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Pestome. Y cratTi nogaHi aaxi ornagy nireparypu 1a B/IACHI CNOCTEPEXEHHSA 3 TUTaHHS BUBHEHHS pori reHeTn4-
HUX YUHHUKIB Y PU3NKY PO3BUTKY Ta MpOrpecyBaHHs TAXKMX yCKNaaHeHb npiaGeTnyHoi aMcTansHol CUMETPHYHOI

rosiHedponarii. BctaHOB/EHO, WO Y XBOPHX i3 AMCTasIbHOK CUMETPUYHOK noniHeAponarieo Ha T/ LyKkpoBOro
piaberty Tiny 2 Big3Ha4aeTbes acouiaLis romo3nroTHOro reHoTuy TT nonimopcpiamy G894 T reHa eHpoTesiane-
woi NO-cuHTa3u 3 BIpOrigHO BUpaXeHymMu 03HaKkam Cy6'eKTUBHOI CUMITOMAaTUKH, HASIBHICTHO aKCOHanbHOro
YDaXeHHs MOTOPHMX Hepsis 3a enexTpoHepomiorpacitdHimy napamerpami, (3 3pOCTaHHAM PIBHS TIKOBAHOIO
remornoBiHy, @ TaKoxX 3i 36irbLUeHHIM BMICTY NPOAYKTIB NEPOKCHAHOrO OKUCHEHHS ninigis.

Ko4oBi cnoBa: uykposuid giabet Tuny 2; guctansHa cumeTpudHa MOMIHEAPONATIS; reHeTNYl YUHHNKN, 110~
nimopehiam G894T reHa eHporeniansHoi NO-CuHTasu; oriaf

Becryn

[lykposuit nfaGet (LL1) y BCbOMY CBITI € OOHUM 13
OIIMPEHNX XPOHIYHMX 3aXBOPHOBaHb Ta r7100a1pHOI0
MEUHOI0 COIIATBHOIO ¥ eKOHOMIYHOIO npobeMot0
CY4acHOCTi, B OCHOBHOMY 4epe3 ocif, sIKi CTpaXnarTbh
pig LI tumy 2 {1].

TliaGeTnuna Helponarisi, Wo € HAOLIBIL TAKKMM Ta
IHBATLIM3YIOUMM YCKITAIHEHH:] L1, sKOMY MMiANa0ThCA
NALIEHTH AK 3 TEPLINAM, TaK i 3 APYIUM THIIOM 3aXBOPIO-
BAHHS, V HAL UaC [EPETBOPUIACS Ha MyJIbTHAMCLM rii-
HapHy npobGiemMy, AKa 01M3bKa HE JIMLIC EHIOKPHHO-
J0ram, a i HeBPOJIOTaM, a TaKOXK Xipypram. Ipu 1boMy
fieThCs HacaMrepen mpo nepudepuaHy dopmy niade-
tuarol Heltpornarii, 4Kka HabaraTo BiNbIIOI0 MIPOTO, HIXK
{leHTpaibHa Helpomarisi, 3HIKYE AKICTB XKUTTS X30PUX
i noripurye nepe6ir L.

O11iHKa NONIMPeHOCTI 1iabeTHIHOI JIWCTAIbHOT CH-
MeTpHUHOT osliHeipoTiarii (JICITH) cepell XBOPHX Ha
LI Tury 2 UIMPOKO Bapiloe B PI3HMX JOCHLIXKEHHAX
(nonan 50 % y PouecTepCbKOMY MOCTLIKEHH] Ta MEH-
me 30 % y HOCHIIKEHHAX {HAifcBKOT TTomyasauii) 2.
3]. Taxa BesuKa pi3HOMAHITHICTb OTPUMAHMX PE3Y-Tb-
ATIB MOXE GYTU 3yMOBIEHA BUKOPUCTAHHAM PI3HIX
JiarHOCTUUHMX KPUTEPIiB, 0COBIMBO AKILO HE 3aCTO-
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COBYBAJINCH eeKTpOHeHPOdi3i0a0TridHI, 1O T03BOJA-
10Th BUSIBAATH cyOkiHiuny dopmy ACITH. Y TakoMmy
pasi ciin OpiEHTYBATHCH TUIBKM Ha AaHi JOCTULKEHb.
B SIKMX BUKOPHUCTOBYBATUCSH MiKHApOIHi KpUTepii mia-
raoctukn JCTIH, mo 0608 A3KOBO BK/IOYAIOTH Pe-
3yJIbTATH eleKTpoHepoMiorpadiyHoro (EHMT) Tec-
TyBanns [4—6].

3 iHILoro GoKy. He MOXHA BUKIIOYUTH 1B’S30K Be-
ArKoi BapiabenbHOCT nomupenocti ACITH y pisHiny
nonyasiuisx xsopux Ha LUL 13 BIIMBOM re HeTUUHHN
hakTopiB, SKi «PU3BOAATH> 10 PO3BATKY JCITH a6o.
HABMAKH, «3aXMIIAI0TL B 1T GOPMYBaHHH. [1po po:i:
reHeTHIHMX GaKTOPIB CBILYMTD i KiactepHuit eHo-
MEH fiabeTHUHOT MoAiHeHponaTii, KO PO3IBUTOK LIbC-
ro Mi3HbOro YCKJIaIHEHHSA B OHOIO yreHa ciM’1, SIKHE
xBopie Ha LLJ1, Ipu3BOANTH 110 3pOCTaHHSA PUSHKY jtore
DO3BUTKY B iHIIMX WIEHIB CiM'T gin 20 no 80 % [7].

Hiaka KIIHIYHUX 10CTIDKEHb CBIIUNTD MTPO T, LIC
PO3BUTOK aiabeTnuHol Heiporatil BU3HAYAETbCS HT
TUIBKY TPUBAJIICTIO 1 skicTio KoHTposo LU, TOOTO pIB-
Hew foro KoMIeHcaldi, a it reHeTHYHUMI (DAKTOPaMit
Ha KopucTh OCTAHHIX CBUIYUTD PO3BUTOK HCIHH vy e
GKIX XBOPUX Y IyXe KOPOTKi TepMinm nicas maHidec-
tauii LU, B TO¥t yac sk v 6aratbox XBOPHX i st 20 po-
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5 riepe6iry LI/L He BAAETbCS BUABUTH aHI CYOKITIHIUHY .
i cumrnroMHy opmy JICITH [8].

BupaxeHuM MapkKepoMm HasBHOCTI TEHETHYHO!
WIBHOCTI 10 OYIb-SIKOTO 3aXBOPIOBAHHST € €THIUHA 3a-
SKHICTB 110 T popMYBaHHs. BigoMo, 110 NOMPEHICTh
CITH 3Ha4yHO BIAPI3HSAETLCS MK ETHIUHMMM IPyIia-
1. Y Pocii ta CLUA noiumnpeHicTh 1aHOTO YCKIIaIHe H-
1 v norryssiuii xBopux Ha LU ctanoBuTh noxan S0 %.
v KUTENIB [HAIACBKOTO CYOKOHTMHEHTY — MeHLIe
1 %. Lle niaTBeparIv TOCTIIKEeHHS MOIIUPEHOCT] dla-
‘THYHOI HelponaTil y nonyssuii xsopux Ha L. gxi
JMBYTb Ha OCTPOBI MaBpuKiil, 1€ OCHOBHWUM HaCe1eH-
i € inmyeu [9, 10].

OcTaHHIMM pOKaMM B JHTEpaTypl LWUPOKO 0Oro-
JPIOETHCS TeHETHUYHUI pu3nk possutky LI ta itoro
KJTAIHEHb 3aJIeKHO Bill TEHIB IHCY/IIHOPE3UCTEHTHOC-
. TeHIB, K1 BU3HAYAIOTh 3HIKEHUH piBeHb 1HCYJIIHY,
yIiMOpdi3My reHa aHrioTeHsuH-I-rnepersdpro0uoro
:pmeHTY (ACE), rena engoreniasbHol NO-cuHTa3u
NOS) y nauieHTiB 3 o6oMa tunamu LU [ 18, 30, 40].

Beranossena acouiawist 3 JCITH npu LI tumy |

MOJIMOPMHUMU MAapKEpPaMU JeKUIbKOX TeHIB-KaH-
{1aTiB, a caMe reHu, sIKi KoayioTh 0itok p53 (TP53),
:pokcuaasu riayrationy-3 (GPX3), B3-cyboauHuLIo
-oinka (GNB3), nepenocuux ATO/AND 1-ro Tuny
NTI1), xemikazum TAHK (PEO1), AHK-nonimepasy
vima-1 (POLG ) ta nomi(AL®-pubdo3a)-roniMepasy
\DPRT1) vy pocisH (M. Mocksa) |1, 8].

[eHeTHUHI YMHHUKK PU3KMKY po3BuTky JCITH Bu-
eHl TaKOX y 0araThoX AOCHAIIKEHHSIX, SIKi Tokasa-
{ BIPOTIAHI aCOLLIaTUBHI 3B SI3KM TEPMIHY PO3BUTKY
20eTHYHOI MoJiHERponaTil 3 MoAiMopdIZMOM TeHIB
OD2  (MiTOXOHIpiaTbHA  CYNEPOKCHUIIMCMYTA3a),
)D3 (eHnmoretianbHa cyrniepokcuaaucmyTasa) i PARP
ereHepaTUBHHUX MOiMepas, 10 aKTUBYIOTLCS PYHHY-
HHstM JJHK MiToxoapidt BUIbBHUM paguKaIoM Cyrep-
«cumoM) [32].

Bimomo, 1o 1noaimMopdisM reHiB, SKi AeTepMiHY-
Tb (DYHKLIOHANBHHUI CTAH €HOOTENi10, € TIPUUMHOK
JUTBHOCTI OpraHi3My IO PO3BUTKY DPI3HUX IaToJIO-
{HUX CTaHIB, y Ieplly 4epry g0 aHrionatit. B ocHo-
eHIOTEeMiaNbHOT AUChYHKILT IK OAHOTrO 3 (hakTOpiB
V3BUTKY HiabeTHUHOI HelpomaTii 1eXUTh aucbanaHe
K JIOKAJTBHMM CHHTE30M 1 PO3TAJoM Ba30aKTUBHHUX
“JOBUH, 3-TTOMDX SIKUX BUALTSIOTH MOHOOKCHIL HITPO-
gy (NO) [7]. Ennorenianbna NO-cunTasza (eNOS)
KTITHHAX eHIOoTeNil0 miaBuuiye npoaykuiro NO i
(KTYHUI ryaHo3nH-3',5'-moHodochar (LIMD) vy

r1a1KOM S30BUX KJITHHAX, 3HIDKYIOUM edeKkT Baszo-
KOHCTPHKLII, BUKIMKaHWI beHiTehpuHoM, 1 3a6e3-
rie4ve eHIOTENI-3aIeXHy pellakcallito y BilllTOBiNb Ha
auetwixosiH [31]. NO eHnoTe ialbHOTO MOXOMLKEHHS
€ BAXJIMBUM aTEPOTIPOTEKTOPHUM Meaiatopom. NO-
CUHTA3y CIil po3TIsAaTH SIK CKJIAIHWNA (DEPMEHTHUN
KOMILJIEKC, L0 CHHTE3YE BMCOKOAKTUBHI CIIOJYKH 3a-
J€KHO Bl (DYHKLIOHANIBHOTO CTAHY KJITUHU. Y 3B’A3KY
3 UM Tporecy peryssiiil cuuTe3y NO 1reH, 110 KOiye
eNOS, € neplIoYeproBUMM KaHIUAaTaMu IpU TOCHi-
JKeHHI eHnoTematbHol muedyYHKILL cynuH 35, 44].

[en eNOS, Bunisienuit y 1993 poti, ToKaTi30BaHUN
y xpomocomi 7g35-36. 3aiimatoun inteppan 4,4 Ko re-
nomuol JIHK, BiH ckutagaetbed 3 26 eK30HIB, Ki KOIy-
oTb 135-x/la 6inka, wo MictuTb 1203 aMIHOKUCIOTH.
Marpuun: PHK rena eNOS xonpyetsest 4052 Hykiieo-
Twaamu. [locmimoBHocTi y 5’-hIaHKyIOwid IUTSHLLI
reHa MpeacTaBieHa YACIeHHUMH OTeHUIMHUMU LuC-
peryngropHumu nociinoHocTsamu JHK: Spl, GATA,
AP-1, NF-1, etleMeHTOM, 1110 BIITIOBIIA€E 34 HAIIPYXKEH-
Hsl 3MiLLeHH (shear stress), i eleMeHTOM, 1[0 BIITIOBIIAE
3a peryisiiito crepoiy |45, 50, 55]. TIporpec y po3yMiHHi
MOJIEKYTIAPHUX MEXaHI3MIB, 3a1y4eHUX Y KOHCTUTYTHB-
Hy Ta perynboBany ekcnpeciio MPHK rena eNOS, 3a-
Hesredye HOBI TIAXOAM [0 BUBUEHHS E€HAOTENiajibHOL
FeHHOI peryidilil B HopMi Ta nipu maroJorii [20].

len, wo xomye eNOS, Mae anelbHUN MoTiMopdisM,
SIKMF1 acOLIi1oBaH i 3 PI3HOIO AKTUBHICTIO BUPOOJICHH
NO [51]. V reni eNOS BusiBIeHO KiIbKa OMIMOP(HMX
caitis (puc. 1), 3 9Kkux HaUOIBLUINI IHTEPEC CTAHOBUTD
CTPYKTYpHa 3aMiHa B 7-my ex30Hi 894G>T. Toukosa
3aMiHa TyaHiHy Ha TUMiH y no3uuii 894 B 7-My €K30HI
(GAG na GAT) rera eNOS npu3BoIuTh 10 3MiHU aMmi-
HOKMCIIOTHOI TTOCTIA0BHOCTI OiKa: LIyTaMiH y IO3W LT
298 3miH0€eThCs Ha aprinid (Glu298Asp) [25, 36, 39].

JHesiki DOCTIHUKY TTOB’3yfoTh moniMopdism Glu-
298Asp (1s1799983) -rena eNOS “3 [10303aIeXHUM
3HMXKEHHAM (QepMeHTaTUBHOI akTUBHOCTI eNOS |
3HMXeHHSIM nipoaykirii NO. T'omosurotu Asp/Asp xa-
PAKTEPU3YIOThCsl OUIBII HU3BKOIO aKTUBHicTIO eNOS
nopisHAHO 3 reqorurioM Glu/Glu. THIIMM MOXJIUBUM
MEXAHI3MOM BIUIMBY LLOTO TOTIMOPGI3My Ha piBeHb/
akTuBHIcTE eNOS Moxe 6yTH HOTO HEPIBHOBAXHE 34e-

. TUIEHHS 3 1le He BCTAaHOBICHUMU (DYHKILIOHATBHUMY

BapianTamu rena eNOS [39].

YHCACHHUMH J0CIIIKEHHAMU BCTAHOBIEHO, 11O
eHJOoTei-3aIeXXHa Ba3oaMaaTallisi y pasi HasgBHOCTI
aneni 298Asp (T894) yIIKOIKYETbCA, 1 LeH TUI NOJi-

PerioH PerioH
apomoTepa npomoTepa EK30H 7 IHTpOH 18
T(-1468)A T(-786)C G894T A27C
| 1
i i AUG t 283 4 5 ,1,8 g 10 13 14 16 17 ¥ 20 22
; /L '
4 1
f ! !
PerioH IHTpOH 4 VNTR IHTpoH 13 (CA),
npomoTepa (27 bp), . nosTOop
A(-922)G b

PucyHok 1. TMonimopdbHi BapianTu reqa eHgoteniansHol NO-cuHTasu
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MOp(i3nMy TIOB SI3aHMH 3 (IIEMIYHOIO XBOpOOOIO ceplst
(IXC) i rinepTeH3ier0 Ta € MPEAMKTOPOM aTePOCKIEPO3Y
KapoTHaHoi aprepil [10, 12, 16, 38]. Orxe, Oyna BCTa-
HOBJIEHA ACOLALLST [ILOTO TUITY IoJiMOpdis3My 3 aTepo-
CKJIEPO30M KOPOHAPHUX apTepiil, gKa He 3ajexad Bill
iHIMx (haxTopiB pusuKy. KpiM TOro, aBropaMu A
TOCIHLKEHO 3B SI30K Mi>K OCHOBHUM €(DeKTOPOM pPEeHIH-
AHTIOTEH3MHOBOI cucTeMy aHrioteHsuHoM 1l 1 afness-
aum nosimopdizmom G894T rena eNOS. ¥ 3B 3Ky
3 UMM TIPOBENEH! HOCTIIKEHHS TMOENHAHOrO BIUIUBY
MOLIUPEHOTO  HOJIMOPdI3MY iHcepuisi/aeneLis reHa
AHTIOTEH3UHTIEPETBOPIOIOYOTrO (hepMEHTY i aneni 894T
rena eNOS Ha PO3BUTOK AMCHYHKIII EHIOTEIIO, Ti-
repreH3ii, aTepoCKIeposy, Hedpomnartii [13, 46, 53].

OxpeMi TOCTILKEHHs [TOKa3aiu, 1o T894G Ta 4b/
ronimopdism rena eNOS mos’asannii i3 3axBOproBa-
Hicrio Ha L1 Trmy 2 1 CXUTbHIETIO 10 PO3BUTKY THKKMX
niabeTiuHuX Hedpomnatiit y xurenis CxinHOI Asii [42].
3minu B exenpecii reda eNOS MoxXyTh OyTH YHHHUKOM
FeHETHYHOI CXMIIBHOCTI 10 PO3BUTKY IIIEMIYHOI 30pO-
Bo1 Hewponatii [28], niabeTuyHOI perunonatii npu LT
turty 1 [27]. [TpocTeXyeThest 3B’ I30K MIXK FeHaMu eNOS
T4 AHTIOTEH3MHIIEPETBOPIOIOYOro GePMEHTY Ta BU3HA-
yeHa X posb V MABUIIEHHI CXMJIBHOCTL IO 3aXBOPIOBAH -
Hs nepuepuuBEUX apTepiit y Kypiis. Takum YHHOM,
HAZAIOTLCS JTOKA3ZM B3aE€MOMIT TeHiB | HABKOJIMILHBOTO
cepenoBHILa, CrOcODY XUTTS Ta IIKIUIMBUX 3BUUOK Y
MOJETIOBAHHI CXWIBHOCTI 10 PO3BUTKY 3aXBOPIOBAHHA
[15,18]:

S. Frank et al. [21] DOCTIXYBaIH BILIUB ITOIIMOP-
dizmy rena eNOS Ha TOJIEPAHTHICTD A0 [IIOKO3M Ha i
Di3MuHOro HaBaHTAXEHHS B oci6 iz niabetom (n = 461)
T4 y KOHTPONBHIN rpyni (n = 474) B aMepUKaHIIiB Ta ic-
TAHIE €BPOMENCHKOTO MOXOMXKEHHs! 3 MOPYLICHHAM
TOJIEPAHTHOCTI 40 TIIOKO3M. JLoC/iDKeHHA He MiATBEpP-
w0, 1o BapiaHTi reHa eNOS BIIMBAlOTH Ha PU3MK
BUHUKHEHHST Hia0eTy, TONepaHTHOCTI IO IJIIOKO3H, i
MoaudiKyIOTh 3B’S130K MK BUTpaTaMu eHeprii Ta ToJie-
PaHTHICTIO K0 rmoKo3u. s 3HAYHOI YaCTUHU TTOTTYJISI-
LUHHWX TOCAIIKEHD, 10 aHAMI3YIOTh 3B 30K MIX moJi-
mopdizmom reHa eNOS i TOAEPAHTHICTIO 10 [JTHOKO3M
npw LUL Tiiy 2, BCTAHOBIEHO 3B’A30K MK MOAIMOP-
hi3MOM JaHOrO TeHa i TiMepTeH3IEI0, Hedponarieio, pe-
tunomnatiero Ta IXC [24, 26, 51, 52].

[Tpo resetrky yckiaaHeHs L1 1 roJiMOppHUX Ba- -

pianTiB TeHa eHIOTeNalbHO NO-cuHTa3", a caMme Io-
aimopdismy G894T, icHYI0TH CylnepeuIuBi pe3yIbTaTH.
Mowvpenicts mytauii Glu298Asp Bapiloe B PI3HUX
eTHiynux rpynax. Tak, npu AOCALDKEHH] OMHOHYKe-
otuanoro nosimMopdizmy G894T reua eNOS cepen
Haceernst T1iBaerHOT 1HAI BUABIEHO B3aEMO3B 130K
NATONOrIYHUX TEHOTHITIB 3 PO3BUTKOM [ tuny 2
3’9COBAHO, 1I{0 Y XBOPUX HASIBHICTb MYTAHTHIX FEHOTH-
mis (GT/TT) crioctepiratacs y 7,2 pasa (95% noBipuMi
intepsan (CI) = 4,09-12,71) wacriue, HiXX V KOHT-
poi [34, 41, 48]. Tipn nocnimkerHi renoturis eNOS
y TYPEULKOTO HACeNeHHs 3 HIabeTWUdHMMIf CYIHMHHI-
MU VCKITALHEHHAMK BHUSBICHO, WO MUK [CHOTHITAMH
koHTpo/o Ta xsopumn LI tuny 2 He O0y10 CYTTEBHA
BigMiHHOCTEH Y CIIIBBIIHOWIEHHI ane/eH GR94T reHa
eNOS. Mix rpynamu 3 yCKIaIHEHHAMI diadeTy Ta 0e3

TAKWMX 3HAYHE DO3XOIKEHHSsi 0YyJI0 3HAHIEHO TITbKK B
PO3MOMIII &€ et \ Malli€HTIB 13 CYNYTHBOIO ATEPOCKIE-
POTHYHOIO XBOPOOOK cepust, U il GT-TT aneni Oyau
3Ha4yHo BHLe, Hik ateni GG (p = 0.004) [17].

Bepyun 10 vBaru (hizionoriuny poiib eNOS i nani
MoMepeaHixX T0CALIKEHb, MU IPUTTYCTHIIN, IO BUBHEH -
HsI PO3TIOALTY YacTOT TEHOTHTIB TTOMIMOPdIZMY G894T
rena eNOS v xsopux i3 ACTTH wa i LIty 2 gacTh
MOMUIMBICTD YTOUHUTH TTATOTEHETHYHI MEXaHi3MH pO3-
BUTKY 3aXBOPIOBAHHI, 4 Y MOAATBIIOMY MOJEKYIAPHO-
PeHETHUHI IaHl MOKYTh OYTH KOPHCHI Uit OOIpyHTY-
BAHHS TAKTHKH BEIEHHS XBOPMX HA JaHY I1aTOIOTTO.

Marepiaau Ta MeTOoAM

O6crexero 110 xpopux i3 ACTTH na i Lty 2,
1110 CTAHOBH/IM OCHOBHY rpyrty. CepenHii BiK XBOPUX —
54,2 poky (Bin 38 1o 72 pokis). YonoBikis 6y110 62 oco-
Ou. KiHOK — 48 oci®. 'pyry NopiBHAHHSA CTAHOBUIM
80 MPaKTUUHO 310POBHUX OCIB BiKOM Bit 32 10 56 pokiB,
30kpeMa 36 40JIOBIKIB 1 44 KIHOK. Posnoain xpopux
smiiicHioBaBes 3a cryrnenem tsokkoeti JACITH: 3 no-
gatkosumu nposiamu JCIH — 32 (29.1 %) nauieHTH
(mepiua rpyna). 3 TMOMIpHUM CTYHEHEM — 58 (52.7 %)
(mpyra rpyria) Ta 3 BUpakeHUM CTYIIEHEM OCITH — 20
(18,2 %) (tpers rpyna) XBopux.

Veir nauieHtaM TpoBOAMIOCs HeBPoJoTiyHe 00~
CTEXEHHS 33 LIKATaAMK HEHpONaTUYHOIro CHUMITOMA-
TruHOro pospaxyHky (NSS) [22] ta HeitponaTHiHOTO
aucdyHKLIOHaTbHOrO po3paxyHKy (NDS) [5]. Enex-
tpoHeitpomiorpadiune (EHMI) obcrexerHs 3MiH-
CHIOBAJIOCST Ha KOMIT IOTEPU30BAHOMY [MPOrpaMHOMY
xommuiekci M-TEST («DX-cucreMu», YKpaiHa), mpu
[IbOMY BHBYAIM: aMILTITYIy TTOTEHILIATIB MAKCHMal LHOT
pyXoBoOi BiAMOBiAl (M-BIAMOBILb). UIBMAKICTh MPOBE-
nenHs 30ymwkenss (LHI13), pe3nayaibHy JATCHTHICTD
(MC) TIpY JIOCTIILKEHHI MAJTOTOMUTKOBOTO Ta BEIMKOIO-
MiTKOBOTO HepBiB [ 19].

Pigenb raikemil AOCTIIKYBAIM [OKO300KCHAA3-
HUM METOZOM 3 BHKOPUCTAHHAM CTAHIApTHWX HabO-
pie peaktusis BupodHuuTBa HBII «PimiciTaiarHoc-
thka» (Ykpaina). Tnikosanwit remorso6id (HbAlc)
BH3HAYAIH METOAOM PIIMHHOT 10HOGOMIHHOT XpoMa-
torpadil BMCOKOTO THCKY Ha aBTOMATHYHOMY aHasi-
3atopi rikosaHoro remorno06iny D10 dipmu Bio-Rad
Laboratories Inc. (Ppaniig). PiBeHb IMYHOPEAKTHB-
Horo iHcyniny (IP1) i C-nenTuay BCTAHOBIIOBAIN 3d
iMyHO(EPMEHTHHM METOILOM Ha anaziizatopi STAT Fax
Plus-303 (CLLA) 3 BUKOPUCTAHHAM PEAKTHUBIB hipmu
DRG International Inc. (CIIA).

CryniHb IHCVJIIHOPE3UCTEHTHOCTI BCTAHOBIIOBATH
33 iHaekcoM iHcyiHopesuctentHocTi HOMA-IR 3 BH-
kopuctantsm nporpamn HOMA Calculator Version 2.2
Diabetes Trials Unit University of Oxford (Bennkodpn-
tadist). KpUTHUHMM BBAKATOCH 3HAYCHH BULILE 240

J1ms OUIHKH aKTHBHOCTI OKHUCHIOBAIbHMIX MPOLECiB
BU3HAYATW BMICT TMPOAYKTIB TEPEKHMCHOIO OKUCICHHSA
airrigig (TTOJT), a came 3a piBHEM MAIOHOBOIO asberi-
av (MA) v rrasMi KpoBi Ta-epHTPOLUTAX. BLIHOBJIEHOTO
cavrationy (I-SH). Cran cucTevn aHTHOKCHAAHTHOTO
saxucTy (AO3) aHATI3YBAIM 34 BH3HAUEHHAM aKTHBHOC-
i katanasu (KAT) Ta rayrationnepoxcunaasu (F1). [4]
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DyHKUIOHATBHMIT CTAH EHAOTENIIO TOCTLIKYBATH 3a
BMICTOM Y KPOBI cTabiIbHUX METAGOJITIB MOHOOKCHIY
HiTporeHy (NO) Ta KiibKICTIO HHPKYIIOIOUNX V KPO-
81 AYLIEHUX eHAOTeTiouuTiB. [1pu LBOMY KiIBKICTH
UMPKYJIIOIOYMX Y KPOBI €HIOTETIOLIUTIB BU3HAaYa1acs 3a
serogom J. Hladovec y monmdixauii H.H. Metpuuiesna
Td CMIBABT. YMICT v KpoBi cTabiibHux Metabosnitis NO
(HITPUTIB, HITPATIB) IOCAIIDKYBAIM 32 BMICTOM HITPHT-
aHioHy (NO?*) ta cymoto NO?~ ta vitpar-aniony (NO-)
B CUPOBATLI BEHO3HOT KPOBi (hOTOKOJOPUMETPUYHUM
vieronom 3a L.C. Green etal. [11].

JIHK Buminstim 3 KJIITHH KPOBI 32 JIOMNOMOTOIO Ha-
dopy «AHK-cop6-B» («AmrniCenc», Pocis). derexuito
nofiMopdizmy G894T v reni eNOS nposoauan Meto-
J10M ToniMepa3Hol aHioroBol peaxkuii (IMJIP). Anesb-
HMIt romiMopdi3M  BU3HAuaM amruiidikauicio reda
3 [OAATBIIOK PECTPUKILIEIO pectpukrason Eco24l.
®parmenTy amruticikosanoi JHK posminsiu metomom
resib-enekTpodopesy. Bizyanizanis AHK nposogunacs
3a fgoromoroto yiastpadionerosoro (YD) Bumpominio-
pava. [Tinbip mpaitmepiB wist amrutidikalil Ta HacTym-
HOTO CEKBEHCY, a Takox aHani3 [JIP 3amiiicHiosascs Bia-
MOBIIHO A0 3aTaILHOMPUMHATHX CBITOBMX MeTOINMK |[3].

CratuctuvyHa 00pobKa TMPOBOAMAACH 3 BUKOPUC-
TaHHAM TIPUKJIAIHUX TTporpamu MS® Excel® 2003™,
Biostat®, Statistika® 6. BiporiaHicTb OTpUMaHNX JaHUX
BHPaxOBYBalIW METOMOM MaPHOTO TECTY i3 3aCTOCYBAH-
HsmM t-kpuTepito CreiogeHTa. BiporinHy BiaMiHHICTS y
po3Moaiii BUBIpoK BU3HAYaIu 3a Kputepiem ¥ 3Ha-
qeHHs p < 0,05 BBaxaau BIpOFIAHNM.

Pe3yAbTaTH

3a JaHMMM HAWIOTO AOCHTILKEHHS BCTAHOBIEHO,
L0 TEHETUYHO 3YMOBIEHUIN PU3UK TMOSIBU BUPAKEHUX
o3nak JACITH y xBopux Ha LI tuny 2 (p < 0,05) aco-
LIHOBAHUI i3 HASBHICTIO TOMO3UTOTHOIO FEHOTUITY 3a
piakicHowo anesto T rena eNOS, ockiibKy v GLIBIIOCTI
XBOPHX i3 JaHUM T€HOTHUIIOM CITOCTEPIraiu BUpake HUit
cryninb raxkocTi JCITH (32 =4.568; p=0,033). Oxpim
roro, yacrora minopHol T ajnesii B OCHOBHIN rpyri 06-
cTexeHnx Oyna Buiow (47,2%) mpoTy TPynu Mopis-
HAHHS (36,9 %). V 3B’93KY 3 TUM, L0 TeTePO3UTOTHUI
renotun GT rena eNOS maiike yrpuui piarie Tparis-
€ThCs y XBOPUX i3 TsKKUM ctyneHeM JJCITH nopisHsHO
3 KOHTposieM, xBopi Ha LI timy 2 i3 TakuM re HOTUIIOM
MAIOTh HAWOUIbLL CIIPUATAMBHUIL TIPOTHO3 1HOA0 VHUK-
HEHHS PO3BUTKY CUHAPOMY 11adeTHUHOT CTOTMN.

[Tpu mopiBHAHHI KIiHIYHKUX, GioXiMiuHMX i DVHK-
UIOHATIBHUX MOKA3HMKIB y xBopux Ha LI 2-ro tumy,
verkaansennid JCTTH, ctpatudikoBannx 3a nomiMop-
hizmom G894T rena eNOS, BCTAHOBICHO acolialiio
CyD €KTUBHOT Ta NESIKOI0 MIPOI0 3 06 €KTUBHOIO CHMII-
Tomarukolo npu JACITH i3 roMO3HIoTHIM TreHOTHITOM
TT 3a pigkicHowo ajreio. Kpim Toro. v XBopux i3 1M
FEHOTHUITOM 3apeecTpoBaHo Hakcyrresiwi EHMI -
03HaKK aKCOHOIIATIl, 11O BIPOTLIHO BIAPI3HIIMCS MO-
PIBHSTHO 3 HOCISIMH TeTePO3UTOTHOTO e HOTHITY.

AHANI3YIOUM JHTEPaTYPHI IKepena, MW 3HAHILIH
OKpeMi MoBIAOMIEHHS NPO posib reHa eNOS v po3Bu-
TKY Ta NPOrpecyBaHHi 1iabeTUuHO1 mojiHeiponaTii. 1o
MEPCKIINKAIOTECS 3 HAUWIMMM pesyabraTavii. Y 10cTi-

TKEHHI. B IKOMY BUBYaIM nojiMopdism G894T rena
eNOS v xgopux Ha [T Tumy 2, ycknannenuii JCITH,
BusBIeHa acouianis G894T Bapianra rena eNOS 3 nipo-
TpecvBaHHAM 11abeTMYHOI HEMpONaTil Ta cepueBo-Ccy-
THHHINMK 3aXBOPIOBAHHSAMHU,. BeraHopneHo, no gaHui
notivopdizM MOXe MOIETIOBATH Mepedir 1 TSKKICTh
Jiabetiunel Herponarii [17]. Y nocmimkeHHsIX, TpoBe-
Jenux v HacesneHHst [liBgeHHol IHail, Oyi10 BU3HAYEHO,
1110 osiBa MyTaHTHOTO reHoTurry (eNOS-894 GT/TT)
6via suioro (75 %) y xBopux Ha L1 Ty 2 nopiBHa-
HO 3 KOHTPOJIBHOIO rpymoro (29,37 %) [25]. AHanoriu-
He TOCTIKeHHS, TpoBeaeHe MoHnTi [29]. sxuif onucas
ICTOTHHMIT 3B’130K MiX TomiMopdizmMoMm rena eNOS |
UL rrimy 2, npunyckaoouu, 1o Jaduit nosimopdism
€ (hakTopoM TEeHETHYHOI CXMABHOCTI A TiliepiHCcy-
JiHeMil, pe3UCTEHTHOCTI [0 iHcyainy, | LA Tumy 2.
[T aTHUpIYHUM IPOCTIEKTUBHUM JOCJIIIKEHHSIM, IIPOBE-
NIEHWUM Cepell KUTalChKOTO HACETeHHS, BUBHAYEHO, 1110
nosiMopdizm G894T rena eNOS mMoxe 6yTH HIpOrHoc-
THUHUM MapKepoM CTIHKO] Tinepriikemil y naiieHTis i3
MOPYLIEHOIO TOJEPAHTHICTIO 10 ITIOKO3U [23].

O6rosopeHHs

3a HalTMM¥M pe3yibTaTaMU, BUSIBACHO aCOLIALLii0 T'o-
MO3UTOTHOTO reHoTuny TT 3a piaKiCHOIO aJelTio reHa
eNOS 3 rnmoxka3HUKaMu BYTJIEBOIHOIO OOMIHY, a came
pieem HbAlc (p < 0,05). Okpim Toro, criocrepiramics
newe syl pisdi [Pl Ta iHmekcy iHcymiHopesucTeHT-
HocTi HOMA-IR y HOCITB TaHOTO FeHOTUITY, OOHaK L
3HAYCHHS OVJIM CTATUCTUYHO HEBIPOTIAHI MOPIBHSHO
3 HOCISIMM IHILIMX FEHOTMIIIB, 1O MOMKE BKA3YBATH Ha
AMOBIpHHUI 3B 30K naHOTO nojaiMopdizmy reva eNOS
3 PO3BUTKOM TMEPTIiKEMIl Ta IHCYTIHOPE3UCTEHTHOCT.

NO, uto cuntesyerscss eNOS, € yuacHUKON rpak-
TAYHO BCIX METa0OMIYHUX i (Di3I0NOTIYHUX MPOLECIB,
BiIIrpaloyu posib yHiBepcalbHOro peryisropa. Oco-
OnMuBUMI iHTEpec cTaHOBUTH 3maTHicTh NO i iforo mo-
XIAHUX BIUTMBATH HA CUHTE3 HU3KK HaWBAKIMUBILINX
OUIKIB 1 (PepMEHTIB K Ha PiBHI TPAHCKPUITLLII, TaK 1 Ha
piBHI TpaHcsiiil. Ponbs NO sk Monyisitopa ¢isiooriu-
HOI CeKpelil IHCY/IiHY Oyna peTebHO BUBYEHA Y 10CIi-
mxeHHsix G. Spinas [49]. NO Mae 31aTHICTE MOLYITIOBA-
T NepudepuyHUil i MeYiHKOBUM MeTaboJ113M TITIOKO3K
Ta cexpeuitlo iHcyniHy. OTxe, reHeTHuHui aedexr B
eNOS Moxe BiIirpaBaTH BUPILATLHY POJib B €BOMIO-
LUT TITIEPIHCYIHEMIT Ta IHCYTIHOPE3UCTEHTHOCTI, 4K L
OYJ10 3aMpoNoOHOBAHO paHille.

BonHoyac riaToreHeTH4YHa posb eHaoreHHoro NO
npu LI, yexknannenomy JCITH, Br3HavaeTses 3 1BOX
TOYOK 30pYy: AK (haKTOpa, 110 Oepe y9acTsb B iHAVKILIT ca-
MOTO 3aXBOPIOBAHHS, TaK i (pakTopa, aHOMaTbHE 3HH-
SKEHHST AKOTO BiLITpae BUSHAYAIBHY POJIb V DOPMYBaH-
HS aHrionaTil. 3a JaHUMU HALIUX AOCHTIIKEHb, piBEHL
NO?*= — NO* y HOCIIB reTepo3UroTHOT0 IeHOTUITY Ta
reHoturry GG BIpOriIHO He BIAPIZHABCS [OPIBHAHO 3
IPaKTUYHO 30POBUMU 0cobamMu, onHak y 19,3 % ma-
wieHTiB 13 reHoTunoM GT ta y 5 (20,0 %) ocib i3 reHo-
tunoM GG piserb NO 6YB MiIBUILEHMI BHACTILOK aK-
TUBHOCTI iNOS. Y XBOpUX i3 TOMO3UTOTHUM e HOTHTIOM
TT ue#t noxasznuk y 1,7 paza (p < 0,05) 6yB HIKIMM
MOPIBHAHO 3 KOHTPOJIEM, OIHAK BIPOTIIHO He PI3HUBCS
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]3]

[OPIBHAHO 3 HOCISIMU immmmx renorunis. OTXe, 32 Ha-
WWMHY JAHUMHK, HE BCTAHOBJIEHA acowiartist MOKa3HUKIB
piBHiB NO 3 ajieIbHUMHU BapiaHTaMu reHa eNOS, npoTte
y XBOPHX 13 TOMO3UTOTHUM reqoruriom TT 3a MiHOP-
HOIO aJIeJUTIO PiBHI CTabIIBHUX MeTaboiTiB MOHOOKCH -
Ay HiTporeHy Oyan HaWHKIUMU.
[Tpu ananisi MOKAa3HUKIB MPO- Ta AHTHUOKCHIAHTHUAX
CHCTEM KpOBi B 0OCTEXREHUX HAMU [ALIIEHTIB 3JIEXKHO
i1 po3nonity 4acTtor repoturis G894T nosimopdis-
vy rena eNOS BcTaHOBICHA acollallis roMO3UTOTHOIO
renotuny TT i3 30UIbILIEHHIM yMicTy MPOLYKTIB oJ1,
4 came MAm1. kpoi (p < 0,05), piBeHb SIKOTO Biporiza-
HO 3pOCTaB Y XBOPHX Ha NOCITH i3 naHum re HOTUITOM.
TTOoKA3HUKY aKTUBHOCTI aHTHOKCHUIAHTHOIO 3aXMCTy ¥
HOCITB BCIX TEHOTHIIB OyJIM HIDKYMMU 34 HOPMATUBHE
3HaYeHHS, IPOTe MK IpynaMu pi3HUALL He criocTepi-
rann. TIposeaeHi HAMM JOCTIIKEHHS BIAPI3HSIIUCSA Bill
IHLIVX HEYUCIEHHUX niTepaTypfmx JAHUX, TILL Yac SKuX
BCTAHOBJIEHO, LIO TMOKA3HMKU IEPOKCHUIAHOLO OKHC-
wenns (MA) i aKTUBHICTB eH3MMiB AHTHOKCUIAHTHOIO
saxucty (COJL Ta ryTarioH- pELYKTa3u) y XBOPUX i3 pi3-
My reqotunamy rena eNOS (G894T~noniM0pcbi3M)
He Ma/IM BIPOTLIHMX BiIMiHHOCTEH 1l

BUCHOBKU

YacroTa pO3BUTKY Ta ocobampocti nepediry aiade-
TUYHOI TOsiHeHpomaTil meTepMiHOBaHI MeHETHYHUMU
YUHHUKaMU. Y XBOPHX 13 IUCTAIBHOO CUMETPUYHOIO
nofiHeponaTielo Ha T [, Tuny 2 Mae Micue aco-
iauig TOMO3WUTOTHOTO TEHOTHMITY TT nonximMopdismy
G894T rena ennorenianbHol NO-CHHTA3H 3 BipOTiIHO
BHPAKEHUMHU O3HAKAMH cy6’ €KTUBHOI CUMITTOMATHKH,
(A BHICTIO AKCOHAJIBHOTO YPaXeHHA MOTOPHUX HEepPBiB
33 gaHuMK HeitpodizionoriaHoro JOCJILDKEHHS Teph-
(hepUUHKMX HEPBIB, i3 3pOCTAHHAM piBHSsI [JIIKO3KUIBO-
BAHOTO TeMOrTOBiHY, 8 TAKOX i3 30UIBILIEHHIM YMICTY
nponyxris TTOJI. Otxe, [OMO3MTOTHICTE 32 MiHOPHOIO
ATeUTIO MiABUIILYE WMOBIPHICTD PU3UKY PO3BHUTKY Jia-
SeTratol roiHeponartii Ta i TSOKKMX YCKNaLHEHb, Ta-
KX K CHRAPOMY MiabeTHdHOl CTOTH.

Koudaikt iHrepecis. ABTOPU 3asiB/IAI0TE [poO BLACYT-
HicTb KOH(IIKTY iHTEPECIB [IPK [iATOTOBLI HAHOI CTATTI.
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3opwi LA, MNawkosckas H.B.

BeicLuee rocyaQpCrseHHoe y4ebHOe 3aBeAeHNE YKDQWHbI «BYKOBUHCKII FOC yAQD CTBEHHBILT MEANLIMHCKIA yHUBEPCUTET),

. YepHoBUb!l, YKpanHa

PoAb reHetTyeckux GAKTOpOB B PA3BUTUMU
ANCGBeTUYeCKON AUCTAABHON CUMMETPUYHOW NOANHENPONATUM
(0630p AUTERATYPLI U COOCTBEHHbIE UCCARAOBAHUS)

Pesiome. B crarhe npencrapieHbl JaHHbIe 0630pa INTEPATYy-
pbl 1 COOCTBEHHBIE HAOIIOAEHMS IO BOMPOCY U3YUEHUsT POIH
reHeTHYeCKMX (DAKTOPOB B PUCKE PA3BUTUS U TPOTPECCUPO-
BaHUs TSUKEJIBIX OCITOXHEHWH AuMabeTHdecKOi NHCTATbHON
CHUMMETPUYECcKOi nonunHeiponatiu. OOGHapyXeHO, 4TO Y
OOJIbHBIX € AMCTATBHON CUMMETPHYECKOM MoauHeponarueit
Ha (POHE caxapHOro auadeTa TUMa 2 MMEET MECTO AcCoLMallus
roMo3urotHoro reHoruna [T nomumopdusma G894T rena
sHAoTeNnaTbHOH NO-CHHTA3bl ¢ AOCTOBEPHO BbIPAXKEHHbI-

A, Zoriy, N.V. Pashkovska %

MU TIDU3HAKAMKU CYOBEKTUBHON CUMITOMATUKH, HaliuyueM
AKCOHAJIbHOIO [OPaXEHUS! MOTOPHBIX HEPBOB M0 JIEKTPO-
HeHpoMuoOrpaHIeCKUM NPU3HAKAM, C YBEJIHUYEHHUEM YPOBHS
MIMKO3MIMPOBAHHOTO FeMOTNI0OMHA, & TAKXKE C MOBbILLIEHUEM
COIEPXKAHMS TTPOAYKTOB ITEPEKUCHOTO OKUCTEHUS JIUTTHIOB.
KnioueBbie ciioBa: caxapublil amaber Tura 2; 1MCTaTbHASs
CHUMMETPHYECKAst TOJIMHEHPOTIATHSL; FeHeTHYeCKMe (PaKTOPbI:
nosumMophusm G894T reHa sHaoTenuasbHoi NO-CHHTA3bL:
0630p

State Higher Education Institution of Ukraine "Bukovinian State Medical University“, Chernivtsi, Ukraine

Role of genetic factors in the development
of diabetic distal symmetric polyneuropathy
(review of literature and own researches)

Abstract. The article presents data of the literature review
and own observations on studying the role of genetic factors
in the risk of development and progression of severe compli-
cations of diabetic distal symmetric polyneuropathy. It was
found that in patients with non-insulin-dependent (type 2)
diabetes mellitus complicated by distal symmetric polyneu-
ropathy, there is an association between the homozygous TT
genotype of endothelial nitric oxide synthase gene G894T

polymorphism and significant subjective symptoms, the
presence of axonal lesion of motor nerves according to elec-
troneuromyography, with an increase in the level of glycated
hemoglobin, and also in the content of lipid peroxidation
products.

Keywords: diabetes mellitus type 2: distal symmetric polyneu-
ropathy; genetic factors; endothelial nitric oxide synthase gene
G894T polymorphism; review
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