumy : Universitetskaya connection with agricultural activities / V. A. Solomaha, A.
kniga, 2009. — 263 p. M. Malienko, Y. I. Movchan. — K. : CUL, 2005. — 123 p.

13. Lazarev A. Portraits of the peoples of the world / A. 21. Tuganaev V. V. The materials for the dissemination of fruits
Lazarev. — M. : Bely gorod, 2011. — 272 p. and seeds of weed plants / V. V. Tuganaev // The biology of

14. Methodological basis of periodization of the ontogenesis of seed reproduction. — Ulianovsk, 1974. — P. 90—100.
plants // N. M. Macrushin, E. M. Macrushina, R. Y. 22. Harper J. L. The demography of plants / J. L. Harper, J.
Shabanov // Current status and prospects of seed production White // Annual review of ecology and systematics. — 1974.
in Ukraine : Scientific papers PF "CATU" of NAU. —Vol. 5. - P. 419-463.

Agricultural science. — 2008. —Is. 107. — P. 182—188. 23. Evans G. C. Plant growth and the aerial environment / G. C.

15. Kovalenxo 1. N. Population structure of the main dominants Evans, A. P. Hughes // New Phytologist. — 1961. — Vol. 60,

of the herb-cagancho layer in forests SGNP: author. dis. for

Ne 2. —P. 150-180.

Analysis of population of Fallopia convolvulus (L.) A.Love in CEREAL agrofitotsenoses
E. M. Tikhonova

Abstract. The paper presents the results of studies of basic population parameters of annual segetal species Fallopia convolvulus L.
during two growing seasons in five crops of cultivated plants that do not use herbicides. In F. convolvulus appears statistically
significant dynamics of indicators of reproduction and population characteristics of the background of changes agrophytocenosis
conditions. This is one of the objective evidence of high information content and the appropriateness of population analysis in the
study of weeds. It is proved that the state of the populations of F. convolvulus in agrophytocenosis has a significant impact
phytocenotic culture -edificator. Among the investigated agrophytocenosis favorable for the development of F. convolvulus were
agrophytocenoses in which the main culture and edificator is peas or winter wheat, moderately inhibited the development of this
weed agrophytocenoses rye winter or spring barley, significantly inhibited - agrophytocenoses buckwheat. Noted that the results of
population analysis in general and in chastnoti identified patterns of growth and development F. convolvulus in different
agrophytocenosis can be used in production in compiling crop rotations, which are aimed at suppression of weeds and effective

population control in crops.
Keywords: population, Fallopia convolvulus L., production processes, the absolute growth rate, reproductive effort update index,
generative index, vitalitet.
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Awnotanis. [IpoBeneHo MOpiBHAIBHUI aHaJi3 CE30HHOTO PIiBHS HITPaTiB y BOII jKepes pi3HHX reorpadidnux 3oH [Ipukapnarrs ta
JIOCJTI/KEHO BIUIMB HITPATHOI iHTOKCHKALil Ha Gi0€JIEMEHTHHUII CKIIaJ OpraHi3My TBapHH. BCTaHOBIIEHO CYTTEBI BiIMiHHOCTI piBHS
HITpATIB y BOJ 3aJIe)KHO BiJ] CE30HY Ta perioHy. Pe3ynpTaTi HOCiIPKSHHs OKa3ajd, U0 HITpaTHa iIHTOKCUKALLSI BUKIMKA€E PO3BUTOK
JTUCMIKPOCIIEMEHTO3Y, SIKHiA CYTPOBOKYETHCS MOPYIICHHSIM PiBHS MaKpo- i MIKpOCJIEMEHTIB B HUPKaX, MEUiHIli 1 CTErHOBUX KicTKax

TBapHH Ta 3MiHU 010XIMIYHUX ITOKA3HUKIB IJIa3MHU KPOBI.

Knrouosi cnosa: numna 6ooa, Himpamu, 6ioeiemenmu, KiCmko8da mKAHUHA, NeYiHKa, HUPKU.

Beryn. OgHuM i3 TpOSIBIB @aHTPOIIOTEHHOTO BIUIMBY Ha
€KOCHCTEeMY € MPHUCYTHICTh y NMUTHIN BOJI HITpaTiB, sKi
BIUIMBAIOTh Ha EKOJOTIYHWN TIOTEHI[ial pEerioHy, a B
NOJAJBIIOMY 1 Ha CTaH 310poB’s HaceneHHs. Hakomnuen-
HIO HITpaTiB y TNPHPOAHUX BOAAX CIIPHSIE KOMIUIEKC
NPUPOTHO-KIIIMATHYHUX  (aKTOpiB, SKI HpPUTaMaHHI
teputopii Ilpukapnarrs — no6pi Qinprpaniiini Ta aepa-
LiifHI BJIACTMBOCTI TIPYHTY, JOCTaTHHO BHCOKA TEMIIE-
parypa, 4YepryBaHHS MEpiOJiB MiHIMAJIbHOTO 1 MakKCH-
MaJBHOTO 3BOJIOKEHHS IPYHTY, HEBEIWKa TJIHOMHA
3aJsTaHHS TPYHTOBHX BOJl, IHTCHCHBHA EKCIDIyaTallis
BOJIOHOCHHX TOPH30HTIB. 3a0pygHEHHS [Kepel BOJO-
ITOCTa4aHHS TPH3BOIUTH OO TOTO, IO 3HAYHA KiJBKiCThH
HaceJIeHHS CIIO)KMBAE€ BOJY 3 TiABUIICHUM piBHEM
Hitparie [1,2]. BiamoBimHO a0 BHMOT TI00ATBHOI
cucteMr MOHITOpUHTY crany JoBkimist (ICMOC/GEMS)
HITPUT- 1 HITPAT-HOHU BXOJSTH /IO Iporpam oOO0B’SI3KO-
BUX CIIOCTEPEKEHb 32 CKIIAJIOM ITUTHOT BOJIH.

Psin maykoBuiB [1 — 3] gocnmimpkyBaiu BMICT HITPATiB y
BoJloWMax piBHMHHOI 30HU [Ipukapnarts. OxHak, aHaui3
JiTEepaTypHUX AaHUX HE JaB 3MOTY OLIHUTH TEPUTOpPiaib-
Hy IWHAMIKy 3MiH piBHS HITpaTiB, 30KpeMa, B TEpenrip-
CbKifl Ta TIPCHKiIH 30HI pErioHy, M0 Ma€ BaKIUBE
3HAYEHHS I 00’ €EKTHUBHOI OIIHKY CTaHy MUTHOI BOIU. Y
3B’SI3KYy 13 [UM, AOUIIBHO OYyJO0 IOCHITUTH CE30HHUH
piBEHBb HITPaTiB y BOAOKWMAaX, III0 BUKOPUCTOBYIOTHCS JIJIS
NUTHUX witeil. HitpaTn XapaxkTepu3yroThCsl IIUPOKHM
CHEKTPOM TOKCHYHOI il B JKMBOMY OpraHi3Mi: LIBHJKO
BCMOKTYIOTBCSI B IIUTyHKOBO-KHIIIKOBOMY TPaKTi, YaCTHHA
X y He3aMiHHOMY BHIJISIII BUBOJUTHCS 3 CEYEI0, a iHIIa —
MeTaboTi3ye 70 HITPUTIB Ta IHIINMX CHOIYK, B TOMY YHCII
1 KkaHmeporeHHMX N-HiTpo3aMmiHIB y nutyHky [4]. Y
HayKOBiH JliTepaTypi NpEICTaBICHI JaHi CTOCOBHO ix
BIUIMBY Ha CEHEPreTUYHUH OOMIH Ta OKHCHO-BiIHOBHI
IpoIleCH B OpPraHi3Mi, PO3BHTOK TOKCHYHOTO TEMaTo3y,
TeMiYHOI TiNOKCii Ta YTBOPEHHS MeTreMoriooiny [5 — 7].
OpHak, MaJOBHBYCHHM 3aJMINAE€THCS BIUTUB HITPATHOL
IHTOKCHKAITiT Ha XIMIYHUH CKJIa]l )KUBHX OPTaHi3MiB.

Meta — AOCHIAUTH OCOOIUBOCTI CE30HHOTO MEPepo3-
NOJITY pIBHS HITPaTiB y NUTHINH BOAI Hepearipchkoi i
ripcbkoi 30H perioHy Ta 3’sicyBaTH BIUIMB HITpPaTHOI
IHTOKCHKaIlii Ha Oi0CIIEMCHTHUH CKJaJ TICYiHKU, HHPOK
Ta CTCTHOBHX KICTOK IIypiB, MOKa3HHKH (POCHOpPHO-
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KaJbI[ieBOr0  OOMiHy, akTUBHICTH  ¢ocdaraz Ta
KOHIIEHTPAIIIO TiAPOKCUIIPOJIiHY y MIa3Mi KpOBi TBApHH.

Marepianu i meToan. O0’eKT AOCHTIKEHDb — JKEpena
BOJIOTIOCTaYaHHs pi3HUX reorpadiunux 3oH [Ipukapnat-
Ts: mepenripceka — Komomwuiickkuii, boropomuancekuit
paiionn, ripceka — BepxoBuHchkuii. 3abip npo0 Boan
3MIACHIOBAIA 32 CE30HaMHU (JIITO, OCiHb, BECHA) 3TiITHO
I'OCTiB 24481-80 Ta 23268.9-78. V BiniOpaHux B3ipIsix
BOJY IIOTEHIIOMETPUYHUM METOJOM 3 BUKOPHUCTAHHIM
HOHCEIEKTUBHOTO €JIEeKTPOJY BU3HAYAIN KOHIICHTPAIIIO
HITpaT-HOHIB.

HitpaTHy iHTOKCHKAIif0 MOJENIOBAIM HAa OUTUX
HeNiHIHHMX nrypax-camipx Macoro 180-200 r, sSIKkux yTpu-
MyBIM HAa CTaHIAPTHOMY pallioHI B yMOBax BiBapilo.
[Migmocniganx TBapwH Oyy0 MOAIEHO Ha 1Bi rpymm: | —
KoHTposibHA (iHTakTHI, n=10) Ta II — mocmimua (n=26),
TBapMHAaM BBOJAWJIM Hatpio HiTpaT B 1031 1/10 LDsy 3
IMUTHOIO BoJoto mpotsrom 10 ni6. TBapuH BHBOmWIN 3
EKCIIEPUMEHTY LUIIXOM JIeKaliTauii mif JIeTkuM eQipHuM
Hapko3oM Ha l-my, l4-ty Ta 28-My nob6m micis
3aBEpIICHHS BBEJCHHS TOKCHKAHTY. JloCiiKyBaIn KpoOB,
MEeYiHKY, HUPKU Ta CTETHOBI KiCTKH TBapwH. ¥ poOOTi 3
TBapUHAMHU KEPYBAJIUCS TPUHIMIIAMA «EBPOMEHCHKOL
KOHBEHIIIi TPO  3aXUCT XpeOETHWX TBapWH, IO
BHKOPHUCTOBYIOThCS B HaykoBux mimax» (CtpacOypr,
1986)» ta 3akony Ykpainu Ne3447-1V Bim 21.02.2006
«[Ipo 3axucT TBApUH Bifl KOPCTOKOTO ITOBOKECHHS.

HocnipxenHss npoBomwiuch Ha  0asi Llentpy
6ioememenronorii IOGHMY (CBizonTBo mpo artecTariio
Ne 037/14). KonnenTpauito 6ioesneMeHTiB y 010JI0TiYHOMY
MaTepiali BHU3HAYaTM METOJOM aTOMHO-a0COpOiiHHOT
cnekrpodoTtomerpii Ha crektpodoromerpi C-115IIK,
MTOKAa3HUKHM KPOBi — 32 CTaHAAPTH30BAHUMH METOJUKAMHU
3 BUKOPUCTAaHHAM HaOOPiB peaKTHBIB (AKTUBHICTH JIY>KHOT
¢docharazu (JI® 3.1.3.1) — “dimicit”’, KOHIEHTPAIIIO
Kams1ito ta ¢ocdarie — “Simko”’; Marnito — “Lachema”
(Yexist); aktuBHiCTH Kucioi ¢ocdarazu (KD 3.1.3.2) —
“Bitan” (Pocis); KOHIIEHTPAIIIO TiAPOKCUTIIPOIiHY BU3HA-
yamu OKUCHeHHsAM Horo H,0, mo mipony B IyKHOMY
po3unsi 3a massrocti Cu’* (0. 5. Cksipos, 2002).

OTpuMaHi pe3ysibTaTH CTAaTUCTUYHO OOpoOIsIIHCS 13
3actocyBaHHAM makery nporpaM  «STATISTICA».
BukopucToByBaiucsi CTaHIapTHI MOKa3HUKHU BapianiiHol



CTaTUCTHKH, TaKi K cepenHe 3HadeHHs (M), craHmapTHE
BIIXWJICHHSI CePEeNHBOTO 3Ha4deHHS (m). [l BHU3HAUSHHS
JTIOCTOBIPHOCTI BiIMiHHOCTEH BHKOPHUCTOBYBAIHN Koedili-
eaT CrhromeHTta. JIOCTOBIpHMMH BBaXKadHMCS JaHi TPH
p<0,05.

Pe3ysabTaTH gocaigKeHs Ta iX 00roBopeHHs.

VY naHiii poOOTi HaBEAEHO pE3yJbTAaTH CIIOCTEPEKECHb
3a piBHEM HITparTiB y MNUTHIA BOAI mepenripcbkoi Ta

Science and Education a New Dimension. Natural and Technical Sciences, 1V (9), Issue: 83, 2016 www.seanewdim.com

ripcekoi 30H [IpukapmarTs. Hamu BcTaHOBIIEHO HACTYTIHY
3aKOHOMIPHICTh 3MiHH DPIiBHS HITpATiB y IEpeATipCchbKiit
30Hi: BIITKY IIei MOKa3HUK KonmBaBcs B Mexax 20,3-35,7
Mmr/n, BoceHu — 24,1-38,6 mr/i, HaBecHi 3adikcoBaHO
HaiiBumuii pierb 24,3-39,1 mr/m. CTOCOBHO HITpaTiB y
ripcbkiii 30HI (Man. 1), TO cIiJg BiIMITUTH 3HAYHE
30UIbIIEHHST iX BMICTY BIITKY Ta BOCCHH, BECHOIO
CIOCTEPIrajJoch 3MEHIIEHHS PiBHA HITpATIB 110 5,2 MI/.
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Mau. 1. Ce3oHHa ArHaMiKa 3MiH PiBHS HITPATIiB y NUTHIN BOJI MEPearipchbKoi Ta ripChKol 30H

OTxe, pe3ynbTaTy AOCIIIHKEHHS BKa3yOTh Ha T€, IO B
Mepenripchbkiii 30HI 3pOCTaHHS KOHIICHTpAIlil HITpaTiB
CIIOCTEPIrajock OUTBIIOI0 MIpOI0 y BECHSIHHN Iepiox
MTOPIBHSAHO 3 JIITHIM 1 ociHHIM. Y TipcbKOMY paioHi Iei
MMOKAa3HUK BIITKY OYB BHIIMHA, HIK Yy BECHSIHO-OCIHHIN
mepion. 3pocTraHHS piBHS HITpaTiB y  BOIOMMax
[Tpukapnarcbkoro perioHy Moxke OYTH 3YMOBIJIEHO
HaJMIpHUM BHMKOPHCTAHHSM MiHEepaJbHUX J00puB, a
TakoK 3a0pYJHCHHSAM BOJONM PIIKUMH  BiIXOJaMU
TBApUHHUIBKUX KOMIUIEKCIB 1 TOCIOJAapChKO-1100YTOBH-
Mu crivanMu Bojmamu [1, 2]. Hesaxkarouum Ha Te, 1O
OTpHMaHi NOKa3HUKH BMICTY HITpaTiB y IUTHIH BOl Oynn
HIDKYlI TPaHWUYHO JONMyCTUMOi KOHIEHTpamii, CIix
aKIICHTyBaTH yBary Ha 3pOCTaHHI iX pIiBHA BHIIE
¢izionorivHOl HOpPMH y Tepedripcbkiit 30HI B 135-260
pa3iB Ta Tipchkii — y 35-127 pasiB, OCKiNbKH came
MiIBUIICHAS] BiJIHOCHO HOPM Ma€ IiCTOTHUM BIUIMB Ha
JKMB1 oOpraHi3aMu. HajMipHe HaKONWYEHHS HITPaTIB Y
IUTHIM BOZAI MPU3BOAMTH JO MOPYLIEHHS ONTHMAIbHUX
CHIBBITHOIICHh MIKPOEJIEMEHTHOIO CKJIaJy BOAW IEpea-
ripcbkoi Ta TIpPCHKOi 30HM perioHy. 3a pe3yJbTaTaMu
BJIACHUX JIOCIIJDKEHb XIMIYHOTO CKJIAAY BOJTHHUX 00’€KTiB
[Mpukapnarcekoro perioHy OyJO BCTAHOBJICHO [6]
MOPYIICHHST BMICTY MIKPOEJIIEMEHTHOTO CKJIaxy BOIOIM,

30KpeMa, 3HIDKCHHS PIBHA TAaKUX JKHUTTEBO BaKIMBUX
6ioemementis, sk Kynpym (Cu), Husk (Zn), Xpowm (Cr) Ta
Depym (Fe).

OTtpuMaHi IaHi TOCTYXWIN HIATPYHTSIM 0 BUBYCHHS
BIUIMBY HITPaTHOI iHTOKCHKaIii Ha 010eIEMEHTHUH CKIIaf
opraHizMy 1a00paTopHHX TBapwWH. Pe3ynbraTtd mpoBeje-
HUX HaMU JIOCJTIJUKEHb BKa3ylOTh Ha MOPYILEHHS DPiBHS
Cu Ta Zn B TKaHMHaX I[E€YiHKM Ta HHUPOK ILIYpiB,
YpaKEHHX HaTpilo HiTpaTOM. 30KpeMa, B HHUPKOBIH
TKaHMHI TBapuH, SIKI 3a3HANIN HITPATHOI IHTOKCHKAII,
HaiO1bII icToTHI 3MiHM BMicTy Cu cniocrepiraiuch Ha 1-
my i l4-ty noGy (3pocransus B 1,2 pasu). CTOCOBHO
Bmicty Cu y mediHI, TO CIiA BIAMITHTH, IO piBEHB
IIHOTO MiKpOEIEMEHTY 3pOCTaB Haibinbire Ha 14- Ty i 28-
My go6u — y 1,2-1,5 pa3u BuIle MOKa3HUKIB IHTAKTHUX
TBapuH (Mai. 2).

PiBeHp Zny mediHIli Ta HUPKOBiii TKaHWHI OyB BHIIIM
BIJHOCHO KOHTPOJBHMX 3Ha4€Hb IPOTSATOM BCHOTO
eKCIIepUMeHTy. 30KpeMa, Ha 28-My 100y IepeBHUIyBaB y
1,4 pa3u MOKa3HUKHU KOHTPOJIBHOI IPyNH TBapuH (Mail. 3).
VY neuinui BMmicT Zn 30inburyBaBcs Ha 14-ty no0y — B 1,2
pasu, npore Ha 28-My OyB HIDKYAM 3a 3HA4YCHHA
IHTaKTHUX TBapHUH.
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Maur. 2. Bmict Mizii B TKAaHHHAX HUPOK Ta MEYiHKU LIypiB.
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Maur. 3. BmicT UMHKY B TKAHHHAaX HHPOK Ta MMEYiHKH IYPiB.

VY TBapuH 3 HITpPaTHUM YpPaXKCHHSM BUSBIICHO IOpY-
HIeHHS 010€JIEMEHTHOrO CKJIaay KICTKOBOI TKaHWUHHU
(tabmn. 1): piBerp Ca jgocToBipHO 3HMXKYBaBcs Ha 27%
yxe Ha l-mry moOy 1 10 KiHOS EKCIIepUMEHTY OyB
HIDKYUM 33 KOHTPOJIbHI TMOKa3HUKK Ha 14%. Bwmict Mg

3poctaB Ha 26% Ha 1-y 100y CIIOCTEpeKeHHS, a MOTIM
3HW)KYBABCSl 10 KOHTPOJBbHUX ITOKa3HHUKIB. PiBeHp Zn i
Cu OyB HIKYMM 32 TOKAa3HWKH IHTAKTHUX TBapUH
IIPOTATOM YCBOTO TIEPiOoJly CHOCTEPEKEHHS, 30KpeMa, Zn
— Ha 20-24%, a Cu nHa 28-y nmody — y 5,3 pasu.

Tadauus 1. EnementHuii ckitag 30711 CTETHOBUX KiCTOK IIypiB fociuigHux rpyn (M + m)

I'pynu TBapun
Enement I — inTakTHI II (ypaxeni NaNO;
(n=10) 1-ma g06a (n=9) 1-ma 1o6a (n=9) 1-m1a g106a (n=9)
Ca, mMr/r 3011 330,9+6,2 241,942,3%* 283,2+1,3** 284,3+1,3**
Mg, Mr/T 3001 38,1£1,4 48,1+1,6* 42,0+1,6* 37,3+ 1,1
Zn, MKI/T 30711 458,6+37,2 364,3+12,1%* 350,5+24,3* 411,9+23,3*
Cu, MKI/T 30111 17,9+0,9 10,7+1,3%* 8,7 £0,6** 3,4+0,7%*

Mpumitka. Tyt i Tabn. 2. * — p<0,05; ** — p<0,01; *** — p<0,001 — cTymiHp BipOTiTHNUX 3MiH IOPIBHSHO 3 MOKAa3HHKaMU

IHTaKTHOI TPyIH TBapHH.

OpepxaHi pe3yiabTaTH 3a yYMOB EKCIIEPUMEHTAIHHOI
HITPaTHOI I1HTOKCHKAIl CBiTdaTh NpPO TOPYIICHHS HE
TUTLKH B OKPEMHUX OpraHax i TKaHWHaX, aje i 3arajoM B
OpraHi3Mi TBapWH, Ha IO BKa3yIOTh MTOKa3HUKH IIa3MH
KpoBi (Tabx. 2). HaiOimpm icTOTHUX 3MiH 3a3HaBasia
koHueHtpauis Kanbuito, 30kpema, Ha 28-My 100y
3HIDKYBanach Ha 17 % HuK4Ye KOHTPOJbHUX 3HAYEHb. SK

€ OJNHI€I0 13 CTPOro KOHTPOJHOBAHMX KOHCTAHT
romeocta3y. Ha 1-mmy noOy micist 3aBepIIeHHs BBEICHHS
TOKCHKAHTY CIIOCTEPIranoch JOCTOBIpHE 3pOCTAHHS PiBHS
¢docdariB — Ha 82% BimHOCHO iHTaKTHHX TBapHH. Ha 14-y
noby  koHmeHtparis  ¢ocdariB  TOCTOBIpHO  HE
BiJIPi3HSJIACH BiJl KOHTPOJBHHUX 3HAUYCHb, a HANPHUKIHII
EKCIIEpUMEHTY 3HOBY mijBuInyBanack Ha 20 %.

BiIOMO, pIBEHb I[LOI'0 BAXKJIKUBOTO MAaKpPOCICMCHTY
Taoamus 2. Bioximi4yHi TOKa3HUKH IJIa3MHU KPOBi 1iypiB gocaigaux rpyn (M + m)
I'pynu TBapun
HocrixkyBani . . II (ypasxeni NaNOy;)
NOKA3HUKH I- IHTAKTHI
(n=10) 1-ma 1062 (n=9) 14-Ta 1062 (n=9) 28-ma 1062 (n=8)

Kanbifi, MMOTB/ 1T 2,34+0,08 2,43+0,14 2,11+0,09% 1,93+0,08*

Docharu, MMOJIB/IT 1,33+0,05 2,42+0,23%** 1,29+0,09* 1,60+0,04*
AxrtuBHicTb JID, MKMOJIB/C* )1 15,07+0,08 11,61 £1,94%* 9,26 £0,74* 5,90+0,56**
AxtuBHicTs KO, MKMOJIB/C* )1 0,93+0,23 0,97 +0,17 1,79 +£0,10** 0,46 £0,05**
JIO/KD 16,2040,35 11,92 £1,12% 5,18 £0,72%%* 13,11+1,13%

[ ApoKCHITPOITiH, MMOJIB/IT 28,31+2,79 26,67+1,01 32,11+3,64* 22.31+1,57*

AxtuBHICTh JI® NOCTOBIpHO 3HMKYBanach HPOTSITOM
YCBOT'0 IIEPiOy CIOCTEPEKEHHS MOPIBHIHO 3 IHTAKTHUMH
TBapWHAMU, HAaWOITBII iCTOTHO Ha 28-my 100y — y 2,6
pasu. OgHOYaCHO KOHIICHTpAIlisi aKTHBATOpa €H3UMY —
Mg”" smmxyBamacs Ha 45-55%, IO YACTKOBO MOJKE
MTOSICHUTH 3MEHIIeHHS akTHBHOCTI JI®. 3MiHN aKTHBHOCTI
K® 6ymu pizHOCTIpsIMOBaHMUMHU: Ha |-11y 100y aKTUBHICTH
€H3MMY JIOCTOBIpHO HE BiJIpi3HsIAcCS BiJ TOKa3HHKIB
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IHTaKTHUX, Ha 14-Ty — pi3ko migBunlyBanachk (y 1,92
pasu), Ha 28-My — Oyna Ha 51 % HWKYOIO 3a BiJOBIAHUH
KOHTPOJbHUM IMOKAa3HUK. 30ajlaHCOBAHICTh MPOIICCIB
OCTEOCHHTE3Y 1 pe3opOmii JekaTh B OCHOBI PEeMOIEIIO-
BaHHS KICTKOBOI TKaHWHH Ta HOPMAJBHOTO TMepediry
MeTa0OJIYHUX MPOLECIB Y HiK. BimoOpakeHHSIM rapMoHii
OUX TpOIEciB MOXe OyTH BiTHOIIEHHS aKTHBHOCTEH
JIO/KD [8, 9]. Lleit iHmekc TOCTOBIPHO 3HMKYBaBCS



MPOTATOM YCHOTO TMEPIOJy CIOCTEPEIKEHHS, HAWHWKYI
3Ha4eHHA (ikcyBammch Ha 14-y moly. Ha Tii Takux 3miH
BCTaHOBJICHO MOPYIICHHS OOMiHY B OpTaHiYHIM MaTpwHii
KICTKH, 0 MiATBEPKYETHCS 3pOCTaHHAM Ha 14-Ty m0o0y
KOHIIEHTpalii B TIUIa3Mi KpOBI TiAPOKCINPONiHY —
MapKepHOi aMiHOKUCIIOTH KaTaboi3My KoJareHy.

Taxi JaHi TarOTh MiICTaBH CTBEPIKYBATH, IO 32 YMOB
HITpaTHOi  IHTOKCHMKAlLii  HAaWiCTOTHIIII  MOPYIIEHHS
MIHEpaJbHOTO Ta OPraHiYHOTO MAaTPHKCY KICTKOBOI
TKaHMHU TBapUH CIIOCTEpiraloThest Ha 14-ty 100y.

BucHoBku:

1. IlutHa Bozma TmepeAripcbKUX 1 TIPCHKUX paioHIB
[Mpukapnartsi XapakTepU3yeTbCsS BHUCOKUM  BMICTOM
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HITpaTiB, piBEHb SKUX HAWBUIIMNA y BECHSIHWHA Iepion B
MepenripcbKOMY perioHi.
2. [IpoBeneHi HaMM JOCITIJDKEHHS MOKa3yIOTh, IO B

OpraHi3Mi  €KCIEpUMEHTAIbHUX TBAapUH 33  YMOB
HITPaTHOI  1HTOKCHKAIlil  CIIOCTEPIra€ThCsl  PO3BHTOK
JIUCMIKPOETIeMEHTO3Y, SIKA CYIPOBOIKYETHCS

MOPYILCHHSM DIBHS eceHLialbHuX MikpoenemeHTiB (Cu
Ta Zn) B HUPKAX Ta MEYiHIl, [0 MAE€ BAXKIIMBE 3HAUCHHS
JUTs peryJsinii OOMiHHHUX MPOLECIB.

3. [lopymieHHsT 0i0OCIEMEHTHOTO CKJIaly CTErHOBHX
KIiCTOK Ta 010XIMIYHMX ITOKa3HWKIB IUIa3MH KPOBI TBapHH
32 YMOB HITpPaTHOI iHTOKCHKAIi 3acBigdye MeTadoIiuHi
3MiHH Y KiCTKOBi# TKaHMHHI.
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The level of nitrates in ecosysteme Precarpathian regions and their intoxification effects about essential elements

concentration in tissues, liver, kidney and bones of white rats

L. Y. Nechitaylo, L. S. Bazalytska, N. S. Khopta, I. D. Syrotynska, A. M. Ersteniuk

Abstract. Comparative analysis of seasonal levels of nitrates in water sources of different geographical zones of Precarpathian region
is carried out. We investigated the influence of nitrate toxicity in essential elemental composition of animals. In our invesgation we
came a conclusion that there is significant difference in the level of nitrates in water simple collected from different regions in
different seasons. The results of investigation also showed us that the nitrate intoxication causes the development of
dismicroelementosis, accompained by violation of the standard levels of essential elements in the kidney, liver and femur of animals

with the changes in biochemical parameters of blood plasma.

Keywords: drinking water, nitrate, essential elements, bone tissue, liver, kidney.
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YpoBenb HUTPaToOB B dKocucTeMe [IpukapnaTbhs W BJIHSIHME HHTPATHOH MHTOKCHKAIMHA HA MaKPO- H MHKPOJJIEMEHTHI B

TKAHSX NeYeHH, 0YeK U KOCTeil feIbIX KpbIC

JI. 51. Heuuraiiio, H. C. bazanuukas, H. C. Xonta, H. /I. CuporuHcbka, A. M. DpcTeHIOK

AnHoTanusi. [IpoBe/ieH CpaBHUTENBHBIN aHAIN3 CE30HHOTO YPOBHSI HUTPATOB B BOJIE HCTOYHHUKOB PAa3JIMYHBIX reorpapuIecKux 30H

[MpukapnaThsi ¥ UCCICIOBAHO BIMSHUE HUTPATHOW MHTOKCUKAIMK Ha OMOIJIEMEHTHBII COCTaB OPraHu3Ma )KUBOTHBIX. Y CTAHOBJICHBI

CYIICCTBCHHBIC PA3JIUYUs YPOBHS HHTPATOB B BOJIC B 3aBHCUMOCTH OT CE30HA U PETHOHA. Pe3ybTaThl UCCICOBAHHS ITOKA3aIIH, YTO

HUTpAaTHAS WHTOKCHKAIMS BBI3BIBACT PA3BUTHE JHCMHUKPOCIEMEHTO32, KOTOPBIH COMpPOBOXKIAETCS AUCOAIaHCOM MakKpo- U

MHKPODJICMCHTOB B MTOYKaX, IEUYCHH U OCIPEHHBIX KOCTAX, & TAKKE H3MCHCHUSIMH OMOXUMHYICCKAX TTOKA3aTeINeH TIa3Mbl KPOBH.
Knroueswvie cnosa: nutheBas BoJa, HUTPATHI, OMORIIEMEHTHI, KOCTHAS TKaHb, IICYCHB, IIOYKH.
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Structural and functional role of the live ground cover in forest ecosystems
of Ukraine
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Abstract: The article focuses on grass and subshrub layer of forests of Ukrainian Polissya, as well as its main structural features and
functional role. Heterogeneity of flora of forest phytocenosis and a high floristic biodiversity are revealed with the use of
comparative floristic analysis. Up to 5-6 ecological groups are allocated within each syntaxon in grass and subshrub layer, depending
on the stand composition, mosaic relief and soil continuum. Undergoing of ontogenesis stages, type of morphogenesis, vital state and
other factors respond to the changes in ecological and coenotic situation. Individual ecological amplitudes of forest grasses conform
to the environmental regimes of the respective syntaxons, and the structure of the lower layers will retain its integrity and identity on
the protected natural areas during the right economic exploitation of these forests. The composition and structure of the live ground
cover largely influence the success of reduction process of tree layer.
Keywords: grass and subshrub layer, forest phytocenosis, Ukrainian Polissya.

Introduction. The study of grass and subshrub layer of
forests has more than a century of history. A. Khytrov
(1908) in his classic work emphasizes that the plants
forming grass and subshrub layer should be subject to
thorough examination, as they play an important role in
the forest life, and act as an indicator of its condition.
Although the presence of forest stand is the main feature
by which plant aggregation belongs to the category of
forests, the maximum floristic richness and the greatest
number of functional interactions are associated with the
live ground cover. The Ilive ground cover means
“population of mosses, lichens, herbaceous plants and
subshrubs, covering the soil under the canopy of forest”
[11]. During the twentieth century, many publications
were devoted to the results of the study of grass and
subshrub layer. This layer was seen as antagonist to the
mechanism of steady self-supporting of plants of tree
layer or, on the contrary, as a functionally necessary part
of forest phytocenosis [23, 29, 26, 6, 28 and many others].
Forest typology and floristic classification of forest
phytocenosis largely rely on the nature of the live ground
cover. Plants of grass and subshrub layer regulate the
number and quality of woody species undergrowth [38].
In the last decades, different types of mathematical
models [16] began to be used to study the condition and
dynamics of the forest ground cover.

Methodology. Our objective was to analyze the main
structural features of grass and subshrub layer and
determine its functional role on the example of forests of
Ukrainian Polissya on the basis of works of the classics of
forest geobotany and forestry, research of the
contemporary authors and our own data.

Research. Center of floristic biodiversity. The
floristic richness of grass and subshrub layer depends on a
forest type. In the forests, occupying the extreme position
on the axis of environmental factors, i.e. in dry,
waterlogged, poor soil etc., it is lower, but always remains
considerably higher than the floristic richness of tree and
subshrub layer. The common patterns are observed in the
composition of flora of grass and subshrub layer. When
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shifting from the north to the south the proportion of
dicotyledonous plants and the proportion of plant species
with diclinous flowers [8] are increasing. Not only zonal,
but also regional specificity of the species composition of
grass and subshrub layer is its characteristics. For
example, on the Central Russian upland Aegopodium
podagraria is limited to its southern forests, and
Galeobdolon luteum — to the northern forests [2].

In forest phytocenosss, floristic richness is maximal in
grass and subshrub layer. The total number of grass and
subshrub layer species in the forests of the former USSR
is more than 1000 according to Yu. Alekseev and others
(1988). Furthermore, the rare plant species protected
under the Red Data Book of Ukraine and other territories
in forest phytocenosss are, as a rule, components of grass
and subshrub layer [40]. Based on 12-15 geobotanical
descriptions in different forest types of the National
Nature Park “Desniansko-Starogutsky” and adjacent
territories, we have found that the proportion of grass and
subshrub layer species is 65,7% in Mercurialo perrenis-
Quercetum roboris association of Querco-Fegetea class,
63,7% in Querco-Pinetum association of Quercetea
robori-Petreae class, and 73,5% in Querco-Piceetum
association of Vaccinio-Piceetea class (Fig. 1). According
to the literature data, the proportion of plant species of
grass and subshrub layer in different forest types of
Polissya is at the level of 50-80%.

Thus, a high floristic biodiversity of grass and
subshrub layer in forest phytocenosis of Ukrainian
Polissya and the heterogeneity of their flora are defined
on the basis of comparative floristic analysis. In general,
grass and subshrub layer in forests is a major centre of
floristic diversity. Merganiu J. et al. [20] rightfully argue
that “species diversity of grasses and subshrubs may be
regarded as an indicator of the stability of forest
ecosystems”.

Special structural part of forest phytocenosis. Along
with the floral diversity, the plants of grass and subshrub
layer are characterized by the diversity of life forms [19].
Classes of Querco-Fagetea, Quercetea robori-petreaea and
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Fig. 1. Ratio in the number of species of wood (W), subshrub (S) and grass and subshrub layers (GSL)
in Mercurialo perrenis-Quercetum roboris, Querco-Pinetum, Querco-Piceetum associations.

Vaccinio-Piceetea in the forest phytocenosis of Polissya,
as can be seen from the diagram in Fig. 2, are
characterized by the absolute predominance of
hemicryptophytes. Geophytias come in the second place.
They are mostly perennial grasses and subshrubs with
vegetative reproduction. The composition of life forms in
the group of grass and subshrub layer species of forest
ecosystems demonstrates the high adaptability of these
plant species to the growth environment — the plants with
overwintering parts located deep in the soil or on the soil

surface and covered with a layer of leaf litter are
dominated.

A variety of the group of grass and subshrub layer
species by area type is illustrated in Fig. 3. In the forest
ecosystems of Novgorod-Siverske Polissya, genesis of
plant species that comprise the core of grass and subshrub
layer is associated with both European and Asian
continents. Species of Eurasian genesis are dominated (of
38,7%). Area types of forest grasses and subshrubs reflect
the geographical position of Ukraine and the region of
research.

O Hemicryptophytes
B Geophytias
O Chamephytes

O Nanophanerophytes

Fig. 2. The composition of life forms (in percentage) of a group of grass and subshrub layer specious of forest ecosystems

12,9

38,7

@ Euro-Siberian
B Euro-Asiatic
O European

0O Circumboreal

Fig. 3. A variety of group of grass and subshrub layer species by area type
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L. G. Khanina and others [16] developed the system of
coenotic groups, which consists of the following six forms:
from species of spruce and spruce-fir forests (boreal form)
to the species of coastal-water and underwater habitats,
lowland and upland bogs (wetland form).

In general, 5-6 ecological groups are allocated within
each syntaxon in grass and subshrub layer. Their number
depends on the stand composition, mosaic relief and soil
continuum. N.Y.Katz [15] was the first to suggest
grouping species in forest phytocenosis by their
ecological similarity. He used the ratio of conjugate
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occurrence. Currently, this problem can be solved on the
basis of ecological scales [9]. Both methods are quite
effective. For example, Table 1 presents a set of the six
plant species of grass and subshrub layer, which is
“blueberry group” according to N.Y.Katz. The
calculation of ecological characteristics of this group of
species has shown that it is really environmentally fairly
homogeneous. The average module deviation for plant
species of Goodiera repens only is one point of ecological
scale, and it is less in other species.

Table 1. Ecological characteristics of group of species of blueberries

Species Ecological factor Average of the
Hd Rc Nt Tm Ae Lc module
Vaccinium myrtillus 12,0/-0,2 3,5/4+0,8 4,5/-0,7 7,0/-0,1 8,0/-1,0 5,5/-0,4 0,53
Rhodococcum vitis-idaea 11,5/+0,3 4,5/-0,2 4,0/-0,2 6,0/+0,9 8,0/-1,0 4,5/+0,6 0,53
Linnea borealis 12,0/-0,2 3,5/40,8 3,0/+0,8 5,5/+1,4 6,5/+0,5 4,0/+1,1 0,80
Goodiera repens 11,5/+0,3 7,0/-2,7 3,0/+0,8 8,0/-1,1 6,0/+1,0 5,0/+0,1 1,0
Melampyrum pratense 12,0/-0,2 3,5/40,8 4,0/-0,2 7,5/-0,6 6,0/+1,0 7,0/-1,9 0,78
Lycopodium annotinum 12,0/-0,2 3,5/+0,8 4,0/-0,2 7,5/-0,6 7,5/-0,5 4,5/+0,6 0,48
Mean by module 11,8/0,23 4,3/1,02 3,8/0,48 6,9/0,78 7,0/0,83 5,1/0,78 -
Note: Hd - moisture mode, Rc — soil acidity, Nt - nitrogen content, Tm — thermal mode, Ae — soil aeration, Lc —

luminance. Numerator is the optimal value, denominator is deviation from mean for the group of plant species.

The ability to transform across time and space.
Change in species composition, life form and type of
morphological organization during sungenetic or
anthropogenic transformation of forest ecosystems is an
important adaptive ability of plants of the lower forest
layers [18]. A number of researchers see the root cause of
the transformation of live cover of European Russia and
adjacent territories from the Late Pleistocene to modern
times in the change of functional groups of key species
(edificators), occurred mainly as a result of anthropogenic
influences [33]. There are fears that in the conditions of
global warming the relationships between pollination and
spread of diasporas in plants of the lower layers of forests
and animals can be destroyed, and profound changes in
grass and subshrub layer will have a negative impact on
the forest sustainability in general [5]. Forest grasses and
subshrubs are characterized by a great variety of methods
of pollination and seed dispersal [24]. During the study of
forest grasses, S. Barrett and others [3] showed that
flowers of the majority of plant species were pollinated by
insects, and in some species this was combined with
autogamy. Various forms of bestiality, especially
entomophily, predominate in the pollination of grasses
and subshrubs of the forest ecosystems of Polissya.
Zoochory also dominates in mechanisms of dissemination
of fruits and seeds — in most cases fruits are juicy, seeds
can have appendages, which are used by insects as food.
This is also confirmed by literature data. The five ways of
dispersion of seeds and fruits are implemented in Carex
pilosa and Mercurialis perennis, the four ways — in
Pulmonaria obscura and Viola mirabilis, and the three
ways of dispersion occur in Stellaria holostea,
Polygonatum multiflorum, Asarum Aigerim, Aegopodium
podagraria [7].

Vegetative reproduction and ability to form clones are
another characteristic of plants of the lower forest layer.
According to the estimates of R. A. Karpinosova [14], in
broad-leaved forests 47% of species belong to vegetative-
motile plants of the live cover, 48% of species belong to
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vegetative-sedentary plants, and only 5% belong to
vegetative-nonmotile plants.

It can be concluded that in all the plant species of grass
and subshrub layer undergoing the stages of ontogenesis,
morphogenesis type, life state, etc., can be changed as a
reaction to the change of the ecological and coenotic
situation [26]. At present during the formation of grass
and subshrub layer in the forests, agricultural
contamination of soil and atmosphere plays an important
role as well [4].

Indicative property of grass and subshrub layer.
The use of phytoindication methods enables to assess the
ecological state in this forest phytocenosis by the
composition of grass and subshrub layer more precise and
integrated than any other method [22, 37, 9]. In a recent
review, M. Diekmann [10] showed that phytoindication
method is the best one to assess the ecological and
phytocoenotic condition in any type of phytocenosis.

For example, phytoindication environmental analysis
indicates that hygrophytes (about 2% of constant species),
to a lesser extent, are presented in the oak forests of
Ukraine. The number of xerophytes in these forests is
larger (about 4%). The proportion of mesohygrophytes
(11%) and mesoxerophytes (21%) is significantly higher,
and mesophytes dominate (62%) [21]. According to our
research data, a similar situation is observed in the mixed
forests of Polissya. In general, in this region limiting
ecological factors for the model species of boreal
ecological and coenotic group are ombroclimatic factor,
soil moisture and salt regime of soils.

The exact response of species of grass and subshrub
cover to environmental conditions makes them important
diagnostic  indicators in classification of forest
phytocenosis. Floristic composition of this layer is the
basis for methods of forest type selection by Pogrebnyak
and Vorobyov, and syntaxon classification methods by
Braun-Blanquet. In the latter case, they are a part of the
diagnostic and characteristic species on the level of
syntaxons — union and association.




Overall, individual ecological amplitudes of forest
grasses conform to the environmental regimes of the
respective syntaxons, and during the efficient economic
exploitation of these forests the structure of the lower
layers will retain its integrity and identity on the natural
protected areas.

Impact on the initial stages of tree layer restoration.
The success of the tree restoration process is largely
determined by the composition and structural features of
the live ground cover. Grass and subshrub layer with a
high total projective coverage turns out to be unfavorable
for saplings of almost all species of woody plants.
Especially negative factor is soil sodding with grains.

Modern studies [12] confirm that the composition and
structure of grass and subshrub layer determine the
direction of succession process in forest ecosystems. The
common concept, which reveals functional and structural
dependence of restoration process of woody plants on the
live ground cover, has been developed by V. G. Sklyar
[27]. According to this concept, which is called “forest
restoration implementation”, the undergrowth of woody
species in the early stages of its growth is consistently
“embedded” in certain layers of forest phytocenosis. At
first, this occurs in the layer of mosses and lichens, then
in grass and subshrub layer, and then in undergrowth
layer and, finally, in adult forest stand. When
“embedding” woody species undergrowth into each
above-ground and soil layer, its deep morphological and
physiological restructuring, associated with the changes in
luminance, the amount of carbon dioxide in the air,
humidity and chemistry of the soil, takes place. The most
critical layers, which maximum mortality of seedlings and
undergrowth is associated with, are the first two layers.
V. G. Sklyar’s  concept of  “forest restoration
implementation” especially emphasizes the importance of
the live ground cover for the stability of forest
phytocenosis.
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The impact of plants of grass and subshrub layer on the
safety of seeds, their germination and development of
seedlings of woody plants can be both favorable and
adverse, in particular:

a) conditions of seed storage and germination of
woody species depend on the nature of forest litter and
structure of moss and lichen layer. Yu. A. Zlobin [39]
proposed the concept of “ecological area” of seed
germination in order to compare the ecological conditions
of seed germination of different plant species. The
establishment of areas of seed germination of forest
grasses is a convenient and informative tool for analyzing
those environmental factors that have the most
pronounced effect on the seed germination process;

b) seeds, seedlings and growth processes of
undergrowth are influenced by root exudates in the soil
and gaseous emissions [35];

¢) composition, chemical and physical properties of
forest litter [30];

d) species composition of plants of grass and subshrub
layer.

Biological pollution, manifesting as invasion of alien
species into the natural grass and subshrub layer of
forests, acts as an adverse factor in forest restoration. The
invasion of Alliaria petiolata in forest phytocenosis of
England had just such consequences [31]. It should be
noted that there is a tough competition not only for
ecological resources but also for pollinators and agents of
diaspora transfer [32].

Conclusions. In general, grass and subshrub layer is an
integral structural and functional part of any forest
aggregation and determines its integrity and stability. And
we can't but agree with C. G. Van Steenis [34] who has
suggested the term “dryads”, that is, the wood nymphs —
the patronesses of trees in forests for plant aggregation of
grass and subshrub layer.
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CprKTypHO (l)yHKl.ll/IOHa.]'IbHaﬂ POJBb )KUBOI'0 HAANIOYBEHHOI'0 MOKPOBA B JIECHBIX IKOCHCTEMAX YKpal/lel

n.

H. KoBajienko

AHHoTanmsi. CTaThs NOCBSILIEHA HMCCIEJOBAHUIO TPAaBSHO-KyCTAPHUUKOBOIO spyca yecoB YkpauHckoro Ilomecks, mpoanamusu-
POBaHEI OCHOBHBIE CTPYKTYpHBIE OCOOCHHOCTH M YCTAHOBJICHA ero (yHKIMOHaimbHAs poib. C MHOMOIIBI0O CPAaBHUTEILHOTO
(IIOPUCTHYECKOTO aHaNM3a yCTAHOBJIEHA I'eTEPOTCHHOCTH (DIOPHI JIECHBIX (UTOIEHO30B, HO TAaKXKe M BBICOKOE (IOPHUCTHYECKOE
6uopaznoobpasue. B 3aBuCHMOCTH OT cOCTaBa JPEBOCTOS, MO3aNYHOCTH penbeda M MOYBEHHOrO MOKPOBA, B NpeAenax Kaxkoro
CHHTAKCOHA B TPaBsIHO-KYCTAPHHUYKOBOM sIpyce BBIIEIsIeTCs 10 5-6 sKonormdeckux rpym. IIpoxoxxaeHue 3TaloB OHTOreHe3a, THII
MOpQOreHes3a, MKHU3HEHHOE COCTOSHHE UM Jp. pearupyer Ha CMEHY SKOJIOrOLICHOTHYECKOW cuTyauuu. VIHIuBHIyanbHbIE
9KOJIOTHYECKUE aMILTUTY (bl JIECHBIX TPAB OTBEYAIOT SKOJIOTMYECKHM PEXKUMaM COOTBETCTBYIOIIETO CHHTAKCOHA, U HA €CTECTBEHHBIX
TEPPUTOPHSIX, KOTOPBIE OXPAHSIOTCS, KaK U MPH MPaBUIBbHOH X035 CTBEHHOM SKCIUTyaTallK 3THX JIECOB, CTPYKTYpa HIXXHUX SIPYCOB
COXPAHHUT CBOIO LIEIOCTHOCTh M CaMOOBITHOCTh. COCTaB M CTPYKTypa »KMBOTO HAAMOYBEHHOTO MOKPOBA B 3HAYMTENIBHON CTEHNEHH
BJIMSIET HA YCIIEBAEMOCTh BO30OHOBHUTEIILHOTO TIPOIIEcca sIpyca IepeBbEB.
Kniouesvie cnoga: mpagano-KycmapHuuKkogulil apyc, iecuvie pumoyenosel, Ilonecve Yrpaunoi.
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AnHoTanusi. O60CHOBaHBI METOAOIOTMYECKHE MOJAXOABI, KPUTEPUH OLEHKH M alrOpPUTM pacyeTa MHIEKCa YCTONUMBOTO Pa3BUTHUS

ypbocuctem.  IIpennoxena

cuctemMa 0a30BBIX HHIMKATOPOB IUIsl ONpENENCHHs HWHTETPAbHBIX IIO0Ka3aTelell COCTOSHMS
9KOJIOTUYECKOM, SKOHOMHUYECKONM M COLUMAIbHOW MOACHCTEM TIOpOJa.

VYCTaHOBJIEHO, YTO OLIEHKY S3KOJIOIMYECKOW MOACHCTEM

HeO6XOI[I/IMO HOPpOBOAUTL 3a PE3yJibTaTaMH KOMIUICKCHBIX WCCIICIOBAHUIN COCTOSIHHS aTMOC(i)epHOI‘O BO3yXa, IOYBCHHOI'O IIOKPOBaA,

BOJHBIX PECYpPCOB, OMOTHI.

Knioueswvie cnoga: ycmoiiuusoe pasgumue, ypbocucmema, OyeHKd, UHOeKC YCMOU4U8020 pa3euimusl.

DKONOrnYeckre NPoOIEeMbl, IKOHOMHYCCKHE KPH3HCHI,
MOJUTHYECKass HECTaOMIBHOCTD, COMAIbHOE HEPABEHCT-
BO B MHPOBOM cO00IIIeCTBE CPOPMUPOBATIO MPEATTOCHIITKH
MIPUHATHUS psifa JOKYMEHTOB MEXITyHapOIHOTO 3HAYCHHS
(8 Puo-me-Kaneiipo (1992) u HMoxauuecGypre (2002))
HanpaBJICHHBIX Ha YycToWunMBoe passuTHe. llepexon
CTpaH Ha TIPUHIMIEI YCTOHYHMBOTO pPa3BHTHUS TpeOyeT
KOMIUICKCHOTO ~ MOAXO0Ja K  pa3paboTKe CTpaTeruu
ycroituuBoro passutus [1-3]. Ilpu 3tomM HeobOXomumo
YYUTBIBATH OCOOCHHOCTEH CTpaH, PErHOHOB, JIOKAIBHBIX
00bekTOB. Hambosee CIOXKHBIC MPOIECCH MPOUCXOSAT
Ha ypOaHU3UPOBAHHBIX TEPPUTOPHSIX.

Kak nmokaseiBatoT nocnegnue ucciaegaosanus B. I1. Ky-

4epsBOTO, ®. B. Cronnbepra, B. P. butrokoBoii,
H. A. Kiiumenka, JI. B. IlnoTHuKOBOM  pa3BuTee  XO-
3STMCTBEHHO-TIPON3BOICTBEHHOTO  KOMIUIEKCA  Topoja,

3HAYUTENbHBIE aHTPOIIOTEHHBIE HATPY3KH Ha KOMIIOHEH-
TBI OKpYXaromen cpeapl cHopMHUpPOBAIH HEYCTOWIMBBIC
9KOJIOTUYECKHE YCJIOBHSl JUIS JKUTEIeH ypOOCHCTEMBI.
WNuaukatopoM  TakuX HW3MCHCHUUN SIBIICTCS MEIUKO-
nemorpaguueckas 00CTaHOBKa, B YaCTHOCTH 3a0oJieBa-
HUC HACCIICHMUSI.

Lenpto paboThl sBiIsIETCST OOOCHOBAaTH METOJOJIO-
THYECKUE TOAXOIBl OIEHKA YCTOWYUBOIO Pa3BUTHS
ypbocucteM Ha mpumepe O0JbIIOro ropoaa PoBHO
(Ykpanna).

OOBEKTOM HCCIIEIOBAaHUSI  €CTh METOIOJIOTHIECKUE
ITOJIXO/IBI OTICHKH yCTOWIMBOCTH YPOOCHCTEM.

[IpemveToM wWcciemoBaHUS —SBISIIOTCA  IIOKA3aTENH
pPa3HBIX YpPOBHEW, KOTOpBIC HANpPaBJICHHl Ha OICHKY
MIPOLIECCOB, COCTOSIHUN SKOJIOTHUECKON, IKOHOMUYECKOH,
COLMAJIBHON TIO/ICUCTEMBI FOPO/Ia.

Matepuansl U MeTOAB! MccienoBaHui. B mponecce
HCCIICIOBAHMS TMPUMCHSUIUCh TaKHE€ METOABI HAyYHOTO
MO3HAHMS: TEOPETUUECKUE — JUISl M3YUeHHs M 00001IeH s
CYIIECTBYIOIINX HAYYHBIX TOAXOJOB OLIEHKH YCTOHYHBO-
0 pa3BUTHA YpOOCHUCTEM; CHCTEMHO-CTPYKTYPHBIH
aHaIM3 — U1 pa3pabOTKH CTPYKTYPHBIX MOJEJEH OICHKH
MTOJICHCTEM TOpPOAa; dKCIIEPUMEHTAIbHBIE (cOOp M aHaIHU3
CTAaTHCTHYECKUX JaHHBIX, JaOOpaToOpHBIC, IIOJIEBEIC
HCCIICAOBAHMS). DBBIIM  WCHOJB30BaHBI  MaTepHAIIBI
CTaTUCTHYCCKUX €KETOIHUKOB, PETHOHATBHBIX JOKIA0B
0 COCTOSIHUM OKpY>Karolled MPUPOJIHON Cpelbl, pe3yiib-
TaTbl THAPOXMMHYECKOH sabopatopun  OOGnacTHOU
I'ocynapcTBeHHOI 9KOJIOrMYECKOW MHCIEKIINH, COOCTBEH-
HBIC TOJICBBIC, JIAOOPATOPHBIC HCCIICIOBAHUS.

Pesynpratel u  00cyxnaeHus. CymiecTByeT MHOTO
ITOJIXO/IOB K OIEHKH YCTOWYHMBOTO PA3BUTUS Ha Pa3HBIX
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YPOBHSIX: CTpaHa, PErHOH, aJIMUHHCTPAaTUBHAs OO0JACTb,
paiioH, TOpOJ, CENbCKUN HACEJIICHHBIH IYHKT, IPU 3TOM
PEKOMEH/TyeTCSl HCIIONB30BaTh 00OOIIEHHBIE TOKA3aTEeIH,
nHaekcel. O000IeHne 3TUX 3HAHUK HaM pa3pernivii
MIPEUIOKUTH METOAOJIOTHYECKHE ITOIXOABI OLEHKH
ycToiuuBoro pasputus ypbocuctem (puc.l). Ilox ypbo-
cucreMoii OyneM MOHMMAaTh  TPaHC(HOPMHUPOBAHHYIO,
HEYCTOMYMBYIO  IPHPOJHO-aHTPOIIOIEHHYIO  CHCTEMY,
KOTOpasi COCTOHUT C apXUTEKTYPHO-CTPOUTEIHHBIX 00BCK-
TOB, XO3SHCTBCHHO-IIPOU3BOJICTBCHHOTO  KOMILICKCA,
CWJIbHO M3MCHCHHBIX CCTECCTBCHHBIX CKOCHCTEM M Hace-
JICHHS, WHBIMH CJIOBAMH 3TO CIIOKHAs SKOHOMHYECKAS,
9KOJIOTHYECKasi W COIMAaJbHAs CHCTEMa, B KOTOPOM
CKJIA[BIBAIOTCS  MOCTOSTHHBIE  B3aMMOCBSI3M  MEXIY
MTOJICICTEMaMHt, KOMITOHCHTaMH, JIEMEHTAaMH W BHEIITHEH
Cpemoi, C MOMOYBI0O PHEPTreTHUYECKHX, BEIIECTBEHHBIX H
WHPOPMAMOHHBIX TIOTOKOB. [lo3ToMy, mTpH OICHKE
ypOOCHCTEMBI MBI JTOJDKHBI HCXOIUTH HE TOIBKO W3 €e
LIEJICBBIX YCTAHOBOK (94acOBOE€ U IPOCTPAHCTBEHHOE
pa3BUTHE, CTOHKOCTh, YPaBHOBCIICHHOCTH) HO U W3
OCHOBHBIX IPHHIHUIOB YCTOWYMBOrO Pa3BUTUSA (TapMO-
HU3AIMI0 3KOJIOTMYECKON, SKOHOMUYECKOH U COIHalib-
HOH ITOJICICTEMBI).

Takum 00pa3om, IpU OLICHKE YCTOWYHBOTO Pa3BHUTHUS
ypOocucTeMbl He0OXOAMMO OpaTh BO BHUMaHHE 1) 9KOHO-
MHYECKHE TTOKA3aTeNN, KOTOPBIE 0TOOPaXKalOT COCTOSTHHE
OCHOBHOHM XO3SMCTBEHHBIH MpOIECC; 2) DKOJIOTHYECKHE
[TOKa3aTell — HANpaBJICHHl Ha BBIIBICHHWE AHTPOIIOTEH-
HOM Harpy3Kd, 3arps3HEHUsI OKpYKarouled cpeabl,
peakiu OMOTHI HA HM3MECHEHHUE OKPYXKAMIICH Cpelbl;
3) conuanpHBIC  MOKAa3aTeNd, KOTOPBIE OTOOpPaKaroT
MeJIMKO-/ieMorpaduieckyto 00CTaHOBKY, 0JarococTos-
HHUC HACCIICHUs, CTaOWIBHOCTh COLHUAIBHBIX U KYJBTYP-
HBIX cucTeM. [Ipu 3TOM MeXaHW3M 00eCIeUCHHS OICHKH
ycroiunBoro passutus ypoocucrem (YPY) ocHoBan Ha
MIPUHIAIAX: 1) METOCTHOCTH — YpOOCUCTEMY paccMaTpH-
BaeM Kak €AMHYI0 CHCTEMY, M3MECHEHHE COCTaBJIIOIINX
KOTOPOH MOJXKET NMPHUBECTH K M3MEHEHHIO JPYTUX COCTaB-
JISIOMNX, KOMIIOHEHTOB, TIOACHCTEM, CHCTEMBI B IIEJIOM;
2) HepapXUIHOCTH, MPEATONAraloNIuil  paccMOTpeHUe
ypOocucTeMbl Kak MHOTOYPOBHEBYIO (OpMYy OpraHH3a-
UM DJICMCHTOB C YCTKOW MPHHAIIC)KHOCTH 3JICMCHTOB
HI)KHETO YPOBHSI ONPENICIICHHOMY KOMIIOHCHTY BEPXHETO
YpOBHS M KakK IOJCHUCTEMBEI 0OoJiee BBICOKOTO YpPOBHS
(HampuMep  rocynapcTea);  3) MPOCTPAHCTBEHHON U
BPEMEHHOW HEOTPAHWYCHHOCTH, KOTOpas 3aKJIF0YAeTCs B
HEOTrpaHUYEHHOCTH IpoueccoB B DDC ropoaa MCKIIOYH-
TEJNBHO TIpeieTIaMH TEPPUTOPHUN YPOOCUCTEMEI, a TAaKXkKe B



ydere MOCNIeNCTBUH CBOGH AEATENLHOCTH IS OymyIinx
mokoseHnit. OOmmMu (QyHKIUSAMH, BBITIOTHEHHE KOTO-
pPBIX JIOJDKEH OOecleynBaTh MEXaHWU3M OIEeHKH YPY,
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SABIAKOTCA: TUIAHUPOBAHUE,
BaHWA; KOOpAWHAIINA.

OpraHM3alys; Peryiupo-

Ouenka ycroitunBoro pazsurtust ypoéocucrem (YPY)

DKoJorHuecKas —~ N Onenka
rnoacucTeMa : ) He.ﬂeBble v “
| "] yeranosku ypoocucTeMbl
DKOHOMHYECKas l,_k T |
I
CoupansHas JI — Hpnﬂuunbl MEXAHHU3M ¢ (I)yHKHHH || opranmsamus
HOZCHCTEMa L) —#: OBECIEYEHUSA \ ]
| OUEHK YPY oo |
IlenoctHocTn h | — _ s |
|| | OpranusauuoHHas MeTtoasbl U '-| PeryIMpOBaHHs
Hepapxuunocts v
L CTPYKTYPa OLICHKHU HHCTPYMEHTBI OLIEHKHU
IIpocTpancTBeHHAs | W
U BpeMeHHast | MeTobI IKCIIEPUMEHTATBHO-
HEOTPAaHUYCHHOCTh I =) TEOPETHYECKOI0 YPOBHSI:

IloaroroBUTEAbHDIN ITAN  (anamutuuecknii 0630p,
TEOPETUIECKOC 060CHOB3HI/IC OIICHKH, TUAarHO CTHUKa HOIICI/ICTCM)

BTOpOﬁ JITAII: BEIOOP HHCTPYMEHTOB METOJIOB
OLIEHKH, HCCIIEIOBAHKE, T0A00P HHANKATOPOM

TpeTuu JITAaII. OLIEHKA SKOJOTUYECKOH,
9KOHOMHUYECKOH, COITUAIEHON MOJICHCTEMBI YPOOCHUCTEMBI

YeTBepThIil ITAI: uHTerpaTsHast OlEHKA yPOOCHCTEMBI

OKCIIEPUMEHT, Ha60paT0pHI)II\/'I OIIBIT, aHAJIU3;
MOAEIUPOBAHUEC,,CUHTE3;, UHAYKIUA, ACAYKIHUS.

MeToabl IMIIUPHYECKOr0 YPOBHS:
HAOMIONCHNE; UHTEPBBIO; aHKETHPOBAHUE; OMPOC;
TECTHPOBAHKE, U3MEPEHUE; CPaBHEHHE.

MeToab! TeOpeTHYECKOr0 YPOBHS:
u3ydyeHue u 00001IeHne; abCTparupoBaHue;
naeann3anust; popMarn3alys; aHAIN3 U CHHTES;
MHAYKLUWS ¥ JEIyKIHs; aKCHOMATHKa.

Puc. 1. Onenka ycroitunBoro pazsurus ypoocucrems! (YPY)

OpraHu3anuoHHas CTpyKTypa oueHku YPVY cocrout
13 HECKOJBKHX JTarnoB. Ha NOArOTOBUTENBHOM 3Tare
MIPOBOANTCSA aHAJIN3 CYLIECTBYIOIIEH ITOJXOJ0B OICHKH
SKOJIOTUYECKOM, 3KOHOMHYECKOH, COLMAJIbHOM, CHUTYya-
LM, OIPEACISIIOTCS METOABbl OLEHKH COCTaBIISIOIINX
nogcucteM. Ilpm  3TOM menecooOpa3sHO MpPOAHATU3H-
poBaTh reorpaduyecKkue, SKOHOMHYECKHE, IOJIHTHIEC-
KHe, COLUaIbHO-AEeMOrpapuIecKkne, TeXHUKO-TEXHOJIOTH-
yeckue (akToppl, KOTOpBIE OTpPaKalOT OOIIerocy-
JITapCTBEHHBIE TEHJICHIMH B OOECIEYCHWH YCTOWYMBOTO
pasBuTHsl peruona, ypOocucrembl. Ha Hamr B3y
HanOoee CI0XKHBIM SIBISIETCS. BTOPOM OTall, CYIIHOCTh
KOTOpPOTO 3aKIIOYaeTcss B MOAOOpPE METOAOB OLEHKH,
CXEM HCCIENOBaHHUA, OOOCHOBAaHMM HHIHMKATOPOM, HX
HOPMHUpPOBaHHUE, BHIOOP KPHUTEPHEB U IOAXOJOB K
0000IIEHNI0  ITOKa3aTenell, uX KOJWYECTBEHHOM U
Ka4eCTBEHHOW OLIEHKH. TpeTudl M 4YeTBEpThIM STallbl
npexycMmarpuBaloT orneHky O3C moacucTeM W WHTET-
panbHy0 oneHky YPY. Onenka YPVY mnpeanonaraer
UCIIONIb30BAaHNE PA3IMYHBIX METOJOB W HHCTPYMEHTOB,
KOTOphIe obecrevaT KOMIUIEKCHBIH aHamn3 2OJC mnop-
cucreM. OcoOeHHOE BHHUMaHHE HEOOXOIUMO YIEISTh
9KOJIOTUYECKON MOACUCTEME, KOTOpasi NMEeT 3HAUNTEIb-
HOE KOJHMYECTBO  PA3HBIX KOMIIOHEHTOM, IIOJICHCTEM,
TIPOIIECCOB M K HEH BBIABUHYTHIC TPeOOBaHMS OE30MaCHOCTH
KU3HECATEILHOCTH HACETICHNS yPOOCHCTEMBL.
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HccnenoBanue mokasaid, 4TO HCIOJIB30BAaHHE OJIHUX
TOJIBKO CTAaTUCTHUYECKHX ITOKa3aTelieil BBIOPOCOB, COpO-
COB 3arps3HSAIONINX BEUIECTB, 00pa3oBaHHE OTXOIOB,
3arps3HEHUs aTMOC(HEPHOTO BO3AyXa HE TOCTATOYHO IS
Ka4eCTBEHHOW OIICHKH  SKOJOTMYECKOW TOJCUCTEMBI
ypbocucteMsl. MBI mpennaraeM MpPOBOIWTH KOMILIEKC-
HBIC HCCICIOBaHUsA, KOTOpPBIE OYIyT AETaIbHO OTOOpa-
KaTh 3KOJOTHYCCKOE COCTOSHHE aTMOC(EepHOro Bo3ayxa,
MMOBEPXHOCTHBIX BOJ, ITOYBECHHOTO W PACTHTECIHEHOTO
MOKpOBa, TIPU O3TOM OONBIIOEC 3HAYCHHE HUMCIOT
0000IICHHBIC TMOKa3aTenn KadecTBa cpenabl. lleneco-
00pa3HO HCIOJB30BATh METOJBI OMOMHIUKAIIMH W OHO-
tectupoBanus [4,5]. Tlpu dopmupoBanuu 6a30BBIX
moKaszaresieii HeoOXOIWMO HaJaBaTh IMPUOPUTET WHTET-
paldbHBIM  HMHJIEKCaM, KOTOpble OyayT oToOpaxkartb
COCTOSIHHE TOTO WJIM HHOTO MPHUPOJHOTO KOMITOHEHTA.
Jlns  metanpbHOM  DKOJIOTHYECKOH OIEHKH COCTOSHUS
ypOO3KOCHCTEM I1eIecO000pa3HO TOMOTHUTEILHO TIPHUME-
HATh TI0KA3aTENId COCTOSIHUS JKOJOTHYCSCKOW Oe3ormac-
HOCTH TEPPUTOPHU, KOTOPBIE MOXHO TIONYYUTh C
MTOMOIIBI0 TPOBEICHHUS OMOUMHINKAIMOHHBIX HCCIICI0BA-
HUIl Ha COOTBETCTBYIOIIMX TeCT-moyimroHax. Jlns
oTmpeNieeHus 00IeH TOKCHYHOCTH (MUTH TIOTCHIIMATBHOM
MYTareHHOCTH) OKPY Karomei cpeasl ciaeayeT MPUMEHSTh
TecT «CTEepPHIBHOCTh MBUIBIBI PAaCTEHUH-OMOMHINKATO-
POBY», IJIs IPOBEICHUS HHTETPAIEHON OI[CHKH COCTOSHUS



OKpY)KaloIed cpeapl M0 TOKa3aTelsIM MOPaKCHHS
pacTeHUH-OMOMHINKATOPOB M ONPEHCICHHUS YpPOBHA
DKOJIOTHYECKON OE€30ITacCHOCTH JUII 4YEIOBEKA MW OMOTHI
HCTONB30BaTh «METOONKYy pacueTa YCIOBHBIX ITOKa3aTe-
JIell TIOBPEXICHUS COCTOSHMS OKpYXalolled cpelnpl 3a
TOKCHKO-MyTareHHbIM (oHomM» [4]. OneHKy BOJHBIX
9KOCHCTEM HEOOXOIUMO MPOBOIHUTH C HCIOJIB30BAHUCM
KOMILIEKCHBIX MOKa3ateneil. Hamu mpemioskeHa merou-
Ka OIICHKH COCTOSHHS BOJHBIX KOCHCTEM ypOOCHCTEM,
KOTOpPast BKIFOYAET HECKOJIIEKO COCTABIISIOIINX, 8 HMEHHO:
MoKa3aTelb KadecTBa BOJBI, IMOKAa3aTelb (DUTOMHIUKA-
UM, TIOKa3aTellb COCTOSHHUSA 3000CHTOCA; MOKA3aTelb
COCTOSTHUSI TOKCHIHOCTH BOJBI [5].

Ornenka YPY (puc. 2) nmpemycMaTpuBaeT NATh YPOBHEH
arperupoBaHus: 1) 0a30BBIX TMOKa3aTeIW — B HOPMHUPO-
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BaHHbBIE, 2) HOPMHUPOBAHHBIC B arperupoBaHHEIE,
3) arperupoBaHHbIC — B HHTETPAIbHBIC, 4) HHTETPATLHbBIE
— B unaexkc YPY. MWupekc YPVY paccuutsiBaroT Kax
cpexHee TEOMETPHYECKOE C TPOM3BEICHIS HHTET PAIbHBIX
IoKa3arese IKOJOTHYECKOT0, 3KOHOMUYECKOTO, COIH-
anbHOTO cOoCcTOAHUSA. OIEHKY COCTOSHHS MPOBOIAT IIO
yHuguuuposanHoi mkane: 0-0,2 — KpuTHYECKOE coOC-
tostame, 0,2-0,4, — yrpoxkatomee cocrosuue, 0,4-0,6 —
ynosieTBopurensrnoe, 0,6-0,8 — omarompusrtaoe, 0,8-1,0
— sranonHoe. HopmupoBaHue mokaszaTencii mpoU3BOIUM
[0 MHHUMAJIBGHBIM H MAaKCHMAJIbHBIM ITOKa3aTelsiM,
KOTOPBIC YCTAHABJIMBAEM IO CTATUCTHYCCKUM JaHHBIM
WIA HAUOHAIBHBIM, MEXIYHAPOIAHBIM  CTaHJApTaM.

AJITOPUTM OLIEHKH YCTOMYNUBOI' O
PA3ZBUTUSA YPBOCUCTEMBI

HNupexc YPY

OcHOBHBIE YPOBHY OIIEHKH U
arperupoBaHus 0a30BbIX HHAUKATOPO

1yyP =3JIE, -IE, - IC

1E,,IE,,IC - unTerpanbHbIii
MOKAa3aTellb KOJIOTNYECKOr0,
3KOHOMHYECKOTO, COLUAIIBHOIO

JUTs1 CTUMYTISITOPOB;
N, — N,(min)
N,(max) — N,(min)

X =

COCTOSIHHUS
I v v i
Yposenn 11 001 YPOBEHEB YPOBE€Hb
YPOBEeHb YpOBCHb Harerposan .

Basossle Hopmpora || Arperosass HBIC Hggifc MuTerpaabHbIii HOKa3aTe/lb
TIOKA3areim MHPO!
(cramvcTe HBIC Hbie TIOKA3ATCIIH 9KOJIOTHYECKOTO, 3KOHOMHUYECKOTO,

CKHe noKasaresin TIOKA3aTeIT! COILIMAJIBHOT'O COCTOSHUSI
JlaHHBIC) IE(IE+,IC) = [ AIl - AIl, - All,
ne:All, AIl, Amn,—arperoBaHHbIe

II0Ka3aTcIk 3KOJIOTH4YCCKOTIO0,
3KOHOMHYCCKOTO, COTMAJIBHOTO
COCTOSIHHU

< =

_ N(max)-N;
'~ N(max)— N(min)

Jl1s necTuMynsiTopoB

IIIkaJjia oeHKH (COCTOSTHUE)

1,0 — 0,8 — eranmonnoe; 0,8 — 0,6 — GaronpusTHOE,
0,6 — 0,4 — yIOBJIIETBOPUTEIBHOE;

0,4 — 0,2 —yrpoxaromiee; 0,2 — 0 — KpUTHIECKOE.

Puc.2. ANropuT™ OLIEHKH YCTOWYHNBOTO Pa3BUTHS YPOOCHUCTEMBL.

Hcnonp3ys 3Ty MeTOOWKy, HAMH IpOBEIEHa OIICHKa
YCTOWYUBOTO Pa3BUTHS ypOOcHCTeMBI Topona PoBHO
(Tabn. 1), paccuuTaHbl arperipOBaHHbIC U WHTETPAILHbBIE
mokazarenn. OIEHKY  9KOJOTHYECKOH  ITOICHUCTEMBI
MIPOBOJIVIIN 32 IIECTHIO arpernpOBaHHBIMH ITOKA3aTEIIIMH.
ITokazatenb cocTostHUSt aTMOC(EpPHOro BO3IyXa BKIIIO-
YaeT [IecTh 0a30BBIX WHIMKAaTOpoB, paBHbd 0,49 n
COCTOSIHHE OILIEHMBAETCS KakK Y/IOBJETBOpHUTENbHOE. B
YTPO’KAIOIIEM COCTOSIHHM HaXOJUTCS IOKa3aTeslb HHACKC

3arps3HEHUS  aTMOC(EpPHOrO  BO3AyXa.  YBEIUUCHHUE
MHJIEKCa 3arpsi3HEHUs] aTMOC(EpPHOro BoO3Iyxa OOYCIIOB-
JICHO  TIOBBIIIGHHEM  CPEIHEroIOBOr0  COJEpIKaHHs
dbopmanpaeruaa, ¢GeHosa, (TOPUCTOrO BOAOPOJA U

HEeONaronpusATHHIMA HOTOJHBIMH  YCIOBHsSIMH. Takue
HeOJIaroNpHUATHBIC YCIOBUS OTOOPaKAIOTCS HAa COCTOSTHUE
OuocucTteM, KOTOpbIe [0 YCJIOBHOMY  IIOKa3aTellto
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MOBPEXKIICHHSI pacTeHUH-OHOHINKATOPOB XapaKTepU3yeT-
Csl yTPOXKAIOIeM COCTOsTHHEM (TIoka3aTelb paBHbIN 0,38).

OlleHKa COCTOSIHHSL BOJHBIX IKOCHCTEM, TOYBEHHOTO
MOKpOBa I0Ka3aja, YTO COCTOSHHUE UX 32 KOMIUIEKCOM
0a30BbIX HMHAMKATOPOB OLICHHBAETCS KaK YJOBJIETBOPH-
TenpHOe. BMmecTe ¢ TeM, HEOOXOaUMO OOpaTUTh BHHMa-
HUC Ha YIpOJXKAloIllee COCTOSHHE MOoKaszareneld cOpocoB
HCOYMIICHHBIX CTOYHBIC BOJ] B BOJHBIC OOBEKTHI H
0o0pa3oBaHUe OBITOBBIX W IPOMBIIUICHHBIX OTXOIOB. B
pe3yibTaTe pacueTa MHTETPATbHOTO MMOKA3aTeNsl IMOIydHr-
iy, 4to 3kojormyeckas moacucrema (IE;) xapakrepusy-
eTCs  YJOBJICTBOPUTEIBHBIM COCTOSIHUEM C KOJHYECT-
BEHHBIM nokasareaeM 0,42.

AHanoru4Hele pacyersl ObLIM MPOBEICHBI MO OIECHKU
SKOHOMHYECKOH moacucTeMsl (Tabm. 1). OnmpeneneHo, 4To
MHTErpajibHBIA MMOKA3aTellb YKOHOMHUYECKOTIO COCTOSHHUS



Tabaunal. Onenka ycToHYHMBOro pa3BUTHsI ypbocucTeMsl (Ha npumMepe I. PoBHo, YkpanHa)
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ArperupoBaHHbIii Ba3oBblii moka3zare/b HIT* All
noka3aresb
WHAEKC YPY (MYPY) - 0,41 (YAOBJIETBOPUTEJIBHOE COCTOJISIHUE)
Jkosiornueckas nogcucrema (IE ) — 0,42 (yaoBjieTBopuTEeIbHOE COCTOSIHHE)
IToxazarenb coctostnus | KonnuecTBo CyMMapHBIX BBIODOCOB ThIC.T 0,74 0,49
armMocdeproro Bo3ayxa | KonnuecTBo BHIOPOCOB OT CTAIMOHAPHBIX HCTOYHUKOB, T 0,69
KonnuecTBo BEIOPOCOB OT MEpEIBHKHBIX HCTOYHUKOB, T 0,59
I110THOCTB BHIGPOCOB Ha 1 K. 0,44
KonmiaecTBo BEIOPOCOB Ha QyIly HAaCEICHHs 0,35
Hnpaekc 3arpsisHenusi atMmochepsl (I13A5) 0,25
IToxasarens cocrosguus | Teppuropus moj 3acTpOMKON U TBEPJBIM IIOKPHITUEM 0,43 0,45
MIOYBEHHOI'0 IIOKPOBa Teppurtopus 3aHATa IPUPOIHBIMU YCTONUMBBIME JaHma(pTamMu,% 0,36
3eMIIM CeIbCKOXO035ICTBEHHOIO HA3HAYCHUS 0,7
Iloka3aTeab CyMMapHOro re0XMMHMYECKOI0 3arpsi3HEHHS OYBbI 0,37
CocrosiHue OnocucTeM VYcaoBHBIHM OKa3aTeNb MOBPEXKIEHHOCTH OHMOMHINKATOPOB 0,38 0,38
CocTOsIHHE BOJIHBIX CocTosiHEEe BOAHBIX 9KOCUCTEM peuku (3a nokaszateaeM KOCBJ) 0,47 0,5
SKOCHUCTEM Cocrosiare BOAHBIX 9KocucteM o3epa (KOCBDJ) 0,53
IToka3areis 3ab0p BOJIBI U3 TOI3EMHBIX BOJJOHOCHBIX TOPU30HTOB, MITH.M 0,35 0,43
HCIOJL30BaHus BOAHBIX | [loTpebieHue cBexkeil BOBL, MITH.M> 0,69
pecypcoB C6pOCh HEOUHIICHHBIX CTOYHBIX BOJ, THIC. M 0,33
Ob6pamienus ¢ O6pazosanue THO Ha nymy HaceneHust 0,3 0,3
0TX0JlaMH O6pazosanue orxoxos I-I1I kacca omacHoCTH 0,3
Jxonomuyeckas noacucrema (IE,) - 0,67 (6.1aronpusitHoe cOCTOsIHKE)
IIpoussoacTeeHHO- Wnpexce pocra 06beMa NPOIYKIMH IPOMBIIIIEHHOCTH, % 0,83
3KOHOMHYECKOE Jlons mpoyKIMK MaJIbIX IPOMBIIUIEHHBIX TPEANPUATHH, % 0,69 0.65
pasBuTue Po3HnuHBII TOBapo0OOPOT Ha AYIy HACEICHUs 0,61 ’
Mnaexcel MHBECTHIMI B OCHOBHOM KarmuTalr, % 0.51
Joxonsl Cpennsist 3apaboTHas IU1aTa, TPH 0,60 0.59
JloxoibI MeCTHOTO OrojKeTa, Ha 1 YemoBeka 0,58 ’
bespabortuna Be3pabotuna 0,8 0,8
ComnanabHas noacucrema (IC)- 0,27 (yrpokaoliee cocTOsIHHE)
SaIHICHHOCTV YKIBHEHHOTO KonmuecTBo naBanmmaos, Ha 10 TEIC.HACEIICHHS 0,54 0,33
YpOBHST KounuecTBo 3aperucTprupOoBaHHbIX IPECTYIUICHUH 0,2
Jlemorpadwreckuii PoxxnaeMocTb, Ha ThIC. YETOBEK 0,26 0,48
CMepTHOCTb, Ha THIC. YETIOBEK 0,62
EctecTBeHHBII IPUPOCT, Ha THIC. YETOBEK 0,69
Ob6ecrieueHne Yactp paboTaroniero HaceJaeHusl, %0T HaceleHHs 0,4 0,45
YEJIOBEYECKUMU U 3aboneBanus TyOepKye3oM, Ha 100 ThIC. HaceneHus 0,27
HMHTEJUICKTYaJIbHBIMH KonnuaectBo Bpaueii Ha 10 ThIc.HaceneHHs 0,9
pecypcamu
Kube O6eCeYeHHOCTD KUIbeM, M Ha | ueoBeka 0,08 0,08

HIT*- nopmupoBaHHBIN noKa3aTenb, All — arperupoBaHHbI IOKa3aTeNb

paBHblid 0,67, 4TO COOTBETCTBYET OJarONPHUSTHOMY COC-
TostHAI0. OTMEYEeHO OJIarompusATHOE COCTOSHHE MHIEKCa
poCTa TMPOAYKIWH TPOMBIINUICHHOCTH ¥ YIOBJIETBO-
PUTEIBHOE COCTOSIHME WHBECTULUMN, HU3KUM IOKa3aTelb
0e3paboTHIIBI.

AHanM3 COIMANBbHON MOJICUCTEMBI OBUT TIPOBEJCH 110 4
arperupoBaHHBIM II0KA3aTeNsIM, KOTOpBIe BKIFOYaTH 9
0a30BbIX WHAWKATOPOB (Tabn. 1). OTMEYeHO HU3KHUI
IoKa3areib POKIAEMOCTH, BHICOKHI MOKa3aTeib 3abole-
BacMOCTH. B KpUTHYECKOM COCTOSHHH HAaXOJHTCS IOKa-
3areNib 00CCIIEYCHHOCTh JKMWIBEM HaceleHus. B 1emom,
JUTS COIMANIbHOM MOJICHCTEMbBI XapaKTePHO YTPOXKAKOIIEe
COCTOSIHUE, C KOJIMUECTBEHHBIM Moka3aresem 0,27.

Hamu paccuntan HHIEKC YCTOMYMBOIO pa3BUTHSA
ypbocuctemsr ropoma PoBHO. YcTaHOBIIEHO, UYTO €ro
3HaueHue paBHO 0,42, TO €CTh COCTOSIHHE YJOBIIETBOPH-
TEIbHOE 3a HIDKHEW TrpaHuled auamna3zoHa. Takoe
cocTostHHE OOYCIIOBIICHO B TIEPBYIO OYEpEeAb COIHAIIb-
HBIMHU IOKA3aTeISIMH ¥ 3KOJOTHYECKON COCTABIISIOLICH.
3a pe3ynbpTaTaMH OLEHKU pa3paboTaH IUIaH HPUPOJIO-
OXpaHHBIX MEPOTPHUATHI, KOTOPBIM HaNpaBIeH HA
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VIIyYIIEHUE U SKOJIOTMUYECKON M COLMANIbHOM MOcHCTe-
Mbl. OCHOBHBIMH TI€PBOOYEPETHBIMUA MTPHPOTOOXPAH-
HBIMH MEPOTIPUATHUSAMU SIBISIIOTCS: TUIAHWPOBAHUE OIITH-
MaJBHOW CTPYKTYPHI TPY30HACCaXUPCKUX MOTOKOB IIO
TEPPUTOPUN TOPOAA, BHIOOP MapIIPyTOB, KOTOPBIC
MIPOXOJIMIIH 32 TIpeesiaMi TYCTOHACEICHHBIX KBAapTaJIOB,
nepepacipeesicHie TPAHCIOPTHBIX IMOTOKOB  MEXIy
OTHEIbHBIMUA MarucTpajisiMU, AOCTPOHKAa M MHTEHCUBHAS
9KCIUTyaTalusi 00bE3IHBIX MyTeH, CO3[aHHe CaHUTAPHO-
3alIUTHBIX MTOJIOC BIOJIb aBTOAOPOT M KECTKOE COOIIIOIC-
HUE UX PEeXUMa.

Takum 00pa3oM, HCHONB3YsS CUCTEMHBIA IMOIXOA K
OIICHKA YCTOWYHMBOTO pa3BUTHI ypOOCHCTEM, HaMH
MpeUIoKeHa MeTojoJiorusi  oueHkun YPY, koropas
BKJIIOYAET OLIEHKY 3KOJOTMYECKOW, HKOHOMUYECKOW U
COIMaNBHOW mmojacucTeM ropoxa. OHa TO3BOJIAET, C
ITOMOIIBI0 OTJENbHBIE TPYIIT arpernpoBaHHBIX IOKa3a-
Teneil W 0a30BBIX MHAWKATOPOB, HE TOJBKO OMPEIEITHTDH
HWHIEKC YCTOWYMBOTO pa3BUTHUA, HO M YCTaHOBUTH
MpOOJIECMHBIE MECTa U MPOLECCHl B IOACHUCTEMaX.
Hcnonp3ys 3T 3HAaHUS JIETKO CHUCTEMHO TIOA00paTh
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MIepBOOYEPEAHBIE TTPHUPOTOOXPAHHBIE MEPONIPHSATHSA, pa3-  HPEATIOKCHHBIX 0a30BBIX WHIMKATOPOB MOXHO IIPOBO-
paboTaTh KOMIUICKCHBIN IUTaH NEWCTBUI C NOCTIDKEHHWS  OWTh MOHHTOPHHT YCTOWYHMBOTO Pa3sBUTHSA YPOOCHCTEM.
YCTOWYMBOTO pa3BUTHsI ropoaa. Kpome 3Toro ¢ nomousro
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Methodological approaches for sustainable development of Urban ecosystems assessment
A. N. Pryshchepa, E. A. Brezhitskaya, L. N. Stetsyuk
Abstract. The methodological approaches, evaluation criteria and the algorithm for calculating the index of sustainable development
urbosystems. The methodological approaches, assessment criteria and algorithm for calculating the index of sustainable development
Urban ecosystems grounded. The system of basic indicators for determining the integral indicators of environmental, economic and
social subsystems of the city offered. It founds that the assessment of the environmental subsystems is necessary to carry out the
results of comprehensive studies of atmospheric air, soil, water, and biota.

Keywords: sustainable development, Urban ecosystems, evaluation index of sustainable development.
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Awnotanis. [IpoBeneHo nociipkenHs eQeKTUBHOCTI Ipenapary riyTaTioHy BiIHOBIICHOTrO (TernaBaj) y KOMIUICKCHIH Teparii XBOpux
Ha BHpa3KoBy xBopoOy nurynka Ta JIIK i3 HasBHICTIO HE3HIMHMX METAJOBMICHHX 3yOHHX mpoTe3iB. BcraHoBieHo, 1o
3aCTOCYBaHHs remnaBajly € BiporiaHO eeKTHBHIIIMM y MOPIiBHAHHI 13 BIUTMBOM BiTaminy E 1110710 cTaGiibHOrO rajibMyBaHHS IIPOLIECIB
MEPOKCHIHOr0 OKMCHEHHS JIITi/IiB BHACHINOK BiIHOBJICHHS aKTUBHOCTI YHHHMKIB IIPUPOAHOT CUCTEMH NPOTHOKCHAAHTHOTO 3aXUCTY
Ta AETOKCHKAMIi i3 BIPOTIMHMM 3HIDKCHHSM MapKepiB OKCHIATHBHOTO, HITPO3HTHBHOTO CTPECy, MeTaOoNiYHOi iHTOKCHKamii Ta
YCYHEHHSIM HETaTHBHOTO, IPOOKCUIAHTHOTO BILIMBY HE3HIMHUX METAJIOBMICHUX 3yOHUX IIPOTE3iB.

Kniouosi cnosa: supasrkosa xeopoba, nesnimui memanesi 3y6Hi npome3su, 21ymamion 6i0H061eHUIL.

AKTyaJpHICTh TEMH JOCIHIJKEHHS 3yMOBJIEHa 3HAYHOIO
4aCTOTOIO TOETHAHHS BHPa3koBoi xBopoou (BX) nmuryHka
ta neaHaanstumnanoi kumku (1K) i cromartomorigHoi
MaToJIorii, MO TPHU3BOAWUTH A0 BTpatu 3yOiB [2, 3, 9].
3aroctpennss BX mnurynka, JIIK i1 3amanpHUX 3axBO-
pIOBaHb TApPOJOHTY BiOYBA€ThCS BHACIIIOK 3HIDKESHHS
aKTHBHOCTI 3aXMCHHX MEXaHI3MiB 1 3pOCTaHHSIM TIOTYX-
HocTi (hakTopiB arpecii [2, 3, 5]. Cepen dakTopiB 3axucty
MIAapOJIOHTY Ta CJIM30BOI OOOJIOHKH TacTPOAYOAEHAIBHOT
IUISHKA ~ BaXKJIMBE 3HAUCHHS  BIABOAWTHCS  CTaHy
anTrokcunanTHol cuctemu (AOC) [1, 2, 3, 6]. 3a ymoB
HasIBHOCTI HE3HIMHUX METAJIOBMICHHX 3YOHHX IpPOTE3iB
(HM3II) y xBopux Ha BX murynka ta JAIIK y mpoueci
HAIIMX JOCTiPKEHb Ta 3TiAHO 3 JaHUMH JIiTepaTypH
BCTaHOBJICHI 3HAaYHAa IHTCHCHBHICTH OKCHIATHBHOTO
CTpecy, €HIOTOKCHUKO3y Ta ICTOTHMH JIucOayiaHc
antuokcuaantHoi cucremu (AOC) [2, 8, 10]. Tomy
JNOIUILHAM, Ha Hamy JIyMKy, Oyno © jochiguTa
e(EeKTHBHICTh 3aCTOCYBAaHHS MPOTHOKCHIAHTIB 3 METOIO
nepeBipkd  pobouoi TImOTe3W MmOAO0 iX MHO3UTHBHOTO
BIUIUBY 31 3HW)KCHHS IHTCHCHUBHOCTI OKCHIATHBHOTO,
HITPO3UTHBHOTO CTpecy Ta MeTaboJiyHOI IHTOKCHKALil
IUIAXOM  BIJHOBJICHHS  aKTHBHOCTI  TJIyTaTiOHOBOL
CUCTEMH JIETOKCHKALlIT Ta IIPOTHOKCHIAHTHOT'O 3aXUCTY.

Meta pgociaimkeHHs. BcraHoBUTH — e(EKTHBHICTDH
3aCTOCYBaHHS ITyTaTioHy BigHOBIeHOTo (I'B) B KOMIIIIEK-
CHill Teparii cynpoBOay BHpPa3KOBOI XBOPOOW IIITyHKA Ta
JIIK y a3l 3arocTpeHHs 3a HASBHOCTI HE3HIMHUX
METaJIOBMICHUX TIPOTE3iB 3yOiB MUIAXOM JOCHIHKEHHS
IHTEHCUBHOCTI OKCHJIATUBHOTO Ta HITPO3UTHBHOIO CTpe-
Cy, IHTOKCHKAI] Ta CTaHy YNHHUKIB IPOTHOKCHIAHTHOTO
3aXHCTY Y KPOBI Ta y POTOBIH pifuHi.

Marepian Ta meroam pocaimxkennsi. O0crexxeHo 45
xgopux Ha BX mmynka Tta AIK 13 HM3IL [ns
BU3HA4YCHHS €PEKTUBHOCTI JIKyBaHHS OyJ0 cOpMOBaHO
3 rpynum mnamieHTiB, sKi OynM paHAOMI30BaHI BIKOM,
crarTio, cragiero BX ta azoro ii mepebiry. [lepma rpyna
XBOpUX (KOHTpoibHa 1-14 ocib), ska KpiM TpagwWIiiHHOI
Tepamnii BX Ta caHarii poToBoi mopoxxHUHHU (TIpodeciiitna
YICTKA, IPOTH3alaIbHA TePAaITisl 3aXBOPIOBAHb TAPOJOHTA
cromaro-renem), orpuMmyBana BiTamid E mo 100 mr 1 pa3s
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B JieHb yrpoyosx 30 aHiB. [lpyra rpyna XBopux (OCHOBHA
2-16 oci0) oTpuMyBana TIyTaTiOH BiIHOBJIEHWH (Tema-
BaJ) eHTepaibHo 1mo 250 mr | pa3 Ha aeHp ynponosxk 30
muiB. Tpers rtpyma xBopux (ocHoBHa 3-15 o0ci0)
otpumyBana ['B (remaBair) entepansHo mo 250 mr 1 pa3 'y
JIeHb, a TakoXK MicteBo 1mo 250 mr I'B y Bursimi arikarii
Ha sicHa 1 pa3 Ha neHb (Ha Hiv) ynpoaoBx 30 IHIB.

BMmict y kpoBi MonekymsipHux mnpoayktie IIOJI —
i3ompoBaHux monBiiiHnx 3B’s3kiB (II13) y cmomykax,
nienoBux koH’roratiB ([K) BuBuamu 3a 1. A. Bomuerop-
CBKHM 1 CITiBaBT., MajloHOBoro anpjeriny (MA) y Ep ta
poroBiii pinuni — 3a 0. A. Bmagumuposum, A. 1. Apua-
KOBUM. I[HTEHCHMBHICTH EHJOTOKCHKO3y BHBYAJIHM 3a
BMICTOM Yy KpOBi CEpeIHbOMOJCKYISIPHUX TICTITH/IB
(CMII) 3a wmeromom H. I TI'aOpiensH. IHTEHCUBHICTH
HITPO3UTHBHOTO CTpPECy BHBYAIM 3a BMICTOM y KpPOBI
CyMapHUX HITPUTIB/HITpaTiB 3a MeTonoM I 'piHa. BmicT y
KpOBI BiIHOBJICHOTO TIIyTaTiOHYy BH3HAYaIH TUTPAIliHHAM
Metozom 3a O. B. Tpaginoto y moaudikamii I. @. Memu-
meHa, 1. B. [letpoBoi. AKTHBHICTH (EepMEHTIB CHUCTEMHU
103  BuBuanmum  ruyrarionpenykrasn  (K® 1.6.4.2),
riuyrarioH-S-tpancgepasu (K® 2.5.1.18) — za I. d. Me-
IIMIICHUM, Miflb, ITMHK-cyniepokcuauaucmyTasu (COJ) —
3a R. Fried, xaranasu — 3a M. A. Kopoitok Ta criBaBr.

AKTHBHICTh (epMeHTIB po3paxoByBasii Ha It Hb.
Cratuctnuna o0OpoOka marepiany MpoBOIWIACH 13
BUKOPHCTaHHIM Cy4JacHUX METO/IiB BapiamiiHoi

CTaTHCTHKHU.

Pe3yabTaTn gociiikeHHsi Ta ix o0roBopenns. [lpu
MIEPBUHHOMY OOCTE)XEHHI J0 JIiIKyBaHHA y XBopux Ha BX
mmynka Tta JIK i3 HMII BcraHOBieHO 3Ha4YHY
IHTEHCHBHICTb OKCHIATHBHOTO cTpecy (Tabi. 1), sika Oyna
BIPOTIZIHO BUILOIO y MOPIBHSHHI 3 MOKa3HUKaMH y XBOPHX
Ha BX 3 idtaktHuM 3yOHuM psgom (p<0,05) Ta
NIPOTE30BaHUMU  METAJIOKEPaMiYHUMHM  HE3HIMHUMH
npote3amu (p<0,05). IIpu 3acTocyBaHHI 3alIPOIOHOBAHOL
Tepamii y XBopux Ha BX HamMH BCTaHOBJICHO CYyTTEBE
3HmKeHHs1 iHTeHcuBHOCTI [IOJI y cnm3oBift 000mOHII
MOPO’)KHWHHM POTa TMPHU JOCTI/DKEHHI BMICTY JaHHX
MTOKa3HUKIB y POTOBiH pinuHi (Tadm. 1).
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Taéanus 1. [Toxka3HUKY IHTEHCUBHOCTI IIEPOKCHIHOTO OKUCHEHHSI JIITJIIB Ta CTAaHy CHCTEMH IPOTHOKCHUIAHTHOT'O 3aXUCTY Y POTOBIH

piavHI XBOpUX Ha BUpa3koBy xBopoOy ruryHka Ta JAI1K i3 He3HIMHIMH METaJIeBUMHU POTe3aMHl y IHaMini jikyBauHs (M+m)
I'pynu o6cTekeHMX XBOPUX
Tepmin IToxka3nuku, ox.
CIIOCTEPEHK. BUMIpIOBiaHHA
I'pyna 1 I'pyna 2 I'pyna 3
(n=14) (n=16) (n=15)
MA, MKMOJIB/JT 1,50+0,23
1130 JIK, MKMOJIB/J1 12,21+1,15
Karasa3za, MMOJIb/XBXJI 2,7240,19
MA, MKMOJIB/T 4,234+0,21 * 4,25+0,17 * 4,2340,19 *
fi(l)( SaHHS JK, MKMOJTB/IT 39,42+1,63 * 39,79+£1,57 * 40,08+1,66 *
Y Karasnaza, MMOJIb/XBXJI 1,46+0,07 * 1,44+0,09 * 1,43+0,08 *
MA, MKMOJIB/JT 4,154+0,24 * 3,08+0,13 */**/ # 2,3240,12 */**/#/ ##
Micns . N 14,22+1,14
E— JK, MKMOJTB/IT 32,50+2,14 */ 25,1842,19 */**/ # xk) 1/
Karasnaza, MMOJIb/XBXJI 1,89+0,04 */** 2,37+0,03 **/ # 2,62+0,02 **/ # /##
Yepes 1 MA, MKMOJIB/IT 3,97+0,35 * 2,85+0,15 */**/4 f/,fz/i?;)/,;é
MicsAUb
micis JK, MKMOJTB/IT 31,86+2,42 */** 18,53+1,17 */**/# 12,85+1,08
JIIKyBaHHS Y H
y Karanaza, MMOJIB/XBXII 1,96+0,15 */** 2,49+0,05 **/ # 2,68+0,04 **/ #/##

[MpuMiTkH. * - pi3HULS BipOTigHA Y MOPIBHAHHI 3 HOKa3HUKOM Y MPAaKTHYHO 310poBuX ocibd (P<0,05); ** - pisHuus BiporigHa
y TOpPIiBHSHHI 3 MOKa3HUKOM 10 JiikyBauHs (P<0,05); # - pi3Huiyt BiporiaHa y MOPIBHSHHI 3 MOKa3HUKOM MICIIsl JIIKYBaHHS Y
xBopux 1 rpynu (P<0,05); ## - pi3Hust BiporinHa y mopiBHSHHI 3 TOKa3HUKOM ITiCIIsl JIiKyBaHHs y XBopux 2 rpymu (P<0,05).

Hacninkom peanizanii mpornokcupantHoi aii I'B e
OiJbLI 3HAYHE BIPOTiJHE 3MECHIICHHS IOKa3HHMKIB BMICTY
nponaykTiB T1OJI y poToBili piauHi, 0COOIUBO Y XBOPHUX
3 rpynu yxke Ha 30-if nmens mikyBanas (p<0,05). Taxk,
BMicT MA y xBopux 1 rpynu Oynam He BiporiaHi. Y 2-i
rpymi BMmicT MA 3Hm3uBcs Ha 27,5 % y HOpIBHAHHI i3
BuxigHUMH  BenmmuuHamu  (p<0,05), a  aHamoTriuHi
MOKa3HUKK y 3-H Tpymni MiISArIv 3HWKEHHIO e OUIbII
cyrTeBo: Ha 45,2 % (p<0,05), i3 HasIBHICTIO MDXKTPYIOBOT
pi3HUII TpH NOPiBHAHHI MiX yciMma rpymamu (p<0,05). Ha
30 nmeHp michs JIKYBaHHS pe3yibTaTH BMicTy MA 'y
pOTOBiH pianHI y XBopux 2 Ta 3 rpyn Oyiu BiporizHo
HIKYIMH (BiamoBigao Ha 32,9% Ta 46,2% (p<0,05)), sk
y TOpIiBHSHHI 3 TOKAa3HUKOM [0 JIKyBaHHS, Tak 1 y
MOPIBHSAHHI 3 MOKa3HUKOM Y XBOPHX KOHTPOJIEHOI TPpyNH
(1) (p<0,05). Ananiz moka3HukiB BMicTy MA y poTOBiit
piouHI miCHs JTIKyBaHHS, a TaKOK B yCi 4acoBi mepioau
CIIOCTEPEKECHHS YiTKO BKa3ylOTh Ha HASBHICTh BIpOTITHUX
3MIH Yy MDKIPYIOBOMY  acleKTi IIOJO0  BIUIMBY
C€HTEPAJLHOTO Ta MOETHAHHS €HTEPATBLHOTO i3 MICIEBUM
BIuBoM I'B Ha ciu3oBy 00OJOHKY HOPOKHMHH poTa
(p<0,05) (Tabm.2). 3HMWKEHHS BMICTY MPOMIKXHUX
mpoxaykrie IIOJI (JAK) y poToBiii pimmHi B IWHaAMImi
JiKyBaHHA Oyno 1mie OUTBII CYTTEBUM y TOPIBHSIHHI 3
BmictoM kiHneBux (MA). Tak, y xBopux | rpymn
BcTaHoBJIeHO 3HIKeHHs BMicTy JIK y 1,2 pasu (p<0,05),
2 rpymu — y 1,6 pasu (p<0,05), 3 rpymu — y 1,8 pasn
(p<0,05) i3 HasgABHICTIO BipOTiMHOT MIKTPYITOBOI Pi3HHII
He JIMIIe y TOPiBHAHHI 3 mokazHukamu | rpymu (p<0,05),
are 1 Ipu MOPIBHSHHI IOKa3HHMKIB MK 2 Ta 3 rpynamu
(p<0,05). IIpu JIOCITi KEeHHI1 IHTEHCUBHOCTI
HITPO3UTHBHOTO CTpecy HaMH Oylo BCTaHOBIJIECHO
BIpOTiJIHE 3HIKEHHS BMICTY HITPHUTIB/HITpATiB y pOTOBil
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pimuni nume nin BrumBoM ['B y xBopux 2 Ta 3 rpyn
NopiBHAHHS: BignosinHo y 1,3 ta 1,4 paszu (p<0,05) y Toit
qac, sk y 1 rpymi 3HmwKkeHHs 0yno HeBiporigae (p>0,05).

TakuM 9rHOM, €(EKTUBHICTH 3aIIPOIIOHOBAHOI Tepartii
3 BKJIIoueHHsIM ['B Oyiia BHIIIOIO He JInIe Y TOpiBHSHHI 13
3aCTOCYBaHHSIM NPUPOTHUX aHTHOKCHIAHTIB (BiT. E) 3a
IHTEHCUBHICTIO BIUTMBY Ha mokasHuku I[1OJI, ame i mpu
KoMmOiHOBaHOMY 3actocyBaHHi I'B  eHTepanmpHO Ta
MICIICBO IIUISAXOM arlIiKalii Ha CIH30BY OOOJIOHKY
MMOPOXXKHUHK POTa y TIOPIBHSAHHI 3 JHIIE EHTEePaTbHUM
BapiaHTOM BXUBaHHiA. Ha MWiATBEPIKCHHS  IOTO
CBIJJYUTh ICTOTHE 3POCTAHHS aKTHUBHOCTI yMHHUKIB [103,
30KpeMa, TPUTHIYeHOI 10 JIIKyBaHHS KaTaja3u y POTOBii
pinuHi XBopux Ha BX, mig BIUIMBOM KOMOIHOBaHOTO
mikyBanas ['B  (tabm. 1). VY paumHamini JikyBaHHS,
aKTHBHICTH KaTalla3u y XBopux 1 rpynwm 3pocna y 1,3 pasu
(p<0,05), 2 rpynu — y 1,6 pazu (p<0,05), 3 rpynu —y 1,8
pasu  (p<0,05), TOOTO MaKCHMaJIbHO Cepex TPyl
TTOPiBHSHHSI.

[HTEeHCUBHICTh BIIMBY KOMILJIEKCHOI Teparlii Ha cTaH
cucremu [103 BusIBHB HacTyIHI pe3ynbTatu (Tabdm. 2). YV
xBopux Ha BX 2 Ta 3 rpym micas 30-meHHOTO Kypcy
JIKyBaHHS cIIOCTepirasiocss OUIbII 3HA4YHE BIpPOTiJHE
3poctanHs BMicty I'B B epurpoumrtax (B 1,7 pasm
(p<0,05)) i3 (akTHYHOIO HOPMAJi3aIi€l0 TOKa3HUKA Y
NopiBHAHHI i3 1 rpymoto, e moka3Huk 3pic y 1,2 pasm
(p<0,05), ane HOpMATHMBHHX 3HaYeHb He mocsr. Kparmri
pe3ynbTatd OynmW JOCATHYTI 1 TIPH aHali3i TMOKa3HHUKIB
Yyepe3 MicAIb Mmicis JTiKyBaHHS: BMICT ['B y epurpornmrax
HOpMaii3yBaBcss y 2 Ta 3 Tpymax CIOCTEPEXEHHs
(p>0,05). Bomnouac, yepe3 3 Ta 6 MiCSAIIB IMiCHA
3aKiHYeHHS KypCy JiKyBaHHS B MeXaX HOPMH NMOKa3HHK
3anMIIaBcs Takoxk y xBopux 2 Ta 3 rpyn (p>0,05).
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Tabmauus 2. [Toka3HUKK cUCTEMU IPOTHOKCHIAHTHOTO 3aXHCTy y KPOBI XBOPHX Ha BHPa3KoBy XBopoOy nuryHka Ta JJITK
i3 HE3HIMHUMH METAJICBUMH IIPOTE3aMH y TUHaMmiLi JikyBauHs (M£m)

Tepmin I'pynn oGcresxeHnx XBOpHux
crocrep oxa3Huku
[ I'pyna 1 I'pyna 2 I'pyna 3
(n=14) (n=16) (n=15)

I'B 0,93+0,01

I'T 116,95+1,61
30 Irp 2,04+0,03

COoJ 3,53+0,05

Karanaza 15,52+0,94

I'B 0,53+0,01 * 0,52+0,01 * 0,53+0,01 *
Jo I'T 161,25+3,42 * 160,47+4,28 * 160,33+3,83 *
nmikyan | TP 2,53+0,03 * 2,5540,01 * 2,56+0,02 *
HS coJ 2,04+0,01 * 2,04+0,02 * 2,05+0,01 *

KaTtanasza 12,8540,24 * 12,91+0,35 * 12,88+0,28 *

I'B 0,64+0,01 */** 0,89+0,01 **/ # 0,90+0,01 **/ #
Micns I'T 143,5745,33 */** 121,15+3,47 **/ # 119,5843,19 **/ #
nikyan | I'P 2,35+0,02 */** 2,07+0,01 **/ # 2,05+0,01 **/ #
HS coJ 2,49+0,03 */** 2,95+0,02 */**/ # 3,1840,02 */**/ # / ##

KaTtanasza 14,2440,25 */** 15,93+0,27 **/# 15,5340,15 **/ #
UYepes 1 I'B 0,68+0,02 */** 0,92+0,01 **/ # 0,93+0,003 **/ #
MicAIb I'T 142,7245,25 */** 119,43£3,09 **/ # 117,24+2,64 **/ #
mics Ip 2,30+0,04 */** 2,06+0,01 **/ # 2,05+0,01 **/ #
mikyaH | COJI 2,52+0,04 */** 3,36+0,01 */**/ # 3,50+0,02 **/ # / ##
Hs KaTtanasza 14,45+0,18 */** 15,9240,13 **/ # 15,9440,11 **/ #

IMpumitkw. 1. * - pi3HAIM BiporigHAa Y HOPIBHIHHI 3 IIOKa3HUKOM Y IIPAKTHYHO 310poBHX ocib (P<0,05);** - pisHums BiporigHa
y TOpIBHSHHI 3 MOKa3HUKOM 10 JikyBaHHsS (P<0,05); # - pi3HUIS BiporifHa y HOpPIBHSIHHI 3 ITOKa3HUKOM IICIIS JIIKYBaHHS Y
xBopux 1 rpymu (P<0,05); ## - pi3sHAII BiporifHa y MOPIBHAHHI 3 TOKa3HUKOM IIiCIIs JIIKYBaHHS y XBopux 2 rpymu (P<0,05).

2. Onmununi BuMiproBaHHS: BMicTy y kpoBi I'B, mmone/n; I'T, amons ['B/1xex1rHb.; T'P, mxmone HAJIOH,/1x8.x1THb; I'TI,
umoJb I'B/1xex1rHb.; CO/I, oa.akr./1xB.x ITHbD.; karanasu, mmons/1xB8.x 1THb.

3riZiHO 3 OTPUMaHUMH JAHUMH, KOMIUIEKCHA Tepartist i3
BKIIOUeHHsAM ['B Hopmami3zye OKCHAaHTHO-IIPOTHOKCH-
MaHTHUM OajlaHC, BIJHOBIIOE 3JATHICTH II€YIHKA Ta
EPUTPOLIUTIB MPOTUCTOSATH BUILHOPAIUKAIbHUM BILUTUBAM
32 yYMOB TOKCHYHOTO BIUIMBY KCEHOOIOTHKIB, IO
BUBIJIBHSIOTBECSA 13 HE3HIMHHUX METAJIOBMICHHX 3YOHHX
MpoTe3iB, iX 3JaTHOCTI IHAYKYBaTH Ta KaTalli3yBaTH
SIBUIA OKCUJIATHBHOTO cTpecy. [IpoTHOKCHAAaHTHA Jist
3a3HaueHol Tepamii ICTOTHO TIEpEeBHILye TaKy B
NPUPOJHOTO  NMPOTHOKCHAAHTHOTO  Nperapary, LIo
MicTuTh BiTamiH E, i3 JOBEIEHOI NPOTHOKCHUIAHTHOIO
niero [7]. Ule omHMM miaTBEpIKEHHSIM CIIPOMOXKHOCTI
CHpAaBJIATH NPOTUOKCHIAHTHUM e(PEeKT mpenapary, Mo
Mmictute I'B, € pesynpraT JAMHAMIYHUX ITOKAa3HHUKIB
aKTHBHOCTI TiyTaTioH-3ayiexHUX depmenti: [T ta [P y
KpoBi (tabm. 2). Tak, y auHamimi JiKyBaHHS XBOPHX
1 rpymu Ha 30-if AeHb MEPBUHHO ITiIBHUIEHA aKTUBHICTH
I'T 3am3umace Ha 10,8% (p<0,05), a y xBopux 2 ta 3 rpyn
— BignoBigao Ha 24,3% Ta 253% (p<0,05) i3
HOpMaJti3alielo nokasHuka. KoMIeHcaTopHO migBHIICHA
JI0 JiKyBaHHS akTuBHiCTH [P y kpoBi xBopux Ha BX
TaKOX 3HU3WIACH ITiJl BILTABOM JIIKYBaHHS B yCiX Tpymax
cnocrepesxenus: y 1 rpymi — Ha 7,1% (p<0,05), y 2 rpymi
- "Ha 17,2% (p<0,05), y xBopux 3 rpymm Ha 19,9%
(p<0,05) i3 HasBHICTIO BIpOTiAHOI PI3HULI MK yciMa
rpynamu  (p<0,05). Cnmin 3a3HauuTH, IO JOCATHYTI
MOKa3HUKK y 2 Ta 3 TIpymax 3a3HanM CTaOLIBHOL
HOpMaJTi3aIlii YIpoa0BX YChOTO MEPIOAY CIIOCTEPEIKCHHS
(Tabn. 2). 3mmwkeHa nmo mikyBaHHs akTuBHiCTE COJl y
KpoBi XBopux Ha BX micms JjikyBaHHS BipOTiZHO
MiABUIMIIACH MIiJ] BIIMBOM JIIKYBaHHA B YCiX Tpymax
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crocrepexxeHus: y 1 rpym — y 1,2 pasm (p<0,05), y
2 tpyni — y 1,4 pasu (p<0,05), y xBopux 3 rpynu B 1,6
pasu (p<0,05) i3 HasBHICTIO BipOTiHOI pi3HULI MiX yciMa
rpynamu (p<0,05), onHak y xBopux | rpynu HOpMAaTHB-
HUX 3HaYeHb He Jocsaria. BojHouac, BiporigHa
crabimizamiss mokasHuka akTuBHocTi COJl Ha piBHI
HOPMAaTHBHUX 3HAYCHb YNPOIOBX YCBOTO MEpiomy
CIIOCTEPE)KCHHS OyJla BCTAHOBJICHA JIWINE Y XBOPHX 3
rpynu (Tadu. 2), o BKa3ye Ha IMepeBaru eHTepaabHOro Ta
MiCIleBOTO pu3HavYeHHs npenapaty I'B y manoi kareropii
marieHTiB. BiporigHo 3HWkKEHa IO JiKyBaHHS aKTHBHICThH
KaTanasy y KpoBi xBopux Ha BX mig BIUIMBOM JIIKyBaHHS
BIpOT'iJTHO 3pOcCiia B YCiX Ipynax crocrepexeHHs: y 1 rpyri
—Ha 11,3% (p<0,05), y 2 rpymni — Ha 23,5% (p<0,05), y
xgopux 3 Tpymn B 1,6 pasm (p<0,05) i3 HasBHICTIO
BiporiHoi pizHHUII MK yciMa rpynamu (p<0,05), onHak y
XBOpHX | TIpynM HOPMAaTHBHHMX 3Ha4yeHb HE JOCATIIA.
Hopmanizarist akTuBHOCTI Karanasu y rpynax 2 Ta 3 Oyna
CTaOUIPHOIO YIIPOZOBXK 6 MiC. CIIOCTEPEKECHHSL.

IIpu mociKeHHI iIHTEHCUBHOCTI CHCTEMHOTO HITPO3H-
THBHOTO CTpeCy HamMu OyJIO BCTaHOBJICHO IIe OULTBII
IHTEHCUBHE, HIXK Yy POTOBIH piIuHi, BIpOTiTHE 3HMKEHHSI
BMICTY HITPHUTIB/HITpaTiB y KpoBi mig BumBoM [B y
XBOpHX 2 Ta 3 rpym HMOpiBHAHHSA: BignoBigHo y 1,6 Ta 1,8
pasu (p<0,05) y Toit wac, sk y 1 Tpymi 3HWKEHHS CKIIaJio
1,2 pasu (p<0,05). 3asnaueHuii HaKT 3HUWKCHHS
MeTabom4yHol IHTOKCHMKamii mig BIumBoM I'B  moxHa
TIOSICHUTH CHCTEMHHMM JeTOKCHKaliiHuM edekrom I'B,
OCKIJIbKM BIH € TOJIOBHUM CY0’€KTOM, LI0 3abe3reuye
Ipyry a3y NpUpOAHOi IETOKCHKAalii KCEHOOIOTHKIB Ta
EHIOTOKCHHIB y medinmi [4, 6]. JificHo, JoCmiKeHHS B



IUHAMIII JTiKyBaHHS BMIicTy y KpoBi CMII mokazano ix
BipoTiJiHe 3HW)XKEHHS M7 BIummBoM B y 2 Ta 3 rpymax
croctepeskeHHs BiamosinHo y 1,3 ta 1,4 pasu (p<0,05) y
TOH 4ac, Ak y | Tpym 3HWKEHHS OyJlO HEBIpOTigHE
(p>0,05). TobTo, 3B’s13yBaHHS Ta BUBEICHHS METAJIIB, IO
BUBUIBHSJIUCST Ta pe3opOyBamucs 13 BCTAHOBJICHHX
METaJIOBMICHHUX MPOTE3iB, 3A1HCHIOETHCS OLIBII e)eKTHB-
HO TiJ BIUIMBOM npu3HadeHHS ['B i3 iHTCHCUBHUM 3HU-
KCHHSM TXHIX CHCTCMHUX TOKCHYHUX ¢(PEKTiB, IHTCHCHB-
HOCTI OKCHUJATUBHOTO Ta HITPO3UTHBHOTO CTPECY.

BucHoBku.

1. 3acTocyBaHHS MpenapaTy riIyTaTioHy BiTHOBICHOTO
(remaBain) y KOMIUIEKCHIH Teparlii XBOPHX Ha BHPAa3KOBY
xBopoOy mmryrka Ta JIIK i3 HasgBHICTIO HE3HIMHHX
METaJIOBMICHUX TIPOTE3iB € BIPOTiAHO e(DEeKTHBHINIMM Y
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MTOPiBHSHHI i3 3aCTOCYBaHHIM MIPUPOTHUX
MPOTHOKCUAAHTIB  (BiTamiH E) 1momo BigHOBIICHHS
OanmaHCy  OKCHJIAQHTHO-TIPOTHOKCHJAHTHOI ~ CHCTEMH

BHACII/IOK YCYHEHHSl HEraTHBHOTO BIUIMBY HE3HIMHHUX
METaJIOBMICHUX TIPOTE3iB, 3HWKEHHS I1HTCHCHBHOCTI
HITPO3UTHBHOTO CTPECY Ta META0OIIYHOT iIHTOKCHKAIT1.

2. KoMmbiHOBaHe eHTEpalbHE Ta MiCILIEBE 3aCTOCYBAHHS
[NIyTaTIOHY BIMHOBJICHOTO Yy BUIJIAAI AaIUTliKaid Ha
CIM30BY OOOJIOHKY MOPOXXHHHU POTa IIOKA3aJ0 BHILY
e(eKTUBHICTh y TOPIBHSIHHI 3 EHTEPAILHUM BXXHBaHHIM
[IIyTaTIOHY MIOJI0 3HIDKCHHS IHTCHCHBHOCTI OKCHJIATHB-
HOTO Ta HITPO3UTUBHOIO CTPECY SK y CHCTEMHOMY
KpOBOOOITY, TaK i MiCIIEBO IUIIXOM BiJHOBJICHHS aKTHB-
HOCT] YHHHUKIB IIPUPOIAHOI CUCTEMH MPOTHOKCUAAHTHOTO
3aXUCTY Ta JETOKCHKAIIIi.
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Ways of correction of the oxidative-antioxidant hemostasis and detoxification mechanisms in the patients with gastric and

duodenal ulcer with fixed metal dentures
0. Belikov, A. Roshchuk, V. Havaleshko

Abstract. The efficiency of restoring glutathione (hepaval) in the treatment of the patients with gastric and duodenal ulcer with the
presence of fixed metal prostheses has been studied. It was established that the use of hepaval is significantly more effective
compared with the effect of vitamin E on the stable braking of the lipid peroxidation processes because it restores the activity of the
natural system antioxidant protection and detoxification factors with probable decrease of oxidative and nitric oxide-induced stress
markers, metabolic intoxication and elimination of negative, prooxidant influence of fixed metal dentures.

Keywords: gastric ulcer, fixed metal dentures, restoring glutathione.
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IIyTn KoppeKnuH OKCHIAHTHO-AHTHOKCHIAHTHOI'0 TeMO0CTa3a M MeXaHU3MOB /IETOKCHKAIMH Y 0OTBHBIX SI3BEHHOH §0/1e3HBI0
JKeJIyJKa ¥ ABeHaIIATHIIePCTHOH KUIIKH C HeChbeMHBIMH MeTaJJINYeCKUMHU 3yOHBIMH MPOTe3aMu
O. b. beankos, A. U. Pomyk, B. I1. 'aBajemko
AnHoTtamusi. [IpoBeneno uccienoBanne 3()(GEKTUBHOCTH Mpenapara IIyTaTHOHA BOCCTAHOBJICHHOro (remaBajl) B KOMILICKCHOI
Tepanuy OOJBHBIX SI3BEHHOH OOJE3HBIO JKeNTyJKa M JABEHAALATUIEPCTHON KHIIKU C HAJMYMEM HEChEMHBIX METaIOCOAEpP KaIINX
3yOHBIX IIPOTE30B. Y CTAaHOBJIEHO, YTO NPHMEHEHHE T'eNaBaia sBIIeTcs JOCTOBEpHO Ooliee 3(h(heKTUBHEIM IO CPABHEHUIO C BIMSIHHEM
ButamuHa E OTHOCHTENIFHO CTaOMIBHOTO TOPMOXKEHUS IIPOIECCOB MEPEKUCHOTO OKUCIICHUS JTUIHUO0B B PE3YJIbTaTe BOCCTAHOBIICHUS
AKTHBHOCTH (HaKTOPOB HPHPOIHON CHCTEMBI aHTHOKCHIAHTHOHM 3alMTHl M JETOKCHKAIMH C BEPOSTHBIM CHIDKCHHEM MapKepoB
OKCH/IaTUBHOTO, HUTPO3UTHUBHOIO CTpecca, META0OIMYeCKOH WHTOKCHKAIMM M YCTPAHEHHEM HETaTHBHOTO, IMPOOKCHAAHTHOTO
BJIMSTHUSI HECBEMHBIX METAJITIOCOIEPKAIIUX 3yOHBIX MPOTE30B.

Kniouesvle cnosa: szgennasn bonesns, Hecbemuble Memaniuieckue 3yonvle npomessl, eIymamuoH 60CCIMAaHOGNEHbL.
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N3yuyenue ocobeHHOCTEH Te4eHUs XPOHUYECKO 00J1e3HU MOYeK
Yy NAIHEHTOB C COMYTCTBYIIIUM OKMPEHHEM

M. C. Bepe3zoa*, JI. O. 3y6, H. O. A6pamoBa, C. O. AKeHTh€EB

BykoBUHCKHI TOCY1apCTBEHHBIA MEJULIUHCKUI YHUBEPCUTET, T. YepHOBILBIL, YKpauHa
*Corresponding author. E-mail: myroslava@bukovynaonline.com
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AnHoTamusi. OXHpeHHE pacCMaTpUBAcTCs Kak (DAKTOp PUCKA DPA3BUTHS M MPOrPECCHPOBAHMS XPOHUYECKOH OOJIE3HH IOYeK.
O6cnenoBaHo 48 OOJBHBIX C XPOHHYECKOW OOJNE3HBIO IMOYEK 2 CTENeHW ¢ U 0e3 COMyTCTBYIOLIEro okupeHus. Ilarmentam
MIPOBOIIIN OTIPEJICIICHHE TIPOTCHHYPHUH, TTOKa3aTeIeH JTHITUIHOTO CIIEKTPa KPOBH, ONPENEIISUIA CKOPOCTh KITYOOUKOBOW (DHIIBTpAIINN
Y MHJICKC MacChl Tela. AHAIN3 KIMHUKO-JIA00PaTOPHBIX MMOKa3areneil 00CIeIOBaHHBIX MAIMEHTOB IMOKAa3all IOCTOBEPHYIO PAa3HUILY
MEXIY MOKa3aTeNsIMH JIMITUIHOTO CHEKTpa KPOBH U MPOTCHHYPHH B IPYIIaX MANMCHTOB C HAIWYHEM OXHpeHus u 0e3. Hammume
OXKUPEHHS MOXKET YXYIIIUTh TEUCHHE XPOHHYECKOTO 3a00JIeBaHHS TIOYCK.

Knrwouegvle cnosa: xponuueckas 601e31b nouex, oxcupenue, OUCITUnUOemusl, Unuobl.

BBenenne. B mociemHee BpeMs OONbIIOC  BHHUMAaHHC
yIOCISIeTCST BONPOCY W3YYCHHS BIHMSHHUSA OXUPCHUS U
M30BITOYHOTO BECa HA TEYCHHE XPOHUUYECCKOW OOJIC3HU
nouex. Ha cerojHs OXKMpEHUE paccMaTpPUBACTCS KaK OJHA
n3 Hambojee BaXHBIX TpoOJieM 3apaBooxpaHeHus. I[lo
JaHHbIM BceMupHO# opraHM3anuy 30paBOOXPAHEHUS 10
cocrosHnio Ha 2014 rTOm OKOJNO 2 MIPHA. B3POCTBIX
MMalBEHTOB HMEIOT M30BITOYHBIA Bec, W3 HuX 670 MIiH.
OOJIbHBI OXHMpeHWeM. HeratmBHOE BIHSHHE W30BITOUHON
Macchl Tella Ha (PYHKITHIO TIOYeK eIlle HeOCTaTOYHO M3YUeH.

O030p nyOaukaumii mo Tteme. COriIacHO TUIOTE3BI
HE(POTOKCUYECKOTO JCHCTBUS JIUIHUJIOB, THIICPIUIIHIC-
MHUS WU TUCITUITHICMUS, KOTOPasi MOKET COMPOBOXKIATh
HE TOJBKO OXHPCHHE, MPUBOAUT K IOBPEIKACHUIO IHJIO-
TeNMHs KaNWULIPOB TOYEK W OTJIOKCHHS JUIHIOB B
me3anruu [1, 3,4, 10, 11, 14]. Me3anruanbHble KJICTKH
CrocOOHBI CBA3BIBATh M OKHACIISTD JIUIIOIPOTEHABI HIU3KOH
IJIOTHOCTH, @ 3TO OyIeT CTUMYJIUPOBAThH Mposindeparuio
Me3aHTHs ¥ pPa3sBUTHE CKJIEPO3HPOBAaHUS (TIIOMEPYIIO-
ckiepo3). JlumompoTenasl, KOTOpHIe (QMIBTPYIOTCS B
MTOYEYHBIX KIyOOYKaX, OCENA0T B ITOYSYHBIX KaHAIbLAX
1 CIIOCOOHBI WHAYIMPOBATH TYOYIOMHTEPCTHINAILHEIC
MPOIECChl, CKJIEPO3 HMHTEPCTUIMS W JallbHEHIee
IIpOrpeccUpoBaHie MOYEUHON HelocTaTouHoCTH [9, 13].

MexaHu3M pa3BUTHs aTEPOCKIIEPO3a COCYIOB U Hed-
POCKIICPOTHYHEIC TPOIIECCHI (TIIOMEPYIOCKIEPO3) CXOKH:
OKHUCIICHHBIC JUIONPOTEHIbl HU3KOH IUIOTHOCTH MPOHU-
KaloT Yepe3 IMOBPEXKJICHHBIM SHJIOTENHI KalLIIpOB
MTOYEYHBIX KITyOOYKOB, 3aXBAaTHIBAIOTCS ME3aHTHAIHHBIMH
KJIeTKaMH ¢ 0Opa3oBaHMEM NEHHUCTHIX KIETOK, BOKPYT
KOTOPBIX HAYMHAIOT (OPMHUPOBATECS  KOJIIAr€HOBHIE
BosiokHa [3, 5,15].

Koceenno, oxupenune OyAeT BIMATH Ha pPa3BUTHE
caXxapHOTO Jua0eTa W apTCPUANBHOW TUICPTCH3UH, a
TaKXKe Ha HapYIICHHUE MOYCYHOW reMojuHaMuku. Kpome
9TOr0 HEraTUBHOEC BIIMSHUE HA MOYCYHYIO TKAHb UMCHOT
OMOIIOTHYECKH AaKTHBHBIC  BCIICCTBA, TOPMOHBEI U
LIUTOKUHBI, CCKPETUPYEMBIC aJUMOIUTAMHU HKUPOBOM
TKaH# [2, 6, 12].

M3MeHeHne MOYeYyHOW TeMOAWHAMUKH Yy OOJBHBIX C
OKHPEHHUEM  TPOSIBIIIETCS  NOBBIMICHHEM  CKOPOCTH
KITyOOYKOBOW (MIIBTpAIlMM W IOYEYHOTO IUIa3MOTOKA,
YTO TOXOXXH C MpOIecCaMH, KOTOPHIE Pa3BHBAIOTCS Ha
PaHHUX CTaIisIX MOpPaXEHUS IMOYeK TMPH CaxapHOM
nuabere 2 THNA W apTEPHATBLHOM THUINEPTCH3WH H
MPEJCTABISAIOT COOOH aKTHUBAIMIO TeMOIMHAMUYECKUX
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MEXaHU3MOB MporpeccupoBanus Hedpomatuu. MMeHHO
9TO W OO0YCIIaBJIMBAET aKTYyallbHOCTh W3yuYeHHs OCOOCH-
HOCTCH TEUYCHHS W MPOTPECCHPOBAHUS XPOHHUUCCKOM
0ose3nu noyek [ 5, 7, 8].

Heab. M3ydnth 0COOCHHOCTH TEUEHHUS XPOHUUIECKOM
00JIe3HN TIOYEK y TAIMEHTOB C M 0€3 COMyTCTBYIONIETO
OXKHPEHUSI.

Marepuaia u Meroabl. [lox HabmOACHHEM HAXOH-
J0ch 48 OOJNIBHBIX XpOHUUYECKOH 0one3Hbio mouek (XbBIT)
2 craauy, HAXOIWBIIMXCS Ha CTallMOHAPHOM JIEYCHUH B
Hedponoruueckom  otaeneHun  OKY  «YUepHoBwuIKas
oOnacTHas KIMHHYecKas OonbHUIAY. CpenHuii BO3pact
HCcClIeyeMbIX ManuMeHToB coctaBuin  43,5+1,5 roxma
(ot 34 no 62 ropna). [Tpuunnoii XBII ObuH: XpOHHUYECKHI
nmuenoneppur — 19 mammentoB (39,5%), XpoHMUYECKUIA
riomepyinoHedput — 12 mammenToB (25%), nuabetmde-
ckas Heppomatus — 17 manmentoB (35,5%). IIponomxku-
tenbHOCTh XBIT cocraBmsma ot 1 mo 17 et (B cpenHeM
8,9+1,5 rona).

Bcex manueHTOB ObLTH pa3zieficHO Ha TpH Ipymmbl. B
1 rpymmy Bouutn 6oseHble ¢ XBIT 2 cr. Ge3 comyTcTBy-
tomiero oxxupenus (16 yenosex), B 2 rpymmy — O0JIbHBIE €
XBIT 2 cr. u oxupenunem I ct. (17 wenosek), 3 rpymmry
coctapmin 15 mamuentoB ¢ XBII 2 ¢T. U COMyTCTBYIONUM
oxupenuem Il cr. HWameke wmaccel T1ema (MMT)
ompenensiercss o Gopmyne: MUMT Macca Teja B
kr/(poct B M) 2 UneanbHbiM cumraercs UMT, paBHBIH
19-24 xr/m? y xeHumH U 19-25 xr/mM? y myxxuns (Adolphe
Quetelet, 1869 p.).

CornacHo knaccuukanuu oxupenns (BO3, 2000) Bce
HCCIIeIyeMbIe MAIMeHTHl OBUIM Pa3JeNiCHBl Ha TPYIIIBI:
MareHTs! 0e3 oxupenus — 16 genosek (33,3%), nannen-
TBI ¢ oxupeHneMm | cremenm — 17 gemosek (35,4%) u
nmainueHTsl ¢ oxupeHueMm Il cremenm — 15 denosex
(31,25%). I'pymnimy KOHTpOJISE COCTAaBHIN 19 mpakTHYecKu
3M0pOBBIX JKI. [lanWeHTsl BO BCeX Tpymmnax ObLIH
pacrpeneieHbl OTHOCHTEIBHO BO3pacTa u noia. OyHKIus
MMOYCK OIICHUBAIACH IyTEM ONPEACICHUS CKOPOCTH
kimy6oukoBoit ¢pmnpTpanuu (CK®) mo dhopmyne MDRD.
CKopoCTh KIIYOOYKOBOW (uIbTpammu y BceX 00cCieno-
BaHHBIX OONBHBIX cocTaBisaa 90 mu/mun — 60 Mil/MuH,
YTO, COTJIACHO KJIacCU(UKAIINH, IPHHIATON Ha 2-M Che3Je
HepposoroB  Ykpawnsl (20051.), CootBercTByer 2
cramuun XBII. Bcem uccnemyeMbiM OONBHBIM XPOHU-
Yeckol  OOJIE3HBIO  TIOYEK  ONPEACISIIOT  YPOBCHB
MHUKpOIbOyMUHYpHH, oO0mmii  xonectepun (OXC),



tpurmunepunasl  (TI7), XonmecTepuH  JTUIOMPOTEUIOB
Bbicokoi TuioTHOCTH (XC JIIBII) w xomectepuH
JIUTIONIPOTENIOB  HU3KOH TtutotHoct (XC  JITTHIT).
Kputepusimu BrumroueHust B uccienopanune Obutn: CKD
90 mi/MuHE-60 Mi/MuH. Ctatuctudeckas oOpaboTka Imo-
JYYCHHBIX JAaHHBIX OCYIIECTBILUIACH C HCIOIB30BAHUEM
craructryeckux nporpamm "Excel 5.0" ¢ onpeneneHuem
CpeIHel BEeITUYUHBI, CTAHIAPTHBIX OTKJIIOHEHUH, TOBEpU-
TENBHOTO WHTepBana. J[Is JOCTOBEPHOCTH pa3IHUUil
MEXTY rpymnmaMu MPUMEHSITA K03 unueHT
Creronenra (t). Pasnuuust Mexay TpynmaMu TpU3HaBa-
JUCh BHUPOATHBIMU INpH YypoBHe 3Hauumoctu p<0,05.
[IpoBeneHHOE HCCIIeIOBAHIE BBHITIOJTHEHO B COOTBETCTBHH
C DJTHYECKUMH HOpMaMH XeJbCHHCKOW JeKaparuu
npocmoTpa 2008 rona.

Pe3yabTaThl M UX 00CyxKIeHHe. AHAIN3 ITOKa3aTenei
¢yHKIIMU TOYeK Ha obciemoBanue manueHToB ¢ XBIT 2
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cTemleHH © 0e3 CONMYTCTBYIOHIETO OKHUPEHUS IO
CPaBHEHHIO C MOKA3aTEISIMH MPAKTHYECKH 3OPOBBIX JIUIT
MoKa3ajl  HaJWYWe MPOTEHMHYPUH W yXyZIIIEHHE
MoKasarejge CKOpOCTH  KIyOOYKOBOW  (DHIBTpanuu
(p<0,05) (tabm.1). OmHako B Trpynmax IMalUAEHTOB C
HAJIMYMEM OKHPEHUS JaHHBIE TI0KA3aTeNN M0 CPAaBHEHHIO
C TMOKa3zaTeIsIMH MalueHTOB 0e3  COIMYTCTBYIOLIErO
oxupeHust OblIM gocroBepHo Huke (p<0,05) u 3aBucenn
OT CTeNeHH OXHpEeHWs. Y TanueHToB | rpynmsl
noKazaTenu (QYHKIHMU IOYeK ObUIM CIIEAYIOIINE: YPOBEHb
MUKpoannbOymunypun — 564+12,5 mr/n, CK® — 81+6,7
mi/mMu/1,73 M’ y HanMeHToB 2 IpYIIBI MOKA3aTeld
COCTaBIISIITU: YPOBEHb MHUKPOaTbOyMuHypuu — 853+14,7
mr/n, CK® - 74+5,2 mn/mun/l,73 MZ; B 3 rpymme
MaIMeHTOB: YPOBEHb MHUKPOATLOYMHUHYypun — 968+19,4
mr/in, CK® — 65+4,7 ma/mun/1,73 M.

Tabauuna 1. XapakrepucTrka nokasarend QyHKIHH I04YeK B 3aBUCUMOCTH OT HHJIEKCa MacChl Teja
y OOJIBHBIX XPOHHYECKOH 00JIe3HBIO MmoYek 2 cT. (M+m, n)

I'pynna npakTudecku
IMokazaTean 30POBBIX JIMIY 1 rpymma 2 rpynna 3 rpynna
n=19 n=16 n=17 n=15
Bospacr
46,8+6,1 39,7+5,4 46,3+4,7 59,5+5,9

Muxkpoans0ymunypns,
MI/TT 55+17,2 564+12,5* 853+14,7* 968+19,4*A
Kny6oukoBas
¢bunbTparms, 944+5,1 81+6,7* 74£5,2*A 65+4,7*A
Mi/mun/1,73 M2

IIpumeuanue: * - p < 0,05 mo cpaBHEHUIO C MTOKA3aTEISIMU B TPYIIIIE KOHTPOJIS;
A - p <0,05 B cpaBHEHHH C TPYNIOI NalEHTOB 0€3 OKUPECHUSL.

IIpu uccnenoBaHuM mnokazaTenei JUMHUIHOTO CIEKTpa
KpOBH OBUTH BBISBICHBI HapyIICHHUS JMITUAHOTO OOMEHa
CHIBOPOTKH KPOBH B BHJIE JOCTOBEPHOTO YBEIMUCHUS
ypoBueit OXC, TT" m XC JIITHII Ha done camkenus XC
JIIBII y mnamuentoB ¢ XBII m 06e3 oxupeHus mno
CPaBHEHHUIO C TOKA3aTEJIIMU Yy TPAKTHYECKU 3JI0POBBIX
mmn (p<0,05) (Taba. 2). [Ipuyem B rpynmax mamueHToOB ¢
HAJIMYMEM  COIYTCTBYIONIETO  OXHpCHHS  Haubojee
BEIPQKCHHBIA AucOalaHC JIMOHIHOTO OOMEHa OBLIOo
BBISIBJICHO Y TMAIMEHTOB ¢ oxwupeHueM Il creneHu
(p<0,05). Y mnammentoB ¢ XbIl 2 cremenn u 06e3
oxupenust yposeab OXC cocraBun 6,5540,32 MMOIbB/11,

ypoBenb TT 2,23+0,44 wmmone/n, XC JIITHIT -
4,53+0,76 mmons/n, XC JIIBII — 1,12+0,37 mMMoIb/I1.
Y nmnamumentoB 2 rpynmu  ypiBeHb OXC cocTaBHI
6,04+0,54 mmonb/n, yposerb TT' — 2,39+0,45 mMmonb/i,
XC JITTHIT — 4,78+0,13 mmouns/n 1 yposens XC JITIBIT —
0,75+0,24 wmMomnp/n. TlokazaTenu JNHIHIHOTO CIIEKTpa
KpOBH Yy TAIMEHTOB 3 TPYNIbI OBUIH CIEAYIOIHUE:
ypoerb OXC coctaBmin 7,29+0.26 mmonb/1, ypoBeHsb TT°
— 3,62+0,24 mmons/n, XC JIITHIT — 5,13+0,77 mmois/in
ta pisers XC JIIIBII - 0,72+0,65 MmMob/11.

Ta6smuna 2. XapakTeprcTHKa IokaszaTeneil TMIuIHoro oOMeHa y OOJIBHBIX XpOHHYECKOH 6oJie3Hb mouek 2 c1. (M+m, n)

I'pynna npakruyecku
IToka3zaTenn 3A0pPOBBIX JIUI 1 rpynna 2 rpynna 3 rpymna
n=19 n=16 n=17 n=15
(0):(® /.
» MMOJIB/II 3,33+0,25 6,55+0,32* 6,04+0,54* 7,29+0.26*+
T
, MMOJIB/IT 1,2740,74 2,23+0,44 2,3940,45* 3,62+0,24+
XC JITTHIT
¢ > MMOIE/ 1 2,55+0,58 4,53+0,76* 4,78+0,13* 5,13+0,77*+
XC JITIBIT
C , MMOJIB/JT 1,44+0.84 1,12£037* 0,75+0,24* 0,72+0,65%*+

ITpumeuanue: * p<0,05 — 0 CPaBHEHUIO C NIOKA3ATEIAMH B IPYIIIE KOHTPOJIS;
+ p<0,05 — B cpaBHEHHH C IPYIIION MAIMEHTOB 0€3 OKUPEHHUSI.
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OO6Hapy)XeHHBIE JaHHBIC CBUIETEIBCTBYIOT O TOM, YTO
y mamueHToB ¢ XbII 2 cremeHW W HaTUIHeM
COITYTCTBYIOIIETO OXXHPEHHS HAOII0OJaeTCs JIHITAIHBIA
nucOanaHc  KpOBH,  KOTOpHIM  siBsieTcs  Oosee
BBIPAKEHHBIM Yy NALMEHTOB ¢ oxupeHueM Il crenenu.
IToxazarenn QyHKOMM TIOYEeK Y JaHHOW KaTeropuu
MAI[MEHTOB OBUIM JOCTOBEPHO HUXKE IO CPABHCHHUIO C
MoKazaTtelsiMH B TPYIIE MAlMEHTOB 0€3 HaIudus
COMYTCTBYIOIIETO OKUPEHUSL.
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BoiBoAbI. AHaMM3 KIWHUKO-JIA00PATOPHBIX TOKa3aTe-
JIeH TOoKa3all Halu4ue aucOaiaHca B KUPOBOM OOMEHE
MalMeHTOB C XPOHWYECKOW OOJe3HbI0 ToUYek 0e3 W C
HanuaueM okupeHus. OIHAKO y TAIHUEeHTOB C OXKHUpe-
aueM Il crenenn m3MeHenust OblIn OoJiee BeCOMBIMH. B
9TOW K€ TpynIe TNalWeHTOB HaOomaiock Oolee
BBIPQKCHHOC HapyIIcHHEe (DYHKIMH IOYEK, YTO CBHJIC-
TENBCTBYET O OoJyiee TsDKENOE TeueHHE 3a00JICBaHHS Y
MAIIMEHTOB C HAJIMYHEM OXHpeHus. To ecTh Takoi
BapHaHT TCUCHUs 3a00JIeBaHus Oojiee HeOIArOnpUsSTHEII.

JITEPATYPA

1. Paguenko O.M. OcoOeHHOCTH TEYEHHUS XPOHHYECKOH
0osie3HH MMOoYeK Ha (OHE OKUPEHUS U M3OBITOYHOH MAacChl
tena / O.M. Papuenxo, 3.B. [lepxau// BykoBuHckuit menu-
nuHCKHM BecTHHK.- 2013.-Tom 17, Ne 4 (68).- C.114-116.

2. OcobenHocTn HapymieHUs (QYHKIMH TIOYeK Yy OOJBHBIX
apTepHaIbHOM  THHEPTEH3MeH U OXUPEHHEM  IIpH
runotupeose / JL.B. Onennu, O.M. Paguenxo, H.C. bek [u
np..] // BykoBuHCKHH MemuuuHCKUi BecTHHUK.- 2015.-Tom
19, Ne 3 (75).- C.118-120.

3. Tomuwmit 1.1. B3aumozeiicTie MakpodaroB, TPOMOOLIUTOB U
KIETOK DJHAOTENMS Kak 3epKajo JBOJIOLUM  HAIINX
IIpe/ICTaBICHUH 00 areporeHese B kapamoHedpomoruu / .
W. Tomunit // Yxp. Tep. xypH.— 2008.— Ne 1.— C. 9-18.

4. UYenerosa T.B. T'uneprpurnuuepunemus: 3THOJNOTUL,
narorenes, aquardocrtuka / T.B. Yenerosa, A.H. Memikos //
KapaunoBackyssipHas tepanusu npodunakruka.- 2006.-NeS.-
C. 94-100.

5. IllamxanoBa M.II. ®axTopsl TyOyJIOMHTEPCTUIHAIBEHOTO
NMOpaKeHWs1 MOYeK Ipu caxapHoM amabere/ M.IIL
[Mamxanosa, K.O. Kypymosa, M.B. Iecrakosa //
Caxapusrii uadert. -2009.-Ned.-C.61-65.

6. Ilynyrko B.M. Xponmdeckas Gonesnp mouek. Kax MbI ee
BuauM. // Marepuanst XIII C.-ITetep6. Hebpoi. cemuHapa,-
2005.- C.1-5.

7. Abdominal obesity and all-cause and cardiovascular
mortality in end-stage renal disease / M. Postorino,

C. Marino, G. Tripepi [et al.] //J. Am. Coll. Cardiol. — 2009.
—Vol. 53, Ne 15. — P. 1265-1272.

8. Albuminuria and kidney function independently predict

cardiovascular and renal outcomes in diabetes / T. Ninomiya,

V. Perkovic, B. E. De Galan [et al.] / Journal of the
American Society of Nephrology.-2009.- vol. 20, Ne 8.- P.
1813-1821.

9. Association of Obesity and Kidney Function Decline among

Non-Diabetic Adults with eGFR > 60 ml/min/1.73m2 :
Results from the Multi-Ethnic Study of Atherosclerosis
(MESA)/ A. Malkina, R. Katz, M. G. Shlipak [at al.] // Open
Journal of Endocrine and Metabolic Diseases.- 2013. - Ne 3.
—P. 103-112

10. Birn H. Renal albumin absorption in physiology and
pathology/ H. Birn, E. 1. Christensen// Kidney
International.-2006.- vol. 69, Ne3.-P. 440—449.

11. Central obesity, incident microalbuminuria,and change in
creatinine clearance in the epidemiology of diabetes
interventions and complications study / I. Boer, S. Sibley,
B. Kestenbaum [at al.] // J. Am. Soc. Nephrol. —2007. — 18.
—P. 235-243.

12. Eknoyan G. Obesity and chronic kidney disease / G.
Eknoyan // Nefrologia.- 2011.- Ne31(4).- P. 397-403.

13. Obesity, hypertension, and chronic kidney disease / E
Michael Hall,'"* M do Carmo Jussara ,> A da S Alexandre
[at al.] // Int J Nephrol Renovasc Dis. - 2014. - Ne7. — P.
75-88.

14. Obesity-Related Chronic Kidney Disease—The Role of
Lipid Metabolism / P. Mount, M. Davies, S.-W. Choy [at al.]
// Metabolites.- 2015.- Ne 5. — P. 720-732.

15. Wickman C Obesity and kidney disease: potential
mechanisms / Wickman C, Kramer H. // Semin Nephrol. —
2013.-Ne 33 :14-22.

REFERENCES

1. Radchenko A.N. Peculiarities of chronic kidney disease on
the background of obesity and overweight / A.N.
Radchenko, ZV Derkach a //Bukovinian Medical-visnyk.-
2013. - Volume 17, Ne 4 (68) .- P.114-116.

2. Features of renal failure in patients with hypertension and
obesity in hypothyroidism / L.V. Olenych, O.N. Radchenko,
N.S. Beck [et al. ] // Bukovina-medical visnyk.- 2015. -
Volume 19, Ne 3 (75) .- P.118-120.

3. Topchiy LI Interaction of macrophages, platelets and cells
endotelija As mirror of our evolution is presented in
atherogenesis about kardyonefrolohyy / I. I. Topchiy // Ukr.
ter. zhurn.- 2008.- Ne 1.- P. 9-18.

4. Chepetova T.V. Hypertryhlytserydemyya: etiology, pathoge-
nesis, diagnostics / T. Chepetova, A. Meshkov // Kardyo-
vaskulyarnaya terapyyay profylaktyka.-2006.-Ne5.-P.94-100.

5. Shamhalova M. Sh. Factors tubuloynterstytsyalnoho renal
lesions in diabetes Diab / M. Sh. Shamhalova, K.O. Kurumi,
N.V. Shestakov Cardiovascular therapy and preventionv. -
2009.-Ne4.-P.61-65.

6. Shulutko BI Hronycheskaya kidney disease. Our visible. //
Materials of the XIII St. Peterborough. nefrol. Seminar -
2005.- P.1-5.

7. Abdominal obesity and all-cause and cardiovascular
mortality in end-stage renal disease / M. Postorino,

36

C. Marino, G. Tripepi [et al.] // J. Am. Coll. Cardiol. — 2009.
—Vol. 53, Ne 15. — P. 1265-1272.

8. Albuminuria and kidney function independently predict

cardiovascular and renal outcomes in diabetes / T. Ninomiya,
V. Perkovic, B. E. De Galan [et al.] / Journal of the
American Society of Nephrology.-2009.- vol. 20, Ne 8. -
P. 1813-1821.

9. Association of Obesity and Kidney Function Decline among

Non-Diabetic Adults with eGFR > 60 ml/min/1.73m2 :
Results from the Multi-Ethnic Study of Atherosclerosis
(MESA)/ A. Malkina, R. Katz, M. G. Shlipak [at al.] // Open
Journal of Endocrine and Metabolic Diseases.- 2013. - Ne 3.
—P. 103-112

10. Birm H. Renal albumin absorption in physiology and
pathology/ H. Birn, E. 1. Christensen// Kidney
International.-2006.- vol. 69, Ne3.-P. 440-449.

. Central obesity, incident microalbuminuria,and change in
creatinine clearance in the epidemiology of diabetes
interventions and complications study / I. Boer, S. Sibley,
B. Kestenbaum [at al.] // J. Am. Soc. Nephrol. —2007. — 18.
—P. 235-243.

12. Eknoyan G. Obesity and chronic kidney disease / G.

Eknoyan // Nefrologia.- 2011.- Ne31(4).- P. 397-403.

1

—



Science and Education a New Dimension. Natural and Technical Sciences, 1V (9), Issue: 83, 2016 www.seanewdim.com

13. Obesity, hypertension, and chronic kidney disease / E 15. Wickman C Obesity and kidney disease: potential
Michael Hall,'"* M do Carmo Jussara ,> A da S Alexandre mechanisms / Wickman C, Kramer H. // Semin Nephrol. —
[at al.]//Int J Nephrol Renovasc Dis. - 2014. - Ne7.— P.75-88. 2013.-Ne 33 :14-22.

14. Obesity-Related Chronic Kidney Disease—The Role of
Lipid Metabolism / P. Mount, M. Davies, S.-W. Choy [at al.]

// Metabolites.- 2015.- Ne 5. — P. 720-732.

The study features of chronic kidney disease patients with concomitant obesity
M. Berezova, L. Zub, N. Abramova, S. Akentyev
Abstract. Obesity is considered as a risk factor for the development and progression of chronic kidney disease. The study involved
48 patients with chronic kidney disease 2 degrees with and without concomitant obesity. Were determined proteinuria, blood lipid
spectrum, measured glomerular filtration rate and body mass index in the patients. Analysis of clinical and laboratory parameters
examined patients showed a significant difference between indicators of lipid profile and proteinuria in patients with and without the
presence of obesity. The presence of obesity can worsen chronic kidney disease.

Keywords: chronic kidney disease, obesity, dyslipidemia, lipids.
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AnoTtanis. JlociipkyBanacs HOTYKHICTh | EMHICTh aHaepOOHUX MPOIIECiB eHepro3abe3neueH s OpraHi3My I0HaKIB, SIKi MPOXKHUBAIOTh
y HU3UHHHX paifoHax 3akapnarts. BcranoBieHo, 1mo ¢i3uyuHa mpare3JaTHiCTh Ta aHaepoOHA MPOAYKTHUBHICTH IOHAKIB HU3MHHHX
paiioHiB 3akapmaTTsi 3aJeXUTh Bia comarotuny. HaliBumuil piBeHb aHaepOOHOI MPOIYKTHBHOCTI 33 MOKa3HHKAMU MOTY)XHOCTI

aHaepOOHMX aJaKTaTHHX 1

JJAKTaTHUX HpOHeCiB eHepr03a6e3HequH$1 BUSABJICHO Y HpeIICTaBHI/IKiB Me30MOp(1)HOl"O Ta

ME30€KTOMOP(HOr0 COMATOTHIIIB, a HaHHWK4MIl — y eHnome3oMmopdHoro. HaitHmkunit piBeHb aHaepoOHOI HMPOTYKTUBHOCTI 3a
a0CONIOTHUM Ta BiJHOCHMM IIOKa3HMKOM €MHOCTI aHaepoOHHMX JAKTaTHHX IIPOLECIB €Hepro3albe3leueHHs] BHSBICHO TaKOX Yy

HpeZ[CTaBHI/IKiB CHIIOMC?)OMOpq)HOFO coOMaToTuUIly.

Kniouogi crosa: anaepobna npodyxmusenicme, gizuune 300po8 s, CoMamomun.

Beryn. BinnoBisgHo 10 iCHYIOUMX KOHLEMLIH iHTErpajb-
HAMHU TOKa3HUKaMu (hi3WIHOTO 370pOB’s € aepoOHa Ta
aHaepoOHa TPOAYKTHUBHICTH opraHizmy. [Ipu 1pomy
aHaepoOHa MPOAYKTHBHICT OpraHi3My 3a3BH9aidl He
OepeThCsl 0 yBarm. Xoda CYTTEBY poiib y (GopMyBaHHI
($hi3MUHOTO 3I0pOB’S BiIrparoTh HE JHIIE acpoOHi, ane i
aHaepoOHi TIPOIeCH eHepro3ade3neueHHs KUTTETIITBHO-
cTi opraHizmy. PesynbraTu mocuimkens [2, 7, 8] cBiquaTh
PO ICHYBaHHS TICHOTO KOPEJSLIHHOTO B3a€EMO3B’S3KY
MiX aepOOHOI0 Ta aHAePOOHOIO MPOTYKTUBHICTIO OpraHi3-
My, Z¢ (aKTOPHUM MOKa3HHUKOM BHCTYIa€ aHaepoOHa
(JlakTaTHA) MPOYKTUBHICTH OPraHi3My.

Sx Bimomo, QopmyBaHHA ~ (I3UYHOTO  370POB’S
BiOyBa€ThCA i BIUIMBOM CHIOTCHHHX Ta E€K30TCHHHX
YUHHHKIB. BayXTMBUM (akTOpoM, 110 BILITMBAE HA MOPQO-
(YHKIIIOHATLHUHN CTaH JIOAWHHM BHCTYTIA€ TEPUTOPialibHA
HAJIeXKHICTh, TOMY HAIllOHAJBbHI Ta MOMYJLINAHI BiIMiH-
HOCTI  MOp(ODYHKIIOHAIEHAX TOKA3HUKIB CTUMYITIO-
IOTh HAYKOBIIB JI0 TOMIYKY BiTHOCHHX CTaHIAPTIB IS
XKHTEIB OKpeMuXx perioHis [1, 3, 8].

BigomocTi mpo BiKOBY AMHaMiKy aHaepoOHOI MPOIyK-
TUBHOCTI OpraHi3My JIIOJMHH cynepewinsi. IcHytoTh naHi,
SKi CBiYaTh PO 3pOCTaHHS aHAepOOHOI anakTaTHOI i
JIaKTaTHOI MPOXYKTUBHOCTI 10 18 pokiB i ii crabinbHICTH
1o 30 poki. B oci6, monoammx 18 i crapmux 30 pokis,
aHaepoOHa TMPOMYKTUBHICTh 3HUKYETHCS B CEPETHHLOMY
Ha 1-2% na xoxeH pik xurta [10, 12]. Ha piBHOMIipHE
BiKOBE 3HIDKEHHSI aHaepOOHOI MPOIYKTUBHOCTI BKa3yIOTh
K. Bymapz i cmiBaB. [16]. 3a ix maHuMU, Take 3HIKESHHS
nocsarae npubamsHo 6% Ha gecarupivus.  [Ipudomy,
JIMHaMIKa 3HIKEHHS aHaepoOHOI NPOAYKTHBHOCTI He
3anexuTh Bif crati [2, 10, 18]. [cHyroTh BimOMOCTI, 110 Y
Mosoai 10-14 pokiB MOTY>KHICTh aHAEPOOHUX JIAKTATHUX
IpoLECiB  eHeprozabe3neueH s, sKy BU3HA4YalM 3a
BiTHOCHHUM  IOKa3HUKOM  MaKCHMAllbHOi  KiJIbKOCTI
30BHILIHBOI MeXaHiyHOI poboTH 3a 30 ¢, He BiAPI3HIETHCS
Bix mopocnux [2, 7]. PazoM 3 TuM, pe3ynbTaTd JOCHII-
xenb C. A. Gaul 3 cmiBaBT. [11] mepexkoHyIOTE y TOMY,
110 JIaKTaTHA Ta ajakTaTHa aHaepoOHa MPOIYKTHUBHICTH
IiTeld 10 3aBepIIeHHs ITyOepTaTHOTO TMepioxy 3HAYHO
HWXKYa, HIK Y TOPOCIIHX.

VY cepii poOIT BITYM3HAHUX Ta IHO3EMHHUX BYCHUX
MEPEeKOHJIMBO JIOBEJICHO, IO CKJIAA0BI (i3MYHOTO 3710-
POB’sl 3yMOBIICHI COMAaTOTHUIIIYHOIO NpPHUHAJIEKHICTIO. 3
OrJsIly Ha Te, MO JIIOAWHI TpPUTAMaHHA BEJIHMKa
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po36iKHICTE MOPQOJOTiYHMX Ta (i3i0NOTiYHUX O3HAK,
MOB’SI3aHUX 13 THIIOM KOHCTHUTYIi, CYTTEBYy pOJb B
ajanTailii opra”iaMy, sika XapakTepu3ye piBeHb Qi3udHO-
TO 3/I0pOB’S, BiIrparoTh iHAWBIAyadbHI COMATOTHIIONO-
rivHi ocobmmBocTi [3, 5, 14].

Ha manuii gac gociimkeHHS MMOKa3HHWKIB aHaepoOHOI
MIPOAYKTUBHOCTI OpTraHi3My MPOBOAMIHCA y 0Ci0 pi3HOTO
BiKy 1 crari 0e3 ypaxyBaHHs TEPUTOPiaJbHOI HAJICKHOCTI
oOctexxyBaHux oci0. JlocmimpkeHHs: aHaepoOHOI MPOIyK-
TUBHOCTI OpPTaHi3My y OCi0 HOCTIyOepTaTHOTO Mepioay
OHTOTEHE3y 3 PI3HMM COMAaTOTHIIOM, SIKi IPOXHBAIOTh B
3akaprnaTcbKOMY pETioHi, J03BOJINTh OTPUMATH HOPMATH-
BU (pi3MYHOTO 37I0pPOB’Sl FOHAKIB.

3 orsmy Ha BHIIEBHKIIAJECHE MeTOI0O TaHOI Po0OTH €
BCTAHOBUTH 3JaTHICTh FOHAKIiB PIi3HOTO COMATOTHILY
HU3WHHHX paiioHiB 3akapmaTtchkoi 00acTi ajanTyBaTHCs
o (izmgHOT poOOTH B aHAepOOHOMY pEXHMi EHepro-
3a0e3neueHHs.

Marepianu i meroau. IIpoBeneHo MOPIBHIBHUIMA
aHaji3 piBHA (i3UYHOTO 37I0pPOB’S Yy IOHAKIB IOCTIYOEp-
TaTHOTO TIEpioJly OHTOreHe3y BikoM Bix 17 mo 21 poky.
Kinpkicth 0OCTEXEHUX IOHAKIB HHM3MHHHX palOHIB
3akapnatchkoi obmacti cranoBmia 112 oci6 (47,5%).
PiBeHB (hi3UYHOTO 3I0POB’S OIIHIOBAIH 33 MOKa3HUKAMHU
aHaepoOHOI TPOTYKTHBHOCTI opraHizmy. Jms 1woro
BH3HAYAJHM MOTYXHICTh aHACPOOHMX alaKTaTHHUX IPOIe-
ciB eHepro3abe3rneueHHs OpraHi3My 3a MaKCHMaJIbHOIO
KUTBKICTIO poOoTH, BuKOoHaHOi 32 10 ¢ (BAHT 4¢), a Takox
MIOTYXXHICTh aHAaepOOHUX JIAKTATHUX IIPOIECIB EHEepro-
3a0e3nedeHHsT OpraHi3My 3a MaKCHMalIbHOIO KiBbKiCTIO
pobotu, BukonaHoi 3a 30 ¢ (BAHT;)) BUKOpHCTOBYIOUH
Meron BiHraTcbkoro aHaepoOHOro TecTy, OINHCAHOTIO
0. M. ®ypmanom 3i cmiBaBropamu [9]. s omiHKH
€MHOCTI aHacpOOHUX JIAKTaTHUX IIPOLIECIB EHEPro-
3a0e3neueH sl OpraHi3mMy, ToOTO MaKCUMaJIbHOT KiJIbKOCTI
30BHIIHKOI podoTu 3a 1 xB (MK3P), BUKOpUCTOBYBaIH
meronuky A. Shogy, G. Cherebetin [17]. ComaToTum
BH3HaUaj M 3a MeTonoM XiT-Kaprepa, sSkuii BBa)KaeThCs
YHIBEepCAIBHUM, TOMY PEKOMEHAYETHCS IS 00CTEe)KEHBb
MoJiel pi3HOi pacoBOi MPHUHANEKHOCTI, PI3HOI CTari,
IIMPOKOTO BiKOBOTO miama3zoHy (Bixm 14 mo 70 pokiB), a
TakoX 3abe3neuye TPHbOXKOMIIOHEHTHY (’KHpPOBOTO,
M’S30BOTO Ta KICTKOBOTO KOMIIOHEHTY) aHTPOIIOMETPHY-
HY OILIHKY. 32 JONOMOI'OI0 JaHOTO METOJY MOXHA KiJlb-
KICHO OIIIHWTH mepeBary: eHgomMopdii, abo BiTHOCHOTO



OXHpiHHA; Me30Mopdii, abo BiTHOCHOTO PO3BUTKY
CKEJIETHO-MSI30BO1 CHUCTeMH; eKToMOpdii, a00 BiIHOCHOL
JMiHIMHOCTI (BUTATHYTICTH Tinma). KokeH KOMITOHEHT
BH3HAYaBCSd B HE3MIHHIM TOCTIIOBHOCTI: eHmoMopdis —
Me30Mopdist — eKToMOpdisi, SIKi BHPaKAIOTHCS YNUCIOBH-
MH 3HA4YeHHSAMHU (QHTPOIIOMETPUIHUMH TIOXiTHUMH) 3
TOYHICTIO 10 onHiei mecsatoi. 3a Metogom Xit-Kaprepa
COMAaTOTHN BH3HayaJlM rpadiuHuM crocoboM, abo x
aNTOPUTMOM, OCKUTBKH 32 QJTOPUTMOM BHPaXOBYBATH
COMATOTHII 3pYYHIIIIE.
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Pe3yabTaTH Ja0CTiTKeHHSI Ta iX 0OroBopeHHs. Y
JIOCHIDKYBaHUX IOHAKiB 3a MeromoMm Xit-Kaprepa
BHU3HAYMIIM COMATOTHII i YMOBHO PO3MOAIUTIIIN IX HA I SITh
Tpym: 3 Me30MOpGHHM COMATOTHIIOM, €HIOME30-
MOP(QHUM COMATOTHIIOM, ME30EKTOMOP(GHUM, EKTOMOP-
¢bHUM 1 31 30aJJaHCOBAaHUM COMATOTHIIOM. Po3momin
IOHAKIB HU3WHHUX PaliOHIB 32 COMATOTHUIIAMH y BiJICOTKO-
BOMY BIJHOIICHHI noxaHuii Ha mai. 1. Haii0inpmy Kinmb-
KICTh FOHAKiB BUSBJIICHO 3 ME30MOP(HUM COMATOTHIIOM
(49,1%), HailimeHma i3 ektoMopdHUM comaToTunom (6,3%).

eHaomesomopdu
H me3omopodu

36anaHcoBaHuit

me3o0eKTomopodu

eKTomopodu

Maur. 1. CniBBiIHOLIIEHHS YMCENBHOCTI NPEACTABHHUKIB PI3HUX COMATOTHUIIB HUSMHHUX PalioHIB y %.

PesynbraTi  JIOCHIJPKEHb IOTYXKHOCTI aHaepoOHHX
aJlaKTaTHUX TPOIIECIB SHEpro3ade3neueHHs OpraHi3mMy 3a
a0comoTHO BeanuuHO BAHT ¢ 45.. Y IOHAKIB HU3MHHUX
paiioHIB BHUSBUJIM CYTTEBY IEpeBary LbOTO IMOKa3HUKA Y
MPECTaBHUKIB ME30MOP(HHOTO COMATOTHUITY, MOPIBHIHO 3
oco0aMM IHIIMX COMATOTHINB. Tak, 3Ha4eHHsS a0COJIIOT-
Horo noka3zHuka BAHT g 46.. Y IPEACTaBHUKIB Me30MOp (-
HOTO  COMATOTHIly y  CEpeAHBOMY  CTAHOBHUTH
4505,9+£105,3 KFM'XB_I, mo Ha 7,5% mnepeBuulye
3HAUEHHS MPEJICTABHUKIB 3 €HIOME30MOP(PHUM COMATO-
THIOM, siKe CTaHOBUTh 4187,7+85.3 krm-xB™ (p<0,05).
Cepennst BemuumHa BAHT|( 6. TPEACTaBHHUKIB Me30-
Mop¢HOrOo comarotuny Ha 12,5% mepeBuIIye cepemHe
3HAYEHHS TPEICTABHUKIB E€KTOMOP(HOTO COMATOTHILY,
sike craHoBuTb 4019,3+88.2 krM-xB” (p<0,01) Ta 36aman-
coBaHoro comarorury — 4002,8+77,84 krm-xs” (p<0,01).
Cepenni 3naueHHST BAHT .. TNPEICTaBHHUKIB Me30-
MOpP(HOro Ta ME30€KTOMOP(HHOTO0 COMATOTHIIB MIiXK
c00010 BIpOT1JTHO HE BiJIPI3HAIOTHCS.

JocnipkeHHsT TOTYKHOCTI aHaepoOHMX alaKTaTHUX
NIPOLIECIB €Hepro3ade3nedyeHHsl OpraHi3My 3a BiJIHOCHOIO
BenmunHO0 BAHT ¢y npeacTaBHUKIB HU3UHHUX PaliOHIB
3aCBiTYMIIO BIPOTITHO HIDKYHH PIiBEHb JAHOTO MOKAa3HHUKA
y I0HaKiB €HIOME30MOP(GHOTO COMATOTHUITY HOPIBHIHO 3i
3HAYCHHSAMH TPEICTABHUKIB IHITNX COMATOTHITHHUX TPYIIL.
VY oci6 Me30MOp(HHOTO COMATOTHITY CEepeHE 3HAUSHHS
BAHT ¢ pjp, (63,1£1,15 KFM'XB_I'KF_I) BipOTiTHO TEepPEBH-
mye Ha 15,1% cepenHio BeIMYUHY IOHAKIB €KTOMOP(HO-
ro (54,8+1,17 KI‘M'XB_I'KF_I) Ta 30a1aHCOBAHOIO
(54,9+1,16 xrv-xB™ kr™") comaroTumiB, a Takox Biporia-
HO mepeBuIlye Ha 25,4% cepeqHIO BENWYMHY IOHAKIB
enpome3oMopdHoro comaroruny — 50,3+1,18 krm-xB
Lgr! (p<0,05). Cepenni Benmuunau BAHT o 4y, IOHAKIB
HU3WHHHAX parioHiB MEe30MOP(HOTO Ta
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ME30CKTOMOP(GHOTO COMATOTHINIB MiXK COOO BipOTIIHO
HE BiJPI3HSIIOTHCS.

AHani3 pe3yJbTaTiB J0CIIIKEHb aHaepoOHOI MPOayK-
TUBHOCTI 32 a0COJIIOTHOIO BEJIMYMHOIO OKA3HHUKA MTOTYXK-
HOCTI aHaepoOHMX JIAKTATHUX IPOIECIB eHeprozabesre-
yeHHs opraHisMy (BAHT;() y ToHaKiB HU3MHHUX PaiOHIB
ITOKa3aB, IO CepeHe 3HAYCHHS aOCOIIOTHOTO MMOKa3HUKA
BAHT;( mpeacTaBHUKIB ME30€KTOMOP(HHOTO COMATOTHITY
HU3WHHUX palOHIB cTaHOBUTH 4462,7+105,3 KrM-XB'l, 1110
Ha 6,9% Oinpmie, HIXX y MPEICTaBHUKIB €HAOME30MOpGh-
Horo comarotuny (p<0,05), y AKuX BeIWYHMHA IAHOTO
MoKa3HWKa cTaHoBUThH 4171,0£97,22 KrM'XB'l; Ha 10,9%
OimpIe, HIK y [OHaKiB 30aJaHCOBAHOTO COMATOTHITY
(p<0,01), cepemne 3Ha4eHHS  SKUX  CTAHOBUTH
4023,6+99,79 KrM-XB'l; Ta Ha 14,5% mepeBakae 3HAYCHHS
IIPE/ICTaBHUKIB eKToMop(dHOro comaroruiy (p<0,01), sxe
craHoBUTh 389871748 KIMXB . Cepenni BETUIHHU
mokasHnka BAHT; .5 IOHaKiB HHU3HHHUX pPaloOHIB 3
Me30MOP(PHUM Ta ME30E€KTOMOP(HUM COMATOTHIIOM MiX
co0o10 BiporisHo He Bijpi3HsAoTeca (p>0,05).

Oco0aMBocTi MposiBY aHaepoOHOI MPOIYKTUBHOCTI Y
NIPE/ICTABHUKIB HU3MHHUX PAaHOHIB PI3HHX COMATOTHIIIB
BUSIBJICHO TaKOXX IPU BU3HAYCHHI BiJHOCHOI BETUYMHU
MOTY>KHOCTI aHAaepOOHMX JAKTaTHUX IPOILECIB eHepros3a-
OesmedeHHsT OopraHi3My. 3BepTae Ha cebe yBary Te, IO
HaitHmK4i cepenHi 3HaYeHHI BAHT 3¢ iy, CTIOCTEPITatoTh-
Cs y MPEACTaBHUKIB HU3UHHHUX paiOHIB €HI0Me30MOopd-
Horo (50,1£1,48 xrm-x™ -kr'') comMaToruy, mo Ha 24%
BIpOTiJTHO HIDKYE, HIK Y MPEACTaBHHUKIB ME30€KTOMOp (-
Horo comarorunmy (62,1+1,51 xrm-xs’-xr', p<0,01).
Cepenni 3naueHHs BAHT;) 4y 30amaHcoBaHOTO
(55,2+1,47 xrm'xBkr’') Ta exromopdroro (53,1+1,36
krM-xB ™ Kr™') COMaTOTHIIIB Mi%k cOGOI0 He BiIpi3HIIOTHCS
(p>0,05), ame € BIpOTITHO HIKYAMHU BiJ CEpeIHIX
MIOKa3HUKIB IOHaKIB Me3oMopdHOTrOo Ta
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Me30ekToMopdHOTo comaroTuiiB Ha 15% (p<0,05).
Pazom 3 TiM, cepenni BenmmanHU NoKa3HUKA BAHT3) by,
IOHAKIB HU3WHHUX paloHIB 3 Me30MOpQHUM Ta
ME30€KTOMOP()HUM COMATOTHIIOM MiXK CO0O0IO BipOTiTHO

He Biapi3HsaoTeesa (p>0,05).

Pesymbratn nocmimkeHs Gi3WYHOI Mpame3gaTHOCTI 3a
MTOKa3HUKAMH aHAaepOoOHOI MPOAYKTHBHOCTI OpTaHi3My
BimoOpakeni y Tabmumi 1.

Tadauus 1. AnaepoOHa NPOLYKTHBHICTh OpraHi3My IOHAKiB HU3HHHHX paiioHiB 3akapmaTTs 3aJIexHO Bix comaTtoTuny (n=112)

E Cepenne 3HaueHHs, Mtm

=

5 €H/10- Me3omopdu Me30- ekTomophu 30aJ1aHCOBAHUIA

l-'°1 Me3omophu (n=55) eKToMOp(pu (n=7) COMATOTHUI

(n=14) (n=14) (n=22)
BAHT ° X °e
+ +

KI'M'XB 4187,7+85,3 4505,9+105,3 4493,1107,3 4019,3+88,2 4002,8+77,84
BAHT Vel X °e

L. + +
Krv-xB™ KT 50,3£1,18 63,121,135 62,3%1,37 54,8+1,17 54,9£1,16
BAHT 30 ¢ *o ¢ o

+ +

KI'M'XB 4171,0+97,22 4331,4+70,94 4462,7+105,3 3898,7+74,8 4023,6+99,79
BAHT 3, Ve X °e

: + +
KI'M'XB™ - KT 50,1£1,48 60,7+1,43 62,1£1,51 53,1£1,36 55,2+1,47
MK3P, Ve . . .

. +
KrMxe’! 1884,2+44,3 2183,6+57,3 2418,7+63,1 2006,3+54,8 2194,6+53,7
MK3P, Vel (X3

- + + +
KIM-XBL- kL 22.6+0.77 30,6%1,28 33,6+1,43 2734081 30,1+1,36
Maca Tina, kr 83,3436 71,4423 71,9427 73,4428 72,9424

[Mpumitku. Biporignicts BigMiHHOCTI cepenHix 3Hauens (p<0,05):

* — BIZIHOCHO 0Ci0 eHIO0ME30MOP(HOr0 COMATOTHITY;
® — BiTHOCHO 0Ci0 Me30MOP(HOr0 COMATOTHITY;

4 — BIZTHOCHO 0Ci0 Me30eKTOMOP(HOTO COMATOTHILY;
[ — BIJTHOCHO 0Ci0 €KTOMOP(HOTO COMATOTHILY;

V — BigHOCHO 0Ci0 30a1aHCOBAaHOTO COMATOTHILY;

PesynbraTi  mOCHiDKEHH ~ €MHOCTI  aHaepOOHUX
JIAKTATHUX TIPOIIECIB E€HEpro3ade3leucHHsl OpraHi3My 3a
abcomotHolo  BenuuuHolo MK3P  BusiBHIM  cyTTEBY
IepeBary mboro MoKa3HUKa y I0HAKiB HU3MHHUX PaiOHiB
Me30eKToMOp(HOTO, Me30MOpPGHOTO Ta 30aJaHCOBAHOTO
COMATOTHIIIB, TIOPIBHSAHO 3 TPEICTABHUKAMHU I1HIITHX
coMaToTHuIliB. Tak, 3Ha4YeHHs aOCOJIOTHOTO ITOKa3HUKA
MK3P y mpenctaBHUKIB ME30€KTOMOP(HHOTO COMATOTHITY
craHoButh 2418,7+63,1 KIM'XB' 1 € HaiiBummm. Y
MpeacTaBHUKIB Me3oMopdHoro comarotuiry MK3P.
craHoButh 2183,6+57,3 KFM'XB-I, a y TpencTaBHHUKIB
30aJIaHCOBAaHOT'O COMATOTUITY CTaHOBUTH 2194,6+53)7
KIMXB', IO B cepenboMy Ha 28,3% IepeBHILye 3HAYCH-
HS TpPEACTaBHUKIB 3 eHmome3omophHuMm (1884,2+443
krmMxB ") comarorumom ta Ha 20,5% MEPEBUILYE 3HAUECH-
HS IOHaKIiB 3 ekromopdauM comatotunom (2006,3+54,8
krmxe ™), (p<0,05).

JlocmikeHHsT €eMHOCTI aHAepOOHUX JIAKTATHHUX IPOIIC-
CiB  cHepro3a0e3ledeHHs OpraHi3My 3a BiJHOCHOIO
BenmunHOo0 MK3P 3acBinuniio BiporifiHO HIK4YMiT piBEHb
JIAHOTO TOKA3HUKA Yy TPEICTABHUKIB HU3UHHUX PAaMOHIB
€HI0MEe30MOP(HHOTO COMATOTHITY MOPIBHSHO 31 3HAYCH-
HAMH TIPEICTABHHUKIB IHIOINX COMATOTHITHUX Tpym. Y
MPEICTaBHUKIB ME30MOP(PHOTO COMATOTHITY CEPEIHE
3naueHHs MK3P ., (30,6£1,28 KFM'XB_I'KF_I) BipOTiTHO
HE TEPEBHIIYE CEpeIHIO BETUYMHY IOHAKiB 30alaHco-
Banoro (30,1+1,36 xrm-xs”kr’') Ta Me30ekTOMOP(HOro
(33,6+1,43 xrm-x8™ kr’') comatoruny (p>0,05). Pasom 3
THM, CepeaHe 3HAYCHHs 0Ci0O eKTOMOP(HHOTO COMATOTHITY
(27,340,81 xrm-xp™-kr') mepeBumIIye 3HAUCHHS IOHAKIB
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eHoMe30MopdHOro comarotrmy (22,6+0,77 krM-XB ' kr')
Ha 20,8%.

BucnoBku. PiBeHb aHaepoOHOT MPOAYKTHBHOCTI IOHA-
KiB HHM3MHHHMX padoHIB 3akapmarrs 3aJIe)KUTb BiX
COMATOTHITY:

® MIOTY)XHICTh aHACPOOHUX AallAKTATHUX 1 JIAKTATHHUX
MIPOIIECiB eHepro3ade3nedeHHsl y FOHAKIB 3 Me30MOPHHUM
Ta ME30€KTOMOP(HHM COMAaTOTHUIIOM BHIIWH, HIX ¥
MPEACTaBHUKIB 1HINUX COMATOTUMIB. HaiHmxkamMmu 11
MTOKAa3HUKHM BHABHWINCH y IOHAKIB 3 €HIOME30MOpGHUM
COMAaTOTHIIOM;

® 3HaucHHS aOCOJIOTHHX Ta BIJHOCHHX MOKa3HHKIB
MaKCHMAaJTbHOI KUIBKOCTI 30BHIITHBOT MEXaHIIHOI POOOTH
3a 1 XB y HOHAKIB HU3WHHHX PAfOHIB BHUSBIJIHCS TAKOXK
BIpPOTIZIHO BUIIMMH Y IPEICTABHUKIB ME30€KTOMOP(HOTO
COMATOTHUITY, HAHIKYUMHU € 3HAYCHHS aOCOJMIOTHHX Ta
BiTHOCHMX TIIOKa3HUKIB Yy NPEJCTAaBHUKIB CHIOME30-
MOP(HHOTO COMATOTHITY.

OtpumMaHi JaHi cBiqUaTh 1po Te, 1WIo:

® JOHAKU-MEIIKaHII HU3UHHHAX patioHiB 3
COMATOTHUIIOM, B IKOMY TIEPCBaXKAE M’ I30BHI KOMIIOHEHT,
MalTh BHIII TMOKa3HUKW TIOTYXXKHOCTI aHaepOOHHX
aJJaKTaTHHUX Ta JIAKTATHUX IMPOIIECIiB eHepro3ade3neueHHs
OpraHi3My, HiXK IOHAKH 1HITUX COMATOTHIIIB;

® Tak SK BUKOHAHHSA (DI3UYHUX HABAHTAXKCHb B
aHaepoOHOMY peXHMi OTpedye eHeprii, Mo HaKomMIeHa
B M’s3aX, HasBHICTh JKHUPOBOTO KOMIIOHEHTY Y
MIPEeICTaBHUKIB YOJIOBIUO1 CTATi € IEBHUM OaytacTom, i, sIK
HACJIJIOK, Yy €HI0Me30MOp(]IB 3HIKYETBCS KUIBKICTH
BUKOHAHOT MAaKCHMaJbHOI  30BHIIIHBOI  MEXaHIUYHOL
pobotu 3a 1 XB, siKa € MOKa3HMKOM €MHOCTI aHaePOOHHUX
JIAKTATHUX MPOIIECIB CHEPro3ade3neycHHSI.
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Study the level of physical health of boys, which are living in lowland area of Transcarpathia by the metabolic level of
anaerobic energy ensuring
O. Dulo, K. Melega, O. Guzak
Abstract. The work is devoted to study the level of physical health of boys of the age of 17-21 which are living in the lowland area
of Transcarpathia. Level of anaerobic productivity of lowland boys is addicted to their somatotypes. Determinating the power of
alactate 10-WAT and lactate 30-WAT anaerobic processes by the relative value showed us probably low level of the results of
endomezomorphic somatotype and high level of mezoectomorphic and mezomorphic somatotypes. High avarage results of MCEW
had persons with mezoectomorphic 2418,7463,1 kgm-min™' somatotype (p<0,05). Low results of MCEW,,, had boys with
endomezomorphic somatotype (1884,2+44,3 kgm-min™'). High avarage results of MCEW,,, had persons with mezoectomorphic
33,6+1,43 kgm-min' kg™ somatotype (p<0,05). Low results of MCEW,,; had boys with endomezomorphic somatotype (22,6+0,77
kgm-min™-kg"). Doing exercises in anaerobic mode needs energy which is accrued in muscles. So, the presence of fat in lowland
boys is like ballast which cause worse results of work for 1 min to boys with endomezomorphic somatotype. Result of this work is a
power supply indicator of anaerobic lactate processes capacity.

Keywords: anaerobic productivity, physical health, somatotype.

H3ydenne ypoBHsi (PM3HYECKOI0 310POBbsl Y IOHONIEH HU3WHHBIX pailioHOB 3akapmnaTckoii 00acTH Mo MeTaboaIMYecKOMY
YPOBHIO aHA3POOHOr0 IHeproodecneveHus.
E. A. lyno, K. I1. MeJera, A. 1O. I'yzak
AHHoTamusi. PaboTta nocssieHa n3y4eHnio YpoBHs GU3HUeCcKOro 310poBbs foHomel 17-21 rofa, KOTopble IPOKUBAIOT B HU3UHHBIX
paifonax 3akaprnaTbsi. YPOBEHb aHaPOOHOH MPOSYKTHBHOCTH IOHOIIEH HU3WHHBIX PaiiOHOB 3aBUCHT OT comaTtoTHmna. OmperneneHne
MoIIHOCTH anakTaTHeIX BAHT)( u makratasix BAHT;) aHaspoGHBIX MpOIECCOB SHEProoOEcIIedeH s OpraHu3Ma 3a OTHOCHTEIBHO
BEJINYMHOH IT0Ka3aJI0 BEPOsITHO HU3KUH yPOBEHB JAaHHBIX 3HAYEHHH y IpecTaBUTeNeH SHI0Me30MOP(HHOTO COMATOTHIIA, a BEICOKUIT
y IOHOMIEH ME309KTOMOP(HOTO M Me3oMopdHOro comaToTuioB. JloctoBepHo BhicOKMe cpennue 3HaueHuss MKBP,;. u MKBP,,,
AMEIOT TMPEJCTABUTEIH Me303KToMop(hHOro comarormma — 2418,7+63,1 KIM'MOH ' U 33,6+1,43 KIM'MHH "KI'™! COOTBETCTBEHHO
(p<0,05). Huskue abCoMOTHBIE U OTHOCUTENbHBIE 3HAYCHUSI MaKCHUMAJIFHOTO KOJIMYECTBa BBIIOJIHECHHONW pabOTHl HAOMIOIAIOTCS Y
IOHOILICH HU3MHHBIX PailoHOB 3HAOMe30MOp(dHOro comaroruna. Hanuuue >KMPOBOro KOMIIOHEHTAa Y FOHOIICH-)KUTENeH HU3HHHOMN
MECTHOCTH SIBIAETCS HEKMM OajlacTOM, TaK Kak Ul BBIIOJHEHHsA (HU3MYECKOH paboThl B aHa3pOOHOM pexuMe Heobxoauma
9HEPrHs, KOTOPAs HAKAIUIMBAETCS B MBILILAX, O3TOMY y 9HIOME30MOP(OB CHIDKAIOTCS MOKAa3aTeNH MaKCHMaJIbHOTO KOJIMYECTBA
BBITIOJIHEHHO paboTHI 32 1 MUH.

Kntoueswvie cnoga: gusuueckoe 300posve, anaspobHas npoOyKmugHOCmMb, COMAMOMUnN.
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JlikyBanbHa ¢iznuHa KyJbTypa fiK 3aci0 BIVIMBY HA OKA3HUKH
NMCUXO0EMOIUIIHOT0 CTAHY Y XBOPHUX HA 0CTEOXOHAPO3 IIUIHOIO Biaay xpeodTa

0. 10. I'y3ak, O. A. [lyjo, O. b. MaasueBa, K. I1. Mejera

VIXKropoAchKHi HAIllOHAIBHUH YHIBEPCHUTET, M. YKTOpoX, YKpaiHa

Paper received ; Revised ; Accepted for publication .

AHoraniss. Crarrs

NPUCBSYCHA BHUBYCHHIO BIUIMBY JIKyBajJbHOI (Pi3MYHOI KyJABTYpH Ha ICHXOEMOLIWHHMH CTaH y XBOpUX Ha
0CTeoXOoH/po3 mmiiHoro Bimminy xpebra (OIIBX). BcraHoBneno, 1o iHAMBiAyansHO mifiOpaHi BhpaBu

Ta IICHXOEMOILIiiiHa

KOPEKIis MaIi€HTiB 3HAYHO MOKPAIIMIA ICHXOSMOLiHHI MOKa3HUKH Ta sKicTh KUTTA (SIK) XBopHX.
Kniouosi cnosa: ocmeoxonopos wuiinozo 8iooiny xpebma, ncuxoemoyitini nopyuieHHs, 1iky8anibha Qisuina Kyibmypa.

Beryn. CriramoBol0 9acTHHOIO MeAW4YHOI peabimitarii
npu OLIIBX € ¢isnuna peabimiraris (OP), mo mobimizye
pe3epBHI CHIIM OpTraHi3My, aKTHBi3ye HOTro 3axWCHI #
MIPUCTOCYBAJIbHI MEXaHI3MH, 3armobirae yCcKIaJIHEHHSM,
MIPUCKOPIOE BiAHOBIEHHS (YHKIIH OpTaHiB i CHCTEM,
Ypa)KEHHX XBOPOOOI0 YHM TPaBMOIO, CKOpOYYE TEpMIiHM
KJIHIYHOTO Ta (PyHKLIOHAIBLHOTO BiJHOBJIEHHS, aJalTye
710 (Gi3NYHUX HaBaHTa)KeHb, TPEHYE W 3arapToBye opra-
Hi3M, BITHOBIIIOE NpaIle3JaTHICTb.

OcnoBHumu cxnagosum @OP nmpu OIIBX e: 0310poB-
JIEHHS TPUPOJHUMU METOAAMH, CIpsSMOBaHE Ha 30iJb-
IICHHS] PYXJWBOCTI XpeOIliB, YCYHEHHS TONIKO/KEHb
xpebta, mo NmpoBOKyOTh po3BuTok OIIIBX; mikyBampHa
¢iznuna xkynerypa (JIOK). [3,8]

CucrteMaTu4Ha peaiizallis KOMIUIEKCHOI TpOorpaMu
BKJIIOYAE 3arajbHO3MIIHIOIOUI BIPaBH, CEHCOMOTOPHY
aKTHUBAIII0, 03/I0POBYY XOAb0Y, TIIaBaHHS B OaceiiHi, -
(epenuiiioBani npuiioMn Miopenakcanii, OaqbHEO- Ta
TEpMOIIPOLIEAYPH, L0 3IHCHIOIOTH TIO3UTHUBHUM ehexT [2].

3a manmmu M. B. Ilytininoi (2006 p.), y KoMIuIIeKc-
HOMY O3/I0pOBJICHHI HEBPOJIOTIYHHX XBOPHX, IIOIEPEa-
xeHHi 3aroctpeHHs OIB, romoBay ponbs rpae JIDK.
[TocTtymose 30inbmeHHsT (I3UIHUX HABAaHTAXKECHD 3 ypaxy-
BaHHSM CyOMaKCHMaJbHUX BEIMYWH CIPHSE ITiJBUIICH-
HI0O (YHKITIOHATBHOI 3JaTHOCTI  Ta 3arapTOBYBaHHIO
OpraHi3My, BUSBJICHHIO HOTO Pe3epBHUX MOXKIMNBOCTEM,
TITOTOBIII TMaIli€eHTa 0 TPYIOBOi AisuTbHOCTI. [Ipobnemy
BIIHOBJICHHS OpTaHi3My TIpH XpPOHIYHOMY Tepeldiry
jnopcanrii 'y xsopux Ha OIIBX Bigpi3Hs€ MynbTH-
JTUCLUILTIHAPHICTD, B SKiil NepersieTeHi HEBpOJIOTIuHi,
pEBMATOJIOTIUHI, OpPTONEIUYHI Ta TPaBMATOJIOTIYHI
acriekTH peabdinmiTanii. BpaxoByroun, 1o Beaydi erionaro-
reretnuHi ¢akropu OIIIBX — me He TUIBKH aganTUBHO
3YMOBJICHI MioAHCTpodidHi MOPYIICHHS, ajie i JereHep-
aTUBHO-TUCTPOGIYHI 3MIHM B JHUCKY XpeOrs, s
3MEHIIEHHS Ta JIKBifamii XpoHiYHOT 0O0JLOBOI CHMIITO-
MaTHKH y TaKWX IMAI[i€HTiB TIOKa3aHUMH € aKTHBHI
¢izwuni BrpaBu. OcHoBHI Metomu JIOK mom’s3aHi i3
(opMyBaHHAIM TPaBUIBHUX PYXOBUX B3IpIiB (CTEPEOTH-
IiB), BPaXOBYIOUH T€, 10 OLIBIIICT JUChYHKIIH OpraHiB
PYXy € pe3yiapTaToM IOpYIIEHHS  IPaBHILHOTO
(YHKI[IOHYBaHHS MEXaHI3MiB, SKi IOEJHYIOTH POOOTY
TITUOOKUX 1 TOBEPXHEBHUX M’ S30BUX TPYIL. [6,8,9]

[TpoGnema perymsuii NCHUXOEMOLIMHUX CTaHIB €
OJIHICIO 13 HaMBa)XYMUX B IICUXOJIOril ¥ OJHOYACHO BIIHO-
CUTBCA K 0 (QYHAAMEHTAIBHHX, TaK 1 10 MPUKIAJTHUX
npobneM. baraTopiuHi  CITOCTEpeXEHHS  JTO3BOJFIIN
BUABUTH Maibke y 60% XBOpHX 3 TaTOJOTisIMH
BHYTPIIITHIX OpTaHiB TOPYIIEHHS TICUXidyHOi chepu
HETICUXOTHUYHOTO TeHe3y IIie Ha JOKIIHITHOMY piBHI, IPH
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bOMY OUTBII HiX Yy TIOJOBUHH TMAII€EHTIB COMaTHYHE
CTPOKIAHHSI BHCTYNAJIO B SIKOCTI JDKepesia ICHXIYHOI
TpaBmu. [8,10]

Jani mitepaTypHUX JDKEpeN MiATBEPIKYIOTh, IO
3HaYyHA YaCcTHHA XBOPHX HAa XPOHIYHI COMATHYHI 3aXBO-
pIOBaHHS MOTPEOYIOTH KOPEKIii ICHX0eMOLIHHOTO CTaHy
SIK BTOPMHHOI peakuii Ha XBopoOy. OnHuM 3 e(heKTHBHUX
3aco0iB ams 1mporo i € BriroueHHs JIOK i B momik-
JIHIYHUH, | B CAHATOPHO-KYPOPTHHUH eTanu peabimirarii.

OcHoBHMM 03710poBuNM (axtopom JIOK € pyx: diznuni
BIIPaBH, SIKi BUKOHYIOTBCS 3 ypaxXyBaHHSM OCOOIHMBOCTEH
3aXBOPIOBAHHSI, XapaKTepy, CTYMEHs 1 CTaii MaToJOTiYHO-
rO TpoIleCy B CHCTEMax Ta OpraHax, CTYIEHS IPHCTO-
COBAHOCTI XBOPOTO 110 (hi3MIHUX HaBaHTaKeHb. [7,1,4]

JIOK cripudauHIOE TIOCHIICHE BUAUIEHHS €HIOp(iHIB y
KkpoB. EHOp(hiHM BUKINKAIOTh CTaH CBOEPIAHOI efidopii,
BIIUYTTS pagocTi, (Gi3MYHOro 1 NCUXIYHOTO KOMQOPTY,
3aTaMOBYIOTb IIOYYTTsI OOJIIO, HEBIIEBHEHOCTI y cOOi,
OTXe, 3HAYHO TOKPAaIIyIOTh CUXOEMOLIHHIH (DOH JIF0TH-
Hu. QDi3uuHI HaBaHTaXXEHHsS 3MIHIOIOTH DPEaKTHBHICTH
OpraHismy, poOJITYM BIUIMB Ha LEHTPAILHY HEPBOBY
cucreMy, QYHKIIT CHCTEM KpOBOOOIry, IMXaHHS, pyXy, Ha
EMOIIITHII CTaH XBOPOT0, BUKIUKAIOUW MOYYTTS 0abo-
pocTi i1 BlieBHEHOCTI, cripustoun migsuiienaro SK. JIOK,
MiIBUIIYI0YN €(DEeKTUBHICTh KOMIUIEKCHOI Tepamii XBO-
pHUX, TPUCKOPIOE TEPMIiHM OAYKaHHSI 1 BiJHOBICHHS
pare3aaTHoCTi iHauBimyyma. [5,10].

Merta A0CTiKEHHS: TPOBECTH aHali3 e)eKTHBHOCTI
BUKOpuUcTaHHs komiuiekcy JIOK nns xBopux na OLIBX
i3 CyNyTHIMH NpOSBaMH IOPYIIEHb ICHXOEMOLIIHOTO
cTaHy Ta 3MiHaMu noka3HukiB SIDK, Ha nomikiaiHiYHOMY
eTarr 03710pOBJICHHS.

Mertoau aociifikeHHs. Y  CTaTTi TPeNCTaBICHO
OKpeMHuil eTan KOMIUIEKCHUX JOCITiKeHb. 11ix Harmsmom
3Haxonuiuch 35 xBopux Ha OIIBX 3 cumnromamu ITEP,
0 TPOXOIMIM KypC BiTHOBIIEHHS B peabinmiTariiHoMy
BimminenHi Yxkropoackoi Micbkoi mosmikmiHiku (JIK-1).
OMiHKY pe3yJbTaTiB 03OPOBJICHHS MPOBOIMIIN 32 JIBOMA
HaIpsIMKaMU: Ha OCHOBI OTpUMaHUX paHime i
OMyOJIIKOBAaHUX MaTepialliB IOJ0 MO3UTUBHOTO BILIUBY
po3pobnenoro Hamu Komruiekcy JIOK Ha kimiHiKO —
(YyHKIIOHaJIbHI NTOKAa3HUKH, MPOBOAMIN 1 aHaNI3 pe3yiib-
TaTiB 037I0POBJICHHS 3a 3MiHaMH IICUXOEMOIIHHOTO CTaHy
MAI[EHTIB Ta CTYINCHEM JOCSATHCHHS 3arajibHOi METH
03/10pOBJIEHHS. BUKOpHCTaHHsS 3arajbHUX Ta CIIELiajb-
HUX OIUTYBAJIBHUKIB, TECTiB (110 BHUSBIECHHIO IHTCHCHB-
HOCTi TOJIOBHOTO OOJIIO Ta TOJIOBOKPYXiHHS) a TaKOXK
mkanu ['amineroHa Ta mkamm Crindeprepa — T03BOIMIN
JIeTaNi3yBaTH OKpPEMi MPOSIBU MCUXOEMOIIHHIX PO3JIaliB
mpu OIIBX Ta BiAcmiAKyBaTH iXHIO TUHAMIKY.



PesyabraTH gocaimxennsi. /[0 moyatky 0310pOB-
neHHs y Oinpmocti xBopux Ha OLIBX (Big 77 mo 100%)
Oymn 3adikcoBaHi O3HAKM IICHXOEMOLIHHUX pO3TaIiB
(ITEP): mBHaka BTOMIIIOBAHICTh, 3arajibHa CIAOKICTh,
MOPYIICHHSI CHY, 10 CYMPOBOXKYBAIIUCh SIK BAXKKICTIO
3aCHHAHHA, TaK 1 BIJICYTHICTIO TIOYYTTA OaabOpoOCTi Ta
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BIIMTOYMHKY BPaHIIi, TPOOYPKEHHSM BPAHII HEBUCIIAHUM
(BTOMIICHMM);  eMoIliiHa  JIaOUIbHICTh,  3MEHIICHHS
3arajJpHOi aKTHUBHOCTI, TOHWXEHHS €Heprii, ‘“‘ymagok”
CHJI, TIOJPA3IUBICTh, TTACHBHICTD, “BXKMBaHHS TAIlI€HTIB
y XBopoOy, MOTipIIeHHs TaMsTi, 0€3COHHS 3 BiIUyTTIM
posbutocti pankom —y 21 (60%) xBopux, Tabmmms 1.

Taomuus 1. lunaMika ncuxoeMoriiHuX noka3HukiB y xBopux Ha OIIBX 3 cumntomamu ITEP
Ha 6a3i Bigginenss [{eHTpanpHol MichbKOT NOMIKITIHIKK M. YIKIOpoa

Jo icas
Ne - Kkypcey JPK, Kkypey JOPK, %
i IlcuxoeMouiiiHi MopymeHHst n=35 =35 SHHKHEHHS
Aéc. % Adc. %

1. [IIBuiKa BTOMITIOBAHICTh, 3arajibHa ClIa0KiCTh 35 100 10 25 75

5 E.MOIIII/IHa na61ﬂLH19TL, 3HEPBOBAHICTb, 71 60 10 25 75
ITi/IBHILICHA BPa3JIMBICTh

3. Po3npanBaH10TL,nech13M HEBUTPUMAHICTB, 18 5 6 33 67
HeraTuBi3M

4 HOHHmeliHﬂ EHEprii, CMIAZIOK CHII, SMEHIIICHHs 71 60 10 25 75
3araJibHOI aKTUBHOCTI
[TacuBHICTB, MOHIKEHHS IHTEpeCy 10 paHilie

5. 3BUYHOI aKTHBHOCTI Ha po0oOTi Ta B moOyTi 19 54 6 33 67
(BKJIIOUAOYH 1 CEKC)

6. [To3uTHBHUX NEPEKUBAHb HAOAraTO MEHILE, 19 54 6 33 67
SIK HeraTHBHHX

7. “BrxuBaHHS” MallieHTa y XBOPOOy 21 60 10 50 50

3. HeraTgBHl 3MIHH CIIIIKYBaHHS BJOMa Ta Ha 18 51 9 50 50
poboTi

9 IMoHmKeHHs CaMOOILiHKH, BIIEBHEHOCT B co0i, 19 54 3 4 58
HE3aJ0BOJIEHICTh CO00I0

10, TToHMXEHHS 31aTHOCTI 10 KOHLIEHTpALIii 18 51 9 50 50
yBaru

11. Toripmenns mam'sri 21 60 10 50 50

12 Heplmyqlcn;, HE3/[aTHICTh IIpHUItMaTH 18 51 9 50 50
piLeHHs

13. Bbesconns 21 60 8 38 62

14. BimuyrTs po3duTocti 3paHKy 21 60 8 38 62

15 Bmcy’rmcm o4yTTs 6aIbOPOCTi Ta 27 77 1 41 59
BiIIOYMHKY

16. BaskkicTb 3acHHaHHS, NPOOYIXKEHHS BpaHII 27 77 1 41 59
HEBUCHAHUM

OpHOUYacHO 3 TepepaxOBaHMMH BHINE cKapramMu 19  mcmxoeMmomiifHOro CTaHy cCHOpEsUla HOKpameHHIo i

(54%) XBOpHX CKAap)KWJIHCh TaKOXX Ha MOHIKCHHS
iHTepecy J0 paHillle 3BUYHOI aKTHBHOCTI Ha poOOTi Ta B
moOyTOBUX CIIpaBax, BKJIIOYAOYM 1 CEKC; 3HIDKCHHS
CaAMOOIIIHKH Ta BIICBHEHOCTI B C00i, HE3aJ0BOJICHICTH
coboro. A 18 (51%) xBopux BigMidaiau 3arajibHy po3zapa-
TOBAHICTh Ta MECHMi3M, HEBUTPUMAHICTh Ta HETATHBI3M,
HEeraTHBHI 3MIHM y CIUIKYBaHHI BIOMa Ta Ha poOoTi,
HEpIlIyYiCTh, MOHMXCHHS 3JaTHOCTI JO KOHIEHTpAIlil
Ta yBar.

I[Ipn moBTOpHOMY OOCTEXEeHHI HamMu Oymn MiAT-
BEP/DKEHI Pe3yNbTaTH MIOCIIKEHb IOJ0 MO3UTHBHOTO
BBy BhopaB JIOK He TiNBKM Ha KJIIHIYHI Ta
(yHKIiIOHANBHI, aje i Ha TCHXOEMOUIWHI IMOKa3HHKH.
[IpoBeneHa 3 marieHTaM# TOCTiliHA, TTOCITIJOBHO BHBaXKe-
Ha  pobora 1O  BHOOpDY  METOAMKM  KOpPEKLil
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oinpmrocti mokasuukiB SIK, Tak, emoriiina 1a0iIbHOCTI
Ta 3HEPBOBAHICTh, MiJABHUINECHA MMOAPA3IUBICTh, TOHUKEH-
HS CHeprii, ymajoK CHJI Ta 3MECHIICHHS 3arajibHOi
akTHBHOCTI — TypOyBanu 7 (33%) XBOpHUX; IIBHIKA BTOM-
JIIOBAHICTh Ta 3arajibHa ciadkicte — 10 (29%) xBopux,
BiJICOTOK 3HHUKHEHHS MOKA3HHKIB CTAHOBUTH BiJIIMOBIIHO
67% ta 71%.

O3Haku PO3APATOBAHOCTI Ta MECUMIi3My, HEBHUTPHMA-
HOCTI Ta HeraTWBi3My BimMmiueHo Timeku y 6 (33%)
XBOPHUX; TMACHUBHICTh Ta MOHIKEHHS 1HTEPECY 10 paHiIe
3BHYHOI akTHBHOCTI — y 6 (32%) XBopuX, NPOLEHT
3HUKHEHHS BigmoBigao 67% Ta 68%. 3HmkeHa
CaMOOIlIHKa Ta BIIEBHEHICTh y C00i, HE3aJOBOJICHICTbH
coboro zammmmmuck 'y 8 (42%) XBOpHX, BiICOTOK
3HUKHEHHS cky1aB 58%.



ITokpammBcss COH TAIIEHTIB: BiAUyTTS pPO3OUTOCTI
3paHky Biamidaim 8 (38%) XBOPHX, BIACYTHICTD HOYYTTS
06agpOpOCTi Ta  BIAMOYMHKY, BaXKICTh 3aCHHAHHA,
BiMUyTTA TPOOYKEHHS pPaHKOM HeBUCHMaHuMH — 11
(41%) xBOpWX, BIACOTOK 3HUKHEHHA CKJIaB BiAIOBITHO
62% Ta 59%. Menmmii eekT BiI3HAUYEHO B JUHAMIII
TaKUX MOKA3HHKIB, K MOTIPIICHHS MaM’sTi, TOHWKEHHS
30aTHOCTI 70 KOHIEHTpalii yBarm Ta HepilyyicTh
(BimcoToK 3HUKHEHHS cKiaB 50%).

HocrosipHi nani [IEP npu OLLIBX Oynu orpumasi i
NP BUKOPHUCTaHHI onuryBajbHUKa SF-36, mpu 1pomy
HaWOIMBIN 3HAYMMI MOPYIIEHHS OyNW BUSIBICHI  TO
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TOKa3HWKaX: pojeBe (QizuuHe (QYHKIIOHYBaHHSI —
47,3+19,0 (po<0,001),  izmunmit O — 45,7+21,2
(po< 0,001), emormiiini mpobieMu B OOMEXEHHI KHUTTE-
nistmeHOCTI — 43,3+11,2 (pp<0,05), mcuxiuae 3M0poB’ST —
44,7+11,3 (pe<0,001),

ITomipHi mopymeHHss Oynu 3adikcoBaHi IO ITOKa3-
HuKax: ¢izuune ¢ynkuionysanus (PP) — 68,0+18,1
6amiB (py<0,001), 3araneue cupuitaarts 310poB’s (GHO)
— 44,7+17,2 6aniB (py<0,05), xwurrezmatHicts (VT) —
47,5 +19,0 6aniB (pyp<0,05), comianpHa akTuBHICTH (SF) —
59,3 + 16,9 6anu (py<0,05), Tabmuus 2.

Taomauus 2. lunamika nokasuukiB 510K 3a nanumu omurysansanka SF-36 y xsopux Ha OIIBX 3 cumnromamu [TEP
i BrmBoM Komintekcy JIOK na 6a3i Yrkropoacekoi Michkoi nomikminiku (JIK-1)

Jo Micas
NMOYaTKY Kypcy
Ne IMoka3uuku peadiaiTanii, peadiniTanii, Kontpoarna rpyna
n=35 n=35
Baau (M = m)
oi o . (@) 68,0 + 18,1 74,4+ 19,0 771+ 183
i3n4He (HYHKI[IOHYBaHHS 1 £ 18,
I Po < 0,001 p1<0,01
P o o ) (POD) 47,3+ 19,0 52,2 +20,1 60.3 4+ 9.4
0JIEBE (P13UYHE (PYHKLIIOHYBAHHSA 3129,
2 4 Y Po < 0,001 p:1<0,1
45,7+21,2 52,4+22,0
3 Oiznunwmii 6116 ( BP) 63,3+212
' Po < 0,01 p1<0,05
447+ 172 50,5 + 18,3
4 3araneHe cnpuiHATTA 300poB’ st (GHO) 52,7+ 18,7
' Po < 0,05 p1<0,1
47,5+ 19,0 53,1+19,9
5 XKurreszpatnicts (VT) 54,7+ 179
: p0<0,05 p1<0,1
. . 593 + 16,9 61,4+ 178
6 ComuianbHa akTuBHICTB (SF) 65,5+21,0
’ p0<0,05 p1<0,1
3HaueHHs eMOLIIHUX MPOOIeM B OOMEKEHHI 433+11,.2 47,1 +133
7 ) ) 67,3 +27,7
' pxuTTenisuibHOCTI (RE) po < 0,05 p1<0,1
. 447+113 55,9 + 13,5
8 [cuxiune 3p0poB’st (MP) 57,1 +19,9
' Po < 0,001 p1<0,1
Po — AOCTOBIPHICTH 3MiH MTOKa3HHUKIB 10 peabinitauii 3 MOKa3HUKaMKU HOPMH;
P1 — ZOCTOBIpHICTH 3MiH MOKa3HUKIB 10 Ta micis peabimiTartii.
BigmiueHo  Takox  30UIBIIEHHS ~— JAaHMX 1O JIiTepaTypd Npo NO3WTHBHUHA BrumB BopaB JIOK Ha

(YHKIIOHYBAaHHIO OKPEMHX CHCTEM: IOKAa3HUKH JKUT-
T€3MATHOCTI 30impmmInch A0 53,1419,9 OaniB, mokas-
HUKH 3aTalbHOTO CIIPHHHATTS 30POB’S 30UTBIIMINCH IO
50,5+18,3 GauiB, mOKa3HUKH (Pi3UIHOTO (PYHKI[IOHYBaHHS
— 110 74,4+19,0 6amis.

BucnoBku. BracHi mociipkeHHS MiATBEpAWIN AaHi

NICUXO0EMOIII}{HI TTOKa3HUKH Y XBOPHX i3 JiereHepaTHBHO-
TUCTPOoQIYHUME ypasKeHHSIMH XpeOTa, B TOMY YHUCII MpH
OHIBX. IlpencraBneHi  JaHi € OKPEMHMH €TalloM
JIOCITIHKEHD 10 po3po0Ili KOMIUIEKCIB peadimitamii  is
xBopux Ha OIIBX, moTpeOyroTh MOAAIBIIIOTO aHATI3Y Ta
BUBYCHHS.
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The therapeutic exercise as a mean of influence on indicators of emotional state of patients with osteochondrosis of the
cervical spine
0. Huzak, O. Dulo, O. Maltseva, K. Meleha
Abstract. The subject area of this article is the impact of therapeutic physical training on psycho-emotional state of patients with
osteochondrosis of the cervical spine. It was established that individually tailored exercise program and psycho-emotional adjustment
significantly improved patients psycho-emotional indicators and their quality of life.

Keywords: osteochondrosis of the cervical spine, psycho-emotional disorders, therapeutic physical training.

JleueOHas ¢uzHUecKasi KyJbTypa KaK CpPeICTBO BJMSHHS HA NMOKA3aTeIHd MCHXO3MOLHMOHAJIBHOTO COCTOSIHHS Y 0O0JBHBIX
0CTEOXOHIPO30M IIEHHOT0 0T/IeJIa MO3BOHOYHHKA
A. 10. I'yzak, A. A. [lyao, O. b. Manbuesa, K. I1. Meisera
AnHoTammsi. CTaTbsl NOCBAIICHA U3YYCHUIO BIUSHUS Je4eOHOU (HU3MYECKOH KyJIbTyphbl Ha IICHXOIMOLMOHAILHOE COCTOSIHHE Y
OOJIBHBIX OCTEOXOHIPO30M IIeiiHoro otaena mno3BoHoyHuka (OLIOIN). VYcranoBneHo, 4YTO MHAMBUAYaTbHO MOAOOpaHHBIC
yl'lpa)KHeHI/Iﬂ M TICUXOOMOLMOHAJIbHAsA KOPPEKLHUA IMalMEHTOB 3HAYUTCIBHO ynquLmna IICUXO0OMOILIMOHAJIBHBIC II0KA3aTCIIu U
Ka4eCTBO JKU3HU OOJbHBIX.

Knrouesvie cnosa: ocmeoxonopos welinoco omoena no360HOYHUKA, NCUXOIMOYUOHATIbHbIE HAPYWEHUs, JledeOHas pusuieckas

Kynomypa.
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AHHoTaumsi. B crartbe HCCIICIOBAHO NMATOTCHHBIC IITAMMBI

Helicobacter pylori vac A u cag A B Kajie, KpoBH M OumomnraTax

CIIM3UCTON O0OJIOUKM KeNTyJKa METOJOM IIOJIMMEpasHOH IIeMHOM peakIuu NpH TacTPOIyOJCHONATHSX, WHIYIIMPOBAHHBIX
HECTEPOUIHBIMI IIPOTUBOBOCIIANIUTENBHBIMI TIPEHapaTaMy, y OOJBHBIX OCTE0apTPO30M. YCTaHOBIEHO BBICOKYIO YacTOTY
BhIsBIeHns cag A'/vac A" mrammos Helicobacter pylori mpu 3po3dBHO-A3BEHHBIX MOPAKEHHSX KETyAKa Yy 0O6CIIEeI0BAHHBIX

OOJILHBIX.

Knrwuesvie cnosa. Ocmeoapmpos, necmepououvie npomugogocnailumenvhvle npenapamsi, eacmpooyooenonamuu, Helicobacter

pylori.

BBenenne. Octeoaptpo3 (OA) — Hamboyiee MUPOKO
pacrpocTpaHeHHOe 3a00JIeBaHUE CYCTAaBOB. 3a JaHHBIMU
MupoBoi cratuctuku 80% Bcell cycTaBHON MaTOIOTHU
BeinagaeT Ha OA [6]. OA BcTpeuaeTcs y Kaxa0ro TpeTb-
€ro mamueHTa B Bo3pacTe oT 45 no 64 ner u y 60-70%
crapue 65 net [12]. B repanuu npu OA mwupoko npume-
HSIOT HECTEPOMIHBIC TPOTHBOBOCHAIIMTENIBHBIE MTpenapa-
11 (HIIBII), T.K. BOCAJIMTENBHBIN MpoOIIECcC SBISAETCS H
MIPUYUHON Pa3BUTHUS OoJiell y TakuX OOJIBHBIX (PEaKTHB-
HBI{ CHHOBUMT), W OJHUM u3 (PAKTOpPOB TMporpec-
cupoBanus OA [1]. Cuuraercs, 94To exeaHEBHO 0K0JIO 30
MiH. mroaer nmpuanMmaroT HIIBII, a exeromno — 6omee 300
MiH. yenoBek. B nelictBurensnoctu HIIBII npumensitor-
Csl 3HAUUTENBHO INUPE W HCIOJBb3YIOTCS JUIA JICUCHHMS
pa3nMuHBIX OONeBBIX cuHApoMoB. Hambomee xapaktep-
HBIH M 4YacTblii 1MOOOYHBIH 3(deKT Nnpu IpUMEHEHHH
HIIBII sBasleTca TOKCHYECKOE BO3JEHCTBHE JAHHBIX
NIPENapaToB Ha CIM3UCTYIO 000JIOUKY IHIIEBAPUTEIHHOTO
Tpakra, u3BecTHoe Kak HIIBII-ractpoayonenonatuu
(CAIT). SI3BBI *xenmyaka W JABEHAAMATANIEPCTHON KHUIIKH
BeBILTIOTCS Y 10-15 % marumenTtoB, peryssipHO NpHUHU-
marormux HIIBII, a sxenygouHo-KuIlIeyHOE KPOBOTEUEHUE
mwm nepdopanys B TEUECHHE ToJa MOXKET Pa3BUTHCS B
1-1,5% cmygaes [11,13,16,17]. Tlostomy, I'IT1, nHIyIH-
poBanHbsle mnpuemom HIIBII, sBnsrorcs cepbe3HOl
MEIUKO-COIMATbHON MPOoOIeMOl U TPeOYIOT MOCIeIyIo-
IIEro U3y4YeHusl.

Kparkunii 0630p myosmkanuii mo teme. Helicobacter
pylori (Hp) — 3T0 oawH W3 caMBIX pacHpoOCTPaHEHHBIX
MATOTCHOB, JOJI1 WHGUIMPOBAHHBIX UM JIMI] B OOLICH
nonyssuuu cocrasisier 50% [4]. MnpuunposanHocts Hp
y 6omeubIx ¢ HIIBII- I'/IIT B EBpome cocraBisieT 48-60%,
B Poccun — 65-80%. CymiecTByeT MHEHHE, YTO COIMYTCT-
Byromas nH(pekuus Hp sBiseTcs BO3SMOXHBIM (HaKTOpOM
pucka HIIBII-ractpomatum, MOBBIIIAET PUCK 00pa3o-
BaHHS TacTPONYOJEHANBHBIX dpo3uid W 3B [8,9]. Psn
HCCIIeIoBaTeNel, HAmpOTHB, CYHUTAIOT, YTO COITyTCT-
BYIOIINH XENHKOOAKTepPHO3 yMEHBINACT PHCK ITOBPEXK-
neaust npu Jyedenun HIIBII 3a cuer BocnajeHusi u
aKTHBHOTO KPOBOCHA0XCHMSI B CIIM3UCTOH 000J0UYKe
MUIIEBAPUTEIEHOTO TPAKTa, a TAKKE YCKOPCHHOU MPOJTH-
¢eparun smutenus [3,5]. Ponrs Hp B maToreneTnueckux
Mmexannzmax pazsutus ['II1, oOycnosnennsix HIIBIIL, y
6ompHbIX OA sBIISETCS HEOJHO3HAYHOM M NPOJOIDKAET
H3yYaThCS.
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Heas uccienoBanus. YCTAHOBUTH HATUYUC MMATOTCH-
HbeIx mTaMMoB Helicobacter pylori mpu ractpomyoncHo-
MATHSX, UHAYIIMPOBAHHBIX HECTEPOUIHBIMU MPOTUBOBOC-

MAIUTCNFHBIMU  TIPETapataMi, Yy OOJNBHBIX  OCTEO-
apTpo30M.
Marepuaibl u MeToabl. O0cnenoBaHo 45 OONBHBIX

OA ¢ comyrctByromumu Hp-acconmuupoBanabivu /111,
naaynupoBanabiMu - HIIBII. Bcem  GonpHBIM — jiist
nuarsoctuku ['JIIT Obimo mpoBeneHo ¢udporacTpomyo-
JIEHOCKOITHIO C MPHIIEILHON OMOTICHEH 32 OOIIeTPUHATOM
METOIMKOH ¢ TIOMOIIbIO (hHOpPOTacTPOayOIeHOCKOIA
«Olimpusy.

[Ipucyrcreue Helicobacter pylori onpexnemnsiian mytem
WHBA3UBHOW  JKCIPECC-IMATHOCTUKA HMH(MEKIUU IO
ypea3HOW aKTHBHOCTH OHMONTAaTa MOJYYCHHOTO BO BpPEMS
9HJIOCKOITMYECKOTr0 00CIIEeJOBAHMS CIN3UCTON 000JI0UKH
xemyaka (COX) ¢ moMOIIpI0 THArHOCTUYECKUX HAaOOPOB
XEJIINJI®-tect («<AMA», Cankt-IleTtepOypr), Mopdo-
jmormdeckumu  obOcmenoBaHusMu  (Okpacka  azyp-lI-
D03WHOM) U C TOMOIIBI0 UMMYHOXpOoMaTorpadguaeckoro
TeCTa Ha oIpeneneHue aHTureHoB Hp y oOpasmax
¢dexamuit (CerTest Biotec, S.L., Mcmanus, «Dapmacko»).
Omnpenensn reHs! mramMMmoB Hp vac A Ta cag A B Kaie,
KpOBH W OHONTAaTaX METOJOM MOJMMEPa3HON IICIMHOM
peaxuuu (ITLIP).

PesyabTaTel W ux o0cy:xaenme. Y Bcex o0cieno-
BaHHBIX OOJILHBIX B Kajie reHbl mrtamMmoB Hp vac A Ta cag
A otcyrctBoBanu. [P B kane ¢ ompeneneHneM TreHOB
MATOT€HHOCTH JIOCTATOYHO HOBBIA METOJ, UyBCTBUTEIIh-
HOCTP W CHEIU(UIHOCTH KOTOPOTO UETKO eme He
onpeneneHsl [2]. YV aTux ke OONBHBIX OblIa MpOBEICHA
[IIIP B KpoBU i1 NOATBEPKACHUSI OTCYTCTBHSI I'€HOB
natorenHoctd Hp. ¥V 11,1% G0onbHBIX OBLIO THATHOCTH-
poBaHo vac A’ mTaMMbl. DTOT TOKCHH SBJISIETCS HAMGO-
nee usyuensiv [10].  TIpucyTctBue vac A’ ycumupaer
CTOWKOCTh OaKTepWu, BICUET K OOpa3OBaHHUIO MMOP B
[UTOIUIA3MATHYECKOW MEeMOpaHe KJICTOK SIUTEIHs, YTO
MPUBOJAUT K WX Bakyanm3anuu. Cuuraercs, 4to vac A+
MPUCYTCTBYET BO BCeX ITaMMaxXx Hp u uwrpaer BaxHyIO
pOJIb B IKU3HEACATEIBHOCTH WH(EKIMH, TeHETHYCCKU
BapuabeneH [14]. JlureparypHble JaHHBIE CBHUICTEIHCT-
BYIOT, YTO YacTOTa BBIABICHHWS TeHOB Hp B pasHBIX
OMOJIOTHYECKUX MaTepranax OJHOTO U TOTO e OOIBHOTO
MOJKET 3HAYUTEIHHO OTIINYAThCSA B CPABHEHHH C UCCIIEIO-
BaHMSAMH B OwonTarax [7]. YuuThiBas BbIIIE CKa3zaHHOE,



OBLTO TIPOBEICHO HUCCIICAOBAHHE MATOTCHHBIX IITaMoB Hp
B Oouonrarax COXX meromom IIIP. ¥V 62,3% GonbHBIX B
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6uonTatax 6611 06HapykeH cag A’ y 80% obcienoBan-
HEIX vac A" (puc.1).

160,0%
140,0% Hp "+" HIIBII-
120,0% - s 9PO3UBHO-513BEHHEIC
100,0% 1% é TOpayKEeHHA
80,0% - — b
AT Y —
40,0% 1 - — . | ———aam— 3 Hp"+" HIIBII-
20,0% - - S S WS - 2CTPUTHAyOIeHHT
0,0% ; ; . . o
cag A+  vac A+ cag cag cag A-
A+/vac  A+t/vac /vac A+
A+ A-

Puc. 1. YacTora BeisBIeHns mrammos cag A' Ta vac A* Helicobacter pylori mpu racTpoayoaeHONaTusx,
MHIYLHPOBAHHBIX HECTEPOUAHBIMU IPOTHBOBOCIIATHTENBHBIMY TIPENapaTaMy, ¥ OONBHBIX OCTE0apTPO30M

U3BecTHO, UYTO HaiMuMe TOMBKO ONHOTO vac A’ He
omnpesienseT IUTOTOKCHYHOCTh IITaMMa, HECMOTpS Ha €ro
OIpeNieIeHHe TOYTH BO BCEX IITaMMax, TOJMBKO 50% OymyT
BBI3BIBATH BaKyatMsammio in vitro [117]. IlTtammer cag A"
CIOCOOCTBYIOT Pa3BUTHIO MHTEHCHBHOTO KIIETOYHOI'O OTBETA:
BOCTIJICHHIO CJIM3HMCTOM 00O0JI0YKH, MOBBILAIOT MPOIYKIIHIO
[IUTOKWHOB, CITOCOOCTBYIOT KJICTOUHOM Tpoimdepartid ¢
norubemun kietok. IlocrenHre nccneoBaHus MOKa3aIH, 9TO
Hp ¢ cag A" mraMMamMH O4YeHb MMMYHOTEHHBIA |
BUPYJICHTHBIM, BBI3BIBACT OOJiee Cephe3HBIe OCIOKHEHHS
YKEITyIOYHO-KHIIIEYHOTO TpakTa [15,18].

IMatorenuslii mTamm cag A'/vac A” IMarHOCTHPOBAJIH
y 8,9% ciyuaeB, a y 53,3% OONbHBIX — MATOTCHHBIN Ta
yIblleporeHnblii mramm cag A'/vac A",

Bucokas yacToTa BhISIBICHHS TATOTCHHBIX MTaMOB Hp
YCTaHOBJIEHA ~ HMMEHHO  TPU  DPO3UBHO-A3BEHHBIX
mopakeHUsX (y 73,3% OOJBHBIX C 3PO3UBHO-SI3BCHHBIMH
MOPAXKEHUSIMHA KEITyJOYHOTO TpakTa YCTAaHOBIECHO cag
A'/vac A"), uTo B Ompe/IeNIeHHOI Mepe JJOKa3bIBAeT POIb
Hp B maroreHHBIX MeXaHM3MaxX JECTPYKTHUBHBIX

IIPOLIECCOB XKEIYAO0UYHOTO TpaKTa Ha (POHE MCIIOIb30BaHUS
HIIBII. Henarorennsie mrammel Hp cag A/vac A” 6bun
oOHapyxeHbl TOnmbKO B 11,1% ciydaeB, mpu 3TOM Yy
20,0% OOJBHBIX C TaCTPUTOM M IyOJCHUTOM U Yy 6,7%
OOJIBHBIX C APO3MBHO-SI3BEHHBIMH ITOPAKECHUSIMH.

BeiBoasl. 1. I[Ipu usydyenun metomom IIIP mrammos
Hp B kaje u KpPOBM HpU TacTPOLYOJCHONATHAX,
naaymmpoBanHsix HIIBIL, y GombHBIX oOcTeoapTpo3oM
YCTAaHOBJIEHO HAJIMYUE BHUPYJICHTHOTO INTaMMa vac A,
[IaTOTE€HHBIN cag A HE IMarHOCTHUPOBAHHO.

2. UccnemoBanne TaTOreHHBIX mTamMMOB Hp B
OuomnTarax CIM3UCTOW OOOJOYKH IKEIyAKa YCTAHOBMIIO
Hammane vac A B 80,0 % OompHBIX, cag A — B 62,2%
ManueHToB. BrIcokasg yacToTa BBISBIGHUS MATOI€HHBIX
mramMoB Hp ycTaHOBIEHa HMEHHO TPH 3PO3UBHO-
SI3BEHHBIX MOPAXXEHMSX, 4YTO B OIPEAEICHHOH Mepe
JoKa3plBaeT poib Hp B MNaToreHHBIX MeXaHH3Max
JIECTPYKTUBHBIX IIPOLECCOB KETYJOYHOrO TpakTa Ha
¢one ucnonszoBanusi HIIBIT y GonbHBIX 0CTE0apTPO30M.
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Genetic factors of Helicobacter pylori pathogenicity at gastroduodenopathies induced by nonsteroidal anti-inflammatory
drugs in patients with osteoarthritis

L.

Honcharuk

Abstract. The paper investigated pathogenic strains of Helicobacter pylori vac A and cag A in feces, blood and biopsy specimens of
gastric mucosa by polymerase chain reaction at gastroduodenopaties induced by nonsteroidal anti-inflammatory drugs in patients
with osteoarthritis. It was found a high frequency of cag A +/ vac A + strains of Helicobacter pylori in erosive and ulcerative lesions
of the stomach in the patients examined.
Keywords: Osteoarthritis, gastroduodenopathy induced by nonsteroidal anti-inflammatory drugs, Helicobacter pylori.
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AHoranisi. CraTTs TpUCBSYEHA BHUBYEHHIO 3MiH

IIOKA3HUKIB

eHjoTenianpHoi  PyHKIT

y XBOpUX Ha

racTpoe3odareanbHy peduIoKCHY XBOpoOy Ha TiIi IyKpoBoTo fiabery Tuiy 2 Ta 0e3 cymyTHBOI marosorii. Otpumani
pe3yJbTaTh AOCIIKEHHS JI03BOJISAIOTH CTBEPDKYBATH, 10 NPHU JaHOMY KOMOPOIZHOMY CTaHl eHjoTeianbHa QyHKis

3HA4YHO MNOpylIcHa Ta

MMPOABJISIETBCA HU3BKOIO lIyTJ'II/IBiCTIO CYAUHHOTO eHHOTeJ’IiIO J0 HaIlpyru 3CyBY, c1a0KO10

3MATHICTIO CYOWH [0 Ba30JWIATAIii, MATOJOTIYHOIO TiNePIPOAYKIIEI0 EHAOTeNiHy — | 1 IOHIXEHHSM BMICTY
CTaOUIBHUX MeTa0O0IITIB MOHOOKCHIY HITPOTEHY B IJIa3Mi KPOBI.
Kniouosi cnosa: cacmpoesogpaceanvra pegpnoxcna xeopoba, yykposutl diabem muny 2, eH0omenianbHa oucQyukyis,

8A300UNISIMAYISL.

Beryn. OnHiero 3 BAOKIUBUX MPOOJIEM CydacHOI MeIHIIH-
HU € BUBUEHHs QyHKIIi eHxorenito cyauH. Lle oOymoBe-
HO THM, 110 €HAOTENI MATpUMYE OaaHc MiXK MPOTYKITi-
€10 Ba3OWIATYIOUHMX, AHTIOMPOTEKTHBHUX, AHTIOMPOJIi-
¢deparuBHUX (PakTOpiB, 3 OJHOTO OOKY, 1 Ba30OKOHCTPHK-
TOPHHX, TPOTPOMOOTHYHHUX, TpOTidepaTHBHUX (aKTOPiB
— 3 iHmoro. Ilin enporeniansHoro muchynkuiero (EJT)
PO3YMIIOTh nUCOANTaHC MK JaHUMH YHHHUKAMH, IO
HiATPUMYIOTh TOMEOCTa3 CyIMHHOI CTIHKH Ta PETYJIIOI0Th
Garatounciensi Qynkuii engotenito. IIpossamu EJ] €
MOPYIICHHST eHIoTeNii3anexHoi BazommisaTanii (E3BJ]),
sKa TPOSBIAETHCS 3aBASKH 3MCHIICHOMY CHHTE3Y
MoHOOKcHAy HiTporeHy (NO), mpu 30epekeHiit mporyKimii
EHIOTEeMM3AICKHNX Ba30KOHCTPUKTOPIB, Ta EHJIOTe-
nirine3anexxnoi Bazoamwsatamii (EHB/I) [5].

EJl Bimirpac BaxIMBY pOJb y PO3BUTKY JESKUX
nposiBiB  mykpooro miabery (IIJI) i € ocHOBHOIO
NIPUYMHOIO CYAMHHHX YCKJIQJHEHb JJAHOT'O 3aXBOPIOBaHHS
[1, 5]. OnHak, 3aaUIIAOTBCS HE OO0 KIiHIISA 3’SICOBAaHMMH
MEXaHi3MH PO3BUTKY JUCQYHKLIT EHIOTEN0 Ipu
ractpoezodareansHiii  pedmiokcHii  xBopobi (I'EPX),
noeanadii 3 /] tumy 2.

Merta pociaimkeHHsi. BuBumTH Ta mpoBecTH aHaui3
TOKa3HUKIB (GyHKIII eHgorenito y xBopux Ha 'EPX Ha
1ii [IJ] Tumy 2 Ta 6e3 CymyTHBOI MMaToJIOTii.

Marepian i meroau. [locmimkenns mposeaeHi y 27
xBopux 3 ['EPX, B moemnanni 3 IIJ 2 tumy T1a y 15
narienTiB 3 [EPX 6e3 cymyTtab01 martomorii (20 9oroBikiB
1 22 xinku) y Bimi Bix 43 10 70 pokiB. 7 NMpakTHYHO
smopoBux oci6 (I130), penpe3eHTaTHBHUX 3a BIKOM i
CTaTTIO, CKJIAJI KOHTPOJILHY TPYILY.

I'EPX BepuodikyBanu 3rigHo 3 Jloc-AHIDKEIECHKOIO
knacudikaniero (1994), xepyroduch peKOMEHAALISIMA
I'enBanbebkoro  (1997) ta Monpeanscbkoro  (2005)
KOHCEHCYCIB Ta «YHi(p)iKOBaHUM KIIHIYHUM MPOTOKOJIOM
HaJaHHsI TIEPBUHHOI, BTOPWUHHOI  (CIeIianTi30BaHoOl)
MEIWYHOI JIOTIOMOTH XBOPHUM Ha TracTpoesodareanbHy
pedurokcHy XBOpoOy», 3aTBepikeHMM Hakazom MO3
Vkpainn 3a Ne 943 Big 31.10.2013 p. Miarmo3 IIJ]
BCTaHOBIIOBaNM 3rigHo 3  «[IpoTokonoM HagaHHA
MEJIMYHOI  JIONIOMOTM XBOPUM HA  HEYCKJIaJHEHHH
IyKpoBUH niaGer», 3arBep/keHnM Hakazom MO3
VYxpainu 3a Ne 356 Bix 22.05.2009 p.

BinmoBimHO 10 3aBOaHb JOCIIPKESHHS MAIiEHTH Oyiu
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PO3MOJiIeHI Ha HACTYIHI TPYNH 3alle)HO Bill (OpMHU
I'EPX: 1-a rpyna — 14 xBopux Ha epo3uBHy popmy 'EPX
(ETEPX) noennany 3 LIJI Tumy 2, 2-a rpymna — 13 xBopux
Ha HeeposuBHY (opmy 'EPX (HI'EPX) na Tmi /] Tumy
2, 3-1 rpyma — 7 xBopux Ha ET'EPX 06e3 cymyTHBOI
naronorii, 4-a rpyna — 8 xopux Ha HI'EPX y sixkux mpn
netanbHOMY oOctexenHi [/l Tumy 2 BusiBieHO He OyIIO,
5-arpyna — 7 I130.

OyHKIIOHANEHUA CTaH EHJAOTENII0 BHBYAIM 32
KijgbkicTio B KkpoBi enporeminy-1 (ET-1) peaxruBamm
«Bio Tech Lab-S» (ABctpist) Ta BMICTOM KpOBI KiHLIEBHX
mertabomiTiB NO (HITpUTIB, HITpATiB) 3a METOAOM
L. C. Green 3 cniiBaBT. CyaAnHOPYXOBY (PYHKIIIFO TUIEIOBOL
aptepii  (ITA) BH3HaYadM NUSIXOM  JIYIUIEKCHOTO
YIBTPa3BYKOBOTO CKaHYyBaHHS, 3aCTOCOBYIOUH TPOOY 3
peaktuBHoIO Tinepemieto (PT) (E3B/I) mo D. Celermajer i
criBaBT. i poOy 3 HiTporminepuHoM (EHB/I).

Jani oOpoOusin 3a pornoMororo nporpaMu «Statistica
v.6.0» MeTomamMM HemapaMeTpUYHOI CTaTUCTHUKU (KpHTe-
piit ManHa-YiTHi).

PesyabTaTH [ociuifikeHHsi Ta iX O00roBOpeHHs.
Pesynpratn kombopoBoi momieporpadii cymun ITIA y
xBopux Ha [EPX 3anexHo BiJi HASBHOCTI CYIPOBIJIHOTO
/I Ty 2 HaBeneHi B Tadm. 1.

3a HAIIMMU JaHUMH, Y 0OCTEKEHUX XBOPHUX BiJIMiUu€HO
BiporimHe 30umbmeHHs BuXigHOTO miametpy ITA (D¢) B
TIOpiBHSIHHI 13 Tpymnoto kKoHTpomo (p<0,05) Tta i3
BipoTigHOIO BiaMiHHICTIO 3 1-t0 Tpymoto (p<0,05), a
TaKOX HE3HauHe 3pOCTaHHs MovaTkoBoi mBuakocTi (Vo)
(p>0,05) y nopieustani 3 [130. Ie nosicHIOETbCS THM, IO
3MaTHICTh JApiOHMX CcymuH 10 po3mmpeHHs npu LIJ]
NopyIeHa, ToOTO YacTille 32 BCe BOHU PO3IMIMpPEHi, IO i
BU3HAYa€ 3HAUCHHS IIBUJIKICHUX XapaKTEPHCTHK B IpyIi
xBopux Ha L[JI, ockibKM HasBHA OOCpHEHA 3aJICIKHICTH
MIBUIKOCTI KPOBOTOKY 110 KamiOpy cymuH. Hampyra 3cyBy
Ha €HJOTENil B CIOKOi (Tj), TOOTO Ba3oMOTOpHA (YHKIIIS
engorenito, y xsopux Ha EI'EPX Ta I1/] Tumy 2 BiporigHo
3HmKyBanace Ha 17,6% (p<0,05), a y obOcrexeHux 3
HI'EPX Tta U Ttumy 2 Ha 6,8% (p>0,05) mopiBHSHO 3
KOHTPOJIBHOIO Tpymoro. Y TariedtiB 3-1 rpymu T,
3HMKyBanack Ha 9% (p>0,05), a y xBopux 4-i rpynu
JMaHWHA TIOKAa3HWK 3anuinaBcs HesMmiHHEM (p>0,05) y
TIOPIBHSIHHI i3 37I0POBHMH.
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Taomauus 1. [Toxasuukn GyHKIIIOHATEHOTO CTaHy €HIOTENII0 Ta Ty TIIMBOCTI IJIEY0BOI apTepil 10 HANpy>KEHHs 3CyBY Ha €HAOTENii
Y XBOPHX Ha racTpoesodareansiy peuIiokCHy XBopoOy, IOEIHAHY 3 IyKPOBUM HiabeToM THIry 2

ETEPX + TUL HIEPX + ETEPX HIEPX (rpyna 130
o 2 Ty (rpyma 3), n=7 4), n=8 (rpyma 5)
(rpyna 1),n=14 | (rpyna2),n=13 pyna 2), ’ n=7
0,45+0,01 0,410,01 0,41+0,02 0,38+0,02 0,36+0,01
Do, CcM * * [k [k %
V,, em/c 78,66+3,46 80,52+4,12 78,27+3,78 80,31+4,91 76,56+4,91
2 35,07+1,62 39,67+2,76 38,70+2,11 42,64+2,68 42,54+3,18
To IUH/CM * .
0,46+0,01 0,43+0,01 0,44+0,02 0,46+0,02 0,44+0,01
Dl, CM S
Vi, em/c 95’57f 377 118,08+3,59 */** 108,57+5,21 * 129,88+5,87 **/# 130,7142,65
2 41,55+1,74 55,32+2.48 49,2142,29 57,89+3,98 59,86+2,17
T) JUH/CM N . Py -
0,012+0,007 0,018+0,013 0,036+0,011 0,074+0,011 0,077+0,006
ADy, cm * N " s
> 6,47+1,01 15,65+1,80 10,51+1,11 15,25+1,74 17,31+1,76
Aty mun/cM N o . "
D,, cm 0,48+0,01 0,46:0,01 0,47+0,02 0,48+0,01 0,47+0,01
Vs, emfe 92,71%3,24 106,62:4,19 101,00+6,04 115254533 ** 115,7144,25
1, ma/on? 393 1::1,89 46.5142,35 #* 42,96+2,14 48,421:3,17 49,80+2,56
AD;, cm 0,027+0,012 * 0,049+0,014 * 0,0630,017 * O,ISS;EF%SIS 0,105+0,009
At, mun/eM? 4.24+1,18 6,84+1,05 4,26+0,64 5,83+0,84 7,26+1,14
2 %
0,12+0,06 0,21+0,07 0,34+0,09 0,55+0,08 0,56+0,08
Kiyo. * * ok ek
K, y.0. 078:0,17 0,9810,20 1,63ik0,44 1 890,28 sk 2,10+£0,45
E3BJTIA, % 102,78+1,65 * 104,85+2,90 * 108,91£2,71 * A 120,87+1,50
EHB/I 1A, % 106,14+2,64 * 112,52+43,27 * 116,01+4,60 * 121,5/9)!‘11,60 129,274+2,61

Ipymitku: ©0 — BUXigHE HANPY>KEHHS 3CYBY, T — HapY)KEHHS 3CYBY Yy BIAIIOBIIb Ha peakTUBHY rimepemito, K — ayTimmsicth
UICYOBOT apTepii 10 HampyXeHHs 3CyBY; ¥ — BiaMminHOCTI mocToBipHi (p<0,05) y MOpIBHSAHHI 3 TPYIOI0 3A0POBUX 0Ci0; ** —
BiIMIHHOCTI ocTOBipHI (p<0,05) y mopiBHsAHHI 3 MOKa3HUKOM Yy xBopux Ha LI/ Tumy 2 i3 ET'EPX; *** — pi3aunsg BiporigHa
(p<0,05) y nopiBHsiHHI 3 noka3HuKoM y xBopux Ha LIJ] tunty 2 i3 HI'EPX; # — pi3Huus BiporiHa y HOpPiBHIHHI 3 TOKa3HUKOM

y xBopux Ha EI'EPX i3 i3onpoBaniM niepedirom (p<0,05).

IIpoBenenns tecty Llenevimaiiepa-CopeHceHa BUSBHIIO
3HaYHI TOPYIIEHHS CYIHMHOPYXOBOi (PYHKIII eHIOTEII0 y
BCIX MaIi€HTiB KpiM 4-1 rpynu xBopuX. Uepe3 | XBUIHHY
Micas TPUNUHEHHS TmepeTuckanHs [IA  30epiramuch
BIPOTIZIHO BHILI NOKA3HUKH IIBUIKOCTI KpoBOTOKY (V) y
rpymi I130 mopiBHSIHO 3 TpynaMu XBOpHX, a came y 1-i
rpyni V; 0yB Hmxuuid Ha 26,9% (p<0,05), y 2-it rpymi —

Ha 9,7% (p<0,05), y 3-it — Ha 16,9% (p<0,05), a y 4-ii
Ipymni MBHAKICTH KPOBOTOKY Oyma B Hopmi (p>0,05).
HiameTp cyawmH B cepeqHbOMY HE 3MIHHUBCS, TPOTE Y
obctexxennx 3 ETEPX Ta IIJI Tumy 2 Oyno
BigMmiueHo, oo nume y 2 (14,3%) xBopux crocrepira-
Jach aieKkBaTHa BasomwiAtaiis, y 3 (21,4%) narieHTiB
BCTaHOBJICHA IIOBHA BIiJCYTHICTh peakiii Ha mpoly, y
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4 (28,6%) oOCTexeHHUX BHSBICHO HEaJeKBAaTHY Ba30H-
nsTanito iy 5 (35,7%) xBopux BigMmivanack mapagoKcaib-
Ha Ba3oKOHCTPHKIiA. Y 9 (69,2%) mamientiB 2-1 rpymu
BCTAaHOBJICHA IIOpYIIEHa  Ba3OAWIIATALSA, 3  HHX
BignoBigHO ¥ 2 (22,2%) — mapagokcaigbHa Ba30KOHCTPHK-
mist, y 5 (55,6%) — HeamexkBaTHa Ba3OAWIIATALISA Ta y 2
(22,2%) — Oyna BincyTHs AMHaMika nmokasHukis E3B/I.

[Tix yac obcrexxenns 3-i rpynu xBopux y 4 (57,1%)
oci0 crocrepirany MO3UTHBHUI TPHpICT IiameTpy, y 2
(28,6%) — BincyTHicTh peakiii Ha mpody Ta 'y 1 (14,3%) —
HeanekBaTtHy Basomwaranito. [Ipu HI'EPX 3 i30mbo-
BaHUM MepediroM Takoxk BiaMivanachk HemoctaTHs E3B/I,
OJIHAK BHUPAKCHHICTh IMX 3MiH OyjJa HE3HAYHOM.
Hanpyra 3cyBy (1)) mim gac mpodu 3 PI' mocrosipHO
3amKkyBanack Ha 30,6% (p<0,05) Tinpku y mamiedTiB 1-i
rpynu. [Ipn neomy y xBopux Ha EI'EPX 3 I/l Tamy 2 1,
Oyma Ha 15,6% Hmxkue, HiX y manientiB i3 ETEPX 6e3
cynposigHoro IIJI. UyTnuBicTe €HIOTENiI0 A0 HANPYTH
3cyBy ming wac PI' (K,) 3HmKyBasach y BCiX XBOpHX. SIK
BHUIHO 3 TaOn. 6.1 HaWHWKYI MOKA3HUKU BiIMIYaIUCh y
xBopux i3 E'EPX i HTEPX rta LIJ] Tumy 2, sxi BiporizHo
BiZpi3HsUTUCH Bix nanux y [130 (p<0,05).

[lix wac mnpoBeneHHs ™PoOM 3 HITPOIIILIEPHHOM
BusiBiieHo 3HmxkeHHss EHB/L y Bcix rpymnax o0cTexxeHux, a
HaiOinpIe y xBopux Ha LIJ] tumy 2, mo moxe Oytn
OB ' 5I3aHO 31 3HWKCHHSM CHPHUHATTS TJIaJIKOM SI3€BHX
KIITHH CyIUH 0 HITPOBa3OMMIATATOPIB, IIO B CBOIO
gepry MOKe crocrepiratuch npu rimokcii. Tak, y 3
(21,4%) xBopux 1-i rpymnu croctepiraiy mapaaoKCaabHy
Ba30KOHCTpPUKILI, V 8 (57,2%) — HealeKBaTHY Ba30IHJIs-
tarito Ta y 1 (7,1%) — BinCyTHICTE peakiiii Ha mpoOy. Y 2
(15,4%) marienTiB 2-1 rpyn# BCTAHOBJICHO MapajoOKCalb-
HY Ba3oKoHcTpukUito, y 7 (53,9%) — HeanekBaTHy Ba3o-
musrario iy 1 (7,7%) — BiACyTHIO TUHAMIKY TIOKa3HU-
kiB E3B/I. V oci6 3 HI'EPX i3 i301p0BaHMM TiepebiroM He
BusBiieHo nopymenHs EHBJI, ograk BianmoBiap cyauH Ha
HiTpompenapaT Oyia meHoro, Hix y [130 (p>0,05).

V nanienti 3 ETEPX i II/] tumy 2 Ta 3a BifCyTHOCTI
Il Tumy 2 BigMiyanw 3HIDKCHHS HaNpyrd 3CyBY Ha
eHpoTeniit (1,). Tak y oci® 1-i rpynu T, 3HMWKyBanach Ha
21,1% (p<0,05), a y xBopux 3-i rpynu crocrepiraiachk
JWIIe TEHJACHIIS 10 3HIKEHHS JaHOTO NOKa3HHKa Ha
13,7% (p>0,05) mopiBHSHO 3 KOHTPOJBHOIO TIPymoio. Y
obcTtexeHnX 2-i Tpynmu BCTAaHOBIEHO TEHJCHINIO 0
3HIKEHHA T, HAa 6,6% (p>0,05), a y xBopux 4-i rpynu
MAaHUHA TIOKAa3HWK 3aiummaBcs HesMiHHEM (p>0,05) y
MOpiBHSIHHI 13 3m0poBUMH. UyTnmBicth [TA mo Hampyru
3cyBy mig wac mpobm 3 HiTporminmepuHoM (Kj)
3HIKYBAJIAaCh Y BCiX XBOPHX, OJHAK HaWHMK4I BipOTimHI
MMOKAa3HWKKM BiAMIYaIUCh y XBopuxX 1-1 Ta 2-1 rpym
oOctexxeHnx Ta Oymu Hik4i y 2,7 pasu 1a y 2,1 pasu
nopiBasHO 13 Tpynoto [I30 (p<0,05). YV mnauienri 3
ET'EPX 1 HI'EPX 6e3 I tunmy 2 K, 3meHuryBanach y
mopiusHHl 3 [130 ma 22,4% (p>0,05) Ta Ha 10%
(p>0,05), i3 BiporimHoro BimMmiHHIicTIO 1-a 3 3-o010, 1-a 3
4-o10, 2-a 3 4-o10 Tpymamu (p<0,05).

Ha rtenepimmnili yac moBeaeHO, MO MPOBIAHY POIb y
BuHHKHEeHHI EJ] Bimirpae amcOananc Midk Ba3OAMIISATATO-
pamMu Ta Ba30KOHCTPHUKTOPaMH B OiK OCTaHHIX i pO3BHTKY
Ba3OKOHCTpHKINi. Tak, 3a pe3ynbraTaMu JOCHTIHKEHHS
(Tabn.2) y Bcix 00CTeXyBaHMX TIpynax BHUSBICHO
BIpOTiZIHE 3pPOCTaHHS IMOPIBHSIHO 3 KOHTpojeM piBHS ET-
1, a came y xBopux 1-i rpynu nanuii mokasHuk y 10,9
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pa3iB TEpEeBHINYBaB MOKA3HUKH KOHTPOJBHOI TPYIH
(p<0,05), y mamienTiB 2-i rpymu — y 5,4 pasu (p<0,05), y
obcrexxennx 3-i rpymu — y 5,9 pasu (p<0,05), a 'y ocib 4-
rpynu — gume y 2,3 pasm (p<0,05) i3 HasgBHICTIO
BiporimHoi MikrpymoBoi pizaumi (p<0,05). [Ipudomy, K
BKa3yIOTh JaHi, HaBeJCHI B TabJ. 2, y XBOPUX 3 IOEJ-
HanuM niepebirom 'EPX ta IIJ] Tuny 2 cmoctepiranocs
ictoTHime 3pocranHs Bwmicty ET-1 y kpoBi, HiXx Yy
MaIfieHTiB i3 i3ompoBanuM nepedirom ['EPX. Kpim Toro,
npoxykuist ET-1 enoreniem 3pocrana no mipi noriauoiieH-
Hs 3anansHOro mporecy COC, ToOTO y 0OCTeKeHHX 3
ET'EPX ta IJ/I Tammy 2 ET-1 OyB IOCTOBipHO BHIIMM Y 2
pasu HiX y mamientiB 3 HI'EPX Tta IJI tumy 2, a y
narienTiB 3 EI'EPX 6e3 cympoBimgHOi marosiorii piBeHb
JIaHOTO BA30KOHCTPUKTOPY OYyB y 2,6 pasu BipoTrigHO
OoimpmmM HiX y xBopux 3 HIEPX 3 i3ompoBanmM
nepebiromM, IO MOXE CBIAYUTH TPO BAXKIUBY POIH
JAaHOTO  TOJNIMENTHAYy B  HAaTOTeHe3i  XPOHIYHOTO
3ananeHHs [4].

BaxmuBy ponb y BunukHenHi EJ] Bigirpae nopyimeHHs
B CHCTEMi MOHOOKCHJY HITPOT€HY, OCKUIBKM IIpH
Oaratbox marojoriyHux craHax NO mnposiBiIsi€e MOIIKOI-
XKYI0Uy JiI0, 110 BUPAXKAETHCS B MiJCHICHHI IPOLIECIB Iep
OKCHIHOI'0O OKHCHEHHS JiINiIiB, 3HKEHH] aHTHOKCUIAHT-
HOTO TMOTEHINialy KIJITHH, iHTi0OyBaHHI HU3KH (DEpMEHTIB
Ta MPU3BOIUTH JI0 MOPYIIEHb MIKPOIMUPKYJIIAIII Ta IpOJTi-
(deparii rmankoi myckynatypu [1, 2, 7].

3a mammmu naaumu, y mamieHTtiB 3 ETEPX i HTEPX
ta L[/l Ty 2 Oymo BCTaHOBIEHO BipOTiIHE 3HIKEHHS
BMICTy B KpoBi cTabutbHHX MertabomitiB NO, a came Ha
63,4% (p<0,05) ta 40,8% (p<0,05) y mnopiBHAHHI i3
IPYNOI0 KOHTPOJIO, 13 BIPOTIMHOIO BIIMIHHICTIO MiX
coboro (p<0,05) (tabm.2). [laHe 3HWKEHHS BMICTY
kinneBux MetabomitiB NO y xBopux Ha I/l tumy 2,
MOXIIMBO 3yMOBJICHO IPUCKOpPEHUM MeTabomizMoM NO,
30KpeMa TpH  IiIBUIIEHOMY YyTBOPEHHI  BUIBHHX
pamukamiB [2]. ¥V 3-if Ta 4-if Tpymax, HaBIaKd, PiBEHb
kiHneBux mMetabdomitie NO 30UTbITyBaBCs Y TIOPiBHAHHI 3
[I30 na 54,8% (p<0,05) ta Ha 18,4% (p<0,05), i3
BipOTiTHOIO BiAMiHHICTIO 3 1-f0 Ta 3-f0, 1-f0 Ta 4-10, 2-10
Ta 3-10, 2-10 Ta 4-10 rpynamu (p<0,05). Takum guHOM,
caMe 4epe3 IMaToJIOTIYHy TiNepHpoAyKIi0 CcTabiIbHUX
MmeraboinitiB NO y xBopux Ha ['EPX 3 i30sp0BaHMM
nepedirom, iiMoBipHO, BUuHMKae HepoctaTtHicTh HCC, Tak
SIK, JaHi 010JIOTIYHI aKTHBHI PEYOBUHHU PETYIIIOIOTH TOHYC
HCC, uepe3 ctumyssmiro HelpoHiB cTpaBoxony [2, 3, 6].
JlocmimKkeHHS KOPEAIiHHNX 3B s3KIB MiXK TTOKa3HUKAMH
(YHKITIOHATLHOTO CTaHY €HAOTENII0 BUSBHIN HETaTHBHY
xopersniro Mk E3B/], EHB/I Ta mo4atkoBUM JliaMeTpoM
ITA, mo cranosmna r=-0,60 (p<0,05), r=-0,57 (p<0,05) y
xBopux 2-i rpynu Ta r=-0,85 (p<0,05), r=-0,86 (p<0,05) y
narieHTiB 4-1 rpynu. Y xBopux Ha ETEPX Tta I1J] Tamy 2
BCTAaHOBJICHO HAWCWJIBHINIMK TNPSAMUA  KOpeIsiiHUN
3B's30k Mixk EHBJI ta D, (r=0,79; p<0,05). Lle dakt
MATBEP/IKYE TeE, M0 CTYIIHb MOTOKO3aJIEKHOI TMaTarii
Ta HITPOTNILEPHUH-IHIYKOBAHOI TUNIATAIli BH3HAYAETHCS
3a jornoMororo BuximHoro niamerpy IIA, il miamerpy
micnst kommpeciitHoi Ta ¢dapmakosorignoi npo6. Kpim
TOTO, BUSBICHUH CHJIbHUNA OOCPHEHWH KOPEISIiHHIMA
3B’S130K MiX BMicTOM cTabimpaux MetabomitiB NO Ta ET-
1 y kpoBi, sikuii ctaHoBHB y obctexennx 3 HI'EPX Ta I1/]
Tuny 2 r=-0,85 (p<0,05), mo cBimYHTH MIPO
nportusananbHy fito NO. Onnak, y namieHTis 3 ETEPX
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Tadmauus 2. [Toxasuukn GyHKIIT eHIOTENII0 Py TacTpoe3odarealbHiil pedIokcHii XBopoOi 3 1307160BaHUM Hepedirom
Ta i3 CYNPOBiAHUM IyKpOBUM niabetoM Tumy 2, (Mtm)

I'pynn o6cTexeHux
ETEPX + HI'EPX + ET'EPX 1130
Hoxkaznuicu L Tamy 2 LT Tamy 2 (rpyna 3) HFE‘I")X n=(gpyﬂa (rpyna 5)
(rpyna 1), n=15 (rpyna 2), n=18 n=7 n=7
ET-1 1,96+0,09 s s 0,41%0,06 0,18+0,04
(bmons/Mi * 0,98+0,07 */ 1,06+0,08 */ s ok [k 4
CrabutbHi
merabomita NO % . Sk ek 28,06£1,87
(NO,, NOs) 8,67+0,54 14,03+0,94 */ 36,71+1,82 */**/ A 23,71+1,57
MKMOJIB/JT

Ipymitka: * - BimmiHHOCTI KocToBipHI (p<0,05) y HOpIBHAHHI 3 TPYIIOIO 3I0POBUX 0cib; ** — BimmiHHOCTI KocToBipHI (p<0,05)
y MOpiBHSAHHI 3 OKa3HUKOM y xBopux Ha I[J] Tumy 2 i3 epo3uBHoio 'EPX (ET'EPX); *** — pisHuus BiporinHa y nopiBHsIHHI
3 mokasHukoM y xBopux Ha L[/ tumy 2 i3 Heepo3uBHoio 'EPX (HI'EPX)(p<0,05); # — pi3HuIs BiporigHa y MOPiBHSIHHI 3
noka3zHukoM y xBopux Ha ETEPX i3 i3oisoBannm nepebirom (p<0,05).

0e3 CyNpOBIMHOI MATOJIOTIi, HABMAKH, CIIOCTEpiramsach
CUIIbHA TIpsiIMa KOpEJALifHA 3aJIeKHICTh MK BMICTOM
crabinparx MetabomitiB NO Ta ET-1 y kpoBi, mpo
cranoBmna — r=0,93 (p<0,05) Ta y xBopux 3 HI'EPX i3

i3ompoBaHUM Tiepebirom — 1=0,94 (p<0,05). Lleir daxr
miaTBepkye cymicHy aito ET-1 Ta kiHIIeBHX METa0OMITiB

NO y mporpecysanHi 3anansHoro npouecy B COC.
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Functional state of endothelium in patients with gastroesophageal reflux disease and diabetes mellitus type 2

Y.V. Kokhaniuk, O.R. Liuta, O.1. Kostenko

Abstract. The article is devoted to the study of changes in endothelial function in patients with gastroesophageal reflux disease

against a background of type 2 diabetes without comorbidity. The results of research suggest that at this comorbid condition

endothelial function much broken and evident vascular endothelial low sensitivity to shear stress, weak ability to vasodilation of

blood vessels, pathological hyper endothelin - 1 and decreasing the content of nitrogen monoxide stable metabolites in plasma.
Keywords: gastroesophageal reflux disease, type 2 diabetes, endothelial dysfunction, vasodilatation.
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DYHKIHOHAJILHOE COCTOSIHHE JHI0Te/ s IIPH racTpod3odareaabHoii pedokcHoli 001e3HH Y 60IBHBIX CAXapHBIM 1HA0ETOM
2 THna
10. B. Koxanmwok, O. P. JIota, E. . KocTtenko
AHHoTanus. CraThd TOCBSALIEHa M3Yy4YEHHMIO M3MEHEHMI IOKa3aTened SHIOTEeNUanbHOW (QYHKUMM y OOJBHBIX C
racTpoa3odareanbHoi pedrokcHOM 6oe3HbI0 Ha GoHe caxapHoro auabera 2 Tuma u 06e3 comyTcTByolieil naroioruu. [loayueHHbie
pe3yiIbTaThl UCCIEAOBAHHS IIO3BOJIIOT YTBEPXKAATh, YTO IIPH JAHHOM KOMOPOWZHOM COCTOSIHUHM SHIOTENHalbHas (yHKIHS
3HAUUTENIFHO HapyIlIeHa W IPOSBISIETCS HU3KOH YyBCTBHTEIBHOCTBIO COCYIMCTOTO SHIOTENHS K HANpPSDKEHUIO CIOBHTA, ciaboit
CIOCOOHOCTBIO COCYZOB K Ba30JMJIATAllM, ITaTOJIOTHYECKOH THIICPIPONYKIHEH SHAOTSNMHA - | U IOHMKCHHUEM COJCpIKaHUS
CTaOMIIBHBIX META0OJIUTOB OKCHIA a30Ta B IUIa3Me KPOBU.

Knrouesvie cnosa: cacmpossoghazeanvnas peghnioxcnas 6onesnv, caxaphoii ouabem 2 mund, dHOOMENUANbHAS OUCHYHKYUSL,
68a300UIAMAYUSL.
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JIuHaMiKa AKOCTI JKMTTS MALIEHTIB 3 TIEPTOHIYHOI0 XBOPOOOI0 B 3aJI€:KHOCTI
BiJl 0c00JIMBOCTEH JIIKYBaHHS
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AHotanis. CtarTs NpUCBSYCHA BH3HAYCHHIO MPOBIJHUX YMHHHKIB JIIKyBaJIbHOTO MPOLECY, SKi BIUIMBAIOTh Ha TUHAMIKY SKOCTI

JKHUTTS XBOPHX Ha rineproHiuHy xBopoOy Il craxii. BusiBneHo, mo npoBiTHUM YMHHAKOM MiJABUIICHHS SKOCTI XUTTS € MPUHHSATHA

MPUXWIBHICT 0 MEIUKaMEHTO3HOTO JIIKyBaHHs Ta Moudikamii ciocoOy xutrs. [Tokazano, mo ¢ikcoBaHna KOMOIHAIISI TpenapaTiB

iaribitTop AII®/niyperux abo inribitop AIID/6r0oKaTop KaIbIi€BUX KaHANIB 3 KpaTHICTIO puifoMy 1 TabieTka Ha 0Oy € oNTHMalTb-

HUM BapiaHTOM Teparii JUIs I JBUIEHHS TOKa3HHUKIB SKOCTI )KUTTS Ta MiATPUMaHHS MIPUXMIBHOCTI 10 JKyBaHHS HAI[i€HTIB.
Kniouosi cnosa: cinepmoniuna x60poba, AKiCmMb JCUMMA, NPUXUTLHICIb 00 TIKY8AHHS

Beryn ta orasin my6uikauniii 3a Temoro. Kpurepisimn
e(eKTUBHOCTI JIKyBaHHS y CBITOBili MEAWYHIN NPaKTHII
€ TpuBamicth Ta skicTh kutTA (SIXK) mamienta [7]. Ha
Kaib, poOoTa JiKapsl 3araJibHOl NMPaKTHKH — CIMEHHOI
MEIUITMHU TOB’si3aHa 3  (QOPMATbHUMH  KPHUTEPisIMHU
OI[IHKM PE3YJIbTATUBHOCTI  JTIKyBJIbHO-/IIaTrHOCTHYHHX
3axoxiB. Ilpn mpoMy HampyXeHICTh Mpalri METUIHOTO
MEpCOHATy NEepBHHHOI JIAaHKW, a TaKoX CHCTEMa
(diHaHCYBaHHS 3aKJIaJliB OXOPOHH 3J0POB’Sl HE CIIPHUSE
CBOEYACHOMY BIIPOBA/DKEHHIO B TIPAaKTHKY Cy4YacHHX
NTOPUTMIB  BU3HAYCHHS [OKA3HUKIB  C(QEKTHBHOCTI
Tepanii, 30KpeMa, XBOpPHUX Ha TilEPTOHIYHY XBOpPOOY
(I'X). OcnoBHMMHE JpKepenamMu iH(GOpMAIl PO ajaeKBat-
HICTh JIIKYBaHHS MAIliEHTIB 3aJHMIIAFOTHCA CTATUCTUYHI
MOKa3HUKH — MPOLEHT Ta 4acToTa ToCIiTaii3awii, cMepT-
HICTh, YUCIIO iH(APKTIB Ta iHCYIbTIB TOMIO [3, 4]. [IpoTe,
KiHIIeBa METa [OTIOMOTH XBOPHUM IIOJISTAaE HE JIMIIE B
crabimizamii apTepialbHOTO THCKY, KOpeKIii (akTopiB
pU3MKy Ta mpodiNakTHIi  (QaTaTbHUX  YCKIAIHCHb.
Hamexnoi yBarm moTpedye TOIOBXKEHHS AKICHO20
orcummst. ToMy, aKTyalbHUM € BU3HAYCHHS YUHHHUKIB, SIKi
CHPUSIOTh MiJBUIICHHIO €()EeKTUBHOCTI JIIKYBaHHS XBO-
PHX, III0, B CBOIO YEpPTy, 3aJIeXKUTh BiJl MapaMeTpiB SKOCTI
JKHATTS IALI€HTIB.

MeTto1o Hanoi poGOTH CTAIO0 BH3HAYEHHS MPOBIIHUX
YHHHUKIB JIIKYBAJILHOTO TPOIECY, sIKi BIUIMBAIOTH Ha
IUHAMIKY SIKOCTI JKHUTTA XBOPHX Ha TiNEpTOHIYHY
xBopoOy II cramii.

Marepianu Ta MeToaum AocaimkeHHs. bByro
obcrexeno 134 xsopux Ha ['X II craxii (69 JonoBikiB Ta
65 xinok) B ymoBax HHMII «YHiBepcuTeTChKa KITiHIKa»
3amopi3bKoro Jep>KaBHOTO MEIUYHOTO YHIBEPCHUTETY.
Cepenniii  Bik mauieHtiB  ckinaB  50+7,6  pokis.
Bepuoikauito miarHo3y npoBOIMIM 3TigHO 3 yHiikoBa-
HUM  KJIIHIYHUM  TOPOTOKOJIIOM HAJaHHS  MEIUYHOL
JIOTIOMOTH XBOPHUM 3 apTepiaibHOI0 rineprensieto [5]. Bei
Mali€HTH paHille CIIOCTEepiraiuch y Jkaps 3 JiarHO30M
I'X, manm 3romy Ha ywacTh y JAoOcHipkeHHI. Memiana
TPUBAJIOCTI 3aXBOPIOBAHHS (3 MOMEHTY BIIEpIIIe BCTAHOB-
JICHOTO JIiarHO3y TilMepTOHIYHOI XBOpOOHW) ckiama 6,3
(2,7;6,8) poxu. Kpurepissmu BuxmouenHs Oyma IXC,
cepieBa Ta HHUPKOBA HEIOCTaTHICTh, MOPYIICHHS PHTMY
cepIld, OKpiM OJJMHUYHUX €KCTPACHUCTOJI, IyKPOBUH aiaberT,
XpOHIYHE 00CTPYKTHBHE 3aXBOPIOBAHHS JIET€Hb, TIOPYILICHHS
¢GyHKLi muTONOAIOHOT 3a03K, CYIYTHI 3aXBOPIOBAHHS B
¢azi 3arocrpennst, oxupinns I11 crynento.
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SIK xBopHX aHamizyBajM 32 JOMOMOIOI0 aIalTOBaHO-
rO 3arajbHOrO OnuTyBaidbHHKAa SF-36 i3 po3paxyHKOM
MMOKa3HUKIB y niama3oHi 3HauyeHb Bix 0 mo 100 OamiB
3TiAHO 3 aJNrOPUTMOM AaBTOPIB OMWUTYyBaJbHWUKA. [lpm
IbOMY BHINUK 0a CBIIYUTH MPO Kpamly SKiCTh XKHUTTS Y
BiAMOBiAHIH chepi.

[IpuxXumpHICTE XBOPUX OO JIKYBaHHS OIIIHIOBAIH 32
JIOTIOMOTOI0 OPWT1HAJIBHOTO ONMTYBAJIbHHKA, SKHH CKIa-
nascs 3 30 muTaHb (CBIIONTBO PO PEECTPAIIO aBTOPCh-
koro npasa Ha TBip Ne 39834 Bix 30.08.2011) [1].

B nepion mepBUHHOTO OOCTEKEHHS Ta JIIKYBaHHS BCIM
XBopuM Oyna mifgiOpaHa ajeKkBaTHa aHTHUTINEpPTEH3MBHA
Teparis, JOCATHYTI 1UIboBI 1mdpu AT, iHimiroBamacs
KOpEKIlis OXHpiHHA Ta juciimigeMii. KonTtponb 3a
BUKOHAHHSAM PEKOMCHMAII Ta OIliHKa C(QEeKTHBHOCTI
JIiIKyBaHHsI OyB TIOKJIAJICHUX Ha JIiKapiB TIEPBUHHOI JIAHKH
Ta CYMDKHHX CHEIlalliCTiB ApPYroro piBHI MeIWYHOI
noniomoru. Ominka SIK B 3aleKHOCTI BiJl MPUXHIBLHOCTI
XBOpUX JO JIKyBaHHS Ta HOTro ocoOnmBocTed Oyrna
MIpoBeJIeHa Yepe3 6 MICSAIIIB Micis IEPBUHHOTO OOCTEKEH-
Hs Ta Migbopy Teparii.

Crartuctnuny oOpoOKYy OTpUMaHUX pPe3yJIbTaTiB HpO-
BOJMJIM 32 JIONIOMOTOI0 NaKeTy CTaTHCTHYHUX IPOrpam
STATISTICA 6.0 («Statsofty, CIIIA). SkicHi mOKa3HUKU
BiJI0Opakau aOCOIIOTHOT KUIBKICTIO Ta YacTKaMH, SKi
MO3HAYaJIM BIJICOTKAMH 3 PO3paxyHKoM 95% noBipumx
intepBaniB ([II). TlopiBHSHHS SIKICHUX TIOKa3HUKIB Ta
MOPSIKOBHX JaHHX 3IiHCHIOBANHM 3a KpHTEpieM .
B3aemMo3B’s13kH MiX KUIBKICHUMH MapamMeTpaMu BHU3HAYA-
JIX 3a JOTIOMOTOI0 TApHOTO KoedillieHTa paHTOBOI JiHiH-
Ho1 kopernsnii CriipmeHa. bararomipauii anasniz IpoBOIH-
JIK 3 BUKOPUCTAHHSM JIOT-JIIHIHHOI Ta JOTICTHYHOI perpe-
cii, pe3ynbTaTh SIKOi MOJABAlU Yy BUINIAI BiJIHOIICHHS
manciB (BII) 3 95% nosipunMm intepBanom ([I). Yei
CTaTUCTUYHI KpuTepii Oynu [IBOOIYHMMH, 3HAYYLIIUM
BBakanu piBens p<0,05.

PesyabTaTi Ta ix o6roBopenHsi. B mpoueci anamizy
MU 3BEpHYJIM yBary Ha reHnepHi ocoonmBocTi 3mia K y
xBopuX. Tak, Oymo BCTaHOBIEHO, IO, 3TiTHO 3 OMUTY-
BanmbHUKOM SF-36, y oO0cTexkennx mamienTok SI2K moxpa-
mmiacs. CTaTHCTUYHO 3HAYYIIMMHU BUSBHIIOCH 3pOCTAHHSA
nokasHukiB ¢izumunoro (PF), comiampHOrO (yHKITIOHY-
BanH# (SF) Ta ncuxonoriuynoro 6xaromomygus (MH).

B Toli ke uac, y YOJOBIKIB BIpOTiIHO ITiIBUIMBCS
MOKa3HUK Tcuxojoriunoro Oxaromonyyus (MH). Iokas-
Huk 6oso (BP) ta enepriitnicts (VT) Manu TeHneHuio
JI0 3pocTaHHs, a 3aranbHe 310poB’st (GH), ¢isuune (PF)



Ta comianbHe (SF) QyHKIiOHYBaHHS Maly TEHIEHINIO J0
3HUKEHHSI.

BusiBunocs, mo nokasauku 0K sk B miarpymi KiHOK,
TaK 1 90JIOBIKiB Oy HeOMHOPiHI. JIOTTYHO PHITYCTHTH,
o 1me 0OYMOBJICHO OCOOJIMBOCTSIMU JIIKYBaHHSI TAIli€H-
TiB. ToMy Npu TIpoaHaNi3yBaJid BapiaHTH peKOMEHIAIIIMH,
sKi OyJIM HajaHi XBOPUM IICIIs IEPBUHHOTO OOCTEXKEHHS,
a TaKOX MPUXMIBHICTH NAIIEHTIB 10 HHOTO.

PesynpraTi OIIHKM NPUXWIBHOCTI TAILIEHTIB 10
JiKyBaHHS cBimumiy, mo 51,7% nanientis (1 42,7-60,6)
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MPUITAHIIN IIOJACHHUH TPHUIOM aHTHTINEePTEH3UBHUX
mpemnapartiB Ta ctatudiB (Tadm. 1). 3 aux 35,0% (A1 26,7-
43,8) BiZMOBWIIHCS BiJ JIKyBaHHS HPOTSTOM TIIEPIIOTO
MicsAllg TcAs TEPBHHHOTO oOcTexkeHHsA. JlocTaTHIO
¢i3nyHy aKTHBHICTH (X0ap0a monaitmMenme 30 XBIINH Ha
o0y, ¢izuyHi BIpaBu) depe3 6 MICAIIB IMicas TEPBHUH-
HOro obctexeHHs Maau nume 53,3% manientis (1 44,3-
62,2). Jorpumysanucs niern tinbku 60,8% xBopux (I
51,9-69,4).

Ta6muus 1. [TokazHuku npuxuiibHOCTI 10 JikyBanHs xBopux Ha ['X I crazii uepe3 6 MicsiB micist HEPBUHHOTO 0OCTEKEHHS

ITpoueHT 3a10BiILHUX
pe3yJabTaTiB i3 95% /I

IpouenT 3a70BiIbHUX IpouenT 3a70BiIbHUX

ITapameTpn NpUXHILHOCTI 10 . . L pe3yabTaTiB i3 95% /1 pe3yabTaTiB i3 95% /1
. BiIHOCHO KiJIBKOCTI ycix . N

JiKyBaHHS N cepeJ XBOPHX KiHOK, cepejl XBOPHX Y0JIOBIKiB,

00CTesKeHHUX NAli€HTIB, _ -

n=64 n=56

n=120
IIpuxunpHICTE 10 JKyBaHHSI B
witomy  (mpuiiom  mpenaparis, 32,5 (24,4-412) 42,2 (30,2-54.6) 21,4 (10,5-32,4)
Moaudikamis crnoco0y JKUTTA Ta
CaMOKOHTPOJIb apTEePialIbHOrO THCKY)
Hocriiistii  mozexmuii  npuiiom 48,3 (39.4-57.3) 57.8 (45.4-69.8) 37,5 (25.2-50,7)
Tperaparis

HocratuHs (i3ndHa aKTUBHICTH Ta

. 35,0 (26,7-43,8)
JIOTPUMAaHHS JI€TH

37,5 (25,9-49,8) 32,1 (20,5-45,1)

[lonennuii
apTepiabHOTO THCKY

CaMOKOHTPOJIb 32 (24-40)

40 (28-52) 24,5 (15-35.6)

3a OaHWUMH JITEepaTypH, MPOBIIHUMHU IiJCTaBaMHU
BiMOBM BIiJ] pPO3MOYATOr0 JIKYBaHHA € HEIOCTaTHS
00i3HaHICTh NALI€HTIB, BapTICTh IpenapariB Ta ix
mobiuna mist [2, 6]. OTpuMaHi HAMH JaHi CBiTYaTh, IO
OCHOBHOIO ITPUYHHOIO IPUIIMHEHHS MOCTIHHOTO NpUioMy
mpemapatiB  OyjJa He3aJoBUIbHA O00iI3HAHICTH XBOPHX,
amke 11 Mmamm 78,4% mamientie (I 61,6-97), sxi
BiIMOBIJIMCS BiJl PETyJISIPHOTO JIIKyBaHHA. Y MOJIEINi JIOT-
JMIHIHHOTO aHalmi3y 3 BKIIOYEHHSM iH()OPMOBAHOCTI,
MaTepialbHAX  CKJIAJHOIIIB, PO3BUTKY TOOIYHOI il
IpernapaTiB TOCTOBIpHA acomiallis 3 PeryIpHUM MpUHOM
OTpHMaHa JMIIe JIi mepmoro umHHHKA (=201,
p<0,05). 30inbIICHHS YacCTKM XBOPHUX, SIKI DPEryJIspHO
npuiiMany aHTUTiNEepPTEeH3WBHI OyJia TOB’s3aHa caMme i3
3pOCTaHHAM  KIJIBKOCTI  3aJ0BUIBHO  iH(OPMOBAaHHUX
(1’=12,2, p<0,05). Koaen pocTaTHLO OGI3HAHMII MicIs
MIEPBUHHOTO OOCTEXEHHS 1 JIKYBaHHS XBOpHHA HE
TIPUITUHHUB TIPUHOM IIPETIapaTiB y 3B 3Ky 3 IX BapTiCTIO.

B mopamemiomy mpoaHalli3oBaHO — B3a€MO3B’SI3KU
NMIPUXUIBHICTIO A0 JikyBaHHs Ta S)K. BecTanoBneHo, mo y
JKIHOK B TEPII MICSIl TICIsI CTAaIliOHAPHOTO JIiKyBaHHS
MOKa3HWKKM 3arambHoro 370poB’st (GH) Ta mncuxiuni
ckaanoBi SI0K manu mpsiMi B3a€MO3B’S3KH 3 MapaMeTpaMu
MPUXUIBHOCTI A0 JIIKyBaHHS.

OTpuMaHa HEOIHOPITHICTH BapiaHTIB MEAWKAMEHTO3-
HOTO JIIKYBaHHsS TWAIi€HTIB Ta Mogudikamii crnocoly
KHUTTS TIPOTATOM 6 MicsliB OOyMOBHMJIa HEOOXiIHICTH
aHaJi3y o0coONMBOCTEH MIOAEHHOTO JIIKyBaHHS Ta iX
BmmBiB Ha S)K ob6crexxennx xBopux. Tomy B momaib-
momMy OyJI TIpoaHali30BaHi Pi3HOBUAHOCTI MEIWKAMEH-
TO3HOTO JIIKYBaHHS cepell TUX MAIliEHTIB, K MPOTATOM 6
MICSAIIB TIPOJOBXKYBAJH IIOACHHUA MPUHOM aHTHTIIEp-
TEH3WBHUX IIpemnapatiB. BcTanoBneno, mo murToma Bara
KOMOIHAIi! JTiKiB, sKi OyJIM peKOMEHIOBaHI TaIli€HTaM
MICJIS TICPBUHHOTO OOCTEXKCHHS, 3MIHHJIACh 3a IEPiof
CIOCTepEKEHHs 3 pi3HMX npuunH. CaMoCTiHHO Bimmamu
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nepeBary iHmmM npemnaparam 27,6% xsopux (I 16,8-
39,9), me 17,2% mnauientie (Al 7,4-27,1) 3aminuim
MEIMKAaMEHTH TIiCIIsl KOHCYJIbTAIT 3 JUTBHUYHUM JTiIKapeM.

OTpuMaHi JaHi CBiTYaTh MPO 3MCHIICHHS YaCTOTH
NpuiiMaHHA CTaTHUHIB 4Yepe3 6 MICALIB Micis JIKyBaHHS
(aa 56%, p<0,05). He3zamoBinbHOIO TakoX Oyia IPUXMIb-
HICTh IO TPHOXKOMITOHEHTHOI aHTHUTINIEPTEH3UBHOI Tepa-
Iii, 0 BKIIOYaa MpuiioM Oibine, HiK 1 TaOleTku Ha
JIeHb, 110, TIEPII 3a BCE, CTOCYEThCS MpUiioMy (ikcoBaHOT
koMOiHarii inrioitop AIID/aiypeTrk + GI0KaTOp KabIli-
€BUX KaHAIIB (3HIDKEHHS YacTOTH npuiiomy Ha 14%,
p<0,05). JIoriYHO MPHITYCTUTH, IO 1€ MOXKE OYTH OB sI-
3aHO 3 HE3PYYHICTIO JJIS MAI[i€HTIB Ta BiTHOCHUM ITiJ[BU-
IICHHSAM BapTOCTI JiKyBaHHSI. B Toil e wac, yacTuHa
XBOpUX Mepeilyia Ha MOHOTeparilo, B TOMY 4HCIi i3
3aCTOCYBaHHSM IIpErapariB, sKi MpUAMAIKCT 2 pa3d Ha
JIeHb. MOJXKIIMBO, II€ TIOSICHIOETHCS OCOOMCTHUMH BIOJO-
OaHHSMHM TIAITIEHTIB, BapTICTIO TpemnapariB abo momnepen-
HiM JocBiioM nikyBaHHA. IluToMa Bara mpuiiomy ¢ikco-
BaHMX KoMOiHarii iHribiTop AII®D/miypernk Ta iHTiGiTOp
ATI®/6mokaTop KaibIlieBUX KaHAJIB iCTOTHO HE 3MiHMIIACK.

HeoOxigHo 3a3HaYMTH, IO YacTKA XBOPHUX, SIKI MaJH
uiboBi muppu AT mig yac MOBTOPHOTO OOCTEIKEHHS,
cepesl NPUXWIBHUX JI0 JTIKYBaHHS Nalli€HTIB B TIOPiBHSAHHI
3 XBOPUMH, SIKi MIPUITAHIIN TPUHOM aHTUTINEPTCH3UBHUX
npenapariB, 3akoHOMipHo Oyma Oinpmoro  (82,8%
narientiB (A1 72,9-92,6) npotu 24,2% (A1 13,3-35,0),
p<0,05). Kpim Toro, cepem XBOpHX, SKi HPOTATOM 6
MICAIIIB TPOJOBXKYBAaNM TPHHOM JIiKiB, BiAMidalocs
BipOTiJHE 3MEHIIEHHS KUIBKOCTI TAIE€HTIB, SKi Maln
cy0’extBHI cuMnToMd ['X, TOpIBHIHO 3 JaHUMHU
nepBrHHOTO obctexkeHHs (29,3% (Al 18,2-41,8) mpotun
69,0% (I 56,3-80,3), p<0,05). V miarpymi maieHTis, sSKi
BiIMOBWJIMCS  BiJf  MEIUKAMEHTO3HOTO  JIKyBaHHS,
JIOCTOBIPHUX  BIAMIHHOCTEH O3HAYEHUX MOKAa3HHKIB
BUSBJICHO HE OYIIO.
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Buseieni ocoOIUBOCTI JIIKYBaHHS MAIli€HTIB MPOTATOM
6 MicAIiB 00YMOBHJIM TPOBEICHHS OIIHKH B3a€MO3B’S3-
kiB Mix mapamerpamu K XxBopmx Ta BapiaHTaMu
MEIUKaMEHTO3HOI Teparrii.

byB mnpoananmizoBaHWil BIUIMB TAaKMX YHHHHKIB, SK
NPUXWIBHICTE 10 MEIMKaMEHTO3HOTO JIIKYBaHHS Ta
Mojudikaii cnocody KHUTTS TNPOTAroM 6 MICSILIB,
ocobnuBocTeld MeankamMeHTo3Hoi Tepamnii, 3MiH IMT Ta
OT na muHamiky mokasHukiB SI2K marmieHTIB 3a JOmMOMO-
roro OararoMipHOro aHamizy. Y 3B’SI3Ky 3 BHSBICHUMH

paHimie B3a€MO3B’sI3kaMu MK (pisuaHrM (QyHKIIOHYBaH-
M (PF) ta IMT, a TakoX iCTOTHOIO KOPEISIIEI0 MiX
HuM T1a OT, y Monenmi BKIIOYAM caMme TUHAMIKY MacH
TiJla, sIKa TeX Oyia mepeTBOpeHa y SKiCHY KaTeropito B
3aJIeXKHOCTI BiJl 3HWKCHHS Ha 5 KT a00 Oinbiie (Tadur. 2).

PesynpTaTy aHamizy cBim4arh, Mo IOCTaTHA (i3udaHA
aKTUBHICTh MALI€HTIB MiJBUIIYE HMOBIPHICTh 3pOCTaHHS
Bcix mokasuukiB SDK. IIpu npomy, Benmuumna BIII Gyna
MaKCHMAaJIbHOIO Y TTapamMeTpi pisnyHOro (pyHKIIOHYBaHHS
(PF).

Taomuus 2. BrunB YMHHYKIB HA JUHAMIKY sSKOCTI )KUTTs xBopux Ha ['X II cranii 3a pe3ynbratamn
JIOTiCTUYHOTO perpeciiiHoro aHamizy

Ilonennnii npuiiom
HinBuenus lonennmii (pikcoBanoi HocraTHs dizuyHa
nokazuuka SI’K | npuiiom KkoMOinanii (inridiTop | JocraTHs AKTHBHICTB + -
. . . . Koedinient
HIOHAiiMEHIIle HA | AaHTUTINePTeH- All®D/niyperux a6o | pizuyna 3HMKEHHS MacH
. N . . . KOHKoOpAauii
10 6asiB uyepe3 6 | 3MBHHUX iHridiTop aKTHBHICTh TiJIa IOHaliMeHIe
Mmicsuis npenaparis All®/anTaronicr Ha 5 Kr
KaJBILiI0)
2,2 2,7 0
PF ) ) (1,11-3,91) (1,2-5,8) 7%
1,13 2,42 1,07 o
RP (1,01-3,1) (1,3-6,1) (1,008-2,8) ) 68%
2,5 2,8 1,17 o
RE (1,44-63) (13-6.2) (1,03-3.9) - 67%
2,3 2,4 1,22 0
SF (1,2:5.8) (1,35-6,0) (1,03-3,6) - 70%
1,14 2,1 0
Vi - - (1,02-3,1) (1,08-3,8) 65%
1,07 0
MH - - (1,03-4,1) - 2%
IIpumiTka: npuBeseHi BifHOMEHHS mraHciB 3 95% 1.
Kpim Toro, 32 yMOBHM 3HIDKCHHS MacH Tila MaIlieHTOM BucHoBku

IOHAWMEHIIIe Ha 5 KT HMOBIpHICTh TTiIBUIIICHHS Ha3BaHO-
ro nokaszHuka SK monaiimenmre va 10 GamiB 3poctana y
2,7 pa3u. AHAJOTI4HI 3aJeKXHOCTI JgocTaTHs (izudHa
aKTUBHICTh Maja 3 moka3HukoM eHepriitHocti (VT).
B3aeMO03B’s13kM 3 MiABUILEHHSM POJIBOBOTO (Di3UYHOTO
(RP), ponpoBoro emouiitnoro (RE) Tta comiansHOrO
¢yHkuionyBanns (SF) Manu NpuXMIbHICTH 10 MEIMKa-
MEHTO3HOTO JIKYBaHHS, fKa MoOJiraja y MLI0JACHHOMY
Oe3nepepBHOMY MPUHOMI aHTUTIMIEPTEH3WBHUX Mpemapa-
1iB. HaBeneni nokazankn SDK XapakTepu3yroTh MOBCSK-
JIEHHY aKTHBHICTh TAIIEHTIB Ta BiJOOpaXaroTh, HACKiIb-
KA 1X (Di3MIHUNA Ta eMOUIMHNI CTaH 3aBaka€ BUKOHYBATH
po0OTy, TMOTOYHI CIpaBH, CHUIKYBaTHCA 3 POAWHOIO Ta
npy3smu. HeoOXimHO 3a3Ha4yMTH, IO, 3TiTHO 3
MOKa3HUKaM{ BiJHOLICHHS IIAHCIB perpeciiHoi Mozed,
HMOBIPHICTh TO3UTHBHOTO BIUIMBY IIOJCHHOTO MeEIHKa-
MeHTo3HOro JikyBaHHs Ha DK 3pocrama 3a ymoBHm
npuiioMy XBOpUMH OfHI€l 3 (iKCOBaHHMX KOMOiHaliN
AHTUTINIEPTCH3NBHUX TIpeTapaTiB 3 KpaTHICTIO mpuiiomy 1
pa3 Ha ng00y: iHriOiTOp AIID/6I0KaTOp KAIBIIEBHX
kaHaniB abo iHTiOiTop AIID/miypetwk. Inmi BapiaHTH
MEIUKaMEHTO3HOI Tepamii BiporigHoro BIMBY Ha SI0K
MMaIicHTIB HE YUHUIHN.

1. [TpoBiTHUM YMHHUKOM TTiABHIIEHHS SKOCTi KUTTS €
MIPUHHIATHA MPUXWILHICTh TAIIEHTIB 0 MEJIUKAMEHTO3-
HOTO JIiKyBaHHA Ta Moaudikanii crmoco0y KUTTS:
LIO/ICHHUM NpUIOM aHTUTINEPTEH3MBHUX IIpenapariB
(BII Bix 1,13 mo 2,3) Ta mocratHs (hisMyHA aKTHUBHICTH
(BIL Big 1,07 no 1,22) npoTtsiroM 6 MiCSIIiB acCOIIOIOTECS
i3 3pOCTaHHSM TNOKa3HHUKIB POJILOBOTO  (i3HYHOrO,
POJIBOBOTO €MOLIIHHOTO Ta COLIaJIbHOIO (YHKIIOHYBaH-
Ha. [Tokpamenus mapamerpiB GisudaHOTO (HYHKIIOHYBAaH-
HS Ta €HEepPridHOCTI BipOTiTHO TMOB’S3aHE 3 JTOCTATHHOIO
¢izmunoro aktuBHicTIO (BII BigmomigHo 1,14 Ta 2,2),
MTO3UTUBHUN €(QEeKT SKOi TOCHIIOEThCS TPU 3HIDKEHHI
Macd Tija TaIieHTiB moHaiMmenme Ha 5 xr (BII
BiamosigHo 2,1 Ta 2,7).

2. @ikcoBana KoMmOiHamis  mpemnapaTiB  1HTiOiTOp
AIl®/niypetuk ado inridirop AIld/6mokarop kamibmie-
BUX KaHAJIIB 3 KpaTHICTIO npuiiomy 1 Tabnerka Ha 100y €
ONTUMAJILHUM BapiaHTOM aHTUTINEPTEH3UBHOI Teparii
JUTA TIBUIICHHS TMMOKA3HUKIB SIKOCTI XUTTA Ta MiITPHU-
MaHHS TPUXWIBHOCTI 10 JIiKyBaHHA XBopux Ha ['X II
cranii.
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The dynamics of the quality of life in patients with essential hypertension depending on the features of treatment
V. I. Krivenko, 1. S. Kachan, O. V. Nikituk, E. V. Kotlyarevska
Abstract. The article is devoted to optimize the quality of life of patients with essential hypertension. Revealed that a significant
factor in improving the quality of life of patients is acceptable adherence to medication and lifestyle modifications. The fixed drug
combination ACE inhibitor/diuretic or ACE inhibitor/calcium channel blocker with taking 1 pill a day is the best variant of therapy to
improve quality of life and maintain adherence to treatment.

Keywords: hypertension, quality of life, adherence to treatment.

JlnHAMHKA Ka4ecTBA )KU3HU NAINEHTOB ¢ THIEPTOHUYECKOH 00/1e3HBI0 B 3aBHCHMOCTH OT 0CO0eHHOCTel JTedeHust
B. U. Kpusenko, U. C. Kauan, O. B. Huxurtiok, J. B. KotisipeBckasn
Pe3tome. CTaThs MOCBSAIEHA ONTUMU3AIMI KAauyeCTBA XKHU3HH MAI[MEHTOB C TMIEPTOHUUECKON 60NIe3HbI0. BBIsBIEHO, YTO 3HAUYMMBIM
(akTOpPOM MOBBIIIEHUS] KauecTBa JKM3HHU SBIIAETCS NpUEMIIeMas MPHUBEPKEHHOCTh MALMEHTOB K MEIMKAMEHTO3HOMY JICUEHUIO U
Moaubukaun obpasza xu3HH. @DuUKcMpoBaHHas KOMOWHanus npenaparoB uHruoutop AIlD/muypetnk wnm HHTUOUTOP
ATI®/6nokaTop KanbLMEBBIX KAHAJIOB C KPATHOCTBIO NpreMa | TabieTka B CYTKHU SBISACTCS ONTHMAIBHBIM BapUAHTOM TEpaIuu JUls
TIOBBIIICHHUS [TOKA3aTeNIeH kKauecTBa )KU3HHU U MOAJeP>KaHUs IPUBEPKEHHOCTH MAMEHTOB K JICUCHUIO.

Kniouegvie cnoga: runeproHndeckas 0071e3Hb, KaUECTBO JKH3HHU, IPHUBEPKEHHOCTH K JICUCHUIO.
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Hepatic blood flow in patients with alcoholic liver cirrhosis
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Abstract. This research is devoted to studying of hepatic blood flow in patients with alcoholic liver cirrhosis (ALC). The presence of
endothelial dysfunction (ED) in cirrhotic patients directly correlates with the diameter of portal vein (r = 0,673) (p <0.05) and with
the level of nitrogen monoxide (r =-0,821) (p <0.05) and the indicator endothelium dependent vasodilation (EDVD) (r = -0,657). So,
ED is an additional independent predictor of portal hypertension (PH) forming in patients with ALC, as the expression of nitrogen
monoxide in ED patients is significantly reduced, which creates prerequisites for the growth of resistance in the portal vein system

and forming PH.

Keywords: alcoholic liver cirrhosis; portal hypertension; hepatic blood flow.

Background. Alcoholic liver cirrhosis (ALC) is widely
spread now days. Complications of this disease cause a
high death rate, and one of such complications is portal
hypertension (PH).

Progress in understanding of mechanisms that hinder a
free hepatic blood flow, opens new perspectives for the
development of more effective therapeutic strategies. Due
to the modern vision of the pathogenesis of PH the level
of pressure in portal vein is determined by three factors:
the size of portal blood flow (increases not only because
of splanhnic vasodilatation, but also because of increased
angiogenesis in the liver and formation of arterio-venous
anastomoses between the branches of hepatic artery and
portal vein in the fibrous septum), vascular tone of the
branches of portal vessels, and general intrahepatic
vascular resistance [6]. From the above it follows that the
pathogenesis of PH can’t be reduced only to the
difficulties of intrahepatic venous blood flow due to
mechanical barriers, changes of liver architectonics and
other local factors. The hemodynamic factors are also
very important, and their reversibility determines the
priority of this trend in the development of methods for
therapeutic correction of PH.

Until now it was thought that the main cause of PH is a
mechanical obstruction of blood flow in the portal vein
due to proliferation of connective tissue in the liver
parenchyma (irreversible factor). The role of reversible
factors remained underestimated. These include the follo-
wing components: tone of the blood wvessels, blood
rheology, micro thrombosis, swelling of the liver
parenchyma. The tone of hepatic blood vessels is
provided by a number of factors, among which the most
important is nitrogen monoxide (NO) — natural vasorelax-
sing substance, produced by vascular endothelium [2].
The impact of endothelial dysfunction (ED) on the
pathogenesis of PH is extensively studied for today [5].

Aim & Objectives. The aim of our research was to
examine the condition of hepatic blood flow in patients
with alcoholic liver cirrhosis.

Material & methods. The research was carried out at
the Gastroenterological Department of Emergency
Hospital in Chernivtsi. The study involved 63 patients
with ALC, complicated with I-II stage of PH (study
group). As controls 37 apparently healthy persons were
examined (control group). Exclusion criteria in study
group were: old age, the presence of cardiac failure,
kidney failure and other diseases in decompensated stage.
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For the verification of the diagnosis liver biopsy,
esophagogastroduodenoscopy, Doppler study of hepatic
blood flow (using ultrasound and Doppler diagnostic
system "En Visor HD" (Philips, USA)) were performed.
We’ve measured lumen diameters of portal vein in it’s
broad segment, vena lienalis diameters, hepatic veins
diameters 2-3 cm above the place of their confluence in
the vena cava inferior. We’ve performed the calculation
of the linear (Vlin.) and volume (Q) velocity of blood
flow in vena lienalis, portal vein, vena cava inferior using
pulse-wave sensor 2.5 MHz. Also we’ve calculated
congestive (CI), portal-spleen venous (PSVI), spleen-
vascular (SVI) and hepatic-vascular (HVI) indexes [3].

The presence of endothelial dysfunction was evaluated
for content in the blood of stable metabolites of NO
(nitrites, nitrates) (using Griss reagent) and by index of
the endothelium-dependent  vasodilation (EDVD)
according to Celermajer-Sorensen test(1992) using duplex
Doppler ultrasound of brachial artery at rest and at the
condition of reactive hyperemia [1].

The study started after patient stay in a horizontal
position for 10 minutes. The diameter of brachial artery
was measured by 10 MHz transducer in longitudinal
section on 2-1,5 cm above the elbow bend before and
after tests with reactive hyperemia through 30-90 seconds.
The cuff of sphygmomanometer was imposed to patient’s
arm and pumped to 50 mm Hg more than his systolic
blood pressure. The duration of occlusion phase was 5
minutes. The normal reaction of brachial artery was
dilatation to 10% or more of the initial diameter on the
reactive hyperemia background, smaller indicators or
vasoconstriction regarded as abnormal.

Studies were performed in compliance with the
Council of Europe Convention on Human Rights and
Biomedicine and recommendations of the Committee on
Bioethics at the Presidium of Academy of Medical
Sciences of Ukraine. Statistical data processing was
implemented in the application of "STATISTICA 6.0".
After checking the normality of distribution and equality
of variances in the samples we’ve calculated arithmetic
average and its error (M#m). When checking the
statistical hypotheses, null hypothesis was rejected at
significance level less than 0,05. The reliability of
differences of averages of independent samples was
evaluated using Student’s t-test by U. Gosset. The degree
of correlation between pairs of independent signs was
evaluated by Pearson’s coefficient of correlation — r,



which reliability was determined by comparing the
calculated value of r with critical ones.

Results. Assessment of Doppler examination data
revealed that in patients of the study group Vlin
parameters of portal vein were increased for 16,6% with
increase in its diameter compared with controls (p<0,05).
Q in portal vein was higher than normal value for 27,4 %.
Q and the diameter of vena lienalis where in the upper
limit of normal. CI was slightly increased, but the
difference with control was not significant statistically
(p>0,05). PSVI was decreased for 13 %, but HVI and SVI
where increased for 14,2 % and 18,7 % correspondently
(p<0,05). Besides, ultrasound examination visualized
such additional signs of portal hypertension: porto-
systemic collaterals in 9 (33,3 %) patients; thickening of
gallbladder wall — in 20 (74 %); moderate spleenomegaly
—in 11 (40,7 %) patients. In 100% of examined patients
porto-systemic and spleen-renal collaterals have been
visualized in 32,5% cases we’ve observed a steady
thickening of vascular walls of portal vein branches.

The level of plasma NO in the subgroup 1 was
significantly reduced (11,63+0,82 mmol/l) (while in the
subgroup 2 it was 15,324+0,77 mmol/l (p<0,05)) which
conforms to the severe stage of ED.

Doppler examination of the brachial artery patients of
the 1-st subgroup have revealed decreased EDVD -
7,3+£0,18% (against 12,9+0,22% in 2 subgroup)
(p<0,05).

The analysis of the data determined the availability of
reverse correlation between the degree of portal
hypertension and the level of NO in blood (r=0,87) and
between the diameter of portal vein and EDVD index
(r=0,54) with a high degree of probability, indicating the
important pathogenetic role of endothelial dysfunction in
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the development and progression of portal hypertension.

Discussion. The reasons for the endothelial
dysfunction progression in patients with chronic hepatitis
are: systemic inflammatory reaction, dysbiosis and
endotoxemia, violation of metabolic liver function. They
form a closed pathological system, the main target of
which is vascular endothelium, including sinusoids of
liver reticuloendothelial system.

Thus, ED accompanied with NO deficiency is
characterized by violation of endothelium-dependent
relaxation of blood vessels and by increasing of
endothelium adhesivity, what ultimately leads to spasm,
thrombosis, formation of liver tissue hypoxia and
progression of fibrosis, increased pressure in the portal
vein system [7].

ED may be an independent cause of poor circulation in
the tissue as often provokes angiospasm or thrombosis of
blood vessels (that, in fact, observed in some forms of
ischemic heart disease). And ED is a risk factor for the
early development of PH in patients with ALC. That is
why results of our research could be used like background
for modern screening of this pathology, using Doppler
methods.

Conclusion. This study shows that the ED is an
independent determinant of the PH development in
patients with ALC. The imbalance of endothelium-
dependent vasoactive substances is an important part of
potentiating of hepatic hemodynamic failure and
formation of high pressure in the portal vein system in
such patients.

Prospects for further investigations is the search for
medications to correct endothelial dysfunction in order to
improve results of treatment of patients with alcoholic
liver cirrhosis, complicated with portal hypertension.

REFERENCES

1. Celermajer D.S. Non-invasive detection of endothelial
dysfunction in children and adults at risk of atherosclerosis /
Celermajer D.S. // Lancet. — 1992. - P.1111-1115.

2. Iredale J.P. Cirrhosis: new research provides a basis for
rational and targeted treatments / J.P. Iredale / BMJ - Vol.
327, Ne 7407/ - 2013. - P. 143-147.

3. Koslin D.B. Duplex Doppler examination of the liver and
portal venous system / D.B. Koslin, L.L. Berland // J. Clin.
Ultrasound. - Ne 15.-2011. - P. 675-686.

4. Landeghem L.V. Portal Hypertension: From Pathophysiology
to Clinical Practice / L.V. Landeghem, A. Wilmer, J. Fevery

// Liver International. - Vol. 25, Ne 6. — 2005. - P. 1079-1090.

5. Lusher T.F. Endothelial dysfunction as therapeutic target /
T.F. Lusher // Eur. Heart J. - Suppl. D. — 2010. - P. 20-25.

6. Nakayama M. T786—C mutation in the 5’-flanking region of
the endothelial nitric oxide synthase gene is associated with
coronary spasm / M. Nakayama, H. Yasue, M. Yoshimura //
Circulation. - Ne 99. —2014. - P. 2864 — 2870.

7. Tsugava K. Role of nitric oxide and endothelin-1 in a portal
hypertensive rat model / K.Tsugava, M. Hashizume, S. Migou
/I Scand. J. Gastroenterol. - Vol. 35. - 2012. - P. 1097-1105.

IeyeHo4HBIi KPOBOTOK Y MAIMEHTOB C AJIKOT0JIbHBIM HHPPO30M Me4YeHH
H. A. CuBka, H. T'. BupcTtiok, A. B. Maaenxkas, JI. U. llImeranka
AHHOTanus. [laHHOE HCCIeJJOBaHUE IIOCBSICHO HM3YUCHHUIO ITEYEHOYHOTO KPOBOTOKA Y HAI[MEHTOB C AJIKOTOJBHBIM IHMPPO30M
neyenu (ALIT). Hanmuuwe y Hux supotenuanbuoi apuchynkunu (D/I) npsMo KoppenupyeT ¢ AuamMeTpoM BopoTHOH Bensl (1=0,673)
(p<0.05) u ¢ ypoBHeM MoHOOKcuAa HuTporena (r=-0,821) (p<0.05), a Tarxoke ¢ mokasareseM 3HIOTEIUI-3aBUCUMON Ba30AMIATAllUN
(O3BJ) (r=-0,657). Takum o6pa3om, D] sBIsSeTcs IONOIHUTEIBHBIM HE3aBUCHUMBIM HPEAUKTOPOM Ppa3BUTHA IOPTAIBHON
runeprensuu (I1I") y manmento ¢ AL, mockoneKy NpoayKLust MOHOOKCHIa HUTPOTEHA Y TAKHX MAllUEHTOB CHIIBHO MOHMXKEHA, YTO
00yCIIOBIMBAaET NOBBIIICHNE IABIECHHS B CHCTEME BOPOTHOH BeHBI M popmuposanue 1T

Kniouesvie cnoga: ankozconvbuulii yuppos nevenu; NOpmanbHas 2unepmensus; ne4eHoYHbill KPOGOMOK.
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Abstract. An analysis of the occurrence of alleles and genotypes of GSTM1 gene in patients with pulmonary tuberculosis regarding
the MBT resistance version allowed to establish that under the conditions of pulmonary tuberculosis infection GSTM1 gene deletion
mutation can be found in one out of five (21.87% of cases), and the occurrence due to the MBT resistance version is: with NDTB -
17.39%, with MDR-TB 35.0% and - PRTB 20.0% respectively. According to the nature of the distribution of allelic gene GSTM1 a
favorable functional 1 allele prevails (73.29%) in the normal inbreeding among patients and deficiency of heterozygosity among
healthy people, which generally forms a normal population distribution for the European race.

Keywords: tuberculosis, deletion polymorphism, GSTM1, resistance, MBT.

Introduction. Some of the genes, the expression of which
plays a key role in the resistance of cells to the effects of
free radicals by lipid peroxidation and oxidative
modification of proteins, preventing breakage of DNA,
biosynthesis of prostaglandins, transportation and
metabolism of bilirubin, hormones are genes which code
the synthesis of glutathione-S -transferase (GST) [1, 3].
GST are enzymes of the second phase of detoxification
systems which protect the body against endogenous
oxidative stress and exogenous toxins, catalyzing
conjugation of sulfhydryl groups of reduced glutathione
and rendering harmless various electrophilic compounds,
including products of lipid and DNA oxidation [2, 4].

Objective. To identify GSTM1 gene polymorphism in
patients with tuberculosis regarding the MBT resistance
version.

Material and methods. The study involved 100
patients with newly diagnosed pulmonary TB who had
been hospitalized in Chernivtsi Regional TB Dispensary.
The control group consisted of 50 healthy individuals.
Genomic DNA was isolated from the whole venous
blood. GSTM1 polymorphic areas were isolated by means
of multicomplex polymerase chain reaction, according to
the protocol for instantaneous analysis of polymorphism
by M. Arana et all (1996). Deletion of gene corresponds

to the lack of appropriate strips in the electropherogram.
We used the program STATISTICA, version 10.0.228.8
(StatSoft, Inc.) for statistical analysis of the findings. The
difference in the distribution of occurrence of genotypes
and their combinations between groups were calculated
using y2 criteria . Differences were regarded as significant
at significance level p<0,05. The association of genotypes
with susceptibility to tuberculosis was judged by the size
of the odds ratio (odds ratio, OR).

Results and discussion. Despite the fact that the
activity of the enzyme glutathione-S-transferase of class
M is encoded by five GST genes of class M (M1-M5), the
dominant cause of genetically caused dysregulation of
antioxidant activity is deletion (null) polymorphism of the
gene GSTMI1. Due to the above, we have analyzed the
occurrence of alleles and genotypes of GSTM1 gene in
patients with  pulmonary tuberculosis due to
MBTresistance version.

Results and discussion. Lack of 0-genotype was found
in 214 (73,29%) cases out of 292 isolated alleles (n=107),
while the "mutant" deletion (0-allele) was observed by
2.74 times less frequently — in 78 (26,71% ) cases (n=39)
(3>=63,34, p<0,001) (Chart. 1).

Chart 1. Distribution of deletion polymorphism of the gene glutathione-S-transferase of class M1 (GSTM1)

Study groups Experm:le:ngtzl group, Control group, n=50 xz P Total, n=146 (%)
%*=3,35
No 0-genotype, n (%) 75 (78,13) 32 (64,0) 0.0 s 107 (73,29)
) X2’=3,67
0-genotype, n (%) 21 (21,87) 18 (36,0) 0,032 39 (26,71)
¥'p %*=60,75 p<0,001 %*=7,84 p=0,005 - %*=63,34 p<0,001

The relative occurrence of 0-genotype and its absence
among TB patients and healthy individuals did not differ
significantly (p>0,05). Thus, in both groups the functional
allele of gene GSTM1 was found much more frequently:
by 3.57 times in the experimental group (¥*=60,75
p<0,001) and byl.78 times in the control group (}*>=7,84
2=0,005) (chart 3.1). The resulting distribution in
observation groups reflected the general one in the
surveyed population , which was also dominated by those
with wild 1 allele by 2.74 times over those with non-
functional 0-genotype (p<0,001).
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Race and population analysis of gene GSTMI1 null
polymorphism showed that the frequency of homozygous
null genotype gene appointed above among the examined
tuberculosis patients was lower than in FEuropean
population (PD=0,42-0,60 vs PD=0,22, p<0,05) and
Asian races (PD=0,42-0,54, p<0,05), it did not differ
significantly from the corresponding figure of the
equatorial race (PD=0,16-0,36, p<0,05). Occurence of
null genotype in the control group of the examined
patients did not differ significantly from the rate for
Caucasians (p>0,05). In addition, the occurence of



GSTM1 0/0-genotype in our experimental (PD=0,22) and
control groups (PD=0,36) corresponded to averages in
Ukrainian (south-eastern and central Ukraine) and some
Eastern European populations (PD=0,15-30).

Allelic distribution according to the polymorphic
variant of gene GSTM1 among TB patients and healthy
individuals in general corresponds to the expected
population equilibrium Hardy-Weinberg (Chart 2). In
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quantitative terms, an allele without genotype-0 is
dominant (P1=54,0%), while the relative occurence of
alleles did not differ significantly. We found statistically
significant heterozygote deficiency in the control group
(F=0,28, p=0,033), which does not generally cover the
entire sample (F=0,24, p>0,05) and shows a normal
population distribution.

Chart 2. Analysis of heterozygosity of null polymorphism of the gene glutathione-S-transferase of class M1 (GSTM1)

G Genotypes, alleles, n (%) P P H H F ) p
roups
p DD 1allele b ! © K x
Experimental | 5 o) 69y | 75(78.13) | 041 | 059 | 038 0,48 0,20 2,33 >0,05
group, n=96
Cont;"zls%“’“p’ 18 (36,0) | 32(64,0) 054 | 046 | 0,36 0,50 0,28 4,56 0,033
Total, n=146 | 39 (26,71) | 107(73,29) | 046 | 054 | 0,38 0,50 0,24 3,27 >0,05

Notes: 1. P; — relative occurrence of 1 allele; Pp, — relative occurrence of deletion allele D. 2. Hy — real heterozygosity; Hg —
expected heterozygosity; F — inbreeding factor. 3. y’p — criterion of correctness of “null” hypothesis between real and

expected heterozygosity.

The occurence of 00-gene GSTM1 genotype in patients
with pulmonary tuberculosis depending on the type is
shown in chart 3. We found significantly more frequent
presence of a functional allele than its absence, in patients
with newly diagnosed pulmonary tuberculosis (NDTB) by
4.75 times (p<0,001 ) and in those with poly-resistant
pulmonary tuberculosis (PRTB) by 4 times (p<0,001),
respectively. There was no substantial difference in
frequency in patients with multi-drug resistant
tuberculosis (MDR-TB) (p=0,056). It should be noted that
among the carriers of non-functional allele in the

experimental group there were more patients with NDTB
than those with MDR-TB and PRTB by 2,92 (¥*>=18,57,
p<0,001) and 1,58 (¥*>=5,39, p=0,02) times. At the same
time there were more patients with PRTB and without
mutated GSTMI1 gene than those with MDR-TB: 32,0%
vs 17,33% (y*>=4,34, p=0,037), respectively. There were
no significant differences between the occurrence of
certain types of pulmonary tuberculosis (NDTB, MDR-
TB, PRTB) among homozygous carriers of the gene
GSTM1 of the deletion genotype (chart 3).

Chart 3. Occurrence of the gene GSTM 1null genotype in patients with TB due to its type

No 0-genotype, 0-genotype, n=21 LOD 2
Study groups =75 (%) (%) [95% CI] L
Newly diagnosed tuberculosis, n=46 $’=39,13
%) 38 (82,61) 8(17,39) 22,56 [7,67-66,3] 5<0.001
Multidrug resistant tuberculosis, n=20 3,45 %*=3,60
(%) 13.(75,0) 7650 [0,94-12,6] p=0,056
2_
Poly-resistant tuberculosis, n=30 (%) 24 (80,0) 6 (20,0) 4 5116_’506 7 7}();()2 10’0610
NDTB-MDR-TB ¥*=18,57 p<0,001 %*<1,0 p>0,05
’p NDTB-PRTB %*=5,39 p=0,02 %*<1,0 p>0,05 - -
MDR-TB-PRTB x*=4,34 p=0,037 %*<1,0 p>0,05
Control, n=50 (%) 32 (64,0) 18 (36,0) i 430’_1761 5] ¥*=7,84 p=0,005

Note. LOD — logarithm of the odds ratio score; CI — confidence interval; p — differences in probability; NDTB — newly
diagnosed tuberculosis; MDR-TB — multidrug resistant tuberculosis; PRTB poly-resistant pulmonary tuberculosis.

An analysis of heterozygosity of null polymorphism of
the gene GSTM1 heterozygous gene GSTM1, taking into
account diagnosed MBT resistance variation (chart 4),
showed normal allelic distribution, which corresponded to
the scale of population equilibrium by Hardy-Weinberg
(p> 0,05). In quantitative terms, the dominant allele in the
experimental group regardless of the type of tuberculosis
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is functional variant 1 (75,0-82,61% vs 17,39-35,0%).
Conclusions. 1. Among the patients with pulmonary
tuberculosis one out of five persons (21,87% of cases)
was diagnosed with deletion mutation of GSTMI1 gene;
and the occurrence due to MBT resistance variation is: in
NDTB - 17,39%, in MDR-TB — 35,0% and in PRTB —
20,0% respectively.
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Chart 4. Analysis of heterozygosity of null polymorphism of the gene glutathione-S-transferase of class M1 (GSTM1) due to the
MBT resistance variation

Genotypes, alleles,
Groups n (%) Py P, H, Hg F x* P
DD 1allclc

NDTB, n=46 (%) | 8 (17,39) |38 (82,61)] 0,39 0,61 0,43 0,48 0,09 1,32 >0,05

MDR-TB, n=20 7
(%) (35.0) 13 (75,0) 0,53 0,48 0,35 0,50 0,30 2,36 >0,05
PRTB, n=30 (%) (2(? 0) 24 (80,0) 0,37 0,63 0,33 0,46 0,28 2,23 >0,05
Total, n=96 21 (21,87)|75 (78,13) 0,41 0,59 0,38 0,48 0,20 2,33 >0,05

Notes: 1. — NDTB — newly diagnosed tuberculosis; MDR-TB — multidrug resistant tuberculosis; PRTB poly-resistant
pulmonary tuberculosis. 2. P; — relative occurrence of I allele; Pp — relative occurrence of deletion allele D. 3. Hy — real
heterozygosity; Hy — expected heterozygosity; F —inbreeding factor. 4. y’p — criterion of the correctness of null hypothesis
between real and expected heterozygosity.

2. According to the nature of allele distribution of (F=0,20, p>0,05) and lack of heterozygosity in healthy
GSTMI1 gene the favorable functional 1 allele prevails individuals (F=0,28 p=0,033), which, in general forms a
(73,29%) in case of normal inbreeding in patients normal population distribution [OR=14,06, p=0,005].
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Anaym3 nojaumopgpusma reia GSTM1 y 60/1bHBIX Ty0epKYyJ/J1€30M B 3aBUCHMOCTH OT BapuaHTa pe3ucTreHTHocTH MBT

JI. I. Tonopuko, U. A. CeMbsiHUB

AHHoTaums. [IpoBeneHHbI aHanu3 9acToThl ayuieneid 1 reHoTunoB reHa GSTM 1 y 60nbHBIX TyOEpKyIe30M JIETKUX ¢ Y4€TOM BapHaHTa

pesucrenTHOocTH MBT m03BOMIMIT YCTAaHOBUTB, UTO 32 YCIOBUM HAIM4MA TyOepKy/Ie3HOH MH(EKINH JEeTKUX AeTeMOHHAs MyTalys reHa

GSTMI1 oxka3biBaeTcs y Kakaoro msroro (21,87% ciaydaeB), COOTBETCTBEHHO YacToTa 1o BapuaHTy pe3ucteHTHocTH MBT cocraBnser:

npu BATB - 17,39%, npu MPTB - 35,0% u IIPTB - 20,0% cootBerctenHo. Ilo xapakrepy amiensHoro pacnpeaenenus resa GSTM1

npeobiagaeT OraronpuATHBI (yHKIMOHANBHBI 1 amtens (73,29%) npu HOpManbHOM WMHOpPHAMHTE cpeau OONBHBIX U Jedunure

TeTePO3UTOTHOCTH Y 3JI0POBBIX, UTO B IIEJIOM (hOPMUPYET HOPMAIBEHOE IOMYJISIMHOHHOE paclpeeNieHIe JUIs eBPOIICHCKOH pachl.
Kniouesvie cnosa: mybepxynes, oeneyuonnuii nonumoppusm, GSTM1, pesucmenmnocmo, MBT.
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Abstract. The article describes the results of the investigation of colon dysbiosis impact on the clinical course of pulmonary
tuberculosis depending on the resistance of MBT and HIV-status. It's established that colon dysbiosis affects adversely on the course
of pulmonary tuberculosis, in particular, contributes to strengthening the manifestations of intoxication syndrome and, in a case of
severe dysbacteriosis - to strengthening the bronchopulmonary syndrome. Dysbiosis of the II-III degrees contributes to a prolonged
duration of the tuberculous inflammation and is one of the factors of reducing the effectiveness of treatment.

Keywords: colon dysbiosis, lung tuberculosis, clinical features.

Introduction. The imbalance of immune response in
pulmonary tuberculosis (TB), which leads to the
disruption of adaptation of the organism and reduces the
effectiveness of the safety mechanisms and systems, long
intoxication syndrome due to continuous release of toxins
into the bloodstream, general exhaustion lead to
disturbances in the colon microbiota system, which
microflora has the most functional load in the organism
[1, 3]. The presence of such aggravating factors as
prolonged drinking, smoking or using drugs, insufficient
and low quality food, malnutrition, in a significant
proportion of TB patients intensify the development of
dysbiotic violations in the large intestine. Whereas colon
dysbacteriosis (CD) violates a number of important
microflora functions, including the maintenance of
cytokine balance and regulation of immune processes of
the body through the antigen-stimulating effect of the
colon microbiota representatives [5].

Dysbiotic violation contributes to longer maintenance
of inflammation in the lung tissue and other organs that
can reduce the effectiveness of treatment of pulmonary
tuberculosis [2]. Clinical symptoms of colon dysbiosis
reduce the quality of patients’ life because of the
emergence of uncomfortable manifestations of this
disease and reduce the adherence of patients to etiotropic
treatment. Some literature data [1, 2, 4] indicate that a
violation of colon microbiota can influence the clinical
course of respiratory diseases.

The aim of this study was to investigate the clinical
features of pulmonary TB in patients with preserved
sensitivity of mycobacteria tuberculosis to anti-TB drugs
(ATBD), multi drug resistant tuberculosis (MDR-TB) and

co-infection HIV/tuberculosis (HIV/TB) depending on the
condition of the colon microbiota.

Materials and methods. The study included 60
patients with newly diagnosed pulmonary tuberculosis
(NDTB) with preserved susceptibility of Mycobacterium
tuberculosis to ATBD (group 1), 60 patients with pulmo-
nary MDR-TB (group 2) and 30 patients with co-infection
HIV/TB (group 3).

The state of intestinal microbiota was determined by
bacteriological analysis of the colon cavity contents. Stool
sample was removed for analysis in the morning before
the start of ATBD taking. The material was delivered to
the laboratory within 2 hours after collection. The number
of organisms was counted per 1 g of feces and according
to the amount and dilution of the material. The degree of

dysbiosis was determined by I.B.Kuvaeva and
K. S. Ladodo classification, 1991 [2, 4].
We used the program STATISTICA, version

10.0.228.8 (StatSoft, Inc.) for statistical analysis of data.
Data samples were tested for normality by the Shapiro-
Wilk test. Normally distributed data were presented as the
mean and standard deviation (M+SD) and were analyzed
using the Student’s t test.. The difference was considered
statistically significant when p-value was less than 0,05.
Correlation analysis was performed by Spearman.

Results and its discussion. The clinical course of TB
was evaluated by intoxication (IS) and bronchopulmonary
syndromes (BPS). To estimate the significance of the
intoxication and bronchopulmonary syndromes, we
collected the complaints of the patients and classified
them according to the following criteria (Tables 1 and 2),
that allowed us to describe every complaint on a
quantifying level.

Table 1. Rating scale of the significance of the intoxication syndrome in TB patients

Points Characteristics of the intoxication syndrome

‘Weight loss, % from the Hyperhidrosis
Body temperature, °C initial body weight General weakness

within the last 6 months

1 point 37,1-38 up to 5 Negligible Insignificant fatigability

2 points 38,1-39 5-10 Moderate Limited excursion

3 points 39,1 and higher more than 10 colliquative /profuse Recurnbepcy, difficulty of

’ sweat active moves

The rating scale of the significance of the intoxication
syndrome has a grade for each symptom from 1 to 3
points. The intoxication syndrome was considered as mild
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when the sum of points was from 1 up to 4, moderate —
with the sum 5-8 points, severe — with the sum
9-12 points.
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Table 2. Rating scale of the significance of the bronchial-pulmonary syndrome in TB patients

Characteristics of the bronchial-pulmonary syndrome
Points Chest pam Expectoration of blood /
Cough Dyspnea (connected with the
pulmonary hemorrhage
pulmonary process)
Periodic insignificant
. coughing or tussiculation, During considerable Ins1'gn1ﬁcantf that happens
1 point that does not make the ? .. while coughing, walking, Hemorrhage
. . physical activity
quality of life and sleep etc.
worse
Constant coughing,
moderately present, that During the insignificant Moderate, constant, get Pulmonary hemorrhage of
2 points can slightly affect the physical activity, while worse while coughing, a light level of complexity
quality of life and bother at walking walking, etc.
night
Constant coughing, While at peace, while Significant, Pulmonary hemorrhage of
3 points | intensive, affect the quality talking constant a medium and complicated
of life and sleep level of complexity
When defining the bronchial-pulmonary syndrome, syndrome was considered to be light with the sum of

using the rating scale of its significance, we looked at the
main and most frequent symptoms — coughing, dyspnea
and pain in the chest, and expectoration of blood/
pulmonary hemorrhage considered as additional
symptoms. That is why the bronchial-pulmonary

points from 1 up to 3, as moderate — with the sum 4-6
points and significant — more than 7 points.

The analysis showed that IS grew with the growth of
dysbiotic violations in the large intestine in patients with
pulmonary TB (Table 3).

Table 3. Characteristics of the severity of intoxication syndrome in patients first diagnosed drug susceptible, MDR and HIV-
associated tuberculosis, depending on the degree of dysbiosis colon

Group 1 Group 2 Group 3
CD degree n=60 n=60 n=40 p
Intoxication syndrome (scores)

absent 3,12+0,49 - - -
p13<0,05
I degree 4,27+0,72 4,39+0,65 5,13+0,52 20,05
p13<0,05
II degree 6,39+1,14 7,18+1,11 8,22+0,76 250,05
p1<0,05
III degree 8,40+1,03 9,84+1,21 10,24+1,07 1y 50,05

IV degree — — 11,2043,36 -

Notices. p; — statistical difference between group 1 and group 2; p, — statistical difference between group 1 and group 3; p; —

statistical difference between group 2 and group 3.

It is established that severity of BPS in group 1 was 1,4
times higher in patients with CD of the I degree than in
those without CD (p<0,05) and 1,5 times lower than in
patients with CD of the II degree (p<0,05). Patients of
group 1 with dysbiosis of the III degree had the highest
score of IS, which exceeded the score in patients with CD
of the II degree by 1,3 times and in patients with CD of |
degree by 1,97 times (p<0,05 in both cases).

In MDR-TB patients the most severe manifestations of
IS were at CD of the III degree — the average score of IS
was 27% higher than the score of patients with CD of the
IT degree (p<0,05) and 55,4% higher than at CD of the I
stage (p<0,05). As in the case of sensitive NDPT, the
lightest IS manifestations in group 2 were observed in
patients with minimal changes of the colon microbiota.
Thus, IS in patients with CD of the I stage was 1,3 times
less pronounced than in patients with CD of the II degree
and 2,2 times — compared to CD of the III degree (p<0,05
in both cases).

HIV-associated TB is characterized by the most severe
symptoms of intoxication among all groups of patients,
however, in the case of co-infection the same trend of
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increasing the severity of IS manifestations deepening on
dysbiosis was noticed. The highest points of the IS in
group 3 were observed in patients with CD of the III and
the IV degrees. It should be noticed that CD of the IV
degree was found only in these patients. The index of IS
severity in patients with CD of the IV degree was only
8,6% higher than the comparable indicator in patients
with CD of the III degree (p>0,05), 26,6% higher
compared to CD of the II degree (p<0,05) and 54,2% —
compared to CD of the I degree (p<0,05). The difference
between the IS in patients with CD of the II and the III
degrees was 19,7% (p<0,05), between CD of the I and the
III degrees — 49,9% (p<0,05). The least severe manifesta-
tions of IS were in patients with minimal dysbiotic
changes (CD of the I stage) (p<0,05).

Thus, the analysis of the study results showed that
dysbiotic violations in the colon have a negative effect on
the clinical course of tuberculosis. Some researchers
believe [4] that the reproduction of opportunistic bacterial
species of colon microflora contributes to the
accumulation of toxic compounds, which are soaked into
the bloodstream and contribute to the increasing of



endogenous intoxication. However, obligate microorga-
nisms are one of the components of the detoxification
mechanism, so their elimination weakens the
detoxification function of intestinal microflora. This is
confirmed by our results - tends to IS increasing in
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patients with pulmonary tuberculosis in response to the
dysbiosis increasing.

Correlation analysis showed the dependence of IS
severity on the severity of dysbiotic violations of colon in
patients with pulmonary TB in all groups (Fig.1).

r=0,50,
P=Y, p<0,05
Group 1 Group 2 Group 3

Fig. 1. The correlation between the degree of colon dysbiosis and severity of clinical manifestations of intoxication
syndrome in patients with newly diagnosed sensitive, MDR and HIV-associated tuberculosis.

As it’s shown in Fig. 1, positive correlation of
moderate strength was found in group 1 and group 3,
strong positive correlation — in group 2. In our view, the
increasing number of pathogenic microorganisms in the
colon contributes to the creation of additional foci of
infection, and leads to the loss or reduction of
detoxification function of obligate microflora that causes
the growth of toxins in the blood.

It was found that dependence of the IS on the severity
of CD is significantly lower in HIV-positive patients than
in HIV-negative patients (p<0,05) due to the presence of a
significant number of factors (deep immunosuppression,
opportunistic infections, viral load etc.), which have a
significant effect on the severity of intoxication.

Our results of analysis of the IS severity dependence
on the MBT sensitivity showed that IS was significantly
more pronounced in patients with MDR-TB compared to
patients with susceptible NDTB at CD of the II degree

(difference was 11%, p<0,05) and at CD of the III degree
(difference was 14,6%, p<0,05).

The indicators that characterized the IS in co-infection
HIV/TB were higher at all degrees of CD than in groups
of HIV-negative patients. The average score of IS in
patients of group 3 with CD of the I degree consistent
with moderate intoxication and exceeded the average
score of group 1 and group 2 by 16,8% (p<0,05) and
14,4% (p<0,05), respectively.

CD of the II degree in group 3 was characterized by
more severe IS compared to group 1 and group 2 — the
average score of IS was 22.2% and 12,7% higher,
respectively (p<0,05 in both cases). The intensity of the
IS in HIV/TB patients with CD of the III degree exceeded
the same indicator in patients of group 1 by 18% (p<0,05)
and in patients of group 2 — only by 4% (p>0,05).

The results showed that bronchopulmonary syndrome
was less dependent on the degree of dysbiotic violations
than the IS in all groups (Table 4).

Table 4. Characteristics of the severity of bronchopulmonary syndrome in patients with newly diagnosed drug susceptible,
multi drug resistant and HIV-associated tuberculosis depending on the degree of colon dysbiosis

Group 1 Group 2 Group 3
CD degree n=60 n=60 n=40 P
Bronchopulmonary syndrome (scores)

absent 2,95+0,38 - - -
p:>0,05
I degree 3,26+0,32 3,37+0,46 2,16+0,83 1,1<0,05
p1>0,05
11 degree 3,19+0,74 3,42+0,81 2,62+0,86 025<0,05
p1>0,05
IIT degree 4,41+0,89 4,54+0,96 3,13+0,92 124<0,05

1V degree — — 3,24+0,71 —

Notices. p, — statistical difference between group 1 and group 2; p, — statistical difference between group 1 and
group 3; p; — statistical difference between group 2 and group 3.

As it’s shown in the table, the significant difference
between the severity of BPS in patients with the I and the
IT degrees of CD was not found in both sensitive NDTB
and MDR-TB (p>0,05). However, in both groups BLS
was accompanied by more severe symptoms in patients

with III degree of CD compared to the patients with the I
and the II degrees of CD.

BPS in group 1 was on 27,7% more severe at than III
degree of CD than at the II degree of CD and on 26% —
than at the I degree of CD (p<0,05 in both cases).

66



The average score of BPS severity in CD of the III
degree was reliably higher than in CD of the I and II
degrees on 25,8% and 24,7%, respectively (r<0,05). The
analysis showed that high score of BPS in patients with
CD of the III degree was mainly associated with more
severe cough with sputum. There are researches today [4]
which show that patients with severe dysbiotic disorders
of the colon more likely than individuals without
dysbiosis develop the contamination of upper respiratory
tract with pathogenic microflora with further chronic
inflammatory response development that increases the
expression of BPS.

The most pronounced symptoms of BPS in patients
with co-infection were observed at CD of IV degree
(p<0,05) and less pronounced — at CD of the I degree
(p<0,05). There was no significant difference in the
severity of BPS between patients with CD of the II and
the IIT degrees (p>0,05).

Special attention should be given the fact that BPS in
patients co-infected with HIV-infection at dysbiosis of
different degrees was significantly lower than in group 1
and group 2: at CD of the I degree — 1,5 times lower than
in group 1 and 1,6 times lower than in group 2; at CD of
the II degree — 1,2 times less than in group 1 and 1,3
times less than in group 2; at CD of the III degree — 1,4
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times less compared to group 1 and 1,5 times — compared
to group 2 (p<0,05 in all cases).

Correlation analysis showed that dysbiotic violation of
the colon has minimal impact on the intensity of

bronchopulmonary syndrome: in group 1 — r=0,18,
p<0,05; in group 2 — r=0,19, p<0,05; in group 3 — r=0,16,
p>0,05.

Conclusions. 1. It is established that violation of the
qualitative and quantitative composition of the microflora
of the large intestine has a negative effect on the clinical
course of tuberculosis. Colon dysbiosis mostly affects the
intensity of the manifestations of intoxication syndrome.

2. According to the correlation analysis, the most
pronounced dependency of the intoxication syndrome
intensity on the degrees of colon dysbiosis was in patients
with MDR tuberculosis (r=0,50, p<0,05).

3.1t is proved by correlation analysis that dysbiotic
violation of the colon has minimal impact on the
manifestation of bronchopulmonary syndrome. The
significant role of the colon microbiota violations in the
intensity of BPS was proved only at colon dysbiosis of
the III degree in patients with newly diagnosed drug
susceptible TB and MDR-TB and at colon dysbiosis of
the III-IV degrees in patients with HIV/TB.
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KimHu4yeckne 0COOEHHOCTH TedeHUs! JIEKAPCTBEHHO-1YBCTBUTEJILHOI0, MYJIbTUPE3UCTEHTHOI'0 U Bl/lq-aCCOHHI/IPOBaHHOFO
Tyﬁeplcyﬂesa JIErKUX B 32aBUCHUMOCTH OT CTeNeHH ANCON03a TOJICTON KUIIKH

JI. I. Tonopuko, E. B. ITonBepOenxas

AHHOTamusA. B craThe MpHBENCHBI pe3yibTaThl HUCCIIEMOBAHMS BIMSHUS JUCOAKTEpPHO3a TOJICTOTO KHUIIEYHHKA Ha KIMHHYECKOE
TeueHne TyOepKyie3a JErKMX B 3aBHCUMOCTH OT crektpa pesuctentHoctH MBT u mpu xomopOumnoctn BUY/TyGepkymes.
VYcraHoBIE€HO, YTO AUCOMOTHYECKHE HApYIICHMS TOJICTOTO KUIIEYHWKA HETAaTUBHO BIMSIOT HA TeUeHHE TyOepKyiesa JIETKUX, B
YaCTHOCTH CIIOCOOCTBYIOT YCHJICHHIO IIPOSIBICHHH HMHTOKCHKAI[MOHHOTO CHHAPOMa M, IIPH TSDKEJIIOM JucOakrepruose, — U

OpOHXOJIETOYHOTO CHHAPOMA.

Hucomo3z Ttomcroit kumku II-III cremenedd cmocobcTByeT Oonee UIMTENBHOMY TEUEHHUIO

TYOEpKYJIE3HOTO BOCTIAJICHHS U SBJISAETCSA OAHUM U3 (HaKTOPOB CHIKEHUA 3D (PEKTUBHOCTU STHOTPOITHOTO JICYCHUS.
Kniouesvle cnosa: oucbaxmepuos moacmozo KuuieuHuxa, mybepkynes necKux, Kiunuieckue ocobeHHocmi.
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AHHoTanms. B pabote mpezacraBiieHb! pe3yabTaThl UCCAEAOBAHUS LIUTOKMHOBOTO Ipoduis kpoBu y 80 OOIBHBIX OCTECOAPTPO30M
(OA) B Bo3pacte 37-76 ner. YCTaHOBJIEHO, YTO ¢ mporpeccupoBanreM OA BO3pacTaeT CHEKTP U BBIPAKEHHOCTb KOMOPOUIHBIX
Oosre3Hel, aucOamaHCc MPO- W MPOTHBOBOCTIAIMTENBHBIX IIUTOKMHOB KPOBH, 3aMEUICHHE HX perpecca B TedeHHe 30-IHEBHOTO
JIeYeHHs CTaHJApTHRIMKM Meronamu. Hamboree Becomoe BIMsIHHME Ha TOPHHIHOCTH perpecca gucOanaHca IUTOKWHOB OKa3bIBAIH

SIBJICHUS] METa00IHYECKOTO cuHApoMa.

Kniouesvie cnosa: ocmeoapmpo3, KoMopouoHOCmb, YUMOKUHbL, Te4eHue.

Beenenne. Ocreoaptpo3 (OA) — omHO u3 Haumboiee
pPacIpOCTPAaHEHHBIX ~ XPOHWYECKHX  JeTeHepaTHBHO-
nucTpodudeckux 3a00JIeBaHHI CyCTaBOB, XapaKTEPH3Y-
Ioieecss MPOTPECCHPYIOINM Te4eHHeM, nedopmarmeit
CyCTaBOB, MMOTeper NX (PYHKINH U yXyIIMICHHEM KadecTBa
JKU3HW TAIMeHTOB [2]. B mociemHue roabl MpUBEACHBI
JTOKA3aTeIbCTBA PO BOCHAIUTEIBHBIX sSBICHUI pu OA
[1], BKIIOYAsT POJIE MPOTHBOBOCTIANUTEIHHBIX [IUTOKHHOB
[3, 4]. Ormeueno, yto y OonpHEIX OA YacTo HaOIIO-
JIAFOTCSl Pa3iM4Hble KOMOPOHMIHBIE OO0JE3HH, OCOOCHHO
aprepuanbHas runepreHsus (Al), uiremuueckas 00JIe3Hb
cepaia (UBC), oxupenne (OX), caxapusiii quadet (C),
00JIe3HN CHCTEMBI UIIEBAPCHAS U IpyTHe [2].

Oco000¢e IPOrHOCTHYECKOE 3HAYEHUE B CIIEKTPE KOMOP-
OWIIHBIX TPOIIECCOB MPUIACTCS COBOKYIMHOCTH OOJIE3HEH,
cocTaBisomux Meradomnueckuit cuampom (MC): AT,
HBC, OX, C/I. Kakue 0coOeHHOCTH HApYIICHUH ITUTOKH-
HOBOTO 3BEHA DPETYJIIHH BOCIAIUTENBHBIX U MMYHHBIX
mporeccoB y 60mbHBIX OA B acleKTe pa3HBIX CTEIICHEH U
BBIPOKEHHOCTH BO3PACTHOW KOMOPOHMIHOCTH — BaXKHBIN
BOIPOC, YTOYHCHHE KOTOPOIO MOXKET IPOSCHUTH
MaTOTEHETUUECKYI0 3aBUCUMOCTb mposiBieHuid OA wu
KOMOPOUIHBIX OOJEe3HEH, U 000CHOBaTh HEOOXOIMMOCTb
BHECCHHSI KOPPEKIUH B JIe4eOHO-TPOPHUIaAKTHICCKIE
MIPOTPaMMEL.

Heas — uccnenoBath 0COOCHHOCTH HAPYIICHUN ITHTO-
KHHOBOTO 3BCHA PErYJISAIHMU BOCHAIUTEIBHOTO IpoIecca
y 60mpHBIX OA B acreKTe BO3pacTHOW KOMOPOHTHOCTH U
UX W3MEHEHHs B Te4eHWH 30-IHEBHOTO JIEYCHHS CTaH-
JTAPTHBIMH METOJAMH.

Marepuajbl U MeToabl. O0cnenoBano 80 OONBHBIX
OA I-II cr. B mepuox obocTpeHus B Bozpacte 37-76 ner,
Cpear KOTOPBIX JOMHHUPOBAIM >KEeHITUHBI (63-78, 75%).
JlaBHOCTH Ooyie3Hu Oblna B mpeznenax 4-19 mer. Bepu-
¢ukamyu muarso3a OA OCYIIECTBISUIM COTJIACHO Peko-
Menpaiuiit EULAR(2010) [6]. JIuarHO3b6I KOMOPOHUIHBIX
OoJIe3HEH BBICTABJICHBI CIICIUATUCTAMU COOTBETCTBY-
roriero nmpo¢wis. [Tanuentam ¢ OA HazHaYaNM CTaHIAPT-
Hoe nedenue (pexomenmanmu EULAR-2010): Hectepo-
HIHBIC TPOTHBOBOCIAIHUTEIBHBIC CPEICTBA, XOAPO-TIPO-
TEKTOPHI, TaCTPOIPOTEKTOPBI, MECTHOE JICUeHHeE, Jeded-
Hass (U3KYIbTypa, NPH HEOOXOAUMOCTH — THIIOTEH-
3WBHBIC, AHTUUIIEMHUYECKUE, CaXapOCHIDKAIOIINE H Jp.

B xpoBm ompemenmsuii conepKaHWE NPOTHBOBOCIIA-
JUTETHHBIX IUTOKHHOB TYMOP-HEKPOTHUECKOTO (PaKTOpa-
anspa (TH®-a), uarepneiikunsl-1§ (MJI-1B), npotuso-
BOCHIAIUTEIHLHOTO IIUTOKMHA — WHTepieiiknna-4 (MJ1-4)
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Habopamu ¢Qupmbel BenderMed Systems (ABctpus)
TBepA0(}Ha30BbIM MMMYHO(epMEeHTHBIM METOJIOM
Platinum ELISA, a Takke Mapkepsl BOCHAJICHHS —
C-peaxtuHbiii 6emok (CPB) uMMmyHOPEpMEHTHBIM METO-
oM, TIokazatenu nepudepudeckoir kpoBu. Kcciemopa-
HUS TIPOBEJCHBI TP MOCTYIUIEHHH U udepe3 30 mHed oT
HadJaya JCUCHHUS.

B xagectBe xoHTpoOJsi 00cnenoBaHo 30 MPaKTHYECKH
3mopoBbiXx BosoHTepoB (I13B) cooTBeTcTByMOMIETO BO3-
pacra u mona.

Marepuansl 00pabOTaHbl CTATHCTHYECKH C ITOMOLIBIO
CTaHIAPTHBIX MPUKIaAHBIX porpamM (Microsoft Exel-P).

PesysabTaThl 1 HX 00cy:KAeHHe. YCTaHOBIEHO, 4TO Y
OoyBHBIX B Bo3pacte 70 45-50 ser (7 mamumentoB) OA
MPOSIBIIIETCS. TI0 THIYy OJHMTO0CTE0apTpo3a, MepBOH
cTaguel peHTreHOJIOTMYeCKuX u3MeHeHul no Kenrpeny-
Jloypency, nerkum teuenuem. U3 Hux y tpex (3,75% ot
obmero umcna OONBHBIX) HE BHSBICHO KOMOPOWIHBIX
Oonesneit. Y mammeHntoB crapmre 50, ocobenHo 60 et

JOMUHHPOBAJIN  ABJICHUA IMOJHOCTCOAPTPO3ad, BTOpaAsd
PCHTICHOJIOTUYCCKasd  CTaaud  IMOpaXCHUsl  CYCTaBOB,
TeueHHue OoJIe3HH cpeaHeI‘/'[ TAXKCCTHU (‘IaCTLIe nu

JUTHTENBEHBIC 000CTPEHUS).

Y OonpHbIX B Bo3pacte a0 S50 et sBieHHs
KOMOPOUIHOCTH OBLUTH MAJOYHCICHHBIMH, MPOSBISLIINCH
HavyanpHbIMU cTagussMu AT, OJK, Oojie3HIMU CHCTEMBI
numieBapenus (2-3 KoMOpOWIHBIX 3a001eBaHus ). OHAKO
y mnamueHtoB ctapme 50, ocobeHno 60 et ObLI
CYIIECTBEHHO IUPE CIIEKTP U BBIPAKEHHOCTH KOMOPOH-
HBIX mporieccoB. Cpeant HUX 0co0Oro BHHUMAHUS 3aCITy-
KUBAJTM  COYETAaHUS  MATOJIOTHYECKHX  IPOIIECCOB,
cocraBisonmx Metabomuueckuit curmpom (A 2 cT,
HUBC, OX 2-3ct, creatoremaro3, CJ[ — 2 Tuma) Kak
(dakTOp  BBICOKOTO  BAacKyJsIpHOTO  pucka. boee
BBIPQKCHHBIMU OBLIM OOJIG3HH CHCTEMBI MHIICBAPCHHUS:
racTpoAyOJICHONIATHH, SI3BCHHAs OOJIC3Hb, XOJICIUCTO-
MaHKPEaTOMATHH, HTEPO- KOJIOMATHU KakK (akTopsl 00-
Jiee BBICOKOTO TaCTPOMHTECTHHAIBHOTO PUCKA. Y KaXI0-
ro OOJLHOTO BBIABISIIN 6-9 KOMOPOMIHBIX OOJIE3HEH.

B acmiexte mpeacTaBIeHHBIX KIHHUYECKAX OCOOCHHOC-
Teid OA 1 KOMOPOUIHBIX TPOIECCOB BAXKHBIM TPEICTAB-
JSAIOCh M3YyYCHHE COAEP)KaHUS IMpo- M IMPOTHBOBOCTIA-
JUTETHHBIX IUTOKWHOB B KPOBH M WX JWHAMHUKA B
TeYeHHE Hanbojee IMOKa3aTeIbHOTo0, IIEPBOTO JTama
neyeHns: (craunonap 12-14 muel rutioc amOyIIaTOpHBIN
atan — cymmapHo 30 mHel). MHTepec MOXKeT mpencTaB-
JSTh COMOCTaBJICHHWE JTUX JAaHHBIX C PYTUHHBIMU
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kaptuHa KpoBH (Jrerikoruto3, COD) (Tabmmma 1).

Taba. 1. I[I/IHaMI/IKa ToKa3aTenei IIpO- U MPOTUBOBOCHAIUTEIIbHBIX HUTOKUHOB, MAapKECPOB BOCHAJICHUS KPDOBU Y OOJIbHBIX
0CTCO0apTPO30M B 3aBUCUMOCTH OT BO3PACTHOI'O YPOBHS KOMOp6I/II{HOCTI/I 1 CTaHAAPTHOT'O JICYCHUS B TCHCHUN OJHOI'O MeCsla

Bospact 10 50 Jer. Bospact 51-60 aer, Bospact crapue 60 Jer,
N MMH Kol;[o 6I1l/l HOCTb., ’n=7 yMepeHHas BRIPAACHHA
ceenyemble : ponn ? KOMOPOHIHOCTH, N=32 KOMOpPOMIHOCTB, I13B,
TOKa3aTesu, (rpynmna 1) _
Ol H3MEDEHIS (rpynma 2) n=41 (rpynmna 3) n=30
A P nocJie 0 nocJie nocJe
0 JICYCHUSA 10 JIeYeHUus
JICYCHUA JCYCHUSA JICYCHUSA JICYCHUSA
dakTop
o:;;(g;iaa 61,2442 | 46,643,167 | 86,4538 | 74,6+4,68" | 89,6+6,12° | 812+566"" |41,3+3,74
/M
HHTep;‘j’;{‘;“H B | 6243=5.56" | 48413547 | 762:584° | 654+446™" | 834:638° | 742+538%° | 3824362
HHTeﬁ:fhf;“H“‘ 442+3,18" | 4144378 | 37,6+3,66 | 41,3+4,12" |38,4+4,74™ 40,1+4,88" | 33,6+2,12
ﬁp‘;iae“HT:B;‘;’/‘f 6,4£048" | 423=046"" | 88+0,56" | 744043 | 102+0,62" | 84+046"" | 2,8+0,22
”e“Ki“fgé’;nKPOB“ 7,30,36 6,240,48 9,4+0,42" 7,240,64 | 11,24=0,82" | 82+0,78" | 6,4+0,38
10D, Mm/4 8,4+0,36 7,6+0,74 16,6+1,14" | 10,8+1,16"" 18,4+0,94" 14,240,667 | 7,240,43
[pumeyanue:

* - BEpOSITHOCTD Pa3HUIIbI OKa3atenel B rpymmne ¢ ananoruussivu y [13BO (p<0,01-0,001);
** - BepOSATHOCTb PA3HHUIIBI TOKA3ATENICH B IPYIIIE JI0 U NOCJIE OAHOMECIYHOTO JICHCHHUS;
# . BepOSATHOCTH PAa3HUIBI MOKA3aTeNeil TOCITE OHOMECSIHOTO ICYCHHS B IPYINAX 2 i 3 CPABHUTENBHO C FPYIIIOi GOTBHBIX 1;

- pasHHMIIa MOKa3aTeNei 10 U MOCIIe JICYSHHsT HeBEPOSTHAS

Marepuainbl TabIHULBI CBUIETEIBCTBYIOT, YTO B TIEPHOL
oboctpennst OA Kak B rpynie OonbHBIX B Bo3pacte 10 50
JeT C JIETKMUM TeYeHWeM OOJIe3HH, TaKk M B CTapIIuX
BO3PACTHBIX TPYMIax u3 6oiee TsokenbiM TedeHueM OA u
3HAYUTENBHBIM KOMOPOMIHBIM (OHOM HMEET MecTo
OTHOTHUITHOE TIOBEIIIICHHE MIPOBOCIIAUTEIEHBIX
nutokuHoB TH®-a m WNJI-1B ¢ Tenaenmmeid k Ooiee
3HAYUTEIFHOMY WX TIOBBIIICHHUIO B CBS3M C BBIPAYKEH-
HOCTBIO Kak OA, Tak ¥ KOMOPOHUIHBIX OoJie3HEH (TaHHbBIE
CTaTHUCTUYECKH HEIOCTOBEPHBI). BhIsBIEHa ompeneeH-
Hasl pa3HUIA: B BO3pacTHOM rpymmne A0 50 et 1oMUHUpO-
Banu nossiieHne WJI-18, menbme TH®-0; B crapmmx
BO3PACTHBIX TPyIIax — MPeodiIanano MOBEIIIEHHE COAep-
xanust TH®-o, menbme WII-1f. OnmHako ypoBeHB
IIPOTUBOBOCIIANIMTENBHOTO LuToKMHa MJI-4 Obl1 gocro-
BepHO Ooubire I13B Tonbko B rpymnme 6oipHEIX OA 10 50
net. Coornomenune WNJI-18/1J1-4 u TH®-o/NJI-4 y Bcex
rpymmnax OOJBHBIX 0 CPaBHEHUIO ¢ aHaJormdHeIM y 113B
YKa3bIBaJIO HAa 3HAYUTEIBHBIH INTOKMHOBBIN ArcOanaHc B
mepruosl 000CTpeHus. B 94acTHOCTH, 3TH COOTHOIIEHHS y
I13B cocraBmsmm 1,2-1,12; mpu MHUHMMAaIbHOW CTETICHH
koMopbuarocTu — 1,38-1,57, ymepennoi crenenu — 2,29
u 2,02; npu BeIpakeHHO# — 2,33 1 2,16.

UYepez 30 nueil OoT Hawana JIeYEHUS CTaHAAPTHBIMA
MeToJaMH B Tpynme OombHBIX 10 50 5er oTMedeHo
JocToBepHoe cHkeHue ypoBHe TH®-o un WII-1P,
OJIHAKO elle He MocTurio mokaszareinein y I13B (p>0,05);
OTMEUEHO HEJOCTOBEpHOE TMOBbIlIeHHe YypoBHs WJI-4.
Opnako B Tpymnmnax 6ompHBIX 51-60 et u cBeime 60 et
napametrpsl TH®-0o n NJI-1 uMenu TOIbKO TEHIACHITHIO K
CHWXCHHIO, IOCTOBEPHO TNpeEBbIas aHainoruausie y [13B,
YPOBEHb TPOTHBOBOCHAIMTEIBHOTO IUTOKMHA MJI-4
TTOBBICHJICS HE3HAUHMTEIbHO (cM. Tabmmiy 1). Takas auna-
MHKa HCCICIYEMBIX IUTOKHHOB y MAIMEHTOB CTapIIUX
BO3PACTHBIX TPYIIT CBUAETEILCTBYET O HE3HAUYUTEIHHOM
YMEHBIICHNH AMcOanaHca Mpo- U MPOTHBOBOCHIAINTEIb-
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HBIX LUTOKMHOB B TeyeHWU 30-AHEBHOro Je4YeHUs. ITO
MOJTBEepkKIaeT U u3ydeHue cootHourenuit TH®-o/MJI-4,
WJI-1p/UJI-4: npum MUHMMaJILHOM CTeleHH KOMOpOWI-
HOCTH OHM COCTaBJIsUIM COOTBeTcTBEHHO — 1,12 m 1,17
(npaktryeckn kak y I13B), mpu ymepeHHOW cTemeHn —
1,81 u 1,58; nmpu BeIpakennoi — 2,02 u 1,85.

OnpeneleHHBIM  TOATBEP)KICHHEM  IIPOJIOIDKEHUS
CKPBITHIX SIBJICHUN BOCHANCHUs ObLTa AWHAMHKA YPOBHS
CPb (cMm. Tabn. 1), MeHee MOKa3aTeIbHBIMUA OKa3allCh
napamerpel COD U NEeHKOIUTOB KpPOBH, MOCKOJIBKO HX
KoneOaHMsl 3a yKa3aHHBIM mepuoj ObUIM B Ipeienax
pedepeHTHBIX 3HAa4YeHW#, WJIM MX HE3HAYUTEIbHOE
MIOBBILIIEHUE, BEPOSITHO, OBUIO OOYCIIOBJICHO CIIEKTPOM U
BBIPa)KEHOCTHIO KOMOPOHIHBIX O0JIe3HEH.

AHanu3upys JAWHAMHUKY KIMHAYECKHX TPOSBICHHUN
OA u KOMOpPOMIHBIX OoJe3Hel y OONBHBIX pPa3HBIX
BO3PACTHBIX TPYMIII OTMETHM, YTO IPH JIETKOM TCUCHHUH
OA ¥ MUHUMaJIbHOM YPOBHE KOMOPOWIHOCTH (BO3pact-
Has rpynma 10 50 net) B TedeHnn 30-IHEBHOTO JICUSHUS
JIOCTHTAIa COCTOSIHWSI KIWHWYecKod pemuccuu OA
KOMOPOMIIHBIX MPOLECOB, YTO OTPaXaJla W ITO3UTHUBHAs
JMHAMHKA COAEPXKAHUS MPO- ¥ HPOTUBOBOCHAIMTEIILHBIX
mutoknHOB. OnHako B rpynme OonbHBIX OA B Bo3pacte
51-60 net u crapure kauHUYecKH perpecc OA ObuT Oonee
3HAUMTEJEH (HENoJHas KIMHUYECKash PEMHCCHs), 4eM
KOMOPOMIHBIX TpoliecoB (0XHUpeHue, crearorenaros, CJI,
HBC), a perpecc IUTOKMHOBOTO AricOananca ObUT BechMa
HE3HAYNTEIHHBIM.

OTO MO3BONSET HaM CHENaTh MHPEAIONIOKEHHE, YTO
3HAYUTENIBHBIA [UTOKMHOBBIM aucOanmanc Ha 30-i 1eHb
JedeHusl 0OyCIIOBIICH KOMOPOHMIHBIMH  IIPOIECCaMHU.
Hammume »TOTO B3aMMOOTATOMIAIONIETO  JTOTIONHEHHS
LIUTOKMHOBOM TUCPETrYJISILUN KOMOPOUIHBIMU OOJIE3HAMHU
MOXET OBITh HEONPEAEJICHHO NPOJOIDKUTEIBHBIM U1
croco6cTBOBaTh IporpeccupoBanuio OA.



YCTaHOBIIEHO, YTO MCTOYHHKOM MPOBOCHAIUTEIHHBIX
IIUTOKWHOB MOTYT OBITh TKAHW CYCTaBOB W MHBIX TKAaHEH
OpraHn3Ma, TIPeXIe BCEro >KHpOBas TKaHb, OCOOEHHO y
narmeHToB ¢ MC. M3 XHUpOBOM TKaHWU AT METUATOPHI
MOCTYMAlOT B CHCTEMHBI KpPOBOTOK ¥ JOCTHTAlOT
CyCTaBHBIX CTPYKTYp uepe3 CyOXOHIpaIbHYIO0 KOCTb,
onpenesnss B JabHEHIIEM PEMOIECTUPOBAHUE CYCTaBHOTO
XpsIlla U CHHOBHAIBHOW 000souku [1, 4]. BonbmuHCTBO
LUTOKUHOB, 3a uckimouenneM WJI-1 u UJI-4, peiictBytor
MPEUMYIIECTBEHHO JOKAJIbHO, MOATOMY HMX KOHLIEHTpa-
LUsl B CHHOBHAJIbHOM KUIKOCTH 3HAYUTENIBHO BBIIIE, YEM
B celpoBaTke kpoBu [5]. OpHako, B  cCiydasx
HECOCTOSATENIFHOCTH MECTHBIX 3aIIUTHBIX PEaKIHi, ATH
IUTOKHUHBI IPOHUKAIOT B COCYIHCTOE PYCIIO M OKA3BIBAIOT
cucremuoe BiusHue. MJI-1 gBigeTcss OCHOBHBIM MeIna-
TOPOM peau3alliii BOCTIAINTEIBHON PEaKIiy, CTHMYIIH-
pyeT KaTaboIndecKre TMPOLECCH B CYCTaBHOM MaTpHKCE,
CHHTE3 OKCHJIa a30Ta, CIOCOOCTBYET MPOAYKIIMH MeTaj-
JIONIPOTEa3, YTHETAaeT CUHTE3 FHalypOHOBOM KHUCIOTHI [5].
TH®-a Takxke UrpaeT BeAyLIyl0 MyCKOBYIO POJb B peau-
3allMM BOCTIAJIUTENIbHBIX PEaKlUUl, OKa3bIBaeT JECTPYK-
TUBHOC BIUSHHC HA TKAaHW, yTHETacT aHAaOOIUYCCKUE
peakuuy, CTUMYJIUpPYET pa3pylleHHe MaTpuKca XpsIia,
o0Opa3oBaHHE CYNEPOKCHAHBIX PAAWKAJIOB, HHIYIHUPYET
o0pa3oBaHHE NPYTUX MPOBOCHAIUTEIBHBIX MHUTOKHHOB,
yTHETaeT CHHTE3 KOJJlJareHa W IPOTEOTIIHKAHOB,
oOyciaBnmuBaeT mHUTOTOKcHYeckuid dddekr [3, 4, 5].
COBOKYITHOE BIHSHHE IMPOBOCIIAIHTEIBHBIX ITUTOKHHOB
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IIpHU PA3JINYHBIX IMATOJIOTUYECCKUX ITPOIECCax, BKIIKOYaA U

M3y4aeMbli HaMH KOHTHHTeHT OonmpHBIX OA wu
KOMOpPOWZHBIMH ~ TIPOIIECCAMH  pPealn3yloT  (HOHOBOE
HU3KOMHTEHCHBHOE CHCTEMHOE BOCIIaJICHHE.

BriBOABI.

1. Y GONBHBIX OCTEOAPTPO30OM C MPOTPECCUPYIO-IIUM
TEUCHUEM, CIIEKTPOM U  TSKECTBIO  BO3PACTHBIX
KOMOPOUIHBIX MPOIIECCOB BO3PACTACT AUCOATAHC MPO- U
MPOTHBOBOCIAIHUTEIBHBIX ~ [TUTOKHHOB B  KPOBH H
YCTOMYMBOCTh HX perpecca B TeueHUH 30-aHEBHOH
JUTHTEIEHOCTH JICUCHUS CTAaHIAPTHBIMU METOIAMH.

2. locTIKeHHe COCTOSHUS HEMOIHON KIMHHYECKOU
pemuccun octeoaptpo3a Tipu  30-THEBHOM TepHOJIe
CTaHJAPTHOTO JICYEHUS IIpH MHHHMAIBHOM perpecce
IapaMeTpoB IPOBOCIAIHUTEIEHBIX [UTOKHHOB B KPOBH
CBEICTENECTBYET O BECOMOM BKJIage KOMOPOHMIHBIX
0oJie3Hel B yCTOMYMBOCTH IMTOKMHOBOTO aHcOaaHca.
Hambonee cymecTBeHHOEe BIMSHHE Ha CTOWKOCTB
IUTOKMHOBOTO JAMCOalaHCca OKAa3bIBACT METa0OIMYCCKHIA
CHUHJIPOM.

3. YUuThIBas MATOTCHETUYECKYIO POJb IUTOKUHOBOTO
mucbaranca B pPasBHUTHH M NPOTPECCHPOBAHUU
ocTeoapTpo3a C IEJbI0  yMCHBIICHUS JucOaiaHca
IUTOKWHOB B KPOBH II€IeCO00pa3sHO BKIIOYATH B
KOMIUIEKCHI CTaHAAPTHOTO JICUYCHHUS TAKHX OOJBHBIX
CpEJICTB BIUSHUS Ha KOMOPOHUIHBIE TIPOIIECCHl U (HOHOBOE
HU3KOMHTEHCHBHOE BOCTIAJICHHE.
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Osteoarthritis and comorbid diseases: peculiarities of blood cytokines changes in the dynamics of treatment

L. A. Voloshyna, S. I. Smiyan

Abstract. The article shows the results of research of

the

cytokine Dblood levels of 80 patients with osteoarthritis

(OA) in age from 37 to 76 years. It was found that progression of OA leads to increase of range and severity of comorbid diseases, an
imbalance of pro- and anti-inflammatory cytokines in the blood, slowness of their regression during the 30 days of traditional
treatment. The most important influence on the torpid regress of imbalance cytokineshas presence of metabolic syndrome.

Keywords: osteoarthritis, comorbidity, cytokines, treatment.

70



Science and Education a New Dimension. Natural and Technical Sciences, 1V (9), Issue: 83, 2016 www.seanewdim.com

Effect of melatonin on the functioning of glutathione system in the liver of
alloxan diabetic rats in lighting conditions around the clock
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Abstract. Insertion of melatonin for 7 days helped to reduce 1,7 times basal glucose level in the group of animals with overt diabetes.
Activity of glucose-6-phosphate dehydrogenase, glutathione peroxidase and glutathione reductase in the liver of rats with overt
diabetes was on 47%, 33%, and 35% respectively lower than in control rats that were under artificial equinox. In rat liver with overt
and latent diabetes occurred reduction of reduced glutathione content on 25% and 41% respectively compared with those of control.
Insertion of melatonin to diabetic rats helped in normalization of parameters.

Keywords: melatonin, alloxan diabetes, glutathione system, liver, rats.

Introduction. Melatonin is a lipophilic hormone
produced by the Pineal gland during the night [3, 15]. It
may act as a paracrine, intracrine and autocrine agent
expressing an overall homeostatic function and
pleiotropic effect. It is responsible for carrying out the
following functions by controlling other hormones:
1) regulation of circadian sleep-wake cycle; 2) controls
sex drive and reproduction by inhibiting release of GnTH
(Gonadotrophic Hormone); 3) controls body weight and
energy balance; 4) controls appetite; 5) controls metabolic
function; 6) controls balance; 7) controls muscular
coordination; 8) controls immune system when it is
affected by bacterial and viral diseases, affected by
chemical pollutants and in the presence of excessive
radical activity; 9) antioxidant effects; 10) may reduce
damage caused by types of Parkinson’s disease;
11) prevent cardiac arrhythmia; 12) increase longevity;
13) prevents damage to DNA by some carcinogens.
Melatonin production is inhibited when there is an
increase in the light received by the retina while
production is stimulated when there is a decrease in the
light received by the retina (darkness stimulates
production) [16]. Hence, during evenings, as the light
received by the retina reduces melatonin production sets
in, this evening onset is called the dim-light melatonin
onset (DLMO). Exposure to light inhibits the enzyme
N-acetyltransferase, the enzyme which converts Serotonin
to Melatonin, hence reducing melatonin production.
Being exposed to bright lights in the evening or too little
light during the day can disrupt the body' s normal
melatonin cycles. For example, jet lag, shift work, and
poor vision can disrupt melatonin cycles [4]. Most
functions of melatonin are produced through activation of
melatonin receptors, while other functions are carried out
due to its pervasive and powerful antioxidant, with a
particular role in protection of nuclear and mitochondrial
DNA [5].

Alloxan and streptozotocin are toxic glucose analogues
that preferentially accumulate in pancreatic beta cells via
the GLUT2 glucose transporter. In the presence of
intracellular thiols, especially glutathione, alloxan
generates reactive oxygen species (ROS) in a cyclic redox
reaction with its reduction product, dialuric acid.
Autoxidation of dialuric acid generates superoxide
radicals, hydrogen peroxide and, in a final iron-catalysed
reaction step, hydroxyl radicals. These hydroxyl radicals
are ultimately responsible for the death of the beta cells,
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which have a particularly low antioxidative defence
capacity, and the ensuing state of insulin-dependent
'alloxan diabetes'. As a thiol reagent, alloxan also
selectively inhibits glucose-induced insulin secretion
through its ability to inhibit the beta cell glucose sensor
glucokinase. Following its uptake into the beta cells,
streptozotocin is split into its glucose and methylnitro-
sourea moiety. Owing to its alkylating properties, the
latter modifies biological macromolecules, fragments
DNA and destroys the beta cells, causing a state of
insulin-dependent diabetes. The targeting of mitochond-
rial DNA, thereby impairing the signalling function of
beta cell mitochondrial metabolism, also explains how
streptozotocin is able to inhibit glucose-induced insulin
secretion [11].

Melatonin influences insulin secretion both in vivo and
in vitro. (i) The effects are MT(1)-and MT(2)-receptor-
mediated. (i) They are specific, high-affinity, pertussis-
toxin-sensitive, G(i)-protein-coupled, leading to inhibition
of the cAMP-pathway and decrease of insulin release.
Furthermore, melatonin inhibits the cGMP-pathway,
possibly mediated by MT(2) receptors. In this way,
melatonin likely inhibits insulin release. A third system,
the IP(3)-pathway, is mediated by G(q)-proteins,
phospholipase C and IP(3), which mobilize Ca(2+) from
intracellular stores, with a resultant increase in insulin.
(iii) Insulin secretion in vivo, as well as from isolated
islets, exhibits a circadian rhythm. This rhythm, which is
apparently generated within the islets, is influenced by
melatonin, which induces a phase shift in insulin
secretion. (iv) Observation of the circadian expression of
clock genes in the pancreas could possibly be an
indication of the generation of circadian rhythms in the
pancreatic islets themselves. (v) Melatonin influences
diabetes and associated metabolic disturbances. The
diabetogens, alloxan and streptozotocin, lead to selective
destruction of beta-cells through their accumulation in
these cells, where they induce the generation of ROS.
Beta-cells are very susceptible to oxidative stress because
they possess only low-antioxidative capacity. Results
suggest that melatonin in pharmacological doses provides
protection against ROS. (vi) Finally, melatonin levels in
plasma, as well as the arylalkylamine-N-acetyltransferase
(AANAT) activity, are lower in diabetic than in
nondiabetic rats and humans. In contrast, in the pineal
gland, the AANAT mRNA is increased and the insulin



receptor mRNA is decreased, which indicates a close
interrelationship between insulin and melatonin.

It acts as an antioxidant, neutralizing harmful oxidative
radicals, and it is capable of activating certain antioxidant
enzymes [3]. It is a powerful antioxidant that easily
crosses the cell membranes and blood-brain barrier [10,
17]. It acts as a direct scavenger of OH-, O2, and NO.

Oxidative stress plays a pivotal role in the development
of diabetes complications, both microvascular and cardio-
vascular [1]. The increase in glycoxidation and lipoxi-
dation products in plasma and tissue proteins suggests
that oxidative stress is increased in diabetes [6, 9].

Exogenous melatonin normalizes impaired due alloxan
diabetes and tetrachlormethane hepatitis glucose-6-
phosphatase activity in rat liver [19].

It has been ascertained that an alloxan monohydrate
administration to rats results in a significant elevation of
the level of basal glycemia in the blood, and an increase
of the activities of lactate dehydrogenase and glucose-6-
phosphatase in the liver, however a decrease of the
glycogen content and the activity glucose-6-phosphate
dehydrogenase was in a direct dependence on the
presence of hyperglycemia. The established changes of
the indices of the carbohydrate metabolism in animals
with alloxan diabetes turned out to be more marked under
the conditions of permanent lighting than with equinox or
permanent darkness. With a 7-day introduction of a
higher dose of melatonin an improvement of the state of
carbohydrate metabolism was marked and that was
accompanied with a normalization of the indices under
study, apart from the activities of glucose-6-phosphatase
in the liver which is normalized in case of a 42-day
administration that was also characterized by a
normalization of the level of glycosylated hemoglobin in
the rats blood [18].

The aim was to determine the influence of melatonin
on basal levels of glucose, reduced glutathione (GSH),
activity of glucose-6-phosphate dehydrogenase (G6PD),
glutathione peroxidase (GPx) and glutathione reductase
(GR) in the liver of alloxan diabetic rats under conditions
of constant light.

Material and methods. The experiments were carried
out on 60 sexually mature male albino, not thoroughbred
rats with the body mass — 0,18-0,20 kg. Alloxan diabetes
was evoked via injecting the rats with a 5% solution of
alloxan monohydrate intraperitoneally in a dose of 170
mg/kg following a 24 hour period of fasting [11]. The
melatonin preparation was used in the research (the
manufacturer — “Sigma”, USA). The animals were
divided into 6 subgroups: 1) rats (the control group) that
were under artificial equinox (Light:Darkness=12:12);
2) rats that where under conditions of constant light
(L:D=24:0); 3)alloxan diabetic rats (L:D=24:0);
4) alloxan diabetic animals which were introduced the
melatonin preparation intraperitoneally in a dose of 10
mg/kg at 8 a. m. daily during 7 days starting with a 5-th
24 hour period after the injection of alloxan (L:D=24:0);
5) alloxan diabetic rats with latent (basal glycemia < 6,9
mmol/l) diabetes (L:D=24:0); 6) rats with latent diabetes
which were introduced the melatonin preparation
intraperitoneally in a dose of 10 mg/kg at 8 a. m. daily
during 7 days starting with a 5-th 24 hour period after the
injection of alloxan (L:D=24:0). Blood was taken from

72

Science and Education a New Dimension. Natural and Technical Sciences, 1V (9), Issue: 83, 2016 www.seanewdim.com

the tail vein evaluate the BG level with the use of One
Touch Ultra (LifeScan, USA). On the third day the death
of a part (50%) of the alloxan diabetic animals was
observed. Rats were sacrificed at the twelfth day of the
experiment accordance with the ethical treatment of
animals. Liver tissue immediately after decapitation took
the cold and refrigerated prepared homogenates in 50 mM
Tris-HC1 buffer (pH=7.4). Determinations of GSH,
activity G6PD, GPx and GR were by standard methods
[8]. Statistical analysis of results was conducted by
Student’s test. Sufficient level considered probability
differences r<0,05.

Results. Staying animals in lighting conditions (figure 1)
around the clock throughout the week was accompanied by a
tendency to increase in basal blood glucose by 10% from
baseline this indicator on the 4 th day of the experiment.
Insertion of melatonin for 7 days helped to reduce (but not
normalization as in the previous series of experiments under
conditions of constant darkness and equinox) [7, 18] 1,7
times compared with the baseline, basal glucose level in
the group of animals with overt diabetes, indicating its
hypoglycemic action but less pronounced.

The prevalence of diabetes has exponentially increased
in recent decades due to environmental factors such as
nocturnal lifestyle and aging, both of which influence the
amount of melatonin produced in the pineal gland. [14].

Activity (table 1) of G6PD, GPx and GR in the liver of
rats with overt diabetes was on 47%, 33%, and 35%
respectively lower than in control rats that were under
artificial equinox.

Probable reduction of melatonin synthesis and
secretion under conditions of constant illumination
coupled with reduced sensitivity to insulin, reduces the
activity (table 1) of G6PD in control rats and rats with
diabetes. Under these conditions there was no typical
increase in activity of G6PD in the group of animals with
latent diabetes [18], but rather there was a decline of this
indicator compared with those of control rats, provided
equinox.

In the liver of rats with latent diabetes activities of
G6PD, GPx and GR were on 22%, 15% and 20%
respectively lower than in control animals. In rat liver
with overt and latent diabetes occurred reduction of G-SH
on 25% and 41% respectively compared with those of
control. We know [3] that pinealectomy, same as its
hypofunction caused by permanent lighting, leading to
decreased synthesis and secretion of melatonin, which
causes insulin resistance and reduce the gene expression
of glucose transporter GLUT 4, 2, 1. It is logical that the
activity of G6PD is reduced under conditions of constant
illumination during diabetes mellitus, whether an
administration of melatonin leads to increased its activity.

Under the influence of melatonin increase (on 20%
than in control) activity of G6PD in the liver of rats may
be due to the increasing number of substrate for G6PD
(stimulating the flow of glucose into cells and its
phosphorylation) and direct action [14].

Insertion of melatonin to diabetic rats helped in
normalization of parameters that we studied. According to
our investigations the introduction of melatonin
intraperitoneally in a dose of 10 mg/kg at 8 a. m. daily
during 7 days to alloxan diabetic rats under
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Fig. 1. The level of basal glycemia (mmol/l) in blood of rats, (n=6, x£Sx): 1. a, b, ¢ - changes are reliable (p<0,05).
2. a - concerning intact rats ; b - concerning rats with overt diabetes; ¢ — concerning rats with latent diabetes; d — concerning

indices on 4-th day.

Table 1. Influence of melatonin on the indices of glutathione system in the liver of alloxan diabetic rats (x£Sx, n=6)

Indexes Glucose-6-phosphate Glutathione Glutathione
dehydrogenase, nmol / reductase, nmol / G-SH, mkmol/g peroxidase
Indexes minxmg minxmg tissue nmol / minxmg
Control group (L:D=12:12) 6,5+0,18 4,4+0,22 7,0+0,42 155,8+12,4
Control group (L:D=24:0) 5,840,25% 4,340,25 6,9+0,45 152,5+11,1
Overt diabetes (L:D = 24:0) 3,4+0,46" 2,940,27* 4,1+0,30° 104,4+12,0°
Overt diabetes+melatonin b b b b
(L:D-24:0) 6,6+0,55 4,7+0,32 6,7+0,41 150,2+10,3
Latent diabetes ab ab a.b
(L:D=24:0) 3,0+0,52 3,5+0,30 5,30,40 132,4+12,1
Latent diabetes + melatonin 7740 2680 4540265 7 120.40"¢ 160.0+9.0°
(LZD:Z 40) s El bl B > s s B
1. a, b, ¢ - changes are reliable (p<0,05).
2. a - concerning intact rats ;
b - concerning rats with overt diabetes;
¢ — concerning rats with latent diabetes.
conditions of constant light is conducive to a decrease in  diabetes mellitus (NIDDM). Melatonin, a potent

them of the level of fasting glucose, as well as — a
stabilization of the indices of the body’s antioxidant
defense (glucose-6-phosphate dehydrogenase, glutathione
peroxidase, glutathione reductase and reduced glutathione
in liver) disturbed under the conditions of an absolute
deficit of insulin.

An elevated oxidative status in the aging organism may
be involved in the development of non-insulin dependent

antioxidant agent, is essential for glucose homeostasis and
regulation. It was determined [13] the influence of
melatonin supplementation on the oxidative stress
parameters in elderly NIDDM patients. The malon-
dialdehyde (MDA) concentration, Cu-Zn superoxide
dismutase (SOD-1) activity in erythrocytes, the level of
nitrate/nitrite  in  plasma and morning melatonin
concentration and oxidase activity of ceruloplasmin (Cp)
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in serum in 15 elderly NIDDM patients at baseline and
after the 30 days of melatonin supplementation (5 mg
daily) in comparison with levels in 15 healthy elderly
volunteers were determined. A significant increase of
MDA level and decrease of SOD-1 activity and melatonin
concentration were observed in NIDDM patients. Cp
oxidase activity and nitrate/nitrite level were similar in
both examined groups. Melatonin administration in
NIDDM patients resulted in a significant increase in the
morning melatonin concentration and SOD-1 activity, and
a reduction in the MDA level and Cp oxidase activity.
Statistically significant alterations in nitrate/nitrite levels
were not observed. These results indicate an improvement
of antioxidative defense after melatonin supplementation
in the NIDDM individuals and suggest melatonin
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supplementation as an additional treatment for the control
of diabetic complications [13].

It was detected, that melatonin stimulates glucose
transport to skeletal muscle cells via insulin receptor
substrate-1/phosphoinositide 3-kinase (IRS-1/PI-3-kinase)
pathway, which implies, at the molecular level, its role in
glucose homeostasis and possibly in diabetes.
Additionally, exposure to light at night and aging, both of
which lower endogenous melatonin levels may contribute
to the incidence and/or development of diabetes [12, 14].

Conclusion. Under conditions of permanent light
exogenous melatonin activates antioxidant glutathione
dependent enzymes in the liver of alloxan diabetic rats
that ultimately provides increased content of G-SH — one
of the main endogenous antioxidant.
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BiausiHMe MelaTOHMHA Ha (l)yHKllHOHﬂpOBaHl/le FﬂyTaTHOHOBOﬁ CHCTEMbI B IE€YE€HU KPBLIC C AJVIOKCAHOBBIM auadeToM B

YCJIOBHSAX KPYIJI0CYTOYHOT0 OCBELICHHUS
. H. SApemuii, A. 0. Kymnup, K. A. Xapuyenko

AunHoTanus. Beenenue menaronvHa B TedeHUE 7 Z[Heﬁ CITI0COOCTBOBAJIO YMCHBIICHUIO B 1,7 pasa 0a3abHOTO YPOBHS T'IFOKO3bI B

JKUBOTHBIX C  sBHBIM Z[I/Ia6eTOM. AKTUBHOCTH

rpymnmie

TITI0K030-6-pochaTaeruiporeHassl,

TIIYTaTAUOHIICPOKCHUAA3bl U

IIIyTaTHOHPEYKTa3bl B MIEYSHU KPBIC C SBHBIM aAnaberoM Obuta Ha 47%, 33% u 35% COOTBETCTBEHHO HIDKE, YeM Y KOHTPOJIBHBIX
KpbIC, KOTOPBIE OBUTH TIPH MCKYCCTBEHHOM PaBHOJICHCTBUS. B meueHn KpbIc ¢ SBHBIM M CKPBITHIM AHa0eTOM MPOU3O0LIIO CHIKEHHE
COZIepXKaHHs TIIyTaTHOHAa BOCCTAHOBIEHHOTO Ha 25% u 41% COOTBETCTBEHHO IO CPABHEHUIO C COOTBETCTBEHHBIM KOHTPOJEM.
BBenenne MenaToHnHa IMa0ETHYECKUM KPBICAaM ITOMOTTIO B HOPMAaJIM3aluy MTOKa3aTenei.
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Abstract. Analyzed the results of lymphogram and activated lymphocyte markers in 62 patients with chronic Epstein-Barr virus
infection (EBV) in various stages of activity. In 51,6% of patients with EBV infection detected in stage of replicative virus activity,
in 25,0% of them — on the background of allergic symptoms. In these patients found a significant increase of T-helper and T-
cytotoxic lymphocytes with activation of humoral immunity, installed increasing the number of activated and immunoregulatory

lymphocytes.

Keywords: Epstein-Barr virus infection, lymphocytes, allergy syndrome, total serum IgE.

Introduction. Among chronic infections caused by the
intracellular pathogens, herpes infections, particularly
caused by the Epstein-Barr virus are of great anxiety
among physicians. Nowadays according to numerous
studies it was proved that association EBV with a number
of cancers, lymphoproliferative, autoimmune diseases,
chronic fatigue syndrome, secondary immunodeficiency,
neurological syndromes and sore and atypical forms of
diseases of various origins that are not amenable to
traditional methods of treatment [1]. However, the
relatively small number of messages is found on
association EBV with allergic diseases, including atopic.

Overview of publications on the topic. There is
evidence that infection with the virus in early childhood is
a trigger of asthma and atopic dermatitis [5]. In the study
of total serum IgE it was determined that the level of this
immunoglobulin was lower in EBV seropositive persons
between the ages of 6 and 29 months compared with older
persons in which the results were opposite. This is
explained by the fact that in the first years of life serum
total IgE is low due to the age characteristics of the
immune system [6]. According to other data, in
experiments in vitro elevated levels of interleukin 4 (IL-4)
promotes polyclonal activation EBV infected B-lympho-
cytes with switching synthesis immunoglobulin IgM, IgG,
IgA to IgE by these cells immunoglobulin [8, 9]. There is
evidence that in the pathogenesis of chronic EBV-
infection the clonal expansion of EBV T-lymphocytes and
natural killer cells (NK) plays the main part [7]. As a
result of several studies in patients with primary lesions of
these virus cells significantly higher levels of total serum
IgE in the background relatively low titers of IgM, IgG
are identified. Also in these individuals hyperergic
reaction to mosquito bites was observed [4]. According to
V. Chopyak et al. (2010) it was found that patients with
chronic EBV-infection in the stage reactivation combined
immunodeficiency  infringement by  lymphocyte-
phagocytic type, complications in 18,0% of hyper-IgE-
dependent syndrome were revealed. Some people mainly
with affected nervous system the level of serum IgE was
more than 3000 IU/mL often without obvious clinical
manifestations of allergic reactions in history [2].

Aim. The aim of our study was to investigate
peculiarities of phenotypic characteristics of lymphocytes
and their activated markers in patients with chronic
persistent of EBV-infection in the stage of viral
replicative  activity with clinical and laboratory
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manifestations of allergic syndrome.

Materials and methods. 62 individuals treated in the
outpatient department and supervised at Lviv Regional
Medical Center of Clinical Immunology and Allergology
during 2013 were observed. The age of patients was exa-
mined 22,6424 years, among them 33 (53,3%) women
and 29 (46,7%) men. All patients were carried out
clinical, instrumental and laboratory and special
immunological studies.

A comprehensive diagnostic study of serum was
conducted to determinate EBV serological markers (EBV-
VCA-IgM/IgG, EBV-EBNA-IgG) with the help of
indirect two-phase chemiluminescence immunoassay
(CLIA) on the test-systems «DiaSorin» (Italy) using the
analyzer «LiaiSon». Determination of DNA EBV in
blood, saliva and mucous of posterior pharyngeal wall
was performed with the help of polymerase chain reaction
(PCR) on the diagnosticums «AmpliSens» (Russia) using
«Rotor Geen 6000» (Corbett Research, Australia). Pheno-
typing of lymphocytes and determination of the
expression of activation markers was performed using
monoclonal antibodies on the cytofluorometer «Bekton
Dickenson» (USA).

The results of the research were analyzed using the
method of variation statistics using STATISTICA 6
program (Statsoft, USA). The control group consisted of
20 healthy individuals of appropriate age and gen.

Results and discussion. Based on the results of PCR
in the study of saliva, blood and mucus of posterior
pharyngeal wall it was revealed that DNA-virus was not
detected in 30 individuals (48,4%). Based on the presence
of EBNA-IgG+ and low titers of specific EVV-VCA-
IgG+ compared with the control group, diagnosis of
chronic EBV-infection was verified in these individuals in
the latent stage.

In the other 32 (51,6%) patients DNA EBV "+" was
detected, 13 (40,7%) patients — in mucosa of posterior
pharyngeal wall, 6 (18,7%) patients — in saliva, 5 (15,6%)
patients — in the blood, 5 (15,6%) patients — both in blood
and mucosa of posterior pharyngeal wall, 3 (9,4%)
patients — in three biological environments at the same
time. DNA EBV "+" (52,0%) was more often found in
association with the DNA-virus of human herpes of type
6, rarely (8,0%) — in association with cytomegalovirus, in
5,0% of patients — with viruses of simple herpes of types
1 and 2. In 3,0 % of cases DNA EBV "+" was determined
to be affected by three above mentioned pathogens.



Based on the identified DNA EBV "+" and increased
in 5-10 times compared with the control group titers of
EBV-VCA-IgG+ and EBNA-IgG+ patients were
diagnosed EBV chronic infection in the stage of
replicative activity. Results of detailed historical
information and clinical investigations showed that the
recurrence of chronic EBV infection were accompanied
with the following clinical manifestations: chronic fatigue
syndrome in 29 (87,5%) patients, infectious
immunodeficiency syndrome — in 18 (56,3%) patients,
syndrome of long subfebrile — in 18 (56,3%) patients,
lymphadenopathy syndrome — in 15 (46,9%) patients,
allergy syndrome — in 8 (25,0%) patients, autoimmune
syndrome — in 7 (21,8%) patients and neurological
syndrome — in 5 (15,6%) patients.

Due to the fact that we were more interested in patients
with clinical manifestations of allergy syndrome, we
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identified the appropriate group of patients (8 people) and
conducted  additional laboratory @ and  specific
immunological research.

Verification of allergy syndrome was carried out
according to the following clinical features: in six
(75,0%) patients were diagnosed maculo-papular rash on
the skin of the upper limbs and upper chest with itching,
and four (50,0%) patients complained on recurrent
sneezing on background of liquid mucous discharge from
the nasal cavity and tears, and bouts of dry cough were
observed in three (37,5%) patients. When smears of nasal
mucosa had been carried out in patients with catarrhal
symptoms, increasing of the number of eosinophils (from
17% to 65%) was found. Investigation of total serum IgE
showed an increase of this index within 119,5 — 325,6
IU/ml in six (75,0%) patients.

Table 1. Indices of lymph gram and activation markers of lymphocytes in patients with chronic EBV-infection
in the phase of virus replication, (M+m)

. Healthy First group, DNA(-) Second group, DNAG),
Indices allergic
n=20 n=30 n=8

Leucocytes, g/l 6,5310,26 5,1240,15* 6,62+1,46
Lymphs (CD45+), % 34,40+1,87 34,08+1,43 31,31%1,52
Lymphs (CD45+), g/l 2,2240,15 1,71£0,07* 2,05£0,5#
CD3+, % 72,90£1,24 62,75+1,19* 68,0+1,20
CD3+, g/l 1,61+£0,10 1,06+0,03* 1,3940,17#
CD4+, % 48,60+1,50 40,58+1,24* 46,0£1,12#
CD4+, g/l 0,78+0,04 0,68+0,02* 0,94 +0,22#*
CD8+, % 24.30+1,01 20.17+1,12* 18,0+1,63*
CD8+, g/l 0,37+0,03 0,34+0,22 0,35+0,06
CD16+/56+, % 11,10+0,15 17,4240,62* 8,08+1,19#
CD16+/56+, g/ 0,24+0,02 0,29+0,01* 0,17+0,08*#
CDI19+, % 9,60+0,61 10,00+0,83 12,10£1,15*
CD19+, g/l 0,21£+0,09 0,18+0,08 0,25+0,06#
IRI Abs Cnt 2,04 2,05 3,83#*
CD3+/CDHLA-DR+, % 10,70£1,9 7,10 £0,7* 11,24+0,92#
CD3+/CDHLA-DR+, g/l 0,16+0,02 0,07+0,01* 0,15+0,03#
CD4+/CD25+, % 10,50+0,40 11,00+0,58 17,2141,39#*
CD4+/CD25+, g/l 0,0910,01 0,07+0,01 0,17£0,03#*

Remark: 1) * — possible difference of indices in patients of the first and second groups with 3 control one (p<0.05);
2) # — possible difference in patients of the first and second groups (p<0.05).

Thus, on the basis of the conducted research three
groups of people were singled out: the control group
(healthy), 20 people, the first group — patients with DNA
EBV "-" 30 people, the second group — patients with
DNA EBV "+" and 8 people with manifestations of
allergy syndrome.

In these groups, a study of population and
subpopulation composition of lymphocytes and their
activation markers was conducted (Table 1). As shown in
Table 1, in patients with chronic EBV-infection in latency
period it was observed likely reduction of the absolute
number of leukocytes (5,12+0,15 g/, p<0,05) and
lymphocytes (1,71+£0,07 g/1, p<0,05) compared with the
control group (respectively 6,53+0,26 g/l; 2,22+0,15 g/1).
In general, studies lymphogram of patients of the Ist
group indicated the formation of a special
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immunopathological complex with features of deficiency
of T-cell part of the immune system. This was confirmed
by the likely decrease of absolute (1,06+0,03 g/I) and
relative (62,75+1,19%) indices of CD3+-lymphocytes
subsets compared with healthy individuals (respectively
1,61+0,10 g/l; 72,90+1,24%, p<0,05). In patients of the
Ist group it was defined the reduction of the number of
CDS8+-lymphocytes  possessing  suppressor-cytotoxic
effect (20,17+1,12%, p<0,05) and a significant reduction
in the absolute (0,68+0,02 g/1, p<0,05) and relative
(40,58+1,24%, p<0,05) the number of CD4+-lymphocytes
compared with healthy individuals (respectively
24,30+£1,01%; 0,784+0,04 g/I). The relative number of
CD16+/56+ cells was significantly higher (17,42+0,62%,
p<0,05) compared with control group (11,10+0,15%),
which probably indicates the activation of antiviral parts



of the immune system. Regarding to absolute figures of
CD19+- lymphocytes, the number was also lower
(0,18+0,08 g/l) compared with controls (0,21+0,09, g/l
p<0,05). The absolute number of lymphocyte activation
markers CD3+/CDHLA-DR+ was 2.3 times lower
(p<0,05) than in the control group and patients in the 2nd
group, which may indicate minimization of inflammatory
reactions at the site of persistence of EBV. The absolute
number of CD4+/CD25+-regulatory lymphocytes has
only a downward trend in comparison with healthy people
and was lower (p <0,05) compared to the 2nd group.
Thus, in patients with chronic persistence of EBV in
latent stage, we observed a decrease of T-lymphocytes by
both T-helper and T-cytotoxic lymphocytes, which allows
to confirm the presence of acquired/secondary immuno-
deficiency by lymphocytic type of virus origin in these
patients. Increase in the number of NK-cells probably
indicates the presence of EBV in the body, resulting in
activation of antiviral innate cellular mechanisms.
Reduction of the number of activated CD3+/CDHLA-
DR+- lymphocytes indicates the absence of inflammation,
that is proved by the same number of regulatory
lymphocytes (CD4+/CD25+).

As for the 2nd group of patients with recurrent chronic
EBV- infection and manifestations of allergy syndrome,
the results of lymphogram had its own peculiarities. The
first thing that attracted the attention was the fact that the
absolute levels of white blood cells did not differ
significantly from those in healthy subjects and patients of
the 1st group. The absolute number of lymphocytes in the
patients in the 2d group was significantly higher than in
patients of the st group (2,05+0,5 g/l and 1,71+0,07 g/l,
p<0,05). The absolute number of CD3+-lymphocytes did
not differ significantly from that of healthy individuals,
but was significantly higher than in patients of the 1st
group (respectively 1,39+0,17 g/l and 1,06+0,03 g/,
p<0,05). If the number of T-cytotoxic lymphocytes in
patients of the 2nd group did not differ significantly from
that of healthy individuals and patients of the 1st group,
the number of T-helper cells in these patients was
significantly higher and amounted to 46,0+1,12%,
0,94+0,22 (p<0,05). According to these figures IRI
increased to 3,83, which was significantly higher
compared with patients of the Ist group (2,05) and
healthy individuals (2,04). The number of NK-cells in the
test group patients was significantly lower (8,08+1,19%)
from that of healthy individuals and patients of the 1st
group (respectively 11,10+£0,15% and 17,42+0,62%,
p<0,05). As for B-cells, their absolute number was
significantly higher (0,25+0,06 g/l ) compared with
patients of the 1st group (0,18+0,08 g/l, p<0,05). The
number of activated T- and B-lymphocytes in patients of
the 2nd group remained stable and did not significantly
differ from the patients of the 1st group and healthy
individuals. The number of CD4+/CD25+-lymphocytes in
patients of the 2nd group was significantly higher than in
the control group and patients of the 2nd group, both in
absolute and in relative terms (respectively 0,17+0,03 g/l
and 17,21£1,39%, p<0,05).

As for 2nd group patients with recurrent chronic EBV-
infections and allergic syndrome, had their own
peculiarities of the results of myelogram. The first thing
that attracted attention was that the absolute levels of
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white blood cells did not differ significantly from those of
healthy individuals and patients of the 1st group. The
absolute number of lymphocytes in the patients of 2nd
group was significantly higher than in patients of 1st
group (2,05+0,5 g/l and 1,71£0,07 g/dL, p<0,05). The
absolute number of CD3+-lymphocytes in patients of 2nd
group did not differ significantly from that in healthy
individuals, however, was significantly higher than in
patients of Ist group (respectively 1,39+0,17 g/l and
1,06+0,03 g/1, p <0,05). If the number of cytotoxic T-
lymphocytes in the patients 2nd group did not differ
significantly from that of healthy individuals and patients
Ist group, the number of T-helper cells in these patients
was significantly higher and amounted to 46,0+1,12%,
0,94+0,22 (p<0,05). According to these indicators IRI
increased to 3,83, which was significantly higher in
comparison with patients of 1st group (2,05) and healthy
individuals (2,04). Number of NK-cells in a test group of
patients was significantly lower (8,08+1,19%) from that
of healthy individuals and patients of Ist group
(respectively 11,10+0,15% and 17,42+0,62%, p <0,05).
As for the B-lymphocytes, their absolute number was
significantly higher in patients of 2nd group (0,25+0,06
g/l) in comparison with patients of 1st group (0,18+0,08
g/l, p<0,05). The number of activated T and B
lymphocytes in the patients of 2nd group remained stable
and was not significantly different from the data of
healthy individuals, and was higher than in patients of 1st
group (p<0,05). Number of CD4+/CD25+-lymphocytes in
these patients was significantly higher than in the control
group and patients in 1st group, both in absolute and in
relative terms  (respectively 0,17+0,03 g/l and
17,21£1,39%, p<0,05).

Thus, in patients with chronic EBV-infection with
replicative activity of the virus and allergic IgE-dependent
syndrome on the background of the normal number of
lymphocytes and T-lymphocytes significant increase in T-
helper cells and decrease in T-cytotoxic lymphocytes was
observed, which greatly deepened the deficiency of
specific antiviral defense. Reduction of the number of
NK-cells enhanced the antiviral deficit. The increase in
relative and absolute numbers of B-lymphocytes probably
contributed to the activation of these cells according to
the production of IgE, which correlated with its level in
the blood of patients of the 2-nd group.

The inflammatory process in patients with allergic
syndrome initiates not only IgE, but also activated T- and
B-lymphocytes, as indicated by an increase in the number
of CD3+/CDHLA-DR-lymphocytes. The increase in
CDA4+/CD25+-lymphocytes from one hand minimizes
target lesions (first of all — local), on the other hand slows
the elimination of the virus from the body by reducing the
inflammatory immune response to EBV process [3].

Summary.

1. Allergic syndrome in patients with chronic EBV-
infection in the stage replicative activity (DNA EBV"+")
verified in 25,0% of patients.

2.In patients with allergic syndrome on the
background of EBV-infection in the stage of replicative
viral activity significant increase in T-helper cells and
decrease in T-cytotoxic lymphocytes with activation of
humoral branch, an increased number of activated and
immunoregulatory lymphocytes was observed, that



enhanced the inflammatory process and deficiency of
antiviral mechanisms.

3.In patients with allergic syndrome on the
background of EBV-infection in the stage of replicative
activity the following clinical manifestations: maculo-
papular rash, allergic rhinosinusitis, conjunctivitis,
bronchospasm were recorded.
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4.In 75,0% of patients with allergic syndrome on the
background EBV- infection in the stage of replicative
activity an increase in total serum IgE was revealed.

5. In the scheme of treatment of such patients therapy
foreseen in the acts of the relevant allergic diseases must
be used.
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Onumreiina-bapp BupycHoi

AnHotamus. [IpoaHann3upoBaHbl pe3ynbTaTsl TUM(OrpaMMbl U aKTUBHPOBAHHBIX MapKepoB JIUMQONUTOB y 62 MAIMEHTOB C
XpoHHUecKkoi DmmreiiHa-bapp BupycHoi unpexnuneir (EBV) B pasubix cragmsax aktuBHocTH. Y 51,6% OonpHBIX BeIsiBIeHa BOB
nH(EeKIHs B CTalH PEIUIMKaTHBHOIN aKTUBHOCTH BHpYca, ¥ 25,0% U3 HUX — Ha (OHE AJUICPTUIECKOIl CHMITOMATHKH. Y JaHHBIX
NAIMEHTOB BBLABIICHO 3HAYMTENBHOE yBenuueHue T-xennepos u T-

IUTOTOKCHYCCKUX J'II/IM(I)OL[I/ITOB C aKTHBalHeH TYMOpPAJIbHOTO 3B€Ha HMMYHHUTETA,

aKTHBUPOBAHHBIX 1 IMMYHOPETYJISTOPHBIX TUM(OLHUTOB.

YCTAaHOBJIEHO YBEJIMUCHHE 4YHCIIa

Knrouesvie cnosa: Dnwumeiina-bapp supycras ungexyust, Ium@boyumol, aiiepeudeckuil CUHOpom, 00wull coleopomoynsiil IgE.
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