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AHOTAIIA

Yepnobpusyes O.I1. Pomb TeHETMYHOro MOMIMOPGI3MY y PO3BHUTKY
SHI0TEeMaIbHOT AUCHYHKINT MpU IyKpoBoMy aiabeTi 2-ro tumy. — KBamidikariiiina
HAyKOBa Ipallsd Ha MpaBax PyKOIUCY.

Juceprailist Ha 3100yTTSI HAYKOBOTO CTYIEHS KaHIUAaTa MEAMYHUX HAYK 3a
cnemianpHicTIO 14.03.04 «[latomoriuna dizionoris» — HamioHanbHUN MeauyHUN
yaiBepcuteT imMeHi O.O. boromonsist MO3 Vkpainu, Kwuis, 2019. Inctutyr
¢i3iozorii imeni O.0. boromonsis HAH Ykpainu. Kuis, 2019.

Jucepraliito MpUCBAYEHO JOCTIHKEHHIO POJII TEHETUYHOTO MOJIIMOp(]i3My
(rs1799983 rena NOS3, rs1800629 rena TNFa, rs6842241 rena EDNRA i rs5351
rena EDNRB) y po3Butky engotenianbHo1 JucyHKIIII PU LIYKpOBOMY aiabeTi 2-
ro tuny (LIZI2T).

YTouHeH1 daHi MO0 Tepediry Ta HasBHOCTI YCKJIATHEHb Yy XBOPHUX Ha
LIyKpOBUHM Aiaber 2 Tumy pi3HOI TsKKocTi. [lokazaHo, IO TMpU CEPETHBOMY
CTYIEHI TSKKOCTI 3aXBOPIOBAHHS Yy XBOPUX Malla MiIClle TiMepiHCYIiHEMIs Ta
IHCYJIIHOPE3UCTEHTHICTh, TOJAl SIK MPH BAXXKOMY CTYIEHI — TINOIHCYJiHEMIs Ta
3HIDKEHHSI (PYHKIIT OeTa-KIITHH MiJUUTYHKOBOI 3ajio3d. 3aiiBa maca Tuia ado
OKUPIHHA OYyJM MOB’s3aHl 3 TINEPTPUTIIILEPUIEMIEIO, JTENTUHOPEIUCTEHTHICTIO 1
rinepientuHeMito. Cepen 1ia0eTHYHUX YCKIaAHEHb HaUYaCTIIOW Oylia CeHCOpHA
nomHueiponatis (88,1 %), nHedpomartis (84,2 %), perunonatia (78,3 %) Ta
aprepianbHa rineprensis (46,7 %). Bruepiie 3anpornoHOBaHO OpUTIHAIEHUH 1HIEKC
TSOKKOCTI  XBOpPOOHM, BeNWYMHA SKOro  BigoOpaxkasia TSOKKICTh — mepeoiry
3aXBOPIOBAHHS — TMPSMO 3ajie)kana BiJ KITBKOCTI Ta TSKKOCTI YCKIAAHEHb 1
3BOPOTHO — B1J] BIKY MaIll€HTA.

Brnepine mokazanuii KOMIJIEKCHHM XapaKTep B3a€MO3B’SI3KiB 3MIHU BMICTY B
KpOBI YMHHHUKIB  CHIOTEMAIbHOI  AUCPYHKINI  (Oararopa3oBuil  TPHPICT
eHAo0TeNniHy-1, cTabiTbHUX MEeTabOoMITIB OKCUAY a30Ty, (PaKTOpy HEKPO3y MyXJIUH-
Q, JI€EHOBUX KOH IOTATiB MPHU 3HIKEHHI BMICTY €HJOTEJIaIbHOI CUHTAa3u OKCHUIY
a30Ty) Ta MaTeMaTHM4YHO JOBEICHI POJib €HAOTENiHy-1 y 301bIIEeHHI TiiKeMii,
anpOyMIHYpIi, MABUIIECHH] CTYNEHIO JEKOMITCH a1 1iadeTy 1 Hedponarii; BIUIUB

HAKOIMWYEHHSI Y KpOB1 CTaOLIbHUX META0OJITIB OKCHUAY a30Ty Ha 3HUKEHHS
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IIBUJIKOCTI KIIyOOUKOBO1 (inbTpalii Ta MOripmieHHs (YyHKIII HUPOK; BILIUB
dbakTopy HEKpO3y MyXJHH-O 1 JI€EHOBUX KOH IOTATiB Ha BCl KJIFOYOBI MOKA3HUKHU
IIJI2T. IIpencraBieni maHi MO0 BIUIMBY YMHHHKIB €HIOTEMIATBHOI AUCHYHKITIT
Ha PO3BUTOK J1a0CTUYHUX YCKIAAHEHb: €HJIOTENIH-1 MPAMO BIUIMBAB Ha PO3BUTOK
BCIX YCKJagHEHb (KpIM MaKpOaHTiOmaTii HDKHHUX KIHIIBOK); (pakTopy HEKpO3y
NyXJIUH - ¢ BU3HAYaB PO3BUTOK peTHHOMATIi, HedpomnaTii 3a MBUIKICTIO
KJIIyOOUKOBO1 (iapTpallli 1 apTepiajibHOI TinepTeH3li; HAKONMUYEHHS Y KpPOBI
CTaOlIbHUX METa0OoJITIB OKCHAY a30Ty CIPHSJIO PO3BUTKY MaKpoaHTiomaTii
HIDKHIX KIHIIBOK. Bmepmie mmisixom OaratoakTOpHOi JIOTICTUYHOI perpecii
noOyZ0BaH1 aIeKBaTHI MOJIEJ1 TPOTHO3yBaHHS WMOBIPHOCTI PO3BUTKY YCKJIaJHEHb
II/I2T ®wa mijacTaBHI BUBYEHHUX YWHHUKIB CHIOTEMAIBHOI JUCHYHKINT Ta
pO3paxoBaHi X KpUTUYHI (CUTHAJIbHI) PiBHI Y KPOBI, 5IKi acCOIliilOBaH1 3 HasBHICTIO
YCKJIaTHEHb.

JloBeieHO, M0 B KOTOPTI YKPAiHCHKUX XBOPUX PO3MOJIIN BCIX BUBYCHHUX
noiiMopdizmiB OyB moB’si3anuii 3 1JI2T ta po3ButkoMm ycknagHeHb (p<0,05):
petrHomnaTisl Bu3Haudajacs reHotunoMm Is1800629 1 rs5351, momineiipomartis —
rs1799983 1 rs5351, miaGetmyna Hedpomarisi 3a MBHIKICTIO KIyOOYKOBOI
dinpTparii — rs1799983, rs1800629 1 rs5351, niabetnyna Hedpomartis 3a piBHEM
anpOyMiHYpil 1 apTepiasibHa Tinepten3is — rs1799983, rs6842241 i rs5351,
MaKpOaHTIONaTisl HIKHIX KIHIIIBOK — IS1799983 1 rs1800629. HassHicTh Yy
TCHOTHUITl PU3UKOBUX alieJiel 301IbIIyBaJI0 MIAHCH PO3BUTKY I1a0ETy, CIPUSIO
Horo JaexoMIIeHcallli Ta MpOTrpecyBaHHIO. BCTaHOBIEHI KOHKPETHI MeEXaHi3MU
Takoro BIUIMBY. Po3paxoBaHi KMOBIPHOCTI PO3BUTKY Ta MEXOBI 3HAYEHHS
MO3UTHUBHOTO TIPOTHO3Y VISl BCIX M1a0CTUYHUX YCKJIQJHEHb 32 HASIBHICTIO TOTO YU
1HIIoro reHoTuny. Po3po0OiieHa MareMaTuyHa MOJENIb MPOTHO3Y TSHKKOCTI
nepebiry IIJI2T 3a 1HZEKCOM TSKKOCTI XBOpPOOW, sIKa BKJIIOYaja 3HAYYIII
KOMO1HaIlii TeHOTHUIMIB Ta YUHHUKIB €HAOTETIANbHOI TUCPYHKIIIT, SKiI 32 TUTOMUM
BHECKOM PO3MOIINCS TAKUM YHHOM: €HAO0TeiH-1 > cTabiibHI MeTabOIITH OKCUIY
a3oty > rs5351 > rs6842241 > rs1799983 > axTop HEKPO3y MyXJIUH-A.

Knrouosi cnosa: yykposuii diabem 2-2o0 muny, enoomenianbHa OUCQyHKYis,
eenemuynuil noaimop@izm, rs1799983 NOS3, rs1800629 TNFa, rs6842241
EDNRA, rs5351 EDNRB.



ANNOTATION

A.P. Chernobryvtsev. The role of genetic polymorphism in the development
of endothelial dysfunction in type 2 diabetes mellitus. - Qualifying scientific work
on the rights of the manuscript.

Dissertation for a PhD degree in medical sciences by specialty 14.03.04
"Pathological Physiology" — O.0.Bogomolets National Medical University,
Ministry of Health of Ukraine, Kyiv, 2019. Bogomolets Institute of Physiology of
the National Academy of Sciences, Kyiv, 2019.

The dissertation is devoted to the study of the role of genetic polymorphism
(rs1799983 of the gene NOS3, rs1800629 of the gene TNFa, rs6842241 of the
gene EDNRA and rs5351 of the gene EDNRB) in the development of endothelial
dysfunction in type 2 diabetes mellitus (T2DM).

Refined data on the course and presence of complications in patients with
T2DM with varying severity. It was shown that hyperinsulinemia and insulin
resistance were observed in patients with moderate severity of the disease, while in
severe cases hypoinsulinemia and decreased beta cell function. Excess weight or
obesity has been associated with hypertriglyceridemia, resistance on leptin and
hyperleptinemia. Among diabetic complications, the most frequent was sensory
polyneuropathy (88.1 %), nephropathy (84.2 %), retinopathy (78.3 %) and arterial
hypertension (46.7 %). The original index of severity of the disease was proposed
for the first time, whose magnitude clearly reflected the degree of severity of the
disease - directly dependent on the number and severity of the complications and
vice versa - from the age of the patient.

The first time the complex nature of relationships changes in blood
endothelial dysfunction factors (multiple growth ET1, NOx, TNFa, DC content
while reducing eNOS) and mathematically proven role of ET1 in glucose increase,
albuminuria, increasing the degree of decompensation diabetes and nephropathy;
influence the accumulation of NOx in the blood to reduce glomerular filtration rate
and worsening renal function; effect of TNFa and DC in all key indicators of

T2DM.
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For the first time the influence of endothelial dysfunction factors on the
development of diabetic complications has been proved: ET1 directly influenced
the development of all complications (except macroangiopathy of tender
extremities); TNFa determined the development of retinopathy, nephropathy at the
rate of glomerular filtration and arterial hypertension; NOx accumulation in the
blood contributed to the development of macroangiopathy of the lower extremities.
For the first time, through adequate multivariate logistic regression, adequate
models for predicting the probability of development of complications of T2DM
have been constructed on the basis of the studied factors of endothelial dysfunction
and their critical (signaling) levels for the development of complications were
calculated. It was first proved that in the cohort of Ukrainian patients the
distribution of all studied polymorphisms was associated with T2DM and the
development of complications (p <0.05): retinopathy was determined by genotype
rs1800629 and rs5351, polyneuropathy - rs1799983 and rs5351, diabetic
nephropathy at glomerular velocity filtration - rs1799983, rs1800629 and rs5351,
diabetic nephropathy by the level of albuminuria and arterial hypertension -
rs1799983, rs6842241 and rs5351, macroangiopathy of the lower extremities -
rs1799983 and rs1800629. The presence in the genotype of risk alleles increased
the chances of developing T2DM, contributed to the decompensation of diabetes
and its progression. The specific mechanisms of such influence are established.
The probabilities of development and the boundary values of the positive
prediction for all diabetic complications are calculated on the presence of one or
another genotype. The mathematical model for predicting the severity of T2DM
mellitus according to the severity index of the disease, which included significant
combinations of genotypes and endothelial dysfunction markers, were distributed
according to the specific contribution as follows: ET1> NOx> rs5351>
rs6842241> rs1799983> TNFa.

Key words: type 2 diabetes mellitus, endothelial dysfunction, gene
polymorphism, rs1799983 NOS3, rs1800629 TNFa, rs6842241 EDNRA, rs5351
EDNRB.



HAYKOBI ITPALL, B AKUX OITYBJIIKOBAHI OCHOBHI HAYKOBI

1.

PE3YJIbTATH JUCEPTAIIII:

3s6mimeB CB, YepnoOpusneB OIl, 3s6mine JIC, Crapomxy6cpka OO.,
AopsximoBa 1Ib. IlatorenetTuuna posb eHjpoTeainy-1 Ta noaiMopdizmy oro
perenTopiB mpu IykpoBomy aiadeti 2 tumy. Pizion acypn. 2019;65(2):22-30.
(Ocobucmuii 8Hecoxk 3000y8aua NONA2AE Y NPOBEOEeHHI 1aO0PAMOPHUX
00CiJICeHb, CIMAMUCMUYHIL 00poOYI pe3yibmamis, popmya08aHHi BUCHOBKIB
i nioeomosyi mamepianie cmammi 00 nyoniKayii).

Chernobryvtsev O.P. The endothelial dysfunction factors in diabetes mellitus
2 type. Journal of Education, Health and Sport. 2019;9(1):410-6. (Ocobucmuti
BHECOK 3000y8aya NoOaf2A€ Y HNPOBEOeHHI JAOOPAMOPHUX OOCTIONHCEHD,
cmamucmuyHii 0opooyi pe3yrbmamis, Gopmyat08aHHi BUCHOBKIE i Ni020MO8Yi
mamepianie cmammi 00 nyoniKayii).

3sa6mineB CB, YUepnoopusuer OIl, 3s6miuer JIC. 3HaueHHs HaKkTOpy HEKPO3Y
NyXJUH alb(a y MexaHi3Max PO3BUTKY Hedpomarii npu IyKpoBoMy niaderi 2
tany. Kuin endokp ma enooxp xip. 2019;65(1):72-80. (Ocobucmuii eénecok
3000y8aua noaseac y npo8edeHHi 1a00pamopHux 00CaAiOHNCeHb, CIMAMUCTMUYHIL
00pobYi pe3yromamis, HOpPMYNI08AHHI BUCHOBKIE [ Nid2omosyi mamepianie
cmammi 00 nyonikayii).

3s6nines CB, UepnoOpusineB OIl, 3s6mineBa MB. CtpykTypa ycKiagHeHb
IYKPOBOTO Aia0eTy 2 THUMY Y 3aJeXHOCTI BIJ WOTO TSDKKOCTI. AKkmyanvui
npobaemu mpancnopmnoi meduyunu. 2019;55(1):130-7. (Ocobucmuii énecox
3000y8a4a Noas2ac y npoeedeHHi 1a00pamopHux 00CaAiOHNCeHb, CMAmMUCMuYHil
00pobYi pe3ynomamis, HOPMYNI0BAHHI BUCHOBKIE [ nid2comosyi mamepianie
cmammi 0o nyonixayii).

3s6miueB CB, YepnoOpusues OIl, 3s6mue AC. [Hoximopdizm rs1800629
reHa TNFa npu mykpoBomy aiabeti 2 Tumy. 3B’S30K 3 pO3BUTKOM Hedpomarii.
Meocoynap snooxp acypn. 2019;15(1):24-30. (Ocobucmuii énecox 3006y6aua
noJisi2ae 'y npo8edeHHi 1abopamopHux O0CIIOHNCeHb, CIMAMUCMU4Hil 06pooyi

pe3yibmamia, GopMyn08aHHi BUCHOBKIE | NI020MOosYi mamepianieé cmammi 00
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nyonixkayii).

Ziablitsev SV, Uzvenko TU, Chernobrivtsev OP, Grishov AA, Palamar S,
Ziablitsev DS. Influence of rs1137101 gene polymorphism of leptin receptor
on the development of diabetes mellitus type 2 and obesity. Fiziol Zh.
2018;64(6):3-8. (Ocobucmuii snecox 3000ysaua noaseac y NpPoOGeOeHHI
J1AO0paAmMopHUX 00CIIONHCEHb, CIMAMUCMUYHIL 00pOOYI pe3y1bmamia).

3s6mineB CB, Yepnoopusner OIl, 3s6:mines J[C. [Tokasauku eHa0TEeMambHOT
TUCcPyHKIT MpU IyKpOBOMY J1abeTi 2-TO THUIy SIK BH3Ha4yajbHI YMHHUKHU
PO3BUTKY yCKJIamHeHb. Meowcoynap snooxkp oicypn. 2018;14(7).661-7.
(Ocobucmuti 8Hecox 3000y8aua noOsA2A€ Yy NPOGEOeHHi 1abopamopHux
00CiOJCeHb, CIMAMUCMUYHIL 00poOYI pe3yibmamis, Gopmya08aHHi BUCHOBKIB
i niocomosyi mamepianie cmammi 00 nyoOniKayii).

3sa6mineB CB, Yepno6pusue OII, 3s6mnes JIC, Tapacenko CO. 3B's30k
nommopdpizmy rs1799983 rena NOS3 3 mykpoBum npiadberom 2 TUIy Ta
PO3BUTKOM HOTO ycKiamHeHb. Kiuin enookp ma enookp xip. 2018;64(4):35-44.
(Ocobucmuti 8Hecox 3000y8aua nNosgeA€ Yy NPOBEOeHHI 1aOOPAMOPHUX
00CNiOJHCeHb, CIMAMUCMUYHIL 00poOYi pe3y1bmamis, opmyat08aHHI BUCHOBKIB
i niocomosyi mamepianie cmammi 00 nyoOnIKayii).

3s6mines CB, IlanoBa TI, YepnoOpusue OII. 3B’430k YWHHUKIB
EHIOTEeMaNbHOT AUCHYHKIT 3 TSDKKICTIO ILYKpOBOro miadery 2 tumy. Meod
Hayka Yxpainu. 2018;1-2:34-39. (Ocobucmuii eénecox 3000y8aua noaseae y
npogedeHHi  1abopamopHux  O0OCHIONCeHb,  CMAMUCMUYHI — 00poOYi
pe3yibmamis, hopMynto8arHHi BUCHOBKIB I Ni020mosyi mamepianieé cmammi 00
nyonixkayii).

3s6miues CB, Morunescbkuit CHO, bymyeBa OB, UYepnoOpusues OIL.
MoxnuBa ponb momiMopdizmiB 1s759853 1 rs9640883 rena AKRIB1 npu
nia0eTHYHIM peTuHomaTii 1 mykpoBomy niabGeri 2 tumy. Kuin enookp ma
enookp xip. 2017;58(2):34-8. (Ocobucmuii enecox 3000ysaua nonsieac y
nposeoenHi  1abopamopHux  OOCHIONCeHb,  CMAMUCMUYHIL — 00poOYi

pe3ynibmamia).
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. 3a6miues CB, UepnoOpusues [1A, YUepnoopusues OIl, Autonos €B. Bruus

nomimopdizmy rs1137101 rena pemnenTopa JENTHHY HA PO3BUTOK ITyKPOBOTO
niadety 2-ro tuny. Excn i knin med. 2016;71(2):86-90. (Ocobucmuii énecok
3000y8aya NOAs2A€E Y NPOBEOEHHI 1AO0PAMOPHUX OOCTIOHNCEHb, CINAMUCTIUYHILL
00pobYi pe3ynbmamia).

3s6mines CB, Jlapin OC, HoBocenbcka BB, Hamyxk TI, I'aBpromenko JIB,
YepuoOpusies OIl. YnpapniHHS TEXHOJOTTYHUMHU MPOLIECAMU Ta KpUTepii iX
OIIIHKM Ha eTamax BUKOHAHHS JIaOOpaTOpHHUX AOCIIKeHb. KniH eHOOKp ma
enookp xip. 2015;49(1):55-61. (Ocobucmuii eunecox 3000y6aua nonseac y
PpO3pobyi kKpumepies 01l OYIHKU 1AOOPAMOPHUX OOCTIONHCEHb, CIAMUCTMUYHIL

00pobYi pe3ynbmamia).

HAYKOBI ITPAII], IKI BACBLIUYIOTH AITPOBAIIIIO MATEPIAJIIB
JIUCEPTAIIIL:

. Zyablitsev SV, Chernobryvtsev OP. Role of Endotelin-1 and polymorphism

of its receptors in type 2 diabetes mellitus and its complications. Marepianu
XX-ro 3’i3ny Ykpaincbkoro (izionoriunoro toBapuctsa iM. IL.I°. Koctioka 3
MDKHApPOJIHOIO y4YacTI0, NPHUCBIYCHOTO 95-piudio BiJ [HSA HAPOKEHHS
akagemika I1.I". Koctioka. 2019 p., M. KuiB. @izion acypn. 2019; 65(3):101.
Dopma yuacmi — nyoaikayis me3s, yCHA 0ON0BIOb.

3s6mines CB, UepnoOpusne OIl Brums momimopdizmiB rs1799983 rena
NOS3 Ta rs1800629 rena TNFA Ha po3BUTOK €HAOTENIANbHOI TUCPYHKIIT Y
XBOpUX Ha IykpoBuil amiader 2 Ttumy. Tesum VII Ilnenymy VYkpaincbkoro
HAyKOBOTO TOBapHCTBa MaTO(}i3i0J0TIB Ta HAYKOBO-TIPAKTHYHA KOH(EPEHIIIS
«IHTErpaTBHI MEXaHI3MHM MATOJIOTIYHUX MPOLECIB: Bijl €KCIEPUMEHTATbHUX
JOCIIJKEHb JI0 KJIIHIYHOI TNPaKTHKW», TpucBideHi 110-piuyyro 3  mgHA
Hapo pkeHHs wieHa-kopecnionaeara AMH CPCP, npodecopa M.H. 3aiika. 10-
12 xoBtHsa 2018 p., M. IlonraBa. IlonraBa, 2018:32-3. @opma yuacmi —

nyonikayis me3s, yCHa 00N08iO0b.

. 3s6mnes CB, UepnooOpusines OIl, I'putoB AA, ITamamap C. [Tomimopdizm
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re’iB mpomideparopa nepokcucom ramma 2 tuny (PPARG) ta penenrtopa
nentuHy (LEPR) 00yMOBIIOIOTE pO3BHTOK ITyKpOBOTO miabeTy 2 Tmmy. brod.
Mat-1iB Hay4yH. KoH(}. XVII uuranns im. B.B. [linBucorpkoro. 24-25 tpaBHs
2018 p., m. Oneca. Oneca: YkpH/II menummman tpancnopty. 2018:93-4. @opma
yuacmi — nyoaikayis mes, yuacms y HOCmMepHiil cecii.

3s6mines CB, YepnooOpuBueB OIIl. 3HaueHHs eHaoTeniHy-1 y pO3BUTKY
IHCYJTIHOPE3UCTEHTHOCTI 1 eHAOoTeTianbHOl JUCPYHKINT TPHU  I[yKPOBOMY
nmiaberi 2 tumy. bron. wmar-miB HayuyH. koH$. XVII uuraHHA M.
B.B. IlinBucompkoro. 24-25 tpaBus 2018 p., m. Oneca. Opeca: YxpH/I
meauiuau Tpancopty. 2018:97-8. @opma yuacmi — nybaikayis mes, yuacmo
y nocmepHiu cecii.

3s6miues CB, YepnoOpusues OII, Ilimrymna MI. BapiaGenpHiCTh TeHIB
VEGF, NOS3, Il-1b Ta TNFa npu mykpoBomy aiabeti 2 tumy. broy. maT-iB
Hay4dH. KOH(]. XVI uyutanus im. B.B. Iligsucornpkoro. 18-19 tpaBus 2017 p., m.
Opneca. Oneca: YkpH/I mequruau tpancnopry. 2017:137-8. @opma yuacmi —
nyonikayis mes, y4acmo y nOCMepHill cecii.

3s6miues CB, YepnoOpusuer OIl. Ponp mnomimopdizmy rs1799983 rena
NOS3 y po3BHUTKY eHAO0TeNiaabHOI AUCPYHKINI MpU IyKpoBOMY niaberi 2
turty. Mar-nmu koHd. mpucBsueHid 105-i1 piyHUIN Bif IHS HAPOKCHHS
npodecopa A./1. KupmenOnarta. 5-6 xoBtHa 2017 p., M. UepnuBui. Kniniuna
ma excnepumenmanvia namonoeis. 2017;61(3):44. Dopma yuacmi —
nyonikayis mes, yCHa 00N08iob.

3s6mineB CB, UepnoOpusnes OII, bopuc PM. IlonxiMopdizm reHiB, 110
MaloTh BIJHONICHHS JI0 PO3BUTKY €HAOTENadbHOI JUCQPYHKINI, Mpu
nykpoBomy pgiaderi 2 tumy. Tesm pomn. VII Ham. koHrpecy mnarodisziofioris
VYkpainn 3 mbkHapogHoto y4acTio «llatodizionoris 1 Qapmaris: TUSXA
iHTerpaiii». 5-7 kot 2016 p., M. XapkiB. XapkiB: Bun-so H®ay. 2016:92.

Dopma yuacmi — nyonixayis mes, yCHA O0ON08IOb.
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[TATOI'EHE3 EHIOTEJIAJIbHOI JUCO®YHKIII TP
LIYKPOBOMY HIABETI 2-ro TUITY. POJIb TEHETUYHUX
®AKTOPIB (ornsn nitepaTypH)

CydacHuii cTad npooeMu IyKpOBOTo AiadeTy 2-ro TUILY

YWHHWKY, 10 BU3HAYAIOTh €HAOTEIIaIbHy TUC(YHKITITO

Acorriallisi reHeTUYHUX MOIMOP(D13MiB 3 KITHIYHUMU

MIPOSIBAMH €HAOTEMAIBHOT TUCHYHKITIT

MATEPIAJI I METOIM JOCJIIIXKEHHA

XapakTepuCcTUKa XBOPUX, 0 IPUUHSIN y4YaTh Y JOCIIKEHHI..
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HEPEJIIK YMOBHHUX CKOPOYEHb

ATn — apTepiaJIbHUI TUCK 11aCTOJIIYHUM;

ATc — apTeplaJIbHUI TUCK CUCTOJIIYHUM;

BI — BIPOT1IHHM 1HTEpBAJ,

BIII — BIIHOIIEHHS IIAHCIB;

EJ® — eHjoTeNalbHa TUCPYHKIIIS;

ITX — 1HJIEKC TSHKKOCTI XBOpOOH;

PJIK — Pymnens-Jleene-KonuanoBcekoro mpo0a;

|V — IYKpOBUH JialeT;

/12T — IIYKpOBUU J1a0€T 2-TO TUIY;

-2*log — koedimieHT MakcuManbHOI ipaBaonoaioHocri (Likelihood);
AGE — KIHIIEBI MPOAYKTH TIIKYBaHHS,

AUC — TUTOIIA TTiJT JlarpaMoro onepariiHol XapaKTepUCTHKU (15

JIOTICTUYHUX PErPECIHUX MOjIeIeH) ;

EDNRA — T'€H perenTopa eHaoTeniny-1 A-tuny;
EDNRB — TI'eH perenTopa eHaorenainy-1 B-tury;
eNOS — eHJOTellalIbHa CHHTAa3a OKCUIY a30TYy;
ET1 — eHaoTenig-1;

ETa — peuenrtop eHaoTeniny-1 A-tumy;

ETb — peuenrtop eHaoTeniny-1 B-tumy;

f — gacTtoTa (y TabauIsx);

F — kpurepiid ®imepa;

Fet2 — JBOCTOPOHHIM TOUHUN MeTo 1 Dimepa;
H — kputepiit Kpackena-Yomnuca;

HbAlc — T[JIIKOBAaHUM reMOTII00IH;

HOMA-IP — 1HJIEKC THCYJIHOPE3UCTEHTHOCTI,

HOMA-®OBK - innekc QpyHKLIOHYBaHHS OeTa-KIITHH;

IL — IHTepJICHKIHM,

INOS — 1HAyIMOeTbHA CHHTa3a OKCUIY a30Ty,
MAPK — MITOT€H-aKTUBOBaHa MPOTEIHKIHA3A,
Me — MeJliaHa BapialliiHoro psy;

n — KUIBKICTh CIIOCTEPEXKEHD (Y TAOIUISX);
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1-# 1 3-i1 kBapTUJIIl BaplalliHOTO PSAY;

1HIEKC YYTIUBOCTI JI0 1HCYJIIHY;
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BCTYII

OO0rpyHTYBaHHSI BUOOPY TEMM I0CTi/IKEHHS

Hykpouit giader 2-ro tumy (LIJA2T) posrasgarore sk mangemiro XXI
cropiuust [40,49]. 3rigHo MixknapoaHoi denepartii giabeTy MOMUPEHICTH AiadeTy
ckianae moHaa 360 MUTbHOHIB, aje 3a MporHo3amMu ekcreptiB g0 2030 poky
KUTBKICTh XBOPHUX 301LIBIIUTHCS Maibke BaBiul. [Ipu L/JI2T iHBamiau3aiis XBopux
BHACJIIOK PO3BUTKY A1a0€TUYHHMX YCKJIAJHEHb PO3BUBAETHCS B KOPOTKI CTPOKHU
[32]. HaitGinpmn mommMpeHUMH YCKIIaJHCHHSMH 11a0beTy € CyauHHI (Makpo- Ta
MIKPOAHTIOMNaTii), a TSKKICTh 3aXBOPIOBAHHS 3B’s3aHa caMe€ 3 iX HasABHICTIO:
JETKUi T1epedir BU3HAYAETHCS NPH  BIACYTHOCTI Makpo- 1 MIKPOCYAMHHUX
YCKJIaJAHEHb Ta TMOJIHEHpOmaTii; CepelHs CTYMiHb TSHKKOCTI — TPH HAsSBHOCTI
petuHomnarii 1-ro ctyneHto, Hedponarii 1-ro CTyNneHro Ta MoJMiHeHponaTii; BaXKAN
nepedir — mpu HasgBHOCTI peTHHomnarii 2-ro abo 3-ro cTymeHiB, HedponaTii 3-ro
CTEIICHIO Ta 33 HAsABHICTIO MakpoaHrionaTii [39,124].

3’siCyBaHHS POJIi CYJUHHOTO €HAOTEJII0 PO3BUBAIOCS MPOTITOM OCTaHHIX
JBOX JECATWIITh Ta MJIUNUIO JO PO3YMIHHS TOTO, IO BIH € JUHAMIYHOIO
PETYIIOI0U0I0 CUCTEMOIO Ta BIJIITPae KIOYOBY poJib K Y (Pi310JOTIYHUX, TaK 1y
narosioriuaux nporecax [59,192]. EnpoTeniaibHi KIITHHH BUKOHYIOTH Oap’epHY
pOJIb Ta aKTUBHO PETYJIOIOTh TOHYC CYJWH, KPOBOOOIT 1 (DYHKIIIIO TPOMOOIIMTIB
[71,78]. Mpu LJ2T winumii xackaj NATOJOTIYHUX PEaKIid PO3TOPTAETHCS B
CHIOTENI CYIWH, SKI TOTPINAKTh BiJ TIIOKO30TOKCHMYHOCTI, HAaMIpHOI il
CTUMYJIIOIOUMX  TINEPTEeH3MBHMX Ta 3amajbHUX  (akToOpiB, aKTUBATOPIB
TpOMOOYTBOpeHHs, iHTeHcH(ikamii okucHoro crtpecy [53,199]. Io po3BHUTKY
erporemansHoi aucdynkiii (EJJ®) npusBoasats Taki YMHHUKW: 1) MiABHICHHIA
OKHUCITIOBAJIbHUM CTpeC 1 CUCTEMHE 3amalieHHs; 2) naerpajauis 1 mpodideparis
TJIIKOKATIKCY; 3) TOPYIICHHS MDKKIITUHHUX KOHTAKTIB €HJOTETIONUTIB Ta
reMaTo-TKaHUHHOTO Oap'epy; 4) MOCWJICHHS ajre3ii JEHMKOIUTIB 1 eKCTpaBa3allis;
5) inaykiis npokoaryasHTIB 1 aHTiiOpiHomiTiyHuX cucteM [58]. IMomkomkeHuii
eHaoTenii BrIoyaeThesi B matorene3 L[/[2T 1 0oO0ymMoBItOE pO3BUTOK MOJAIBIIAX

nopymieab [192]. OcHoBHumu umHHMKamMu EJI® € TOpMOH eHIoOTENmir0 —
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eaporenin-1 (ET1), oxcun azory (NO), enmoremansaa NO-cunTtaza (eNOS), a
TakoXk ¢aktop Hekpody myxiuH (TNFa) i Mapkep OKICHOTO CTpecy — Mi€HOBI
kon’roratu (JIK), siki HaKOIU4yIOThCS y KpoBi Ta BUKIMKa0Th EJI® [148,194].

OcTaHHIMH TOCTIPKCHHSIMH MMOKa3aHa BXKJIMBA POJIb TEHETUYHUX (PaKTOPIB,
SK1 BIJIITPalOTh POJIb YUHHHUKIB, IO CHPUSIOTh BUHUKHEHHIO 1[JI2T: po3pobieHo
TCHEeTUYHUN aTiiac, KU OyB CKJIaJCHUHN IHIJISAXOM IHTETpaTHBHOro aHaiizy 650
rediB 1 34 wmikpoPHK reniB, moB’s3aHuxX 3 UM 3aXBOPIOBAHHSM Ta MOrO
YCKJIaAHEHHSIMU, 3 BUKopucTaHHAM ©0a3u  Gene Expression Omnibus
(https://www.ncbi.nlm.nih.gov/geo/) [200]. ¥ upomy Iu1aHi NPHBEPHYB YyBary
nosimMopdizm rs1799983 (G894T, GIlu298Asp) rena NOS3, miHopHuit anenp T
SKOTO acolidoBaHuid 13 3HWKEHHAM aktuBHOCTI eNOS [207]. UYwucenbHi
JiTepaTypHl JaHi, a TaKOX aHalll3 BJIACHUX AOCHIKEHb (BICIM JOCIHIKEHb 3
nomimMopdizmom s1799983 rena NOS3 1 votupu Mera-aHamizu; 3araniom 4795
Bunaakie ta 3805 xonTpomiB) mo3soawau O. Tabatabaei-Malazy et al. (2017)
JI0Ka30BO JIOBECTH 3B’5I30K 1bOTO mosiMmopdizmy 3 LIA2T [223].

VY uucenbHux gociimkeHHsx [128,134,178,214] mnoka3aHa HasABHICTh
acomiarii moximopdizmy rs1l800629 rema TNFa 3 po3sutkom I[JI2T Ta iioro
ycknaaHeHHssMu. CucteMuunii orsia myomikariit 3 2000 mo 2016 poku, 3pobrienuit
G.l. Luna et al. (2016) 3BepHYB yBary Ha BIMIHHOCTI Pe3yJIbTaTiB BU3HAYCHHS
BIUIMBY LBOrO0 MNOJIMOP(GI3MY B pI3HUX MOMYJSAMIAX, U0 Ha AYMKY aBTOPIB
MOB’SI3aHE 3 CTHIYHUMH PO3XO/DKEHHSAMHM Ta JUKTY€ HEOOXIAHICTh TaKux
JOCITIIKeHb y KOXHIi mormyisiii okpemo [162]. Pesynbratu mocmimkenns W. Li et
al. (2018) mepexonnmBo mokazanu, mo EJI® ta cuctema ET1 i #ioro pemnenrtopis
Oepe aKTHBHY y4acTh y PO3BUTKY MiIa0CTUYHHUX CYIMHHUX yCKiaaHeHsb [156]. ITpu
LIJI2T BusHaueHa migBuiieHa excnpecis ET1 1 #oro penenropis A tumy (ETa), mo
BigmoBigamo crymeHto Hedpomatii  [249]. [loBemeHa HAsSBHICTH 3B S3KY
nosimopdizmiB rena EDNRB 3 po3sutkom mgiadbetuunol peruHomnarii [64].

Haxanb, koHkpeTHI MexaHi3Mu po3BUTKYy EJI® Ta ii maroreHeTwdHi
YUHHUKH BUCBITIICHI HEJIOCTATHHO, HE SICHO YOMY Y OJHOMY BHUIIAJKy Yy XBOPOTO

Mporpecye peTUHONATIsA, a y APYromMy, B TaKOro X 3a KIIHIKO-Ta0OpaTOpHUMHU
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MOKa3HWKaMH XBOpOTo, porpecye Hedpomaris [40].

TakuMm 4rHOM, AOCTIIKEHHS POJI TEHETUYHOTO MOMIMOP(IZMY y PO3BUTKY
EA® mpu /12T, sike 6 BKIOYAIO KOMIUIEKCHY OINIHKY TSDKKOCTI Ta YCKJIaJHEHb
3aXBOPIOBaHHs, OLIHKY 3HaueHHS 4WHHUKIB EJI® Ta reHetnyHux QaxTopiB €
CBOEYACHUM Ta aKTyaJbHUM HAyKOBUM 3aBIaHHSIM.

3B’9130K po00TH 3 HAYKOBHMHM NPOTrPaMaMu, IIJIAHAMH, TEMAMU

HuceprariitHa po6oTa € GpparMeHTOM HAyKOBO-AOCTIAHOI poboTH Kadempu
natodizionorii HamionansHoro MmeauyHoro yHisepcutety iMeHi O.0O. boroMmosmbiis
«Ponp reHeTHyHUX MOJIMOPQI3MIB y MATOreHE31 METAa0OJIYHUX MOPYIIEHb HpH
IyKpoBoMy niabeti 2 Tumy», Ne mepxkpeectpartii 0115U005799 ta mpuknamgHOi
HayKOBO-ochiaHoi pobotn MO3 Vkpainu «BUBUMTH 3HAYEHHS TEHETUYHHUX
YUHHUKIB ~ Ta  30BHINIHIX BIUIMBIB y  PO3BUTKY 1  IPOTrPECyBaHHI
MIKPOLMPKYJISITOPHUX ~YCKJIQJHEHb TPH I[yKpoBOMYy jiaberi 2 Tumy», No
nepxpeectparii 0118U001214. /lucepTaHT € CIIBBUKOHABIIEM ITUX POOOT.

Mera i 3aBIaHHS AOCJiIKEHHS

Mertoto mociimkeHHs: 0yJi0 BCTAHOBJICHHS POJIl TEHETUYHUX MOIIMOP(]i3MiB
(rs1799983 rena NOS3, rs1800629 rena TNFa, rs6842241 rena EDNRA i rs5351
rena EDNRB) y po3sutky EJI® npu II/I2T.

JInst fOoCSITHEHHST METH HEOOX1THO OYJ10 BUPIIIUTH OKpEeMi 3aBAaHHSI:
1. BuBuutu kmiiHiko-mabopatopHi mokazHuku mnepediry I[J2T y rpymax
XBOPHX, BUIIJICHUX 3T1THO JI0 TSKKOCTI 3aXBOPIOBAHHS.
2. BuBunTH 4YacTOoTy Ta CTyNeHb MAla0ETHMYHUX YCKIAJAHEHb (PEeTHHOMATII
noJiiHeponarii, HedponaTii, MAKpOAHTioNaTisl HUKHIX KIHIIBOK Ta apTepialibHOl
rinepTeHsii) Mo rpynax XBOpuX; po3poOUTH IHTETPAIIBHHUM 1HIEKC OIIHKU TAKKOCTI
nepediry XBopoOu.
3. Busuntu BmicT y kpoBi unnHukiB EJI® (ET1, NO, eNOS, TNFa ta JIK) mo
rpynamMm XBOPHX; MPOAHANI3yBaTH iX BIUIMB Ha KIIIHIKO-JIA0OPATOPHI MOKa3HUKU
nepebiry 3aXBOPIOBaHHS Ta BIUIMB Ha PO3BUTOK J1a0E€TUYHUX YCKJIQJIHEHB;
nusixoM  6aratoakTopHOi  JIOTICTUYHOI — perpecii  moOyayBaTH — MOJEl

IMPOTHO3YBAaHHA PO3BHUTKY YCKIIAAHCHD.
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4.  BuszHauuTu po3moail yacToT anenei 1 reHotuniB rs1799983 rena NOS3 1
CTYIIHB iX 3B’A3Ky 3 PO3BUTKOM 3aXBOPIOBaHHS, MOKa3HUKaMU HOTO Tepediry ta
PO3BUTKOM J11a0€TUYHUX YCKIATHEHb.

S. Busnauutu posnonin yactot aneneil i reHotuniB rsl800629 rena TNFa 1
CTYIIHb iX 3B’43KY 3 PO3BUTKOM 3aXBOPIOBAHHS, MOKa3HUKAMHU HOTO mepediry Ta
PO3BUTKOM J11a0€TUYHUX YCKIATHEHb.

6. BusHauuTy po3mojin 4acToT ajened 1 TeHOTHINB TEeHIB EHIOTEIIHOBUX
penenTopis (rs6842241 rena EDNRA ta rs5351 rena EDNRB) i cTymiHb X 3B SI3Ky
3 PO3BUTKOM 3aXBOPIOBaHHS, ITOKAa3HMKaMH HOro mepebiry Ta pO3BUTKOM
N1a0E€TUYHUX YCKIIAHEHbD.

7. Po3paxoByBaTu HMOBIPHOCTI PO3BUTKY Ta MEKOBI 3HAUYEHHS IMO3UTHBHOTO
MPOTHO3Y JJIsl J1a0€TUYHUX YCKJIAIHEHb B 3QJICKHOCTI BiJ TEHOTHUIIIB BUBUCHUX
noiMop(i3MiB; po3poOUTH MATEMATUUYHY MOJIEIb MPOTHO3Y TSAKKOCTI IMepeodiry
[II2T 3a iHAeKCOM TSAKKOCTI XBOPOOH 3 ypaxyBaHHSM MOJTIMOP(HUX FEHOTHITIB Ta
yuHHUKIB EJ[D.

06'exm Oocnioxcenns — enotemanbaa quchynkiis npu J2T.

Ilpeomem Oocniosxcenns — noaiMopdi3M TE€HIB, 10 PETYIIOIOTh (YHKIIIIO
ennporemito (rsl799983 rema NOS3, rs1l800629 rena 7TNFo, rs6842241 rena
EDNRA i rs5351 rena EDNRB); Bmict y kpoBi unaHMKIB EJJ® (ET1, NO, eNOS,
TNFa Tta JIK); ximiniko-naboparopHi mnokaszHuku mnepebdiry I[[JI2T Ta ioro
YCKJIQHEHB.

MeTtoau a0CaiaKeHHs

Kuniniyni (3arajibHe KIIIHIYHE OOCTEXKEHHS XBOpPHX), O10XIMIUHI (BMICT Y
kpoBi ctabimpHMx MertabomitiB NO (NOx), JIK, ra10K03u, TJIIKOBaHOTO
remorno0iny (HDALC), ceyoBuHUM, KpeaTuHiHY, XOJIECTEPHHY, JIIONPOTCiHIB
HU3BKOT MIMJIBHOCTI, TPUTIIIEpHUIiB), imyHO(hepMmenTHi (BMicT y kpoBi ET1, eNOS,
TNFo, iHCynmiHy 1 jJentuHy Ta anbOyMiHy B ce€d4l), MOJIEKYJISIPHO-T€HETHYHI
(BuzHaueHHa mnoaiMopdizmiB s1799983 rena NOS3, rs1800629 renma TNFa,
rs6842241 rena EDNRA i rs5351 rena EDNRB); marematnuHi (BapialiiiHui,

HelmapaMeTpUyYHUM, OJTHO- 1 6araTopakTOpHUN pEerpeciiHui aHami3H).
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HaykoBa HOBH3HA O/1ep:KaHUX Pe3yJIbTATIB

JIOTIOBHEHO Ta YTOYHEHO JaHi 1I0JI0 Mepediry 3aXBOPIOBAHHS Ta HASBHOCTI
yckinaaHeHb y xBopux Ha LJI2T pizuux crymneniB TsokkocTi. [lokaszaHo, 1o npu
CepeHbOMY CTYMEHI TSXKKOCTI 3aXBOPIOBAHHS Yy XBOPHX CIOCTEpiraiach
rinepiHcyiniHeMis Ta 1HCYJIHOPE3UCTEHTHICTh, TOMA1 SK IMPHU BaXKKOMY CTYIICHI —
TINOIHCYJIIHEMIS Ta 3HWKEHHS (PYHKIIT OeTa-KIITHH MiANUTYHKOBOI 3a51034. 3aiiBa
mMaca Tuta abo  OXupiHHA Oynu  TOB’sA3aHI 3 TPUITILEPUIEMIEIO,
JIENTUHOPE3UCTEHTHICTIO 1  TilepiienTuHeMielo. Bmepie — 3amponoHoBaHO
OpUTIHAJIBHUM 1HAEKC TKKOCTI XxBopobu (ITX), BennumHa sikoro BigoOpakasna
TSDKKICTh MEpeOiry 3aXBOPIOBaHHS — MPSMO 3ajieXkana BiJ KUIBKOCTI Ta TSKKOCTI
YCKJIQAHEHB 1 3BOPOTHO — BiJ BIKY MAII€HTA.

Brnepine noka3zaHo B3a€MOIIOB’s13aH1 3MIHU BMICTY B KpoBi YMHHHUKIB EJID
(6araTopazosuii npupict ET1, NOx, TNFa, JIK npu 3uuxenni smicty eNOS) Ta
MaTEeMaTHUYHO JOBEAEHO poJib okpeMux ynHHUKIB EJI® y hopmyBaHHI KIIOYOBHUX
NOpPYLIEHb KIiHIKO-IabopatopHux noka3HukiB I[JI2T. YtouHeHo pnaHi, 1010
BBy 4uHHHUKIB EJI® Ha pO3BUTOK OKpeMHX A1a0CTUYHHX YCKJIAJHEHb, Ta
pPO3paxoBaHO iX KPUTHUYHI (CUTHAJIbHI) PIBHI Y KPOBI, ACOLIMOBAaHI 3 iX HASIBHICTIO.

Bnepmie nmoBemeHo, 1o B KOTOpTI  YKPAiHCBKUX XBOPUX  PO3IMOALI
noyiMophHUX alnesieil BUBYEHUX TeHiB BIuMBaB Ha HasBHICTH LIJI2T. TlokazaHo,
10 HASsIBHICTH y MalieHTiB MiHOpHOTO anens 1 rs1799983 rena NOS3; miHOpHOTO
anenst A rs1800629 rena TNFa; minopHoro anens A rs6842241 rena EDNRA 1
npenkoBoro aneins C rs5351 rena EDNRB 3011b11yBaJIo IIAHCH PO3BUTKY Ala0eTy,
COpHSUIO HOTOo JEKOMIIEHcalli Ta MporpecyBaHHIO. BcTaHOBIEHO, IO MEBHI
MOETHAHHS PU3UKOBUX ayiefiell y TeHOTHI TAIll€HTIB BIUIMBAIM HA BMICT y KPOBI
yuHHUKIB EJI® Ta BU3HAYamu XapakTep 1 TSKKICTh N1a0ETUYHUX YCKIIQTHEHb.
Po3paxoBaHo IMOBIPHOCTI PO3BUTKY Ta MEXOBI 3HAUCHHS MMO3UTHBHOTO MPOTHO3Y
JUTST 11a0eTUYHUX YCKIIQHEHb 32 HasABHICTIO TOTO YH 1HIIIOTO T€HOTHIL.

IIpakTuyHe 3HAYEHHS OJIEP:KAHUX Pe3yJIbTATIB

[TobynmoBano  OaratoakTopHi  perpeciiiHi  MOJeNl  MPOTHO3YBaHHS

WMOBIPHOCTI PO3BUTKY [1a0€TUYHUX YCKJIAQJHEHb 3a TE€HOTHIIOM: PETHHOMATISA
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Bu3Havyanack reHotunom Is1800629 i rs5351, momimeiipomaris — rs1799983 i1
rs5351, niaGetnuHa HedpomaTisi 3a IMBUAKICTIO KIyOOYKOBOi (impTpamii —
rs1799983, rs1800629 i1 rs5351, niabetnuna HedponaTis 3a piIBHEM aIbOYMIHYPI 1
aprepianpHa Tinmeprensis — rs1799983, rs6842241 i rs5351, makpoanriomaTis
HIDKHIX KIHIIBOK — '$1799983 1 rs1800629.

Po3pobieno MatemaTHyHy MOJIeNb MPOTHO3Y TshkkocTi mepediry LIJI2T 3a
ITX, sxa BrIO4ana 3HaA4yII KomOiHarii reHotumiB Ta Mapkepu EJID. 3a
MUTOMUM BHECKOM IIi akTopu po3noauiuck Takum ynHoMm: ET1 > NOx > rs5351
> 16842241 > rs1799983 > TNFa. IlporpecyBanus miabery, po3paxoBaHe 3a
IIPOTHO30M, PO3LIHIOBATIOCH AK MoBUIbHE Npu [TX MeHme 3a 2,7 ym.oa., HoMipHe
—2,7-7,0 ym.ox. i mBuake — 7,1-11,3 ym.on.

[ToOynoBaHO MOJIENl MPOTHO3YBAaHHSA PO3BHUTKY YCKIIAJIHEHb B 3aJI€KHOCTI
BiJl BMicTy MapkepiB EJI®: nns perunonarii manu 3nadeHHs piBHi ET1 1 TNFo;
JUIs Makpoanrionarii HrkHIX KiHIiBoK — NOX 1 TNFa; ais nomineipomnarii — ET1;
st HedponaTii 3a MBUAKICTIO KiyooukoBoi (uibTpauii — ET1 1 TNFa; ans
Hedpomnarii 3a anpOyminypiero — ET1 1 eNOS; mis aprepianbHOi TinepTeHsii —
ET1, NOx i TNFa).

PospaxoBano kputuyHi piBHi y kpoBi MapkepiB EJI®: Bmict ET1 Bummii 3a
1,990 ¢monb/mi miaATBEPAXKYBAaB PO3BUTOK HepomaTii 3a piBHEM anbOyMIHYpii, a
Buiie 3a 2,309 ¢Moab/MIT — IHIIUX YCKIIaHEHb. 301IblIeHHs BMICTY Y KpoBi TNFa
Buie 3a 102,0 nr/mi 1 105,1 nr/mMn xapakTepusyBajio PO3BUTOK pPETHHOMATIT Ta
He(dpomnartii, BiANoBiAHO. PO3BUTOK Hedpomartii 3a piBHEM anbOyminypii, kpim ET1,
NIATBEPAKYBaJIO 3MEHIIEHHS BMICTY Y KpoBl eNOS Huxkue 3a 250,4 nr/ma ta JIK
Hrx4e 3a 5,368 Oxn./mi.

Pe3ynbraTi poOOTH BNPOBAKEHO B HaykoBUM mpouec [Hctutyty (iziosorii
imeHi  O.0. boromonbiit HAH  Vkpainu; yuboBuit mpomec Ha Kadempax
natodizionorii B HartioranmsHOoMy MennuHoMy yHiBepcuteTi iMeHi O.0. boromosnblis
MO3 Vkpaiau, OpnecbkoMy HalllOHaJIbHOMY MeAuyHOMy YyHiBepcuteri MO3
VYxpainu, B/IH3Y «Ykpainceka MmeauuHa cromarosioridyda akaaemisn»y MO3 Ykpainuy,

JIBH3  «TepHoninbCchbkuid  JepiKaBHUM ~ MEOUYHUN  YHIBEPCUTET  IMEHI
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I. TopbaueBcbkoro» MO3  Vkpainu, 3amopi3bkoMy JIep>KaBHOMY MEIUYHOMY
yHiBepcuteri MO3  Vkpainu, XapkiBCbKOMY HAI[lOHATBHOMY  MEAUYHOMY
yniBepcuteri MO3  Vikpainu, Meauunomy iHCTUTYTI CyMCBKOTO JIep>KaBHOTO
yHiBepcutery MOH VYkpainu, [Bano-®OpaHKIBCbKOMY HAIlOHATBHOMY MEAUYHOMY
yniBepcuteti MO3 Ykpainu Ta Ha kadepi MaToaoriyHoi Ta TornorpadiyHoi anaToMmii
HarionaneHiit akagemii micisauruioMHoi ocBity imeHi [1J1. [llymuka MO3 Ykpainu.

Oco0ucruii BHeCOK 3100yBaya

BusHnauenHss MeTu 1 3aBlIaHb JIOCHIIKEHHS, Y3arajbHEHHS OTPUMaHUX
pe3yNbTaTiB 1 BUCHOBKIB 3IHCHEHO aBTOPOM poOOOTH pPa3oM 13 HAYKOBUM
KEpIBHUKOM. YuacTh 3/100yBaya B OTpPUMaHHI pe3yJbTaTiB JOCHIKEHHS €
OCHOBHOIO 1 TIOJiAra€ B pPO3poO0Ill HAYKOBOi KOHIEMIi JgucepTarlii, aHami3i
JITepaTypHUX JKEpeN 3a TeMOIo, peai3allii maTeHTHOro Momryky. CaMOCTIHHO
MIPOBEICHO OOCTEKEHHS XBOPHUX Ta JabopaTopHy 4dacTuHy poOoTu Ha 6a31 HJII
eKCIIEPUMEHTaIbHOI Ta KIIHIYHOI MenuuuHu HarioHaabHOro  MeIUYHOIO
yHiBepcuteTy iMeHi O.0. boromonbiist MO3 Ykpainu (1upekTop — 1.MeJI.H., Tpod.
JL.B. Hatpyc). ABTOp caMOCTIHHO TpPOBIB MaTeMaTUYHUN aHa3 OTPUMaHHUX
nu(ppoBUX pe3yabTaTIiB JociikeHHsA. Jluceprantom He Oyl0 BHKOPUCTAHO
pe3yNbTaTH Ta 1J1ei CIIBaBTOPIB IMyOTIKaIllN, 1[0 HE BXOASTH 10 CHUILHUX POOIT.

Amnpo0auis pe3yJbTaTIiB AUCePTAILil

Huceprauiiiny poOoTy ampoOoBaHO Ha anpoOaliiiHoOMy ceMiHapl 3
teopernunux auctuiuiic HMY imeni O. O. boromoneiigs MO3 Ykpainu (15 kBiTHS
2019 p.). OcHOBHI MOJIOKEHHS AUCEPTALIHOT pOOOTH ONPHIIIOAHEHI 1 00TOBOpEHi
Ha: VII HamioHanmeHOMY KOHrpeci mnaTtoi3ionoriB YKpaiHU 3 MIKHAPOJHOIO
yuactio «Ilatodizionoris 1 ¢apmaris: nuisixu iHTerparii» (5-7 >xotas 2016 p.,
M. XapkiB); BceykpaiHChKiil HayKOBO-MPAKTHUYHIN KOH(pEpEeHIIi 3 MIXKHAPOIHOIO
yugactio  «®Diziosioriss 1 TATOJIOTIS  HEHPOIMYHOCHIOKPUHHOI — PETYIISI,
npucBsiueHid 105-#1 piunui Big aHs HapopkeHHs npodecopa S.J[. KupmienOmara
(5-6 xoBtHa 2017 p., ™. Yepnusmi); XVI Ta XVII uuranHsIXx iMeHi
B.B. IlixBuconpkoro (2017, 2018 pp., m. Onmeca); VII Ilnenymi YkpaiHChKOTO

HAayKOBOT'O TOBapHcTBa Mato(i3ioioriB «IHTErpaTuBHI MEXaHI3MH MaTOJOTTYHUX
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npoueciBy (10-12 xostas, 2018 p., M. [lontaBa); XX 3’i3a1 YkpaiHcbkoro
¢izionoriunoro toBapuctBa iMm. [L.I'. KocTioka 3 MDKHapoAHOIO  y4acTio,
MPUCBSYEHOTO 95-piudro Bij AHs HapopkeHHS akaaemika I1.I. Kocrtroka (2019 p.,
M. KuiB).

Iyo6aikamii

3a temoro aucepraili omy6nikoBaHo 19 HaykoBuX mpaib, cepen sSkux 12
poOiT y xypHanax, pekomeHaoBaanx MOH VYkpainu, 7 — B MaTepiaiax HAQyKOBUX
dbopymiB.

O0cHr i cTpykTypa auceprauii

Jlucepraiiito BUKJIaJ€HO YKPaiHChbKOK MOBOIO Ha 214 CTOpIHKAX TEKCTY, 11O
BKJIIOYa€ B cebOe BCTym, 7 po3nuniB (y TOMY YHCII OIS JITEpaTypH, OIUC
MartepiaiaiB 1 METOAIB, 4 pO3IUIIB ONHUCY pEe3yJbTaTiB BIACHUX JOCIIIXKEHb,
y3araJibHEHHSI ¥ aHaji3 OTPUMAHUX pPE3yNlbTaTiB), BHUCHOBKH, MPAKTHYHI
pEKOMEeH/Iallli, CHUCOK BUKOPUCTAHUX JDKEpEN JITEpaTypu, L0 MICTUTh 254
HaiimenyBaHHs (50 xupunuuero 1 204 natunuunero). PoGoTy 11r0cTpoBaHO

67 Tabnuusmu Ta 36 pUCyHKaAMU.
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PO3JLI 1
MATOTEHE3 EHJOTEJIAJBLHOI JMC®YHKIII ITPU IYKPOBOMY
JIABETI 2-ro TUITY. POJIb TEHETUYHUX ®AKTOPIB

(oryisip JitepaTypmn)

1.1. Cy4yacHmuii cTaH npod/jeMu HyKpPOBOro Aiadery 2-ro THILY

HykpoBuit  miader (IIJI) — OaratodakTopHe 3aXBOPIOBAHHS, SIKE
XapaKTEPHU3y€e€ThbCsl  TINMEPIIIKEMIEID, TMOPYLIIEHHAM  BHPOOJEHHA  1HCYIIIHY,
PO3BUTKOM YCKJIQJHEHb Ta TaKOX MAa€ BHUPAKECHUU eMiJIEMIYHUIA XapakTep
nomupenas [83,190]. 3rimno mocmimkeHHsM International Diabetes Federation
(IDF) y 2017 p. B cBiTi Oyno 3apeectpoBaHo ToHan 425 muH xBopux Ha LI
[Iporno3yerbcst 3poctanHs iX KiibkocTi kK 2045 p. Ha 48 % TO0OTO 10 629 MIIH.
xBopux [124,126]. TlpoOmema IIJI moB's3aHa HE TIIBKA 3 I[IHPOKHM
PO3MOBCIOJKEHHSIM 3aXBOPIOBAHHS, ajie 1 3 BUCOKOIO cMmepTHicTio. Y 2017 romy
OnM3pbk0 y 4 MJIH. TMOMEpAMX B CBITI NPUYUHU CMepTi Oynu TOB'A3aH1
oesnocepenubo 3 1IJI. TIpobmemy IIJI poOuTh 1mie OLIBII AKTyaIbHOK BHUCOKHI
BIJICOTOK HelarHOCTOBaHHOTO niabery, skuii ctaHoBUTH Bix 30 % mo 80 % Bin
nificHo xBopux [99].

Y €spomni B 2017 p. Oyno 3apeectpoBaHo 58 MIIH. marmieHTiB, XBopux Ha L1JI,
BKJIIOYAIOYM HeAlarHocToBaHl Bumaaku (22 wmiH.). Ilomepno Bixg miabetry B
€BponeiickkoMy perioHi nonan 477 tuc. xBopux. K 2045 p. mporHosyerbcs
3pOCTaHHsS 3arajbHOi KiTbKOCTI XBopux Ha 16 % - mo 67 mun. [124]. Cxoxa
TEHJICHIIIs criocTepiraeTbes 1 B Ykpaini. B 2017 p. 3apeectpoBano 2 mitH. 836 Tuc.
XBOpHUX. 3 HemiarHoctoBaHuM JiaderoM — 1 mutH. 153 THC. KinbKicTh BUITANIKiB
cMmepTi Big aiabdety — 41,5 Tuc.

Hait6inpm yacto 3yctpivaerbes LA2T, mommupenicts sikoro csarae 90 % Bin
3arajJibHOr0 YWclia XBOpuX Ha miaber [67,95,116]. Hdus /12T, xpim mopyiieHb

MOB'SI3aHUX 3 CEKPEIIIEI0 1HCYITIHY, XapaKTEPHUM € dhenomeH
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1HCYJIIHOPE3UCTEHTHOCTI Ta MPUXOBAaHUH MEepedir 3 TPUBAIUM MEPIOJOM YSIBHOTO
OJyaromnoJryJdsi, KoJid 3aXBOPIOBaHHS OyBae HeaiarHocToBaHuM [51].

B Vkpaini nommpenicte IIJI2T cranoButs monanm 85 % Big 3arajbHOL
kimpkocTi xBopux Ha IIJ[. Ilpm upomy ioro ¢QaxkTuuHa MOMIKUPEHICTh MOXKE
IICPEBUIIYBaTH CTATUCTUYHY OLIbII HIX B 2 pas3u [32,49,48,124].

KiiniuH1 mposiBU yCKIIaIHEHb, K1 3MYIIYyIOTh XBopux Ha L/I2T 3BepHyTHCs
B JIIKyBaJlbHI YCTAHOBH, fK TMpaBWIO, TMOB'A3aHI 31 CTIHKOIO XPOHIYHOI
rinepriiKkeMiero 1 HOCATh BaKKi MeIMuHI Ta couiaiabHi Hacmiaku [150,164,243]. Ha
MOMEHT JIarHOCTHKHU CIPAaBKHS TPHUBAIICTh 3aXBOPIOBAHHS MOXKE CTAaHOBHUTHU 7-
12 pokiB. VY neii yac MaHipecTyIOTh KIiHIYHI POSIBU MOB'SA3aH1 3 MIKPOCYAMHHUMHU
[57,172] i makpocymunaumMu [56,70,77,185] yckiagHeHHIMHU.

MiKpOoCyIMHHI YCKJIAJHEHHS BKJIIOYAIOTh: PETUHOINATIIO, KA CYMPOBOIKYE
nepedir 3axBoproBaHHs y 26-35% xBopux [125,247]; nedponatiro — y 20-40 %
xBopux [43,75,82,96,172]; nonineiiponatito — y 16-66 % xBopux [2,31,62,63,250].
MaxkpocyanHHI YCKJIaJHEHHS TOB'SI3aHI 3 aTEPOCKICPOTHYHUM TOLIKOKEHHSIM
KOPOHAPHUX, MO3KOBUX 1 mepudepuyHux CyauH 1 3ycTpidaroThes y 12-32 %
xBopux [94,188]. 3aBmsiku TpuUBaATIOMY CTaXy HEKOHTPOJIOBAHOI TiMmepriikemii
yeknaaHeHHs: [JI2T xapakTepusyroThCsi BaXKKUM TEepeOiroM, BUCOKUM PU3ZUKOM
IHBaJIIHOCTI Ta mepeayacHoro cMmepTHicTio [1,39,124].

Po3BUTOK yCKIIaJHEHb TICHO MOB'sI3aHUN 3 OCHOBHMMH (aktopamu LIJI2T,
TaKUMHU SIK TITIEPTIIIKEeMisl, IHCYJIIHOPE3UCTEHTHICTh Ta OKCUJIATUBHUM cTpec. Y Tou
K€ Yac TMpOBIIHY pOJIb B TATOrNE€HE3l CYAMHHUX YCKJIAJHEHb BIAITParOTh

nopymeHHs GyHKIIT €HI0TeNi0 — eHaoTemanbHa quchyHkiis [29,44,54,85,112].

1.2. YUHHUKH, [0 BU3HAYAKOTH €HI0TeTIaIbHY JUCPYHKILiI0

Enporeniit — 610J10T1YHO aKTUBHUN MOHOIUTAPHUH IIap HA KOPIOHI KPOBI 1
CYJIMHHOI CTiHKU [221], sikuil BUKOHYe Oe3miu (yHKIIM, BKIIOYAIOYM PEryIsIio
TOHYCY CYIMHHOI CTIHKH, ii TPOHMKHOCTi, PEOJIOTIYHMX BIACTUBOCTEH KpPOBI 1

reMoctasy, KIITHHHOI ajaresii, mnpoiidepamii KIITHH CYIWH, aKTHBAIll
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TpoMOoIHTIB, (hiOpUHOIMI3Y 1 3ananpHUX peakmiid [61,97,98,174]. CBoto ¢yHKIIiO
CHAOTEIH BUKOHYE 3aBISKH MPOAYKIT HU3KH peryasiTopHux mexaiatopi: NO,
ET1, mnpocraHoimiB - (NpOCTalMKIiHY 1 TpOMOOKCaHy, aHrioTeH3uHy I,
TKAaHWHHOMY aKTUBaTopy Iuta3miHoreHy (t-PA), 1iuriGitopy aktuBatopa
miazmidoreny (PAI-1), daktopy von Willebrand (VWF), Monekynam aaresii
(ICAM-1, VCAM-1, E-cenektuH, P-cenekTuH Ta iH.), HUTOKIHaM (1HTEpJICKIHH
(IL) 1, 6, 4, 10, TNFa Ta iH.), aktuBEEM (hopmam kucHIO (ROS) Ta azory (RNS),
Kl MaloTh OJHOHAIpsAMIIEHI abo pizHocmpsiMoBaHi edextu [8,33,97,133,
151,198,212,213,222].

OCHOBHI M€XaH13MH PETYJIALIl CYTUHHOTO TOHYCY B (P1310JIOTTYHHUX YMOBAX 1

npu EJI® 300paxeni Ha puc. 1.1 (3a ocHOBY Bukopucrtani mamonku [146,186] 3

2

JIOTTOBHEHHSIMU).
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Puc. 1.1. Perynsuis CyAMHHOTO TOHYCY CHUCTEMaMM OKCHUIy a30Ty (A) i
engoreniny-1 (B).

brakuTHUM KOJIBLOPOM 300pa’k€HI OCHOBHI MEIIaTOpU EHJOTEeNialbHOI
GbyHKLI{, O BIIICPAIOTh MNPOBIIHY pPOJIb y PEryjsalli CyIMHHOTO TOHYCY B

¢bi3io0TIYHUX yMOBax, yepBoHuM — ipu EJI® B ymoBax martosorii.

OyHKIIS eHA0TeNI0 Yy (Pi310JI0TTYHOMY CTaHI MOB'sI3aHa 3 MPOJYKYBAHHSIM
NO 1 mpocTauKIiHy 1 CIPsIMOBaHA Ha 3HWKEHHS CyIMHHOTO TOHYCY, OOMEXEHHS

3aMajbHUX PEAKIIM 3a pPaXyHOK 3HWKEHHS aJre3ii JICMKOIUTIB, 30€peKeHHs



25

a/IeKBaTHOI MPOHMKHOCTI CYAMH IS MAaKPOMOJIEKYJ 1 KJIITUH KpOBI, 1Hr1OyBaHHS
aaresii 1 arperarii TpOMOOITMTIB, a TaKOX — HAa OOMEKCHHS aKTHUBAIIl
KOAryJsIiiHMX MEXaHI3MIB B KacKajax B3aemMojiil TpomOomomyiin/mpotein C,
renapuH/aHTUTPOMOIH 1 TJIA3MIHOTEH/TIIA3MIH Ta perysiito (iOpuHOmZy 3a
paxyHok cuHTe3y t-PA i PAI-1 [45,129,137,143].

EnporenianbHa KiIiTHHA KOHCTUTYTHMBHO mpoaykye NO 3 L-aprininy 3a
paxyHok ¢epmenty eNOS, sika jokaimizoBaHa Ha KIITHHHIA MEMOpaHi 1 3aJICKHUTh
B1JI KaJbIlII0 1 KAJIBMOAYJIIHY B NMPUCYTHOCTI KHUCHIO, KO(AKTOPIB: HIKOTHHAMIJI-
aneHiH-ginykineorua-pochary (NADPH); 5,6,7,8-terparinpobiontepuny (BH4);
(1aBIHMOHOHYKJICOTH Y/ hITaBiHAICHIHAUHYKIeoTH Ty 1 riayraTiony [120,183].
Perynsuist aktuBHOCTI eNOS 3ailiCHIOETBCS 3a pPAaXyHOK HANpyTd 3CYBY
€HJ0TENI0, TEHEPOBAHOTO KPOBOTOKOM 1 [Ii HA €HJOTENIalbHI PELENTOPH TaKUX
JITaH/IB, K alleTUIIXOJIIH, OpaguKiHIH, CEpOTOHIH, peuyOBHHA P, afeHO3UH TOIIO
[50,118,230,237].

NO, gxuil yTBOPIOETHCS TAKUM YHHOM B IMIKOMOJISIPHUX KOHIICHTpAIlsX, €
TnopiILHOI MOJIEKYJIO 1 JIeTKO JudyHAye dYepe3 KIITUHHI MEMOpaHu Y
MIOLUUTH, [JI€ 3B'I3Y€ThCA T'YaHUIATUMKIA3010 3 YTBOPEHHSM LMKJIIYHOIO
ryanosianMoHopochary (cGMP), sikuit ormocepekoBye CBiii MeCEHXEpHHH e(eKT
3a JIOMOMOIor0 crhenu@iyHol NPOTEiHKIHA3M, BHUKJIMKAIOUM 3HIKCHHS PIBHS
BimpHOTO Ca’* y MIOIMTAaxX, 110 IHII[I0€ CyAMHHY awiaraiiio. He3p’si3anHuit 3
ryaHuIaTiukIa3010 Haummok NO micna audysili y KpPOBOTIK 1HAKTUBYETHCS
reMorJio0iHOM Ta/abo BeTymae y peakiito 3 cynepokcumanionoMm (Oz°). OcranHi
peakilii y ¢1310J0T1YHUX YMOBaX MPOTIKAIOTh 3 MaJOK IHTEHCUBHICTIO 1 HE 3/1aTHI
BUKIUKaTh uToTokcuuamii epekr RNS [35,36].

[Tarorenernuni ¢axtopu LIJI2T npurniuytots aktuBHICTE eNOS. V ToOl ke
yac, Takl arcHTH, SIK MEJIIaTOpH 3allajieHHs, €HJIOTOKCHHH, IIUTOKIHU, TIMOKCIs,
rinepriikeMis Ta 1HIII EKCHPECYIOTh TPAHCKPUIIIIID I1HAYIHUOETHHOI CHHTa3u
okcuay azory (INOS), sika JoKaii30BaHa y €HA0TENI 1 € He3aJIeKHOK Bl KaJIbIIIO

PO3UMHHOIO 130OpMOI0  (pepMeHTy. i aKTHBHICTh B HOPMANBHHX YMOBAaX

npakTHUHO He Bu3HauaeThes [101,102,106,135,158,224].



26

Kinekicte NO, mio yrBoproerscsi mif BmumBoM 1INOS, MoXe gocsratu
HAaHOMOJISIpHUX 3HaYeHb. BeranoBneHo, mo s ¢pakiis NO Bijirpae BUpilIaIbHY
poib B yrBopeHHI RNS - IHTOTOKCMYHOTO MEPOKCIHITPUTY, BCTYIAIOUH B PEAKIIIIO
3 Oy". JIxepenom migBuineHoi koHueHtpamii O, € wmitoxonapii. Ilaronoriuni
yMOBHU (YacTilie 3a BCe — TINMOKCIS) BUKIMKAIOTH MOPYIICHHS (YyHKIIIOHYBAaHHS
(GhepMEHTIB IMXaJIbHOTO JIAHIIOTa MITOXOHAPIM 1 32 y4acTH0 KCAHTMHOKCHIa3u a0o
NADP-okcua3u CTBOPIOIOTH YMOBU JUIS YTBOPEHHS KOMIIOHEHTIB ROS
[66,76,91,123]. HamumikoBi kinbkocTi O, 34aTHI BCTymnaT B peakiiro 3 NO, 1o
NepenKkoKae Horo nudysii B KIITHHU TIAJACHBKUX M'A31B CYJIUH 1 TUM CaMUM
oOMexye Horo (izionoriuanii egexr. BraxkaroTs, mo BTpaTta OiogoctynHocTi NO
Ha T migBuieHoi mpoxaykmii RNS Ta 3HmkeHHS OlocHMHTE3y €HJIO0TelialbHOI
dpakiii ra3y, € KIIo4oBUMH Jlankamu natoreHesy EJID [114].

[Ile onuiero BaxumBow saHko EJI® € HagBHICT, aucOanaHcy Mix
PEryJIsSTOPHUMH CHCTEMaMU €HIO0TEeNi0. Y MaToJOTIYHUX YMOBax IepeBa)karoTh
BAa30KOHCTPUKTOPHI YMHHMKM, Takl sk ET1, anriorensux I, i TpomOokcaH, 1o
MPU3BOJANTL JO PO3BUTKY CYJAMHHOTO CITa3My, aKTHBAIlli TPOMOOLMTIB, ajaresii
JEUKOUUTIB, MOPYLIEHb KOAryJdllii, aKTUBALil 3aMajlbHUX peaKuld CyAUHHOI
CTiHKH, IPUCKOPEHHIO aTePOCKICPOTUYHHX MPOLIECIB Ta TPOMOOYTBOpeHHS [232].

HariBaxxymmmBimmii 3 uux — ETI1, € momimentuaoM 3 21 aMiHOKHCIJIOTHOTO
3aIMUIKy, MoJieKyJsipHOi Macoto 2492 J[. ET1 yrBoproerbes 3 Benukoro ET1 (39
aAMIHOKHCIIOTHHUX 3QJIUIIKIB) TOOJIM3Y MEMOpPAaH €HIOTEMAIbHUX KJIITHH 32 Y4acTIO
enaoreniH-koHBepTytouoro (epmenty (ECE). Bemukuit ET1 BupoOnserscs
CHIOTEIEM 3 TIOMEpPeAHUKA — NPENPOCHAOTENIHAa MUIIXOM BIAIICTUICHHS
onironentuaHux (¢parmeHTiB. Jlo QaxTopiB, SKi €KCHPECYIOTh KAaCKaj pPEeaKIlii
yrBopeHHst ET1 BimHOCATHCA rinokcis, imeMis, crpec [211,241]. Taki meniaropu,
SK aJpeHalliH, Ba3ompecuH, aHrioreH3uH I, TpomOiH, mutokinm, ROS, a Takox
CWJIa HANPYTH 3CYyBY €HOTENI0, TaKOX CTHUMYIO0Th cuaTe3 ET1. Iaribitopamu
yrBopenHss ET1 € NO, npocranukiiH, HaTpilypeTHYHUN NENnTUA Ta IH.
[80,140,241].

ET1 peanizye cBoi epekTu yepe3 Ba TUIM PELENTOPIB: PELENTOPH TUILY A
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(ETa) i Tummy B (ETb). O6uaBa penentopu okaiizoBaHi Ha MeMOpaHax TIaIKUX
M'si31B  cyauH, moB's3aHi 3 (GQ-IpOTETHOM, SAKHM i€ 4Yepe3 aKTUBAIilo
docdominazu C. Ocranna rigponizye gocaruamninosuton (PIP2) 3 yrBopennsm
BTOPUHHHUX MeceHKepiB iHo3uTontpudocdary (IP3) i mianmnrminepona (DAG).
[{i MeaiaTopu MOIYJIIOIOTh KaJIBIIEBI KaHAIM €HIOTUIA3MATHYHOTO PETUKYIYyMY 1
nporein C i perymoroTs BuBinsHeHHs Ca?’ B HUTOIIIA3My KIITUH, IO OPU3BOAUTH
JI0 CKOpOYEHHS M'S30BUX BOJIOKOH. BctanoBneno, mo ETb kpim wmiouuTiB
CYJIMHHOI CTIHKH TaKO €KCIPECYEThCS Ha MeMOpaHaxX €HJOTeNIaJbHUX KIIITHH.
Moro ¢yHKIsA oHOcepenKoByeThcs depe3 axTtuizamito NOS3 i 36inbmreHHs
eHA0TeTanbHOL POIYKII NO, 10 BUKJINKAE Ba30/IUJIATAII O
[86,103,127,170,184,219].

Bigminnocti B jokamizamii - peuenrtopiB ET1 00YMOBIIIOIOTh
nudepeHIiioBaly BIIMOBIIbL, sKa 3aiekuTh Bia konmeHtpaiii ET1. HeBucoka
KOHIIEHTpALlsl pealli3ye peiaKcalliio Cy/IuH NapaKpUHHUM LUIIXOM Yepe3 BIUIUB Ha
ETb. Bucoka xkonmnenrtparis aktuBye penentopu ETa i ETb Ha kimiTuHax
IJIaJICHbKUX M'sI31B, 1, IK PE3YJIbTAT, MPU3BOIUTH 10 CyAuHHOTO criazmy [202]. Sk
paBUJIO NATOJIOTIYHI CTaHU CYIPOBOKYIOThCS akTuBaliero cuHTtesy ETI1 3
MepeBaXaHHSIM PEaKIii Ba30KOHCTPUKII, MOPYIICHHIM MIKPOUUPKYIAIIT 1
aKTuBi3ali€ Bcix (a3 TpomOoyTBOpeHHs [226]. BaxnuBoro BiactuBicTio ET1 €
CTUMYJIALIIS NpO3anaibHUX €(EeKTIB y CyAuHaX IUITXOM €KCIpecii MOJIEKyY aare3ii
cynuaanx kmitdH (VCAMI1) 1 wmikkmituaaoi aaresii (ICAM1), a Ttakox
IUKJI00KcireHasu-2 [179].

AKTHBaLllg Tpo3anaJibHUX €(QEKTIB EHJOTENII0 € II€ OJHIEI0 BaXKIMBOIO
nankoro EJ[® 1 TicHUM YWHOM TOB's3aHa 3 BUPOOKOIO IIUTOKIHIB, TIPOBIIHY POJIh
cepen sxkux rpac TNFa [7,163,211]. Pazom 3 IL1B i IL6 TNFa BigHOCHTHCS 110
po3anajibHUX MEMIaTOpIB 1 € MENTHAOM 3 MOJEKyJsipHOoi mMacoro 18 /I, skuii
YTBOPIOETHCSI B MOHOILIUTAX, Makpodarax, eHAOTENIOUTAX 1 TIaJeHbKUX M’ SI30BUX
KIITHHAX Ta Ma€ IUTOTOKcHuHy akTuBHICTh. [lpu EJI® TNFo akTtuBizye
Makpodaru, TiJACWIIOE MITPAI0 JEHKOIUTIB, €KCIPEeCye MOJEKYJId anaresii i

cunte3 npocrtarmanauHiB Ta IL6, aktuBye ROS [130,216]. HaitBaxnupimum
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natosorivauM eextom TNFa € 3natHicTs cTumymtoBatu iINOS, BUKIHKAIOUH TPU
bOMY HaUIMIIKOBUN cuHTe3 NO ¢ MOJaNbIIUM YTBOPEHHSIM IUTOTOKCHYHHMX
xommonenTiB RNS [147,149,175].

VY }i3io0TiYHUX YMOBax TJFOKO3a METa0OJI3YEThCS B OCHOBHOMY deEpe3
TJ1IKOJI13. 301IbIICHHS] BHYTPIIIHBOKIITUHHOI KOHIIEHTpAIlli TJIIOKO3U MPU3BOIUTH
JI0 aKTUBallli HACTYMHUX MAaTOJOTYHUX MUISAXIB, IO BEAYTh J0 MOIIKOJKEHHS
SHIOTEJIIO: TOJII0JIOBOTO (aKTUBI3AIllS albIOPEAYKTa3! 1 COpOITONAETIAPOreHA3H 3
YTBOPEHHSAM  IIMTOTOKCHYHOTO  COpOITOY); T'eKCO3aMIHOBOrO  (YTHJII3aIlis
dpykTo3aminy-6-pochary g0  ypuwamH-mipocdar-N-ameTunrimokozamia - 3
MOIyJsIier0 TpaHckpuniiiHoro ¢akropa NF-kB); cuntesy mnporteinkinazu-C
(PKC); yrBOpeHHI0 KiHIeBUX npoaykTiB riikyBanus (AGE) [28,26,27,66].

[Nnepriikemiss TakoX MNPU3BOAUTH 10 30UIBIIEHHS MITOXOHJIPladbHOL
npoaykmii ROS mumxom PKC-aktuBanii NADP-3anexnoi okcumasu [65,238].
Monymsiiss NF-kB Ha T11 rinepriiikemii, OrocepenkoBye 3amnajibHl peakilii CyIuH,
30UTBIIYIOYM TPOIYKIIIO MUTOKIHIB, MOJIEKYJ aire3ii 1 akTUBYIOUM Makpodaru B
CTiHII cynuH [6,66,77,79]. o Tux xe edektiB npuzBoauTh yrBopeHHs AGE 3
NOJAIBIIMM IX perentopHuM 3B'si3yBaHHsM perentopamu 10 AGE (RAGE)
[72,197]. Kpim Toro, AGE s3uwmkytoth ekcmpecito eNOS i cuntes NO i
nigBuiytoTh excrpecito ET1 [244]. S. Xu et al. (2016) BcTaHOBWIH, 1O OUIBII
HIKIJJIMBY JIIF0 MaroTh 3HAayHl KOJUBAaHHA pIBHIB TJIIOKO3M, HIDXK IOCTIHHA
rinepriikemis [245].

KmtouoBoto  ocobmuBicTio  IJI2T €  1HCYJNIHOPE3UCTEHTHICTh,  SIKa
XapaKTEPU3Y€EThCSI 3HUKEHHSIM 3JaTHOCTI 1HCYJIIHY CTHUMYJIIOBATH 3aCBOEHHS
rmoko3u [201,209]. THCYIIHOPE3UCTEHTHICT, SK MPaBUJIO, BUHUKAE 3a KUIbKa
POKIB 0 KJIiHIYHUX MposiBiB rimepriikemii ta miabery [193]. CurHambHi OUIIXH
1HCYJIIHY BKJIIOYatOoTh Qocdoino3utua-3-kinazuuit (PI13K) nuisx, BiamoBigagibHu
3a MeTabomiuHl epeKTH IHCYJIIHy Ta MITOreH-aKTHUBOBAaHUN MPOTETHKIHA3HUN
(MAPK) nwisax, SKUid BUKOPHCTOBYETHCS JUISl PEryJisillli eKCHpecii TeHiB,
nudepenIitoBanHsa 1 3poctanHs kimiTHH. Yepes PI3K-zanexxnuii nuisx iHCymiH

ctumymtoe eNOS 1 yrBopenHss NO. MAPK — 3amexHuil nuisiX BIUIMBaE Ha
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cekpewito ET1 [55,181]. IHCyniHOPE3UCTEHTHICTh PO3BUBAETHCS Ha T
nopymmeHHs: ¢yHkiionyBaHHsT PI3K-3ame:kHOTO CHUTHAIBHOTO NUIAXY 1HCYMIHY 1
aktuBanii MAPK-3anexxHoro nuisxy, mo HpU3BOJAMTH JI0 3HIDKCHHS IPOJYKIIIT
ernoremianbHOi (pakmii NO i ctumynsinii yrBopernst ET1 [145].

[HCyniHOpe3ucTeHTHICTh 30uIbIIye ekcrpecito PAI-1 1 monekyn anresii
[177], ctumymroe mposidepaliifo KIITHH TAIaJKUX M'S31B CYIUH, CIIPUSE 3HAUHOMY
BUJUICHHIO BUIBHUX JKUPHUX KHUCJIOT Y JKUPOBIM TKAaHWHI 3 HACTYITHOIO
aktuBaiiexo PKC, NADP-3anexHoi okcumasu 1 BupoOimennsm ROS [123].
36inbmenHss cupoBatkoBoro Bmicty PAI-1, ETI1, TNFa, IL6, C-peakTuBHOrO
NpOTEiHY TIOB's3aHI 13 3amajbHOI CKJIagoBoro marorenesy EJID [182].
H. Westergren et al. (2016) BcTraHOBWIM 3B'SI30K PO3PaxXyHKOBOI'O 1HJAEKCY
iHcyninope3uctenTHocTi (HOMA-IP) 3 EJI® 1 MOXKIMBICT BUKOPUCTAHHS JAHOTO
MOKa3HMKa K MPOTHOCTHYHOTO y MAIliEHTIB 0€3 KIIHIYHUX MposiBiB aiadety [240].

HJ2T cynpoBOMKY€EThCS TMIABUIIEHUM BUIUICHHSIM BUIBHUX JKUPHUX
kuciot (FFA) 3 5kupoBOi TKAaHWHY 1 3HWKEHUM TIOTJIMHAHHSM iX y M'si3ax [88,138].
Hanmipna konnenTpartis FFA 36inemye excnipecito NADP-3anmexHoi okcraa3u ta
BUKJIMKAE PO3'€HAHHA OKUCHOTO (PochopwitoBaHHS y MITOXOHAPISX 31
30utbmeHHsIM  BUpoOieHHs ROS [66,123]. OcraHHI BUKIMKAIOTh 3HMKCHHS
aktuBHOCTI Takux (QepmentiB, sk eNOS 1 PGIl,-cunTaza, BUCHaXYIOTh
BHYTPIITHBOKTITHHHHUM TYyJT TPUPOTHOTO aHTHOKCHUIAHTY TIIyTaTiOHY, CKIIPECYIOTh
NF-kB, BukIuKarouud aKkTHBaIil0 3ananbHux peakuidn [60,107,132]. Bymo
BcraHoBieHo, 1o FFA 3marni aktuByBatu PKC 1 IKKo ¢ mnogameimimm
nopymeHHsM PI3K-3anexnux peakuiid 1HCylniHy 3 ranbmyBaHHAM eNOS-
omocepenkoBanoi npoaykiii NO [144,180,236]. FFA miacumooTh BHPOOJICHHS
ROS, 3umxy1oth cunTe3 1 610g0CcTynHICTh NO 1 MiACHIIOTH 3alalbHy PEaKIIiio B
cyaunax [251].

[HCynmiHOpe3ucTeHTHICT,  301MbIIye mpuriuB  FFA 3 BicuepanpHUX
aJUTIOIUTIB B €HAOTENIAJIbHI KIITUHU apTepid Ta aKTUBYIOTh B HUX METaOOJI4HI
VIIKOPKEHHS 1  OKHCIIOBAJILHUNM  CTpPEeC, 10 TOSCHIOE  3B'SI30K  MIDK

IHCYJTIHOPE3UCTEHTHICTIO T4  MaKpOCYAMHHUMH  yCKIQJAHCHHsMU  [66,69].
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Bcranorieno [65,165,238], mo 30inpmenas npoaykiii ROS/RNS, mos’s3anuii €
TINEepriiKeMI€l0, B CBOIO 4Yepry, BHKJIMKAalOTh, B OCHOBHOMY, MIKPOCYAHWHHI
yCKIaAHEHHS. Y Oylib-IKOMY BaplaHTI OKUCIIOBAJILHUNA 1 HITPO3aTUBHUN CTpECH
MOXYTh  BB@XATHCS 3aralbHUMH  MeXaHi3MaMu  (OpMyBaHHS  CyJAHMHHHUX
ymkopkeHb [89,109]. locmimkenns M. Kalani et al. (2008) BusiBruim mipsimuii
KOpEJSIIMHUN 3B'SI30K MDK CTyIEHEeM pPO3BUTKY MikpoaHrionatii npu IJI2T Tta
kounentparieo ET1 y kposi [136]. OcTanHiM 9acoMm psi JOCTIIKEHB 3’ SICYBaIn
poJib (pakTOpiB POCTY 1 MENTHIB, TaKUX sK aHrioTeH3wH II, B excrpecii ET1 npu
rinepriikemii [73,195,208], a Takoxx — MiABUIICHUIN PIBEHb EKCIIPECIi PeIenTOPiB
no enporeniny ETa 1 ETb [100,111,210].

Sk Oyno rmoka3zaHo BUIIE, CHAOTENN npH AiladeTi mocuiieHo npoaykye ROS.
VY o¢izionoriuaux ymoBax ROS BuCTynaroTh y SKOCTI CHUTHaJIbHUX MOJEKYIN, K1
OepyTh yd4acTb B pEryisllii OCHOBHUX KIITUHHUX (QyHKIid. [ligBumieH1
KoHIeHTpallii ROS BUKJIMKAIOTh KIITHHHE MOIIKOKEHHS 1 cMepTh Kimituau [109].
Enporeniii cyiuH, Ik aKkTUBHO-(YHKLIOHYIOYa CTPYKTYpPa, € TOJOBHOIO MIIIEHHIO
JUIST KOMITOHEHTIB OKHCHOTO cTpecy. Lle moB's3aHo 3 mMoOpylIeHHSAMH B Tepeaadi
BHYTPIIIHBOKIITUHHUX 1 MDKKJIITUHHUX CHUTHAJIIB  PEIOKC-PEryJIhOBAaHUMU
dbakTopamu TpaHckpummii [115,155]. BBaxkaroTh, 1m0 aenpecis €HAOTENI-
3aJIe)KHOT Ba3zoAWIATAIlll Yy TAIlEHTIB 3 J1a0eToM HacamIepesn TMOoB’si3aHa 13
3HIKEHHSIM O1o10cTynHOCTI NO uepe3 ioro 3B'a3yBaHHsl komrnoHeHTamMu ROS, a
sHKeHHs akTuBHOCTI eNOS Ta cuHTe3y omocepeakoBaHoi Hero ¢pakmii NO,
00yMoBiieHo po3BuTkoM EJI® Mikpocyauuuoro pycna [167].

BcraHoBiieHO, 110 OKHMCIIOBAJIBHUN CTpEC € OJHMM 3 PaHHIX MEXaHI3MIB
noIKOMKeHHsT enporenito [149,159,228,234]. V Ttoit xe yac omyOJiKOBaHI J1aHi,
0 CBig4YaTh MPO Majdy 3HAYMMICTh OKHCHOTO CTpEeCy, SK MaTOT€HETHYHOTO
dbaxktopa 12T y moaunum [117,121,171,189]. TlizHime B IOCHIIKEHHI
A.O. Odegaard et al. (2016) OyB miaATBEepMKCHHUI KOPEISIMIHHNAN 3B'SI30K
OlomMapKepiB OKHCHOTO CTpecy (OKHUCICHHUX JIIMOMPOTEiAiB HU3bKOI IIUIBHOCTI 1
13onpoctany-F;) 3 2T [187]. OxuciaoBaibHH CTpeCc B  yMOBax

TJIFOKOJTIMTOTOKCUYHOCTI BUKJIMKA€E PEAKIlii BIIBHOTO PAJUKAIBLHOTO MEPEKICHOTO
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okucieHHs mimiaiB [220] 3 HaKOMMYEHHSM TMEPBUHHHUX — JIIEHOBUX KOH'IOTATIB 1
BTOPMHHUX — MAJOHOBHM JiajbACTil Ta 1H. TMPOAYKTIB BILILHOPAIUKAIHHOTO
posierieHHs Gocdomimiais [191].

[lopymieHHss piBHOBaru MiX AaHTHUOKCUIAAHTHUMH Ta MPOOKCHIAHTHUMHU
cuctemamu K1iTHHU Tipu L[JI2T mpu3BoguTh 10 BUCHAKEHHS aHTHOKCHUIAHTHOI
pe3epBy KIITUH, OIHIEI0 3 MPUYUHOIO SIKOTO € BHCOKE BUIBHO-PAJIUKAIbHE
HAaBaHTa)XCHHA, 110 OOYMOBJIEHO MpOIIECAMU TJIIKYBaHHS OUIKIB 3 YTBOPEHHSIM
AGE [141]. Bymo BcTaHOBIIEHO, IO IIIKyBaHHS OiNKiB Maibke B 50 pasiB
30UTbIIYIOTh MIBHJKICTh YTBOPEHHS BUIBHUX PAJUKaiB 1 OUIbII HIK y 2 pas3u
NPHUIIBUIIIYIOT MPEKICHE OKHCICHHS JIMIAIB y KITHHHIA MemOpani [176].
Bzaemoniss AGE 31 cBoimmu penentopamu Bejie J0 30UIBIIEHOTO YTBOPEHHS
TPOMOOMOIYJIIHY Ta aKTUBYE KJIITHHHI PEIENITOPH JJIsl TPO3anajbHUX [IUTOKIHIB U
dbakTopiB poCTy, IO NPU3BOAUTH JO IHTeHCU(]IKalli 3amajbHUX pEaKIid 3
MOCHJICHHAM Mirpaiii i mposidepartii rimaakom's3oBux kiitud [161,196,235].

[Ipoutec 3B's3yBanass NO cynepokcuaanioHoM 3 yTBopeHHsSM RNS
BiJI0OpaXka€ MapriHaIbHY IUTOTOKCUYHY CYTHICTh BUIBHO-PAJAMKAIBLHUX PEaKIIiid,
K1 JIe)KaTh B OCHOBI HITPO3aTMBHO-OKHMCHOTO CTpecy. Y pe3yibTaTl UUX peakiii
NO BTpaudae cBor 010JOTIYHY AKTUBHICTH 1 aHTUIIPOJi(hepaTUBHI BIACTUBOCTI Ta
CTa€e JKEpesloM IUTOTOKCHYHOCTI. [lepokciniTpur Ta iHmi RNS BUKIHMKAIOTH
KJIITAHHI TONIKO/JKEHHS 3@ PaxyHOK HITPYBaHHA KIITHHHUX IPOTEiHIB,
nopyiieHHs (QyHKIT TpaHCMeMOpaHHUX KaHamiB 1 morkompkenHs JHK [122].
Hectpykuis IHK ctumymoe saepuuii pepment noni(AJD-pudosn)-nonimepasy
(PARP), sika cnoxuBae npu cBoemy (yHkiionyBanHi NADH, 1 Tum camum,
BUKJIMKAE ranbMyBaHHS NAD-3ajeXHUX NpOIECiB: TPAHCIOPTHOTO JIAHITIOTA
€JIEKTPOHIB, yTBOpeHHs AT®, riikoiizy (3a paxyHOK OJIOKYBaHHS KJIFOUOBOTO
bepmenTy — raurepanbaerua-3-pocdar aeriaporenasu) [91,233].

PoboTu ocTaHHIX POKIB MIATBEP/KYIOTH TEOPIIO y4acTi MITOXOHIPIH, SKi
3HAXOMAATBHCS y CTaHI TaK 3BaHOI MITOXOHJpiaidbHOI NUCQYHKIT y BUPOOJIECHHI
kommoHeHTiB ROS 1 RNS, mepesaxno O, . S.Rovira-Llopis et al. (2017)

BBaXKalOTh, 1[0 MITOXOHJpiajdbHa AUCHYHKIlS € OCHOBHOI MPUYUHOK OKHCHOTO
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ctpecy 1 aktuBizauii PKC Ta tpanckpuniiitnux ¢axrtopiB mpu LIJI2T. IlokazaHo,
TakoX, 3B's130k MDK EJI® Ta mocuieHHSM MNpONYyKIli BUTBHUX paJUKaNiB B
aprepiojax maiieHTiB 3 giadberom [204].

2T npuzBoauTh A0 MOp(}ho-GyHKIIIOHATFHUX MIKPO- Ta MaKpOCYIUHHHUX
yIIKO/KeHb. [lpu 1boMy eHaoTenianbHI KIITUHM € OCHOBHUMHU LUIAMH JJis
IJIFOKO30TOKCUYHOTO TIOMIKOJKEHHSI 3 OIJISiAY Ha iX 37aTHICTh YTHII3YBaTH
TTFOKO3Y HE3aJIeXKHO Bijl HAIBHOCTI 1HCYIMIHY [166]. He3Bakaroun Ha BeMYE3HHIA
obcsar poOiT, npucBsiueHUx MexaHismMaMm aktuBaiii EJI®, omnocepenkoBaHoi
HAJ[JTMIITIKOM KOHLIEHTpAIlll TJIIOKO3U, YITKUM JaHIIOT TOAIM 10 KIHUS He
BCcTaHOBJIeHUH. bes33anepeuno, natorenernyni (aktopu /12T akTuByroTs 6e3miy
CUTHAJIbHUX NUIAXIB B AJIpaX €HIOTENIOUUTIB 1 KIITHH TJIaJKUX M'SI31B CYAUH, 110
NPU3BOJUTH JO EKCHpecii TeHiB, SKI KOAYIOTb YTBOPEHHS BEJMKOI KIIBKOCTI
010JIOTIYHO AKTUBHUX NENTHAIB Ta (akTopiB, 0 OEpyTh ydacTh Yy peryJsiii
GyHKIIIM eHJ0TEeNI0, a B MATOJOTIYHUX YMOBaX — BUKIMKAIOTh MOT0 JUCHYHKIIIIO

3 MMOAJIBIIIOI0 3arN0EIUII0 KIIITHH.

1.3. Acomiamisi reHeTHYHUX NOJIMOP(Pi3MiB 3 KJIIHIYHUMH TposIBAMH

CHI0TETIAJIbHOI AUCPYHKIIIL

AHami3z yactotu Ta mnomupeHocti yckinamHenb I[JI2T mokasye, 1o
IIBUJIKICTh 1X KIIHIYHUX IPOSBIB ICTOTHO 3aJIGKUTh B SKOCTI TJIIKEMIYHOTO
kouTpouro [49,48,81]. ITporpaMHi JOCIiPKEHHS BCTAHOBUJIM ONTUMAJIBHUIA PIBEHb
TJIKeMIi 1 ii poJib y 3HWKEHHI PU3UKY PO3BUTKY BOXKKUX A1a0ETUYHUX YCKIATHEHb
[172]. TIpote B rpymax CIOCTEPEIKEHb 3aBXKAM OyJIM TMAIli€HTH, Y SKHX HAaBITh
TpUBaja, MOTaHO KOHTPOJIbOBAHA TIMEPINIIKEMIsl HE MNPUBOJWIA A0 PAHHBOIO
PO3BHUTKY CYAMHHHUX YCKJIaJHCHBb. ByJ0 BHCIIOBIIEHO MPHUITYIICHHS MPO MOXKJIUBI
T€HEeTUYH1 BIAMIHHOCTI, SIK1 37]aTHI 3MIHIOBAaTH TEPMIiH KJIIHIYHOT MaHidecTarii Ta
CTYIIHb BUPAXEHOCTI cyauHHUX yckiamnenb npu [1J[ [203,225,249]. Cknanacs
JyMKa PO CHUTHHUIN BIJTUB MOJEKYJSIPHO-TEHETHUYHUX (DaKTOPIB 1 0OYMOBICHHX
LJI2T metaboniyaux mopyiueHs Ha GopmyBanns EJID [105].

AHami3 KJIIOYOBHX JIAHOK maroreHe3y EJI® m03BoNMB BUAUIATUA IS
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BUBYCHHS B paMKax JaHOTO JOCITIDKEHHS YOTHPH TeHa-KaHIWJaTa: TeH
enpoTemanbHoi NO-cuaTazn (NOS3) y 3B's13Ky 3 HU3bKOIO akTHUBHICTIO eNOS; reH
daxropa Hekpo3dy mnyximH (TNFa@), y 3B'SI3Ky 3 HasJBHICTIO 3alaJIbHOTO
komroneHnta; reH ETa (EDNRA) ta ren ETb (EDNRB), y 3B's3ky 3 BHCOKOIO
aKTHBHICTIO CHCTEMH €HOTEIIHY, B AKii peani3yroTbes edektu ET1.

3a ganuMM oN-line karajory TeHIB Ta TCHETUYHUX PO3JaiB JIFOIUHU,
npoekty OMIM sxuit miaTpumyeThest y mepexi Internet YuiBepcutetrom J[>xoHa
Ionkinca (Johns Hopkins University), CIHA (http://omim.org) rea NOS3, mae
nokanizauito 7q36.1, xonye cunte3 eNOS; ren TNFa — 6p21.33, xoxye cunTes
TNFa; ren EDNRA — 4q31.22—q31.23, xonye cunte3 ETa; ren EDNRB — 13¢22.3,
koxye cuntes3 ETb.

VY psani gocaipkeHs Oyio BCTAHOBJIEHO acoLialiio MOMiMOP(HUX T€HOTHUIIIB
BUIL[€3a3HAYEHUX T'€HIB 3 PO3BUTKOM Hedpomarii, peTHHONnarii, moJiHedpomnarii 1
MakpocynuHHUX yckianaenb [[JI2T. Pi3ni momimopdi3Mu OJHOTO 1 TOTO K IeHa
3MIHIOIOTh KUIbKICTH/aKTUBHICTh KOJOBAaHOI T'€HOM CyOCTaHIlli, # TUM caMuM
HAJAI0Th Pi3HI 32 IHTEHCUBHICTIO a00 CIPSMOBAHICTIO BIUIMBH Ha META0O0JIi3M, 1110
dbopmye (eHoTHn Ta peakTUBHICTH 1HAWBIAA. [laToreHeTnyHe 3HAYEHHS MAarOTh
TaKoXX BapiaHTH KomOiHoBaHOro BruMBY SNP pi3HHX TeHIB Ha MeTabomi3M
[215,218,225].

[Tomimopdizmy rs1799983 rera NOS3 ocTaHHIM YacoM MPUAUIAIOTH YUMAIIO
yBaru. [lokazana #ioro acomiaris 3 arepockiiepo3om [68]. ¥V mocmimkeni A.E. Atay
et al. (2014) 3’sicoBana poib s1799983 y BUHHMKHEHHI recTamiiHOTO aiabeTy Ha
TJI1 MOTIpIIEHHs (QYHKIIi PEHO-BACKYIISIPHOI CUCTEMHU. BCTaHOBIEHO, 1110 PO3MOALT
TCHOTHINIB, 0 Mamu MmyTamiauid anenb 7 (GT+TT) cyrreBo Bimpi3HSABCS Bif
po3noauty reHotunry GG. V nux xBopux OyB BiAMIYCHUI 3HAYHO OTBIIHNI PIBEHb
anpOyminypii 1 NO y cupoBaTiii KpoBi, 3 4OrO aBTOPU 3pOOMIM BHUCHOBOK IIPO
BHUCOKE MPOTHOCTUYHE 3HAYCHHS HASBHOCTI ajenst 7 Ui BUSIBIICHHS BariTHUX 3
PHU3HKOM PO3BHMTKY rectariitnoro miadery [52]. ¥V mocmimkenni S.M. Sadati et al.
(2018) BuBueHo ponb momiMopdizmy rs1799983 rema NOS3 y BUHUKHEHHI
N1a0eTUYHOI BHpPA3KW HaA CTOMI, 10 OyJ0 acoIiiioBaHO 3 HAasSBHICTIO MIHOPHOI
romosurotu [207].

YucnenHi poOOTHM BKa3ylOTh Ha BaXJIMBY pOJIb TEHHUX BapiaHTIB
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nonimopdizmy rs1799983 rena NOS3 Ha po3Butok Ta nporpecyBanus LJ] 2 tumy.
Tak, y erunercekomy nocuimkeHsai D. El-Lebedy (2018) Oyno BcranoBneHo, 1o
HAsSBHICTh MIHOpPHOTO ajens 7 30inpiryBana pusuk po3Butky LIJI2T ta cepreso-
CYIMHHUX 3aXBOPIOBaHb Yy Takux XBopux [92]. ¥V mmupokoMacmrabHOMY
nocmimkenni J.Y. Li et al. (2015;2016) mokazana 3Hauyymia pi3HUIS y PO3IOJILT
MyTaHTHOTO anens noiiMopdizmy rsl799983 rema NOS3 i 3pob6ieHO BHCHOBOK
po 3B’s30K 1poro nojimMopdizmy 3 LIJI2T [153,154]. V Mera-aHaii3i BUSBICHHIA
3B’s130K aznens 1 1 renotuny 77 momimopdizmy rs1799983 rena NOS3 3 LIJI2T y
JOMIHAHTHIH 1 periecuBHIl Moaemsx [131].

Bci 111 maHi, a TakoX aHaji3 BIAaCHUX JOCHTIKEHB (3arajgoM 4795 BUNaIKiB
ta 3805 xouTposiB) mo3somwim Ozra Tabatabaei-Malazy et al. (2017) moxa3oBo
JIOBECTH TIO3UTUBHUH 3B’5130K 11p0T0 moiMopdizmy 3 LII2T [223]. Takox y oMy
JTOCITIDKEHHI JToBeaeHuH 3B 530K  mojimMopdizMmom 1s1799983 renma NOS3 3
po3BUTKOM JiabetnyHoi Hedpomartii. [Ipu mpomy, momimopdizm rs1799983 ne
BIUIMBAaB Ha akTUBHICTH NO y cyanHax HHMpKH, ajie aynenb I OyB IMOB’S3aHUM 3
MiIBUIIEHHSIM OKHUCHOTO CTpeCy y Takux Bumankax [229]. Ha 3Hauymmii 3B’s130K
nonimMopdizmy rs1799983 rema NOS3 3 posButkoMm miabetrunoi Hedpomarii
BKa3yBaJl0 TaKOK JOCITIKeHHs, 1o Oymo mposexeno P. Huo et al. (2015) y
[TiBaiunomy Kwurai (431 xBopux Ha LI/I2T 3 nedponariero mpotu 420 xBopux Ha
LIJI2T 6e3 net) [119].

PoGororo, mo miacymye pi3HI JaHl OCTaHHIX POKIB MOXHA BBaKaTH
po3poOky J. Rani ta cmiBaBt. (2017) reneruynoro atmacy IIJ] 2 tumy, sikuii OyB
CKJIQJICHUM NUISIXOM 1HTErPAaTUBHOTO aHali3y TeHiB, moB’s3anux 3 L[JI2T Ta ioro
YCKIIQAHCHHSAMU 3  BUKOpucTanHsM 0Oasu  Gene  Expression  Omnibus
(https://www.ncbi.nlm.nih.gov/geo/) [200]. IIpoanamnizoBano maHi mpo 650 reHiB i
34 mikpoPHK, ski nom’szani 3 IJI 2 Tumy Ta pO3BUTKOM HOrO YCKJIAIHEHb.
Hoseneno, mo cim renie — AGER, TNFRSF11B, CRK, PON1, ADIPOQ, CRP i
NOS3 wmatoTh 3B’SI30K 3  PO3BUTKOM  CEPIEBO-CYJMHHUX  YCKJIaJHEHbD,
aTepockiiepo3y, Hepo-, peTuHo- Ta Helpomnarisimu y xBopux Ha [[JI2T.

Buxonsun 3 BUKIIageHOr0o, MOKHA BBaXkaTH, o moiiMopdizm rsl799983
rera NOS3 (G894T), sxuit npu3BOAUTH 10 3aMiHM aMiHOKMCIOTHOI IOCIIIOBHOCTI

y monekyni hepmenty (Glu298 Asp), mae BigHomeHHs A0 ycknaaHeHs [JI2T.
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[Ile y wmera-amamizi Z.H. Liu et al. (2013) y kuTaiicbKOro HaceJIeHHS
nomyssiii XaH, OyJ0 BCTAHOBJICHO HASBHICTH 3B S3Ky anenst A moiaiMopdizmy
rs1800629 rena TNFa Ta TEHOTHUINIB 3a JOMIHAHTHOIO MOJEIUIIO YCHaJKyBaHHS
(G/A+AA nipotr G/G) 3 pusukom LIJI2T i, mo anens A € anenem pusuky [160]. 3
1HIIOrO OOKY BCTaHOBJEHO, 110 xBopi Ha LIJI2T 3 momynamii [Tanmxadi PaxmyT He
MaJ MiHOpHOTO anens A momimopdizmy rs1800629 rena TNFa [178], xo4a piBeHb
TNFa y Hux OyB 1CTOTHO OulbINe, HIK Y KOHTPOJBHIM rpymi. B Toi e wyac
nocimimxenusiMu  [Iporpamu 1000 Genomes Project  Phase 3
(http://www.internationalgenome.org/) moka3aHna HassBHICTh MiHOPHOTO aneis A
y npencraBHukiB CxigHoi A3zii (=0,059). UucenbH1 TOCTIKEHHS MTOKa3aJIH, 10
y xBopux Ha IIJI2T wacrora mupworo amens 360impmena g0 0,11-0,20
[84,128,160,214].

Hani G. Kaidonis et al. (2016) nokazamm, mo y OpaswiblliB ajeib A
nonimopdizmy rs1800629 rena TNFo OyB moB’si3anuit 3 po3ButkoM L1/ 1-ro tumy,
ame He 3 IIJI2T Ta posurkom miabetmunoi permHomatii [134]. Takox 1
nociimkenns N.A. Tavares et al. (2015) mokaszanu HasBHICTb TAKOTO 3B’SI3KY IS
nosiMopdizmy rs1800629 rena TNFo [227]. Ha BiaMiHy Bia IUX pe3yJIbTaTiB y
nocmimkenni L.F. Sesti et al. (2015) moka3zaHo, 110 yactoTa ajnens A moaiMmopdizmy
rs1800629 rena 7TNFo Oyna CyTTEBO BHINE y XBOPUX 3 NPoJi(epaTUBHOIO
J1a0ETUYHOI0 PETHHOIATIEI0, HIK B 1HIIUX TPyHax XBOPUX Ta Maja acollarito 3 ii
PO3BHUTKOM 3a JIOMiHAHTHOIO MOJICIUTIO YCHaAKyBaHHsX [214].

VY iHgificekux gochimkennsx [84,87,128] mokasana HasBHICTH acoriarii
nonmimopdizmy rs1800629 rena TNFa 3 possutkom I[JI2T. Kpim Toro, y
nocmimkenni U. Dhamodharan et al. (2015) moka3ana HasiBHICTH acoriiaiii boro
nommMopizmMy 3 11a0ETUYHOIO BUPA3KOIO HA CTOIMI Ta MPUPOCTOM PIBHIB Yy KpPOBI
IL6, TNFa 1 xemokuny SDF-1 y takux xBopux [84]. ¥V pob6ori K.Jamil et al.
(2017) BusHauyeHo, mo mnojimMopdizm rena TNFo -308G/A OyB mOTYKHUM
daxropom pusuky LIJI2T, ocodauBo 1y1st XBOpUX Y Billi Ouibie 45 pokis [128].

Cucremunii ormsin myomikaiii 3 2000 mo 2016 pokwu, 3podaenuit G.1. Luna
et al. (2016) 3BepHyB yBary Ha CHIpHICTh pe3yJIbTaTiB BH3HAYCHHS BILUIUBY
nomimopdizmy rs1800629 rena TNFo na possutok LJI2T y pisHUX NOmMymsIisix,

o, Ha JYMKY aBTOpIB, TOB’S3aHE 3 ETHIYHUMHU DPO3XOKCHHSIMHU Ta JUKTYE
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HEOOXIHICTh TaKUX JOCHIHKCHb Y KOKHIN NOMyJIsiiii okpemo [162].

Hocnimkenns [47,156] nepekonnmuBo mokaszanu, mo EJI® ta cucrema ET1 i
HOTO pelenTopiB MpuiiMae aKTUBHY Y4acTh Y PO3BUTKY A1a0CTHUYHUX CYIUHHUX
ycknannenb. Tak, mpu LII2T Bu3navyena migsumieHa excrpecis ET1 1 peuenrtopis
ETa, mo BigmoBimano crymneHio Hedpomatii [160]. ocmimkeHHS CIOBEHCHKHX
BUCHHUX JIOBEJI0O HAsBHICTH 3B 53Ky momimopdismiB rena EDNRB 3 posutkom
niabetnyHoi perwHomaTii  [64]. Taki pe3ynbTaTH JIO3BOJMJIM  PO3IIISLIATH
BUKOpHUCTaHHs aHTaroHictiB ET1 mna mikyBaHHS 11a0€THYHOI XBOPOOM HHUPOK:
JOKJIIHIYHI ~ €KCIIEpUMEHTaIbHI  JOCHII/DKCHHS TIOKa3ajad, 10 aHTaroHICTH

peuentopy ET1 3umkyBanu npoteinypito i Mmanu HedpornpoTekTopHy aito [108].

Pe3tome. Y ocHoBi natorenesy E/® nexxaTh HaCTyIHI KJIIFOUOBI MEXAHI3MU:
NOpPYLIEHHS! CHHTE3y eHaoTenmanbHol (pakmii NO 3a paxyHOK TaJlbMyBaHHS
aktuBHOCTI eNOS; 3HmwkeHHs OilomoctynHocTi NO Ha Tl OKHCIIOBAIBHOTO
cTpecy, aktuBaiisi yrBopeHHss ET1 1 ekcmpecis SHIOTENIHOBUX PEIENTOPIB 3
MepeBaKAHHSAM BA30KOHCTPUKINIT; 3alajieHHs, M0 MIATPUMYEThCS CHUHTE30M
po3anaJlbHUX LUTOKIHIB 1 BHKJIMKae ekcrpecito INOS, ska CTUMYIIO€ CHUHTE3
3HauHO1 KuIbKOCcTi NO, BCTymaro4oro y BUIbHOpPAIUKAIbHI PEAKIl 3 YTBOPEHHIM
[MUTOTOKCUYHUX NPOAYKTiB. O0'eMHUII MaTepiall HakOMU4eHW 3a octanHi 20
POKIB 1 MPHUCBSIYCHUN JOCTIIHPKEHHSIM POJII TEHETUYHUX YUHHUKIB B PO3BUTKY
2T 1 #ioro yckimagHeHb, MICTUTh OOHAMIMIMBI pPE3yNbTaTH, SIKi 0€3 CyMHIBY
MPU3BENYTh O TOTIUOJICHHS PO3YMIHHS MOJIEKYJISPHOTO IMAaTOTeHe3y AiabeTy i
pPO3pOOKM HOBHMX MIAXOMIB JI0 Teparmii 3aXxBOpIOBaHHSA. Y TOW K€ yac OUIBIIICTh
JOCIIJIKEHb MaJId CYNEpPEeYHUil xapakTtep. BiaCcyTHICTh MOCHIIOBHUX pE3yJIbTaTiB
MOSICHIOETBCS, SK TMPABUJIO MONYJALIMHUMHU 1 €THIYHUMHU BIJIMIHHOCTSMHU TIPH
dbopMyBaHHI JOCHIAHUIIBKUX TPYI, IO MIAKPECTIOE HEOOXITHICTh MPOBEICHHS
napajeilbHUX JOCIIDKeHb B KOXHIM momyssuii. [IpoBeaeHuit aHami3 J03BOJIMB
B11iOpaTu JJis BUKOHAHHS I11€1 pOOOTH HACTYNHI YMHHUKH, 110 OIIHIOIOTH CTaH
EN®: NO, eNOS, ET1, TNFa i1 JIK, a B sikocTi moaiMopdi3MiB I'eHiB-KaH/IHIATIB:
rs1799983 rena eNOS; rs1800629 rena TNFa; rs6842241 rena EDNRA 1 rs5351
rena EDNRB.
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PO3/ILI 2
MATEPIAJI I METOJIU JTOCJIIUKEHHS

2.1. XapakTepucTHKA XBOPHUX, 10 NPUHHAIN YYACTh Y A0CiKeHHI

Jlo nocmimxenns 3amydeHo nani 152 xBopux 3 LIJI2T, mo mepebyBanu Ha
CTalllOHAPHOMY JIIKYBaHHI y BIJAUIEHHI eHIO0KpHHONIOTiI /loHenbpkoro o0i1acHOro
KJIIHIYHOTO TEPUTOPIAIbHOTO MeArnYHOro 00’enHanns y 2013-2014 p.p. Ta Ha 6a3i
YKpaiHCBKOTO HayKOBO-JIOCIIHOTO LEHTPY €HJOKPUHHOI Xipyprii,
TpaHCIUIAHTAIlll €eHIOKPUHHUX opraHiB 1 TkauuH MO3 Ykpainu y 2015-2016 p.p.

Bik mamientiB cknaB Big 34 no 80 pokiB, y cepeanbomy (M*SD) 53,9+8 4
pokiB. Xinok Oyno 95 (62,5 %), dwonosikiB — 57 (37,5 %). 3a TpuBamicTIO
3aXBOPIOBAHHS MALIEHTH PO3MOAUTHIINCS TaKUM YuHOM: 710 1 poky — 5 (3,3 %), Bix
1 o 3 poxkie — 40 (26,3 %), Bix 4 no 5 pokiB — 23 (15,1 %), Big 6 10 7 pokiB — 12
(7,9 %), Bim 8 no 10 pokiB — 31 (20,4 %), Big 11 g0 15 pokiB — 26 (17,1 %) i
oinbire 15 pokis — 15 (9,9 %) xBopux. YV 6nmusbkux poauuis L[JI2T OyB BusiBicHHMIA
y 35 (23,0 %) xBopux. Ha momeHT rocmitamizamii BCl XBOpl OTpUMYBaJIU
IYKpO3HIKYBaJIbHYy —TaOieroBaHy Tepamito, a 77 3 Hux (50,7%) -
IHCYJIIHOTEpario.

3rigHo Ao kiiHIYHOT Kinacudikarii [25,37,41] 1 cTymiHb TSXKKOCTI He Oyna
BHUSBJICHA Y KOJHOTO TarieHTa, 2 crymiab —y 120 (78,9 %) ta 3 cryminp — y 32
(21,1 %) xBopux. XBOpHX 13 2 CTYIIEHEM TSHKKOCTI OYJ10 PO3IMOAIICHO Ha 2 TPYIIH:
1-y — 57 (37,5 %) xBopux Ta 2-y — 63 (41,4 %) xBopux. Kputepiem mis ix
po3noauty Oyno oOpaHO CTyMmiHH KOMIEHcAIll IYKpOBOTO aiabeTy 3a piBHEM
riikoBaHoro remorno6iny [32,41,40,42,110]: B 1-y rpymy Oynu 3aidyyeHi XBOpI,
K1 3HaXOJIWJIWCh B CTaHI KOMIIeHcallli a0o 3aq0BUIbHOI KOMIICHCAIl piBHS
rinepriikemii; B 2-y — B CTaHl JIeKOMIIeHcallli. XBopi 3 3 CTyIEHEM TAXKKOCTI
CKJIUIH 3-10 TPYITY.

J1o KOHTPOBHOI TpymH OYII0 3aTy4eHO 95 MPaKTUYHO 3I0POBUX YOJOBIKIB 1
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KIHOK, SIKI HE Majl MOpYIIEHb BYTJIEBOJHOTO OOMIHY 1 KIIIHIYHOI MaHidecTtarii
BIJIMOBIIHUX CHUMIITOMIB, CXOXKHUX 3 MIKPO- 1 MaKpOCyJIWHHUMH YCKJIaJHEHHSIMHU.
Bik nartieHTiB ckiaB BiJ 35 10 76 pokiB, y cepeanboMy (M+SD) 53,7+11,3 pokis.
XKinok 6ymo 58 (61,0 %), gwonogikiB — 37 (38,9 %). [TopiBHSHHS 3a BIKOM 1 CTaTTIO
HE BUSBUJIO BIPOT1AHUX Pi3HUIIB 3 XBopuMH (p=0,916 1 p=0,820, BiATIOBITHO).

VY Bcix mnanieHTiB Oysno OTpUMaHO 1H(OpPMOBaHy 3rojly Ha y4yacTh B
nocnimkenni. Kpurepissmu Buxmouennss xopux LIJI2T 3 gocmimxenus Oynu:
HAsBHICTh TOCTPHUX J1a0€TUYHUX YCKJIAIHEHb, PO3BUTOK TOCTPUX I1H(DEKIIHHUX,
ayTOIMyHHUX Ta aJeprifHMX 3aXBOPIOBaHb B Ipoleci, ado 3a 2-3 wmicsaul A0
0OCTEXEHHS; HEMOXJIMBICTh ISl XBOPOTO UM KMOro HeOakaHHS NPOJOBXKYBATH
y4acTb B OOCTEXKEHHI; HasABHICTh BAXKKUX aTEPOCKICPOTHYHHX a00 1MIEMIYHHUX
MaKpOCYJIMHHHUX YCKJIaJIHEHb, a TaKOX COIllajbHI MPOTUIIOKA3aHHS (BariTHICTD,
HASIBHICTh BAXKKUX HEBUJIIKOBHHUX 3aXBOPIOBAHb, MOPYIICHHS MICUXIKU Ta 1H.).

PimieHHs mpo BKIIFOUEHHS MAIliE€HTIB B JIOCHIKEHHS NpuiiMaid Ha 3-5 100y
iX 3HaXO/KEHHs B cramioHapi. Ha BCIX BKJIIOYEHHX TAII€HTIB 3allOBHIOBAIN
cnemiagbHy Kapty (puc.2.1), sdxka BKIOYanda HEOOXITHY JUIS TOAAJBIIOTO
nocimixeHHss 1H@opmanito: nacnoptHi gani (ILLB, Bik, crtate, Ne ictopii
XBOpOOM); aHTPOMOMETPIt0 (3pICT, Maca Tijia); iarHo3 (THUIl I[yKPOBOTO iabeTy,
CTYIIEHb BaXXKOCTI, CTyNEHb KOMIICHCAIlll BYTJIEBOJAHOTO OOMIHY); pe3yJbTaTu
3arajJbHOKIIHIYHUX (HASIBHICTD 1 CTYNEHI J1a0€TUYHUX YCKIIaIHEHb, apTeplalbHUI
TUCK CHUCTOJIIYHUN 1 I1aCTONIYHMM, Alype3) 1 TabopaTOpHUX NOCTIIKEeHb (pIBEHB
riikemii Hatmie; 3MicT 'y KpoBi HbAlc, iHCyniHy, CEYOBUHHM, KpEaTHHIHY,
XOJIECTEPUHY, JINONPOTEIHIB HU3bKoi wmuibHOCTI (JIIIHII), Tpuriinepumnis,
JIENTUHY, PIBHI KPEATUHIHY C€Yl, TITIOKO3Ypli 1 amb0yMiHypii).

VY BciX mMalieHTiB 3AiMCHIOBaTM 3a0ip KpoBI 3 KyOIiTalnbHOI BEHM IS
npoBeneHHs 6ioxiMigyHuX (BMIcT y kpoBi NOX ta JIK), iMmyHOpEpMEHTHUX (BMICT Y
kpoBi ET1, eNOS, TNFa) 1 MmosiekynsipHO-TeHeTUYHUX (BHUSIBICHHS MOJIIMOP(i3MiB
rs1799983, rs1800629, rs6842241 i rs5351) nocmimKxeHs.

[lin yac MepBUHHOTO OTJSAY BCIM MAallieHTaM BUKOHYBAJM MaHXETKOBY

npo0y Pymmnens-Jleene-Konuanoscbkoro (PJIK) [46,205,206].
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KAPTKA OBCTEKEHHS

Ksiniune socniprenns: POJIb TEHETHUHOI'O TOJIMOP®IZMY V PO3BHTKY
EH/TOTEJIIAJILHOT TUCOYHKII ITPH IIYKPOBOMY JTIABETI 2 THITY

Hlindgp: Bix: p, Ctatn

Ne IX: 3picT: M, Bara: KT
1I1b:

JHiarmos: , THII , TPHBATICTE p.
CTVIiHb TSDKKOCTI CTymine KoMIeHCAIi

IIpHUMITKH (BKa3aTH, SIKIIO €)

3aasHuK
Knigivui noka3znuKu
Perinonatis (0, 1, 2, 3) ATC (MM pr.cT.)
[Monineiiponaris (0, 1, 2, 3) | AT (MM pr.cT.)
Hedponaris za [NKD (0, 1,2,3 4) [ Metodopmin (don)
Hedponaris za AV(0, 1, 2) N Ineynin (don)
AHrionatis HKHIX KiHIiBoK (0, 1) [ Jiypes 11 3a 106y
Aprepianesha rineprensis (0, 1, 2, 3) ] [Tpoba PJIK (0, 2+, 3+, 4+)
JlaGopaTopHi noKa3ZHHKH

[IriKeMist, MMOJIB/ 11 XonecTepid, MMOJIB/J
[Heymia, MEMO/Mi JITTHITL, r/n
HbAlc, % Tpurainepiam, MMOIL/I1
CeuoBHHA, MMOJIBL/JI JlenTHH, HI/MJI
KpeaTHHIH, MKMOJIb/JI
[IFOKO3Y s, T/J1 ET-1, nmoas/n
AnBGYMIHY IS, MT/T. INO3Z , MKMONB/T

eNOS, nr/mn

TNFa, nir/ma

JK, on./ma

| eHeTHYHI NOKA3HHUKH

INOS3 rs1799983 EDNRA rs6842241
TNFa rs1800629 EDNRB rs5351
3asBHUK / /
MIT
KoncynsranT /

(BKa3aTH Mocamy)

Puc. 2.1. KapTka 006CcTexeHHsI XBOPOTO

2.2. BcTaHOBJIEHHS AiarHO3y HYKPOBOIo jAiadeTy 2-ro THILy, HasiBHOCTI

Ta CTYNEHI0 YCKJIA/HEeHb

Hiarmo3 [IJI2T OyB BCTaHOBIEHWN BIAMOBIAHO 10 «YHi(IKOBAHOTO

KJIIHIYHOTO TPOTOKOJY IEPBUHHOI Ta BTOPUHHOI (CHEIiani30BaHOI) MEIMYHO1
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nonomoru «l{ykpoBuii miabet 2 Tumy», 3arBepmkeHoro Hakazom MO3 VYkpainu
Big 21.12.2012 p. 3a Nell18 «IIpo 3aTBep/keHHS Ta BOPOBAKEHHS MEIHKO-
TEXHOJIOTIYHOT JTOIIOMOTI'H IIPH IyKPOBOMY aiabeTi 2 Tumy» [37].

Crymias Baxkkocti /12T oriHroBamacs 3a KpUTEpisIMH BIJCYTHOCTI a0bo
HAsIBHOCT1 Y XBOPUX MaKpoO- 1 MIKPOCYAWHHUX YCKJIQJHEHb 1 MONiHeWpomartii, a
TaKOXX, y pa3i HAABHOCTI IIUX YCKJIATHEHbB, — IX CTYIEHIB TsHKKOCTI [37].

Jliaber nerkoro mepediry kiacudikyBaad TpPH BIACYTHOCTI Makpo- 1
MIKpOCyIMHHMX  yckinagHeHb.  Cepeanto  ctymedb — Baxkkocti  [IJI2T
XapaKTepU3yBaIl HAsBHICTh JlabeTUYHOI peTuHomatii B HempodidepaTuBHIN
cTaaii, Aila0eTM4Hoi Hedpomarii B CTaAll MIKpoaJIbOyMmiHypii 1 a1a0eTUYHOI
nomineponartii. [ns Tsokkoro mepebiry ILIJI2T Oyno XapakTepHUM HasBHICTh
J1a0eTUYHOI peTuHomarii B mpenpoiidepaTuBHiid ado mposidepaTuBHIN cTanii,
niabeTnuHoi HedponaTii B craali npoTeiHypii abo XpOHIYHOI XBOPOOU HHPOK,
BEre€TAaTUBHOI MOJIIHEWpONATIi Ta MaKpOAHI1ONAaTINA: Ypa)K€HHS HUXKHIX KIHIIIBOK,
MPOSIBIB KapIIOCKIEPO3Y 1 MOPYIIEHb MO3KOBOT'O KPOBOOOITY.

Cryninb KOMIIEHCAIlli TiNepriikeMii 3a pIBHEM TJIIOKO3U OILlIHIOBajacsi Ha
migcTaBi eramniB nporpecyBanns L[J2T [25,41]. 3rinHo mo wiel kinacudikarii 1-my
CTYIEHIO BIJNOBIAAB €Tal KOMIEHCAlli TiNepriikeMii 3 HOPMOTJIKEMIEID HaTIIe
Ha T 1HCYJIHOPE3UCTEHTHOCTI 1 TinepTpodii 0eTa-KIITUH MIIIUTYHKOBOI 3aJI03U.
Hami (2-#1 cTymeHb) chigyBaB eTanm CTaOUIbHOI ajamTaiii 3 MOMIPHOIO
rinepriikeMmiero 10 6,5 mmonw/in. Tpetit eran (3-i1 CTymiHb) — TpaH3UTOpPHA
rineprikeMisi, KOJM BHUSBJSUIM HECTAOUIbHY JEKOMIIEHCAIII0 BYTJIEBOJHOTO
OoOMiHY: pIBEHb TJIFOKO3HU HATIIE OiIbIe 7 MMOJB/I. Bupaxena rinepriikemis (4-u
ctymiib) — 16-20 MMonb/n  xapakTepu3yBaja 4YETBEpTUH eTanm CTaOUIbHOI
nexkomrieHcaii. [I’stuii eran (5-a cTyniHb) — BUpa)XKeHa JIEKOMIEHcallisl 3 piBHEM
TJII0OKO3U HaTmie Outbmie 20 MMOJIB/JII, XapakTepu3yBaja KpUTHUYHY BTpaTy Macu
OeTa-KJIITHH MiJIUTYHKOBOT 3aJ103H.

[ime ogHMM 3arajabHOBHU3HAHUM METOIOM OIlIHKM KommeHcariii I/I2T, mo
OyJlo  BHKOpPHCTAaHO B  JOCHIDKeHHI, € piBeHb y kpoBi HbAlc
[30,32,34,41,42,49,110]. Craxiro kommeHcarii abo 3a10B1IbHOT KOMIIEHCALIIT PiBHS

rinepriikemii aiarHoctyBanu npu 3HadeHHAXx HbAlc mo 7,5 %. Bume 1miei mexi
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BU3HABAJIM HASIBHICTh HU3bKOT SIKOCTI TJIIKEMIYHOT'O KOHTPOJIIO, SIKUil epeOyBaB y
CTaH1 JeKOMIIEHCAIT].

3a pe3ylbTaTaMu KII1HIKO-TA00PATOPHUX OOCTEKEHb, BUKOHAHUX JIIKApSIMU-
CrieliajicTaMd 3 €HAOKPUHOJIOrIi, 0(TaIbMOJIOrii, HEeBpoIarojorii, Tepamii 1
Xipyprii BHU3HAuUaJdM HASABHICTH PETHHONATIi, CEHCOPHOIi MOJiIHEeHpomaTii,
HedpomnaTii 3a piBHAMU ajdbOyMiHYypli Ta MIBHAKICTIO KIyOOUYKOBOi (hinpTpailii,
MaKpOAHT10MaTi1 HUKHIX KIHI[IBOK Ta apTepilaJIbHOI TIepTeH3Ii.

Jliarnos n1a0eTUYHOT peTHUHOIATIi BCTaHOBJIIOBABCS JiKapem
o TaIBMOJIOTOM TICJISI TPOBEACHHS O(TAIBMOJOTIYHOTO IOCHTIKCHHS, SKE
BKJIIOYAJIO 3a IMOKa3aHHSAMU: MPsMY O(PTaIbMOCKOIIO JJIS OTJIsAly OYHOTO JIHA;
O10MIKPOCKOITIIO MEePEHIX BB OKa; BUMIPIOBAHHS BHYTPIIIHBOOYHOT'O THUCKY,
BU3HAYCHHS TOCTPOTH 1 MOJIB 30py. 3TiHO 70 KIiHIYHUX HacTaHoB [37,172,239]
BUSIBIISIA TPU CTafll A1aOETUYHOT peTHUHOMNATIi Bl HAMOUIBII JIETKOI 3a CTyleHEM
TSKKOCTI JI0 BaXKKOi: HenpostidepatuBHy; penposidepaTuBHy 1 mpoiiepaTuBHY.

HiarHocTuka AiabeTWyHOT  MOJIHEMpomaTii  BUKOHYBaJlacid  JIIKapem-
HEBPOJIOTOM 1 IpYHTyBaJlacsi 3a 3BICHUMH pekomeHpaamismu [37,38,172] Ha
niarmoctruHid cucremi P.J. Dyck (1988) [90], 3rimHo 3 KOO iarHO3 BUCTABJISIIN
Ha TIACTaBl HAsABHOCTI CUMIITOMIB HeWpomarii, BIANOBIAHUX pPE3yJIbTATIB
HEBPOJIOTTYHOTO 0OCTEKEHHS, (DYHKIIIOHATILHUX TECTIB 1 JOCIIHKEHb MPOBEICHHS
IMITyJIbCIB 110 MOTOPHUM 1/a00 CEHCOPHUM HEPBOBUM BOJIOKHAM. 3a IIUMHU
KpUTEPISIMU J1arHOCTYBAJIM YOTUPH CTaili aiadetnyHoi nofiHedponarii. HynboBa
(0-a) cramis xapakTepu3yBajacs BIJICYTHICTIO 00’€KTMBHHMX JaHUX 3a HAsSBHICTh
nosiHeponarii. 1-a cranis (cyOkiiHiuHA a00 OE3CMMIITOMHA), PO3MOALIUIAcCS Ha
nBa miaBuau: 1A, konmu mnpu  OOCTEXKEHHI BUSBISIN JIMIIE TMOPYIICHHS
HEBPOJIOTTYHUX TECTIB Ta 1B, mpu siKiii 70J1aTKOBO BUSABIISUIA MOPYIICHHS MiJ Yac
HEBpPOJIOTIYHOTO  orsimy. B 2-if kimiHIYHIA  (CHUMITOMATWUYHIN)  cramli
nojiHeHponaTii TakoX BIULIM JBa MABUIUA: 2A — HaSIBHICTP CHMIITOMIB
JN1a0eTUYHOI ToJIiHeWponarTii y TMOeAHaHHI 3 TO3UTHUBHUMHU pe3yJbTaTaMu
HEBPOJIOTTYHHUX TECTIB a00 BUPAKEHUM CEHCOPHUM JAedinuToM Ta 2B — HasBHICTD
CUMITOMIB MOJiHeHponarii 3 3aJydeHHSM [0 MaTOJOTIYHOrO MPOILECY PYXOBHX

HEPBOBUX BOJIOKOH. 3-f CTadisi — BaXkKa HeWpomaTii 3 TMOPYIICHHSIM
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mparne3aaTHOCTI Ta/abo couiaibHOi ajmanTarii (BUpakKeHUil OONBOBUN CHHJIPOM,
CUHAPOM A1a0€THYHOT CTOIH, BayKKa OPTOCTATUYHA TIMMOTOHIs).

JI1arHOCTUKY HassBHOCTI 1 BUBHAYCHHS CTaIIAHICTh AlabeTuyHOl HedpomnaTii
3MIMCHIOBAJIM Ha OCHOBI pIBHA albOyMiHYpii Ta pO3paxyHKy MIBHUIKOCTI
KJIyOOUKOBOT bimpTparii 3a KpEaTHHIHOM [37,139,172]. Cranis
HOPMOAJILOYMIHYPii XapaKkTepu3yBajlach BMICTOM aibOyMiHy B cedi MeHie 30 mr.
Jns cranii MikpoanbOymiHypii OyB XapakTepHUM BMICT aibOyMiHY B ceul Big 30
Mmr 70 300 mr. Bmict anbOyMiHy B cedi 6tbiie 300 Mr CBITYMB PO MPOTECIHYPIUYHY
cranito niabetnuHoi Hedpomartii. OLIHKY HUPKOBOI (yHKIII 32 BEIUYHUHOIO
HIBUIKOCTI KIYOOUKOBOI (hiIbTpalii 341MCHIOBAIM HACTYIIHUM YMHOM: BEJIMYMHU
nmoka3zHuka moHaa 90 MJI/XB. BIAMOBIZAIM HOPMaIbHOI ab0 MiJBHUINCHOT (YHKIIIT
HUpoK; 60-89 Mi/XB. — He3HauHOMYy 3HIXKEHHIO QyHkIii; 30-59 wmi/xB. —
MOMIPHOMY 3HIKEHHIO (PYyHKIi; 15-29 MiI/XB. — 3HAYHOMY 3HMKEHHIO (YHKIII
HUPOK 1 3HA4YEHHS IIBUAKOCTI KIyOOukoBOi (unbTpauii MeHme 3a 15 Mir/xs.
XapaKTepU3yBaJIo TEPMIHAIBHY CTaJi}0 HUPKOBOI HEJOCTATHOCTI.

BumiproBanHs apTepiaJbHOTO THCKY 3a «O(ICHUM» TMPOTOKOJIOM 1
KiacuQiKalio pe3ynbTaTiB 3AIHCHIOBANIM 3riqHo pexomennanii [70,93,168,242].
Kareropito onTUManbHOro TUCKY J1arHOCTYBaJIM Npu 3HaueHHsIX ATc menme 120
MM pT. c¢T. 1 ATag — menme 80 MM pr. cT. Kareropirto HOpMaabHOTO THCKY
niarHoctyBanu B aBoX BapiaHTax ATc/ATn: HopmanbHUN apTepialibHU TUCK —
120-129/80-84 mm pT. cT. i Bucokuii HopMaiabHHi — 130-139/85-89 MM pt. cr.
AptepianibHy Tineprensito 1, 2 1 3 crTyneHiB kiacudiKyBad TPH 3HAYCHHSX
ATc/ATn 140-159/90-99 mm prt. cr., 160-179/100-109 mm pt. cT. 1 180/110 1
Oinbllle MM PT. CT., BIANOBIAHO. OKPEMOIO KaTEropi€l0 BUIUISIM 130JIbOBAHY
CUCTOJIIYHY apTepiayibHy TinepTeH3ito npu 3HadeHHsX ATc 140 1 Guiblie MM pT.
cT. 1 ATa menme 90 MM pT. CT.

HasBHicTs MakpoaHTionartii HIKHIX KIHIIIBOK J1arHOCTYBaB JIiKap-Xipypr
3riJIHO HacTaHoB [5,37,172]. B o0cs3i1 11i€i poOOTH BUKOPHUCTOBYBAJIM BUCHOBOK Y
dbopMi TBEpIKEHHSI HASIBHOCT1 200 BiJICYTHOCT1 Y XBOPOT'O IAHOTO YCKJIAIHCHHS.

Pesynbratn mamxetroBoi mpobu PJIK [46,205,206] BHKOPHCTOBYBAIM IS

omiHkK (yHkmii engorenito. [lpu mnpoBeaeHHI TPOOM HAKIATATH MAHKETKY
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TOHOMETpa Ha IuIeYe 1 PO3AMYXYBaJIM ii Tak, N[00 THUCK B Hill OYB CepeHIM MIXK
ATc 1 ATn mamienta. Uepe3 5 XBHIMH MaHXETKy 3HIMaIM 1 IMiJApaxOBYBaJIA
KUIBKICTh TETIXid B OOMEXEeHIM 25-10 KBaJIpaTHUMH CaHTUMETPaMH JIOBUIHHO
obpaHoi ob6nacti mepenmaiyys. Haspaicte 10 1 MeHII mneTixii B oOpaHOMY
KBaJIpaTi BBAXXaJIM HOPMAJILHOIO PEAKIIEI0 CYIMHHOTO PYCIa, a pe3ysbTaTu Mpoou
— HeratuBHUMU. llo3uTuBHMII pe3ynbTaT mnpodu, skik acomitoBamn 3 EJIO,
OLIHIOBAIX 3a Takoro mkanorw: 11-20 merixiit — 2+; 21-50 netixiid — 3+ 1 OUIbIIE
50 neTixiit — 4+.

Bumeonucani crafii 1 kareropii OylM KOHBEPTOBaHI B MOPSAIKOBI 3MiHHI
(ctyneHi, 0anu) 1 BUKOPUCTaHI B MOAAIBIIOMY IiJl Yac OMMCY pPE3yJIbTaTiB, IS

po3paxynky ITX 1 matemaTuuHiit o0poOii pe3ynbrariB (Tadm. 2.1.).

Tabnuys 2.1

KonBeprauisi AsKiCHUX NOKa3HUKIB (KaTeropii i craaiii) B nopsiAKOBI 3MiHHI
(ctyneni, 0as1m)

[TokazHuk Crapis, kateropis Cryninb, 6anu
Cryneni Jlerkuii 1
BakkocTi LI/I2T Cepenniii 5

Tsoxkmii 3
Kommnencarrs Hopmormnikemist HaTIIe 1
TIMCPIIHKeMIL 38~ o GinpHa amanTaris 2
cranaMu (rmikeMist HaTIIe 10 6,5 MMOJIb/JT)
EIE?}eCyBaHHﬂ HecrabinpHa gexkoMiieHcaris 3

(romikemist 61stbi 3a 7,0 MMOJIB/J)

CralinpHa JeKOMIICHCAIIS 4

(rmikemist 16-20 MMOJTB/T)

Bupaxxena nexommeHcaris 3)

(romikemist 61stb1 32 20 MMOJIB/T)
Komnencaris IToBHa kommnencarist (HbAlc <7,0 %) 1
TIICPIIKEMIL 32 3anoBinpHa kommneHcarii (HbA1 Bix 7,0 % mo 2
HbAlc 8 o

)

Hexomnencanis (HbAlc > 8,0 %) 3
Cramii Hemnpomnideparupna 1
'ma6eTHqH9.1. [IpenpomidepaTuBHa 2
peTUHOMATI]

[IponideparuBHa 3
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IIpoooesoicenns mabauyi 2.1

[Toka3zHuK Crapis, kateropis Cryninb, 6anu
Cramii BincyTHicTh 00’ €KTUBHUX JTaHUX 3a 0
m1a0eTUYHO1L HAsBHICTh MOJIIHEHpomnaTii
nomniHelponatii | bescumnromua cramis (1A 1 1B) 1

Cranisa xriHIgHEX TposB (2A 1 2B) 2
Baxka HeliponaTis 3
Crapuii Hopmoans6yminypis 0
J1a0eTUYHOT (anpOyMinypis mente 30 Mr/no0y)
Hedpormarii 3a MikpoaibOyMiHYpis 1
anpOyMmiHypiero | (anpOyminypis Big 30 mr/mo0y mo 300
MT/1100Y)
[Iporeinypis 2
(anmpOyminypis O 3a 300 Mr/mo0y)
Cranii HupxoBa ¢yHkIis HOpMaiibHa abo 0
N1a0eTHYHOI miasuiena (IIHK® > 90 mn/xs.)
Hedpomarii 3a Hesnaune 3umxeHHs QyHKIIIT 1
MIBUIKICTIO (ITK® Big 60 mir/xB. 10 89 MII/XB.)
KITyOOYKOBOT [TomipHe 3HMKeHHS QYHKIIIT 2
dbimbTparii (IHK® Bix 30 mur/xB. 10 59 MI1/XB.)
3HauHe 3HWKECHHS PYHKIII 3
(IOK® Bix 15 ma/xs. 10 29 Mmii/XB.)
TepmiHanbHa cTalisi HUPKOBOI HEJOCTATHOCTI 4
(ITK® menme 3a 15 min/xs.)
Kareropii OnTuManbHUN, HOPMAJTBLHUN 1 BUCOKHIA 0
pe3yNbTaTiB HOPMAJIbHUN TUCKH
BUMIPIOBAHHS AprtepianbHa rineprensis 1 cryneHs 1
apTeplalbHOTO | AprepiajibHa rineprensis 2 CTyleHs 2
TUCKY ApTepiasibHa rinepTeH3is 3 CTYINeHs 3
HasBHICTB BiacyTH1 KIIiHIYHI IPOSIBU 0
Makpoanriomnarii | Hasgsua 1
HIDKHIX
KIHIIIBOK
Pesynbratn HeratuBuui 1
npoou PJIK [To3utuBHUI 2+ 2
[TozutuBHMIT 3+ 3
[To3utnBHMI 4+ 4

2.3. 3a6ip KkpoBi i ceui Ta MeTOAUKH J1a00PATOPHUX JAOCTiIKEHb

VY BCiX Maii€eHTiB 3A1MCHIOBAIA 3a01p KPOB1 3 BUKOPUCTAHHIM BaKyyMHHX

cuctem tumy “BD Vacutainer”. KpoB Opanu BpaHIli HatmecepIie, 3 KyOiTaabHOI

BCHU B

KIJIBKOCTI

10 M. Ilpu HEoOXiTHOCTI

OTPUMAaHHS

CHUPOBATKH
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BUKOPHCTOBYBAJIU MPOOIPKH, SIKI HE MICTHJIM KOHCEPBAHT. /|71l OTpUMaHHs Ma3Mu
KpOB 30Mpany B MPOOIPKH 3 KATIEBOIO CULIIO €TUICHIIaMIHTETPAOIITOBOI KUCIOTH
(K2EATO). Ham npoGipku neHTpudyryBanu npotaroM 20 XB. 3 NPUCKOPEHHSIM
1500 g mpu Temnepatypi 4°C B uentpudysi K23 (Himeyunna). OTpumMany mia3my
a00 CHpOBATKy MOMIIIAIX B MPOMapKOBaH1 IJIACTUKOBI MTPOOIPKH IS TTOAATBIIIOTO
30epiranns npu Temmeparypi -70°C qo mpoBeneHHS aHaNi31B. Bu3HaueHHS BMICTY
HbAlc mnpoBomauau B Toi ke uac. KpoB s MOJEKYJISIPHO-TEHETHUYHHX
JOCTiKeHb 30upanu B mpoOipku 0e3 KOHCepBaHTY, MapKyBalu 1 30epiranu mpu
temriepatypi -70°C.

Ceuy 11 BU3HAUYEHHS IJIIOKO3Ypli 1 aabOyMiHypli 30Upanu mpoTsaroM 1o0u
B TUIACTUKOBHMI KOHTEWHEp, AKHi 30epiramu npu temieparypi 4-6°C. Uepes 24
roJIMHA 300py cedl BMICT KOHTEHHepa MepeMillyBalld, BUMIPIOBAIM 3arajlbHUAN
00’eM 1 BiAOMpaau B MPOMApKOBaHYy IUIACTUKOBY MpoOipKy obOcarom 50 mut juis
nojanbiioro 30epiranHs mpu Temneparypi -7/0°C 10 mpoBedeHHS aHami3iB.
3aranpHuii 00'eM ceui (iKCyBaIM B KapTKy, K JOOOBUH Jlypes.

BioximMiuH1 qocmiKeHHs Uil BU3HAYEHHS KOHIIEHTpallii B CUPOBATIIl KPOBI
TJIIOKO3U, KpEaTUHIHY, CEYOBMHHU, XOJIECTEPUHY, JIIOMPOTEIHIB HHU3bKOU
IIWIBHOCTI, TPUTJNIEPHIIB, a TaKOXX BMICTY TUIFOKO3W B C€4Yl MPOBOJIWIN Ha
apromatuuHoMy aHaiizaropi RT-200C plus (Rayto, Kutail) 3 BUKOpHCTaHHSIM
peaktuBiB Audit Diagnostics (Ipmanmis): «Glucose HEX», «Creatinine
ENZYMATIC (MPR)», «Urea UV (MPR)», «Cholesterol (MPR»), «LDL
Cholesterol DIRECT PLU»S, «Triglycerides».

[lepepaxoBaHi BHUILlE IOCTIKEHHS BUKOHYBAJIM TaKOX Ha O10XIMIYHOMY
anamizatopi Sinnowa BS-3000M (Sinnowa Medical Science&Technology Co.,
Ltd, Kuraii) 3 Bukopucranusam peaktusiB Glikoéz GOD/PAP folyékony, Karbamid
U.V. folyékony, Kreatinin Enzimatikus folyékony, Koleszterin PAP folyékony,
LDL Koleszterin Direkt folyékony, Triglicerid PAP folyékony (Diagnosticum Zrt.,
VYropiuna).

PedepentHi 3HaueHHsA: BMICT B CHpOBATIl KpoBi Tioko3n — 3,3-5,5
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MMOJIb/JI, KpEeaTUHIHYy Ui 4OJOBIKIB — 62-115 Mxmonw/n, ans xiHok — 53-97
MKMOJIb/JI, ce4oBUHU — 17-56 mMmonbw/m, xonectrepuny — 5,18-6,19 mmons/m,
JIIIONPOTEiH1B HU3bKOI muibHOCTI — < 3,400 r/n, Tpurinepunu — < 1,695 MMOJIb/1.
BwmicT ritoko3u B ceui — <0,504 r/m00y.

Bwmict rimikoBaHoro remorsio0iHy B KpOBI BHU3Hayajid Ha aBTOMAaTUYHOMY
anamizatopi RT-200C plus (Kurait) 3 Bukopuctanusim peaktuBiB (pipmu Audit
Diagnostics (Ipnangis): «HbAlc ENZYMATIC», a TakoX Ha aBTOMaTUYHOMY
amanizatopi remorno6iny «D 10™) (Bio-Rad Laboratories, Inc., USA).
Pedepentni 3Hauenns: 4,5-6,5% BiJ 3araJbHOTO BMICTY TeéMOTIIO01HY.

bioximiunumu metomamu Bu3Hadasm BMicT B KpoBi NO Tta JIK. NO y
CUPOBATIIl KPOBI OILIIHIOBAJIM 32 CyMapHUM PIBHEM MOro CTa0UIbHUX METabOIUTIB
(NOx) — mitputiB (NO;") i mitpatiB (NO3z ). Buznauenns nposoauau 3a NO, ™ i3
3actocyBaHHM peaktuBy ['pica [4]. BigHosnenns NOs~ 10 NO, ™ B iHKyOariiitHoMy
CepelIOBHINI 3ilicHIOBaIM 3a jgomomoror xmopucroro Bananmiro (VCls) [173].
OCHOBHI eTary BU3HAYEHHS: 3pa3Ki CUPOBATKH JACTPOTEIHIZYBAIIU JIOaBAHHSIM JI0
0,4 mn cuposatku 0,8 mit 0,5 N NaOH 1 0,8 M 10 % po3uuny cynbhaTy LHUHKY.
Bwmict npobipku nepemimyBanu 30 ¢ 1 neHTpudyryBaiu mpotsrom 15 xB. mnpu
9000 g. HamocanoBy pinmuHy B 00’emi 1,5 mil 3mimnyBaiau 3 piBHUMHU 00'eMaMu
peaktuBy I'pica (1 % cynsdaninamin, 0,1 % nadrtunengiamin, 2,5 % ¢ocdopHoi
KUCIOTH) 1 cBixkompuroroBanoro pozuuny VCl; (400 mr VCls B 50 M 1N HCI) i
iHkyOyBanu 30 XB. mpu KiMHATHIN Temmiepatypi. AGCOpOIIit0 PO3UNHY OIIHIOBAIH
CHEKTPOPOTOMETPUYHUM METOJIOM TMpPHU JOBXKMHI XBWiIl 546 HMm. SIk cranmapt
BUKOPUCTOBYBAJIM HITPUT HATPIIO.

Busznauenns JIK B mumasmi KpoBi 3aCHOBaHE Ha BUMIpI MIKY IOTJIMHAHHS
EKCTPaKTy KOHBIOTaTiB JIEHOBUX CTPYKTYp TIJPOINEPEKUCIB JIMiIB B TENTaH-
i3ompomninoBii cymin [3]. OCHOBHI eTany BU3HAYEHHs: eKCTpakiiil migmaBamu 0,2
MJI TJIa3MU KPOBI, J0 AKUX J0AaBalIu 4 MJI TenTaH-1301ponanonoBoi cymimi (1:1) 3
MOMANBIIUM CTpymryBaHHAM mpoTsirom 10-15 xB. Ilicns 1mporo B mpoOipky

nonaBanyu e 1 mu 0,01H po34rHy COJITHOI KUCIOTH 1 2 MJI TeNTaHy, 1HTEHCUBHO
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CTpPYIIYBAJH 1 MICJIS BIACTOIOBAHHSA 1 po3IapyBaHHs cymimii Ha npots3i 20-30 xB.,
BiIOMpaM refTaHOBHA IIap, B SIKOMY BUMIPIOBAIM €KCTIHIIIIO MPU JOBKUHI XBUJI
233 HM. B sgKOCTI KOHTpOJIbHOI MpOOM BUKOPHUCTOBYBAJIM 3pa30K, IO MICTUB
3aMicTh maazMu 0,2 MJI TUCTHIILOBAHOI BOJM 1 MPOKMIIIOB yCi IIEpepaxoBaHi BHUIIE
Buau o0poOku. 3mict JIK po3paxoByBanu siK 3700yTOK 3HAYEHHS ONTHYHOI
HIUTBHOCTI 3pa3Ka 1 pakTopy po3BEACHHS IIa3MU F€ITAHOBUM PO3YHHOM.

OnTuuHy HIIIBHICTE PO3YMHIB i 9ac 610XIMIYHUX AochimxkeHb piBHIB NOX
1 JIK BumiproBanu va npuiaai «SPECORD-200» (Himeuunna).

Y mmasMi  KpoBi IMyHOGEPMEHTHHUM METOJIOM 3 BHUKOPUCTAHHSIM
BIJIOBIJTHUX TECT-CUCTEM BU3HAYAIM BMICT 1HCYIIIHY 1 JienTuny («Insulin ELISA»,
«Leptin ELISA» DRG International Inc., USA), a Ttakox uunHukiB EJI®: ETI
(«big ENDOTELIN-1», Biomedica Immunoassays, Actpisi), eNOS («Human
eNOS», R&D Systems, CIIIA) 1 TNFa («Human TNFa», Bender Medsystems,
ABcTpisi). VY cedul BHU3HAQYAIM KOHIGHTpALllD albOyMIHYy 3a JOIOMOTOIO
IMyHO(EPMEHTHOTO METOJly 3 BHUKOPUCTaHHSIM HaOOpiB peakTuBiB «Micro-
Albumin ELISA» (DRG International Inc., USA). Io60By ekckpelito anb0yMiHy
pPO3paxoByBaJM 3 HOTO KOHIIEHTpAIIIl B IEpEpaxyHKy Ha J0OOBUIA JI1ype3.

VY Tect-cuctemMax 3 METOIO KUJIbKICHOIO BU3HAUYEHHS 3a3HAUYEHHUX PEYOBHH
BUKOPUCTOBYETHCSI TPUHIUI JBOCAUTOBOTO IMyHO(PEPMEHTHOIO aHaII3y (CEHIBIY-
MeTon). Y JyHKHM IUIaHIIeTa 3 1MMOOUTI30BaHUM CHElNU(PIYHUM aHTUTCHOM
BHOCWJIM JOCJIJPKYBaHUM 3pa30K 1 KOH'IOraT, M0 MICTUTh aHTHU-CHenuQiuHi-
aHTUTLJIA, MIYCHI TIEPOKCHIa3010. BiamoBijgHa peyoBMHA 13 3pa3ka B IIUX yMOBax
3B'SI3YEThCS 3 AHTUIEHOM HA IMOBEPXHI JyHKM Ta KoH'toratoMm. HesB'a3anuit
Marepial BUAAISIETHCA BiAMUBKOIO. Ilicis BiAMMBKM aKTHUBHICTh BH3HAYa€EMOIi
pEYOBUHH, 3B'A3aHOI HA TIOBEPXHI JIyHKH TUIAHIIETY, MPOSBISIETHCS 0/IaBaHHSIM
cyoctpaty (TMB). IHTEHCHBHICTH, KOJBOPOBOI peakiii MNPSIMO MPOIMOpIliiiHa
KUIBKOCT1 aHaNTy y 3pa3ky. KoHIeHTpaliio BU3HA4YalOTh 3a KajdlOpyBajJbHUM
rpadikoM 3aJIeKHOCTI ONTHUYHOI MIITLHOCTI BiJl 3MICTY PEUOBHH B KalliOpyBaJIbHUX

npoOax. IHTEHCHUBHICTH 3a0apBJi€HHS NPOAYKTIB 1IMYHO(DEPMEHTHUX pPeaKiii
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KUTbKICHO BUMIPIOBAJIM Ha miiaHmeTHomy piaepi «Multiscan EX» Thermo Electron
Corp. (Oinnstamis) py A0BXKUHI XBWI 450 HM.

Amnani3 nomimopdismi rs1799983 rena NOS3 (renna mokamizaiis 7936.1),
rs6842241 rema EDNRA (renna nokamizamis 4031.22) i rs5351 rena EDNRB
(reana nokamizaiis 13022.3) mpoBeacHO METOJO0M IIOJIMEPa3HOi JIAHIFOrOBOI
peakmii (ITJIP) y peanmsHOMy waci. Ha mepmomy etami AOCTIIKEHHS MPOBOIMIIN
BuauieHHss TeHomHoi JIHK 3 1iibHOI BEHO3HOI KPOBI 3 BHUKOPHUCTAHHSIM
cragmaptaux peaktuBiB «PureLink® Genomic DNA Kit For Purification of
Genomic DNAy»; Bupobnux INVITROGEN (CIIA). Ha papyromy erami
nposeneHo [IJIP y peasbHOMy 4Yaci BUBYAaEMHUX 3pa3KiB 3 BUKOPUCTaHHSIM
yHipikoBaHux Ttect-cucteM «TagMan Mutation Detection Assays» Life-
Technology (CIIIA) B aBTomatmunoMy amintidikatopi Gene Amp® PCR System
7500 (Applied Biosystems, Inc., CIIIA). KoHTeKCTHI MOCIIZOBHOCTI IS

nomiMopdi3miB rs1799983, rs6842241 i rs5351 Oynu BIANOBITHUMU:
CCCTGCTGCTGCAGGCCCCAGATGA [G/ITJCCCCCAGAACTCTTCCTTCTGCCCC,
TATTCTGGTTGGCTGATTCTCCCTC[A/C]TAGAGAAGCTGTAAGATTAGTGAAC,
ATGGCAAGCAGAAATAGAAACTGAA[C/T]AGCCACCAATCTTTTGCTGTCTTGT.

[IpuHiun MeTomy 3aCHOBaHMM Ha BHMKOPUCTAHHI MpoIecy aMrutidikarii
JIHK, mo nosnsirae B MOBTOPIOBaHHI LUKIIB TeMiiepaTypHoi neHarypamii JHK,
BiJINATy MpaiMepiB, 3 MOJATBIINM HAPOUTYBAHHSM MOTIHYKJICOTUIHUX JIAHIIOTIB 3
UX MpaiiMepiB 3a y4acTio Tad-mojiMepasu. Y peakuiiHy CyMIll IJisi MPOBEAEHHS
I[IJIP BBemeni JIHK-30HmM, KOXEH 3 SKUX HaBaHTaXCHUH (DIyOpECICHTHOIO
MITKOIO 1 racuteneM dayopecueniii. [Ipu yTBopeHHI asenb-crnenudiuHoro
npoaykry ammutidikaiii JJHK-30u1 pyitHyeThes, aist TacuTens Ha QIyopecleHTHY
MITKY TPUIUHSETHCSA, 10 BEAE 0 3pOCTaHHs pPiBHA (ayopecueHii. OcTaHHii
PSIMO TIPOTIOPIIIMHIKN KUTBKOCTI aJielb-Crenu(IYHUX aMIUTIKOHIB, 1110 YTBOPUITUCS
Opy KOXXKHOMY UMKl amiutidikamii. [ns gerexuii mpoaykTiB  amrmunidikaiii,
MOB’13aHUX 3 HYKJICOTUJIHUMHU 3aMIHAMU 3T1AHO J0 KOHTEKCTHOI MOCIIIOBHOCTI, B

HaOopax  Bukopuctani  MiTku  VIC/FAM. [Ilporpama  aBTOMaTW4HOTO



49

amIutipikaTopa aHasli3y€e MIBUAKOCTI 3pOCTaHHS PiBHIB (DIyOpeCUEeHIT IS KOKHOT
MITKA. AHaNi3 a€ TPYU THUIH BHUCHOBKIB JJIs1 KOKHOI POOH: TOMO3UroTa Mo 1-my
aJIeIt0 KOHTEKCTHOT 3aMiHM HyKJIeoTuAiB (MiTka VIC), romo3urora mno 2-my aneiro
KOHTEKCTHOI 3aMiHu HyKieoTuaiB (MiTka FAM), un reTepo3urora.

Ananiz nomimopdizmy rsl800629 rena TNFo (SNP y mnpoMoropHOMY
perioni -308G/A; renna nokamizamis 6p21.33) mpoBemeno meromom IIJIP 3
MOAANBIIOK  €NEeKTPO(POPETUUHO  JCTEKIE0  NPOAYKTIB  aMmIuTidikartii.
Buninenus renomuoi JIHK 3 neiikonuTiB miIbHOI BEHO3HOI KPOBI MPOBOIMIA 3
BUKOpUCTaHHAM cTaHgapTHuX peakTuBiB «JIHK-excmpec-kpo» HIID «JliTex»
(P®). 3 xoxuum 3paszkom BuaiieHoi JJHK mpoBogwnu amrmutidikamio 3 gBoMa
anenb-cuenupiuHIMHE TIpaliMepaMu, BiINMOBiAHUMH 10 KOHTeKcTy SNP (G/A).
Koxen nuki ammm@ikamii y npucyTHOCTI (epMeHTy [ag-monuMepasbl MPU3BOIUB
JI0 TIOJIBOEHHS YUCJa KOMiN ajenb-cineudpiyHuX AUITHOK, 10 J03Boise 3a 30-40
HUKIIB «HanpautoBatu» ¢pparmedt JJHK B KutbKOCTI, 1ocTaTHIN i AeTekuli. B
SAKOCT1 Habopy peareHTIB miia amrutidikaii 3acrocoByBaiu «SNP-excripec, TNF
G-308Ax», HIT® «Jlitex» (PD).

[IJIP mpoBogumm ©Ha ammiidikaropi «GeneAmp PCR System 2400»
(Applied Biosystems, Inc., CIIIA). Peakiiifiny cymii moMimiaiyd B MPOrPITHI 10

94°C ocepenok Tepmonukiepy. IIporpama momanbinoi 1HKyOarlii mpuBejeHa B

tabui 2.2.
Tabnuys 2.2
IIporpama ammiigikanii aneabHoro nojgimopgismy resa TNFa
briok nmporpamu Temneparypa, °C TpuBamicTs, C KibKiCTh IUKJTIB
1 93 60 1
93 10
2 64 10 35
72 20
3 72 60 1
4 10 30epiraHHs -
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Hetexiito anenb-cienudiuanx  ¢parmentie JIHK 3aiicaioBamn B 3%
araposHomy Tremi, BurotoBieHomy Ha TAE-Oydepi micas enektpodopesy B
TOPU3OHTAJIbHIM KaMmepl TMpH HaIpyKeHOCTl elekTpuuHoro mojs 10 B/cm Bix
mkepena noctiHoro ctpymy «Ensd-4» (TOB «/IHK-Texnonoris», PD) .

Koxna mnpo6a JIHK 3aiimama B rem 2 nayHkd. B mepmry BBoaMIH
amIuTi(hiKOBaHy peakIiiiHy cyMill 3 mpaiimepamu, cnenudiuaumu no G-anens, y
npyry — no A-anens. Jns dapOysanns ¢parmentis JIHK BuxopucroByBamu 1%
po3urH OpoMuCTOrO eThIito (5 MK Ha 50 MJI BUKOPHUCTAHOTO Telto). Bizyamizartito
3abapBienux ¢parmentis JTHK 3aiiicHIOBamu B MPOXITHOMY YIbTPadioleTOBOMY
CBITJ mpu A0BKUHI XBWIl 312 HM B TpancumomiHatopl «TFX-20 M» («Vilber
Lourmaty, ®@paniiis).

TumoBuit Bua remo micas (opesy mpeacTaBieHud Ha pHC. 2.2. AHami3
300pa)X€HHs J03BOJISIE JaTU TPU TUIIKM BHUCHOBKIB JJII KOXKHOI JIOCIHIJKYBAaHO1
npodu: romo3urota mo anenmo G (G/G) mpu HAIBHOCTI CMyTH JHIIE B TEPIIii
nopixiii; romo3urora mo anento A (A/A) mpu HAIBHOCTI CMYTHW JIMINE B JAPYTii

nopixiii; rereposurora (G/A) nmpu HassBHOCTI CMYT B 000X JIOPIXKKaX.

i PRLY e e Ay M I W R e

Puc. 2.2. ®parmeHT remto micas enekTpodope3y MPOAYKTIB aMmrutidikaiii
IIpY aHaJi31 alenpHOTO TosiMopdizmy reHa TNFa:

I, 11, 11, 1V, V — HOMepH mochiKyBaHUX 3pa3KiB;

1 — nopixxku mictate pparment JJHK, cnemudiuni no anens G;

2 — nopixku Mictath Ppparmentu JAHK, cnenudiuni no anens A.

3pasku I i Il — renotun G/G;

3pa3ok V — redorun A/A;

3pasku III 1 IV — renotun G/A
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2.4. MatemaTH4Ha 00po0Ka pe3yabTATIB A0CTiIzKEHHS

Y nmocmixeHHi Oylio 3ampolOHOBAHO Ta BHUKOPUCTAaHHS OPHUT1HAJIBLHOTO
1HIEKCY TshKKOCTI xBopoOu — ITX. BenmumHa 11bOro 1HACKCY € BiIJIHOIICHHSIM
CYMapHOi CTYIEHI TSDKKOCTI J1a0eTHYHUX YCKJIaJHEHb, HAsBHUX y XBOPOTO Ha
/12T, nmo #oro BIKy, BHUpaXeHe B YMOBHUX oAuHHUIX (yM. oxa.). ITX
Oe3mocepelHbO  TOB'SI3aHMN 3 IIBHIKICTIO IPOTPECYBaHHS  YCKJIAIHEHb
3aXBOPIOBAHHS B NIEPEPaxyHKy Ha BiK XBOPOTO, a OT)KE XapaKTePH3yBaB TSHKKICTh
nepebiry miabery.

ITX po3paxoByBaiiu 3a GopMyJIOLO:

ITX = (3}, _, CTVi)/B*100 (2.1),
ne CTY — crymeHl TSKKOCTI JIa0ETMYHMX YCKJIaJAHEHb HAsBHUX Y

rari€eHTa 3riggo xo tadi. 2.1;

B — Bik narjieHTa (pokiB).
IMT oGuucnroBanu 3a GopMyJIoo:

E
IMT = 3 (2.2),

ne B —wmaca marienTa B KT;

3 — 3piCT maIli€HTa B M.

Po3paxoByBasiv BEIMUMHU 1HAEKCIB, 1[0 XapaKTepU3yBaJId CTaH 1HCYJIIHOBOI
PETyJsAIii BMICTY TIIOKO3U y KpOBi. 3HAUEHHS 1HJEKCY 1HCYJIIHOPE3UCTEHTHOCTI —

HOMA-IP po3paxoByBaiu 3a HopMyIIoro:

raroxoza (0 )+ incyain(0)

22,5

HOMA — IP = (2.3),

ne  rmoko3a (0) — KOHIIEHTpaIlis TITIOKO3H Y KPOB1 HATIIE, MMOJIB/JT;

1HCcyIiH (0) — KOHUEHTpallis 1HCYJIIHY B KpoBI HaTiie, MKMO/MiL.



52

[anekc ¢yHKIIOHYBaHHA [-KIITUH MiAIUTYHKOBOI 3amo3u — HOMA-®BK
pO3paxoByBaIH 32 (HOPMYJIOIO:

imcymin(0)+20

HOMA — ®BK = (2.4),

rmoxosal(0)-3,5
ne: rmoko3a (0) — KOHIIEHTpAIlis TITFOKO3H Y KPOBI HATIIE, MMOJIB/IT;
iHCcyIiH (0) — KOHIEHTpallis 1HCYJiIHY B KpoB1 HaTie, MKMO/MJ1.
Pozpaxynok inaekcy uyrnuBocTi A0 iHcyniny — QUICKI) 3aificHioBanu 3a

dbopmyoro:

1

QUICKI = (2.5),

log imcymis(0)+log rooxosalo)
ne  mmoko3a (0) — KOHLEHTpallis TJIFOKO3U y KPOB1 HATIIE, MMOJIB/JI;

iHcyniH (0) — KOHIIEHTpaIlisl 1HCYJIiHY B KpoBi Hatie, MKMO/miL.

Pospaxynok HIK® npooaunu 3a ¢opmynoro CKD-EPI (Chronic Kidney
Disease Epidemiology Collaboration) [139]:

IK®=a* (Cr *0,0113/b)c* 0,99348¢ * d (2.6),
ne  Cr— kpeaTuHiH CHpPOBATKH, MKMOJIb/TI;
Age — BIK;
s xxiHok: a=144; b=0,7; ¢=-0,329, sxmo Cr < 62 MKMOJb/II 200 c=-
1,209, sxmo Cr > 62 MKMOJIB/II;
s gonoikiB: a=141; b=0,9; c=-0,411, sxmo Cr < 80 MKMOIB/T 200
c¢=-1,209, gxmio Cr > 80 MKMOJIB/T;

d=1,159 y npencraBHUKIB YOpHOMIKIPOi pacu a6o d=1 — y iHIIHX.

JIJist CTaTUCTUYHOT 0OpOOKM OTPUMAaHUX JIaHUX BUKOPUCTOBYBAIM IIPOrpamy
Statistica 10 (StatSoft, Inc., USA). KoxHy cTatucTudHy BUOIpKY OI[IHFOBAJIM Ha
NpeaAMeT XapakTepy po3noAiuly AaHux — mnpoBoawin Tectu Komamoroposa-

CumipnoBa (KS), Anpepcona-Jlapmurra (AD) i xi-xBagpar (x?). HopManbHicTb
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po3nofiny miarBepaKyBanu mpu p>0,05 (tabdin. 2.3).

TaxuMm 4MHOM KUIBKICHI 3MIHHI BCiX BapiallifHUX psiiB, 10 Oynu 3amydeHi
B poOOTY MaJld XapaKTep pO3NOJILTy BIAMIHHUN BiJl HOpPMAJIBHOTO. Y 3B'SI3KY 3 IUM
JUIS X OMHCOBOi CTATHCTUKH BUKOPHCTOBYBaiM Meniany (Me), meprmii 1 TpeTii
kBapTuib (Q1; Q3).

JIBi He3asie)kH1 BUOIPKHA JaHUX TOPIBHIOBAIM 13 3aCTOCYBAaHHSAM KPHUTEPIO
Manna-VYitHi (U), 3anexHi — kputepito Binkokcona (W). Tpu 1 Oubliie BUOIpoK
OIIIHIOBAJIM 3a JOTIOMOTOI0 PAHTOBOTO AMCIepciiHoro aHanizy Kpackena-Yoiica
(H) mist He3anexHuX 3MiHHUX. JIJ1s1 TIOPIBHSHHS YacTOT KAaTEropiajbHUX 3MIHHHX
BMKOPUCTOBYBaIM HemapameTpuusi kpurepii y° Ilipcona B mommikauii C€iirca i
JIBOCTOPOHHIHN TouHui Meton Dimepa (Fet2).

JIOCTOBIpHICTh BIIMIHHOCTEH B PO3MOAUI YAaCTOT T€HOTHUIIIB 1 ajlelield IpH
NOPIBHAHHI TPyl «BUIIAJOK-KOHTPOJIb» OLIHIOBAJIM 3a JOMOMOTOI0 aHali3y
TaOuIb crpsbkeHocTi (3%2 i 2x2, BianmosigHo) 3a kputepiem 2. CTyminb acomianii
TEHOTHUIIB 1 ajenel 3 3aXBOPIOBAHHSM BHM3HAYaJIM 3a BEJIMYMHOIO BIJHOLIEHHS
maHciB — BII. CtaTucTuuHy 3HAUyIIICTh HIABUIIEHHS PHU3UKY MIATBEPAKyBaja
BenuunHa B Ginbiie 1, 3a Tiel ymoBH, 1110 BoHA noTparuisia B 95 % BiporiaHuii
iaTepBan (95% BI). BianosigHo, Ha 3HAYYNIICTh 3HMKEHHS PU3HMKY BKaszyBala

pennunHa Bl menie 1.

Tabnuysa 2.3
Pe3yabTaTu nepeBipku Ha HOPMAJIBHICTH PO3MOALLY KiJIbKICHUX 3MiHHUX

[Toka3Huk p(KS) p(AD) p(%2)
Bik, pokiB 0,120 0,313 0,047
TpuBasnicTh 3aXBOPIOBaHHS, POKIB 0,019 0,012 7,07e-14
IMT, kr/m? 0,160 0,074 0,002
ATc, MM pT. CT. 0,007 0,008 0,00e-01
ATn, MM pT. CT. 9,00e-05 0,004 0,00e-01
I"'mixkemist, MMOJIB/JT 6,68¢-08 2,19¢-04 0,00e-01
Iacynin, MkMOa./mi 0,010 4,94e-04 0,00e-01
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[Toka3Huk P(Ks) P(aD) Po2)

HbAlc, % 0,00e-01 0,00e-01 0,00e-01
CeyoBHHA, MMOJIB/TI 0,682 0,496 0,153

Kpeatunin, MKMOJIB/1T 4,33e-04 0,002 2,20e-05
Hiypes, /100y 0,00e-01 0,00e-01 0,00e-01
XonecTepuH, MMOJIB/IT 0,028 0,054 6,90e-05
JlinmornpoTeiny HU3bKOO HIIILHOCTI, T/ 0,232 0,400 0,005

Tpurminepuau, MMOJIb/JT 0,002 4,75e-04 0,00e-01
JlenTuH, Hr/MII 7,80e-05 9,50e-05 0,00e-01
['nroxo3ypis, r/1 7,00e-06 6,00¢-06 0,00e-01
Ans0yMiHYpis, MI/100y 0,00e-01 0,00e-01 0,00e-01
ET1, dmons/Mn 7,03e-09 1,59¢-06 0,00e-01
NOX, MKMOJIB/IT 2,56e-04 8,98¢-04 0,00e-01
eNOS, nr/mn 0,016 0,001 0,00e-01
TNFa, nr/mn 0,001 0,002 0,00e-01
JK, Ox./mn 0,00e-01 0,00e-01 0,00e-01

BuBueHHs BIUIMBY (DAKTOpPHUX 3MIHHUX Ha 3aJIeXkHI, a TAaKOX pO3poOKa

MaTEMaTHYHUX MOI[GJ'ICﬁ BUKOHYBaJIaCd 3 BHUKOPHCTAHHAM JIHIMHOTO Ta

HETIHIHHOTO, OfHO- 1  OaraToakTOpPHOTO  PErpeciiHoro  aHami3iB B
obuncmoBanbHux cepenoBumax GLZ 1 GRM. 3anexHi 1 He3aJIekH] 3MiHHI, IO
BUKOPHUCTAHO I NOOYJOBM MaTeMaTHYHUX MOJEICH Ta iX BIAMOBIIHICTD
3MIHHUM PETpEeCiiHUX PIBHSIHB IPE3EHTOBAHO Yy Tabiuii 2.4.

Bia0ip cTaTMCTUUHO 3HAYYLIUMX HE3AJIEKHUX 3MIHHUX PErpeciiiHUX PiBHSAHb
(mpenuKTOpiB)  3AINCHIOBAIM B PEXHUMI  TOKPOKOBOTO  BHKJIIOYCHHSI.
Po3paxoByBasin koedimientn perpecii () ix cranmaptHi nmommiaku (SE) Ta
3HAYYIIICTh iX BIAMIHHOCTEH BiJl HYJIbOBOI TIIOTE3M 3a KpUTepiem t i miHIMHUX,
aco Wald-cratuctukun (Wald) s snorictuynmx  mozeneit.  Jlnsg  OLiHKH
aJIeKBaTHOCTI MOOYJOBAaHUX JIHIMHUX MOJieJeld BUKOPUCTOBYBAIM KOe(DillEHTH

MHOKHUHHOT Kopesanii (R) i nerepminanii (R?), a Takox kpurepiit @imepa (F).
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[Ipo agexBaTHICTH JIOTICTUYHUX MOJENEH CYIMIN MO KPUBUM OIEpaliifHuX
xapaktepuctuk (ROC), npu npomy pospaxoByBanu oty mig ROC-kpuBow —
AUC. Mogenb BBakaldW aJeKBATHOIO MPHU CTATUCTHUYHO 3HAUYIIIA BIIMIHHOCTI
AUC Big 0,5. [ns norictuuHux Mojnened pospaxoByBanin Wald cratucrtuky,

xoedillieHTH MakcHMMaIbHOI npaBaonoAioHocTi (- 2*log) Ta 2.

Tabnuys 2.4
BinnmoBinHicTh NOKA3HUKIB perpeciiHUX piBHAHb KaTeropiajabHuM,

Oe3nepepBHUM i iHIMKATOPHUM 3HAYEHHAM

[Toxa3Huku Kareropianbae | InaukatopHe Ha3pa 3acTocoBaHe
3HAYCHHS 3HAYCHHS 3MIHHUX TUTSI
perpecii | po3paxyHKiB
HesanmexHi 3MiHHI
NOS3 G/G 101 _
IHIUKAaTOPHE
rs1799983 G/T 102 NOS3 3HAYCHHS
T/T 103
INE G/G 101 _
IHIMKATOPHE
rs1800629 G/A 102 TNF | sawenms
A/A 103
EDRNA C/C 101 .
IHIUKATOPHE
rs6842241 CIA 102 EDRNA 3HAYCHHS
A/A 103
C/C 101 .
EDRNB C/T 102 EDRNB | IHAMKaTOpHE
rs5351 3HAYCHHS
T/T 103
ET1 i i ET1 Oe3nepepBHE
3HAYEHHS
NOX i i NOX Oe3nepepBHE
3HAYCHHS
eNOS i i eNOS OesrepepBHE
3HAYCHHS
TNFo i i TNE« OesrepepBHE
3HAYEHHS
i i Oe3nepepBHE
K K 3HAYEHHS
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IIpooosoicennn mabauyi 2.4

3ajieHl 3MIHH1

HasBHicTh N 0 p 1HIUKATOpHE
peTuHonarii Y 1 1) 3HAYEHHS
HasBHicTh N 0 1HIUKATOPHE
nojiHeHponaTii Y 1 P 3HAYCHHS
HasBHicTh N 0
Hedpomnarii 3a .
: 1HUKAaTOpHE
IIBUJIKICTIO P ko)
. Y 1 3HAYCHHS
KJIyOOUKOBO1
(diapTpamii
HasBHicTh N 0 )
Hedpomarii 3a P IHAMKATOPHE
pomarit: Y 1 (HILAY) 3HAYCHHS
aIbOYMIHYPIIO
HasgsnicTb N 0 )
: . 1HIUKATOPHE
apTepiaibHOI Par)
. Y 1 3HAUCHHA
rinepTexsii
HasBHicTh N 0 :
: . 1HJUKAaTOPHE
MAaKpOAaHriomnarii Pank)
. Y 1 3HAYCHHS
HIDKHIX KIHITIBOK
Oe3nepepBHE
ITX - - ITX bep
3HAYCHHSI

VY 3aBnaHHsx OiHapHOi kiacu@ikalli, Kl BHPIIIYIOTh JIOTICTUYHI MOJENI
BOXIMBUM € BHOIp TOUkM BijacikanHs (cut-Of-point) Ha HMOBIpHICHOI KpPHBOI,
TOOTO MOpIr WMOBIPHOCTI, IO PO3JUISAE JiBa KJIAacH MPOTHO30BAHUX MOMIM —
HEraTUBHUM 1 IIO3UTHBHMI. HaWdyacTimie ONTHMAJIBLHOIO TOYKOK BIJACIKAHHS
BBAXKAIOTh TOYKY PIBHOBaruM B fAKIA YYTJIMBICTb CIIBOAAA€ 13 CHEHU(PIUHICTIO
Mozeni. Bubip ajgexBaTHOT TOUKH BIACIKaHHS JTO3BOJISIE YIIPABISATH MPABMIBHICTIO
pO3Ii3HaBaHHS MO3UTUBHUX 1 HETATUBHUX MPOTHO31B.

Ha pwuc. 2.3 npencrapieHud NpuKIaJ YaCTOTHO-WMOBIPHICHOI JiarpamMu
3aJIEKHOCTI  YYTJIMBOCTI, CHENMU(MIYHOCTI 1 TMPAaBWIBHOCTI BIiJ 3HAYCHHS
“MoBipHOCTI. ONTUMaNIbHA TOYKA BiJICI4l B TPE3CHTOBAHOMY BUIIAJIKy BIJIMOBIIA€E

TOMYIIl IepeTUHY rpadikiB WX MOKA3HUKIB.




S7

1,000 —~—

0,900

0.800

0,700

0,600

0,500 Pag "MpasineHicts” Touka "0,491"

(0,491, 0,645)

0,400

0,300

0,200

0.100

0,000
0,200 0,300 0.400 0,500 0,600 0,700 0,800

Puc. 2.3. 3ajiexHicTh YyTIWMBOCTI, CHEHU(PIYHOCTI 1 MPaBUIBLHOCTI
perpeciiiHoi Mojiei BiJl HMOBIPHOCTI.

B HaBenenomy npuknaai Cut-of-point=0,491.

3a BEPTUKAJIBHOIO BICCIO 3a3HAYEHI TOKA3HMKU YYTIUBOCTI (OJIakuTHA
niarpama), crenugigHocTi (TIOMapaHueBa jiarpama) 1 NpaBWIBHOCTI (3€jIcHA

miarpama); 3a TOpU30HTAIBHOIO — HMOBIPHICTb.

Ha nmincraBi  aHamizy TMOKa3HMKIB — YYTIMBOCTI, CHEUHU(IYHOCTI 1
MPaBUIILHOCTI OIIHIOBAJIM KJIacH(iKaI[iiHI BIACTHBOCTI JIOTICTUYHUX PErpeCciifHuX
MOJIeNIel MIJITXOM TOPIBHSHHS 4acTOT (DaKTUYHMX 1 TPOTHO30BAHUX MO3UTHUBHHUX 1

HETaTUBHUX PE3yNbTATIB 3 BAKOPUCTAHHIM KpuTepis Fet2.
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PO3/ILT 3
AHAJII3 KJITHIKO-JABOPATOPHIX MOKA3HMKIB IO TPYIIAM
XBOPHUX

3.1. XapakrepucTUKa KJiHIK0-71a00paTOPHUX MOKA3ZHHUKIB, YACTOTH Ta

CTYNEHI0 YCKJIAIHEHb 10 IPynaM XBOPHX

AHaJi3 po3mojAiTy MaIi€HTIB MO Tpynax mokaszaB (Tabmn. 3.1), mo MemiaHa
BIKYy CYTT€BO HE Bijpi3HsIacs y KoHTpoubHil (puc. 3.1), 1-i ta 2-i rpynax, Tomi

K y XBOopHX 3-i rpynu — BoHa Oyna Buioro (59,0 pokis; p=0,033).

Tabnuys 3.1
XapakTepucTHKa Noka3HuKiB mo rpynam, Me (Q1; Q3)
[ToxazHuk ['pymniu mopiBHSAHB p
KonTpons 1-a 2-a 3-1

n=95 n=57 n=63 n=32

Bik. oKt 53,5 53,0 53,0 59,0 0.033
P (44,4; 62,9) | (50,0; 56,0) | (48,0; 59,0) | (53,5; 64,0) |
;F;)XIE:‘HI;C]:;’HH;[ 0,00 5,0 5,0 135 0,0e-01
poKi p > 1(0,00; 0,00) | (2,0;10,0) | (2,0;8,0) | (9,5;20,0) |
YOJIOBIKH 37 22 24 1
(0,389) (0,386) (0,381) (0,344)
*
Cratb o 58 35 39 21 0,974
(0,611) (0,614) (0,619) (0,656)

0,00 5,13 5,55 8,96 ]
ITX, ymom | (6 00:0,00) | (2,86; 7,41) | (3,40; 7,50) |(7.41; 10,72)| 00801

140 130 140 140
ATC, MMDT. CT. | (157 146) | (130: 145) | (130: 150) | (132; 150) | %%

91 85 90 90
ATo MMPT. CT. | g2 05y | (g0:90) | (80:95) | (80;00) | %018

[IpumiTka. p — CTaTUCTUYHA 3HAYYIICTh PO3OIKHOCTEH MK IpyrnaMH s

KiIbKICHMX ITOKA3HMKIB 3rigHo 10 kputepis H i qus sxicaux (mo3HageHo: *) — 2.



90

Bik, pokn
L=
=
—

L1
=

o T |

o Median
[]25%-75%

| Min-Max

Ej ()]
K-1
0,409
K-2
0,859
K-3
0,071
1-2
0,310
1-3
0,001
2.3
0,011

2

Koutpone l-a -a

Puc. 3.1. Bik (poku) maIi€HTIiB MO TPyIaM.

I'pymm

59

BianoBinHo, i1 TpUBaIICTh 3aXBOPIOBAaHHS y XBOpuX 3-i rpymnu ckiana 13,5

pokiB (puc. 3.2), Toxai sk y 1-ii 1 2-# rpynax — mo 5,0 poki (p<0,001). OTxe, xBopi

3 TSDKKMM CTYIIEHEM Ha 4ac 3ally4yeHHs y MporpaMmy JOCIHIJKEHHs OyiIu Ha 6 pOKiB

cTapiIMMu Ta Aosiue (Ha 8,5 pokiB) crpaxaanu Ha LI/I2T.

L¥S]
=

TpusanicTs, poki

S

KouTtpons l-a 2-a

o Median

1] 25%-75%

| Min-Max
Py
K-1
6,9e-25
K-2
2,3e-26
K-3
3,2e-17
1-2
0,912
1-3
7,9e-08
2-3
1,0e-09
I'pymm

Puc. 3.2. TpuBainicts 3axBoptoBanns Ha L[JI2T (poxu) mo rpymnam.



60

Takuii pe3ynbTaT BKazyBaB 3 OJHOTO OOKY, HA B3a€EMO3AJICKHICTh T3 1 BiKY,
a, 3 1HIIOT0, — Ha HAasBHICTh MpUBEpTarounx (akTopiB y xBopux 3-i rpynu. Jlo
TakuX (PakTopiB MOXKYTb OYTH BIJTHECEHI CIOCIO KUTTS Ta XapuyBaHHA, 1 B TOMY
gucii, reHetwuHi ¢aktopu [32]. JlaHi OCTaHHIX pOKIB TMOKa3ajau, IO
posmnoBctomkeHicTh [/JI2T HeyxuiapHO 3pocTae mpu TOMY, IO TPUBAIICTH JKUTTH
TakuX XBOpuUX 30UIbIIyeThea [124]. Kpim ToOro, rimepriikemis, Sk OCHOBHHUU
Mapkep AiabeTy, BUSBISAETHCS B OLIBII PAHHBOMY Billl Ta 30UTBIITYETHCS KITBKICTh
XBOPHX Yy CTaJlli KOMIIEHCAIII1 32 TOKa3HUKAMHU TTIKOBAHOTO TeMOTJI00IHY.

3a cTarTIO MO TpyIlaM CYTTEBHX PO30DKHOCTEH BHSABICHO HE Oyio (IUB.
tabn. 3.1 Ta puc. 3.3), KIIBKICTh JKIHOK Yy BCIX TpyHax IepeBakaia KiTbKiCTb
YOJIOBIKIB, IO BIAMOBIAAIO 3arajbHiii TeHACHIi po3moBcromkeHocTi [JA2T

[40,124].

1,00 Pa2)
0.80 K-l
’ 0,966
- — K-2
0.60 0,914
0.40 K-3
0,644

0,20 1-2
0,955

0.00 1-3

2-a 3-q

KoHTpoas 1-a 0.692
Y 0.39 0,39 0,38 0.34 2-3
mK 0.61 0,62 0,62 0.66 0,722

Puc. 3.3. Posnoain wonogiki (Y) 1 xxiHok (2K) xBopux Ha [IJI2T mo rpymam.

3a BepTUKAJIBHOIO BICCIO — YaCTOTH, 32 TOPU3OHTAILHOIO — TPYIIH

Hamu OyB 3amponoHOBaHWM OpUTIHAIBHUN 1HAEKC TIAKKOCTI XBOpPOOU —
ITX. BemuuunHa 1BOTO 1HIAEKCY € BIJHOIICHHSIM CYMH CTYNEHIB TSIXKKOCTI
niabeTUYHUX YCKJIaJHEHb, HAsBHUX Yy TMalll€eHTa, A0 HOro BIKYy, BUPaXE€HE B

YMOBHHX OJUHULISIX (UB. popmymy 2.1).
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Tak, mampuknaa, cepea OOCTESKEHMX XBOpuUX MiHiManmbHa BenmuymHa [TX
(1,82 ym.ox.) Oyna BimMiueHa y *KiHKH, 55 pokiB, ska cTpaxmana Ha [IJI2T oxun
pIK 1 Mana TUIbKU JiabeTuuHy mojiHedpomnariio 1 cr. — CTY=I; MakcumanbHa
(17,78 ym.on.) — y 4oiioBika, 45 pOKiB 3 JaBHICTIO 3axBoproBaHHS 10 pokiB Ta
HasBHICTIO PETHUHOIIATII, aHT10MAaTIi HMKHIX KIHIIIBOK, MOJIiHEeHponarii, HedponarTii
3a MIBIAKICTIO KIyOO4YKOBOi (ibTpallii — 2 CT. 1 apTepiaibHOI TinepTeH3ii — cyma
CTY=8. Otxe, ITX 3BOpoTHO 3anexaB BiJl BIKy ¥ NpsSIMO — BiJ HasBHOCTI Ta
CTYIICHIO YCKJIaTHEHb.

VY xBopux 1-i ta 2-i rpyn (mmB. Tab6m. 3.1 Tta puc. 3.4) ITX cyrreBo He
BiJIpi3HABCS (MeJlaHa CcKJiaja, BiAmoBigHo, 5,13 ym.ox. Ta 5,55 ym.on.), Toal sIK y

xBopux 3-1 rpynu OyB cyTTeBO BHUIIMM (8,96 yM.0i.), 1m0 OYyJI0 CTATUCTUYHO

3HauyuM (p<0,001).
18 o Median
16 -T- {[]25%-75%
] Min-Max
14 ] ;
12 K-1
. 5,6e-21
2. 10 )
5d a 2,5¢-23
= 8 1 [ K3
3,2e-17
6 5 o | 1-2
4 ] 0,348
1-3
2 2,2e-07
2-3
op —— - ‘ . | | 1.4e-06 |
KoHTpons l-a 2-a 3-n [pymmn

Puc. 3.4. Inaexc tsoxkocti xBopoou (ITX) mo rpymam.

Benuunnau aptepiaabHOro Thcky Oyau (mamB. Tabm. 3.1 ta puc. 3.5 i 3.6)
BUIIMMH 32 YMOB HAasBHOCTI JexommeHcauii 1 yckiuagHenb LIJI2T y xBopux 3-i
rpynu, mo OyJo CTaTUCTHUYHO 3HAYYIIUM JUIsl PI3HULI BEJIUYUH T1aCTOJIYHOIO

tucky (p=0,018).
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o Median
200t -T- 1] 25%-75%
1 Min-Max
K-1
0,650
K-2
0,675
K-3
0,093
1-2
0,730
l 1-3
| | 0,032 .
2-3
. 0,113 |
3-8 I'pynom

-

=
o
o
o

Alc, MM prcr.
o ®
o= [ ]
—

120 ¢ l

100

|7

b
il
)

Koutpois l-a

Puc. 3.5. Aprepianeuuii Tuck cuctomiuanidi (ATc; MM PT. CT.) TIO TpyIIaM.

110 o Median

[]25%-75%
100 | T Min-Max
T T 5

K-1
a { 10,002
K-2

: 0,043 |
80 l 11 K3
0,305
1-2
70 { | 0468 |
1-3
0,177
60 - - — 1 23
0,513 |

Kontpons l-a 2-a 3-a Tpymm

ATa, MM pr.cr.

Puc. 3.6. Aprepianbuuii Tuck aiactomuauid (AT, MM pT. CT.) 1O Tpynam.

BpaxoBytoun maiike 0JJHaKOBI 3HAUE€HHSI TUCKY MPU CTaTUCTUYHINA 00poOiil,
OyJ0 TpoaHaTI30BaHO KIJBKICTh XBOPUX 3 apTEpIaJIbHOI TiNepTeH3ien 3a

crynensimu [37] (Tabin. 3.2).
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Tabnuys 3.2
BinmiHHOCTI 32 CTyneHsAMM apTepiaJbHOI rinepTeHsii mo rpynam
Cryninp ['pynu nopiBHSIHB P(%2)
apTepiaibHOI i ] ]
rineprensii Kontponb, n ()| 1-a,n(f) | 2-a,n () 3-1, n (f)
0 42 (0,442) | 32(0,561) | 40 (0,635) 9 (0,281)
1 53 (0,558) |16(0,281) | 18(0,286) | 16 (0,500) 3.00-06
,UC-
2 0 (0,000) 6 (0,105) | 5(0,079) 3 (0,094)
3 0 (0,000) 3(0,053) | 0(0,000) 4 (0,125)

Sx BWTIKaIO 3 OTPUMAHUX JAHHUX, YaCTOTAa 1 CTYHIHb apTepiabHOI
rinepTensii JoCTeMeHHO 30uIblnyBaniaca 1no rpynam xopux (p=3,0e-06). Tax, y
KOHTPOJBHIM Tpymi apTepianbHy rineprenzito manmm 53 xBopux (f=0,558),
IPUYOMY BCl BOHU MaJld MIIBUIIEHHS apTeplajibHOTO TUCKY 1-To cTyneHto. Y 1-i
rpym — y 25 XxBopux Maina Micie aprepianbHa rineprensis (f=0,439), npudomy y
16 (f=0,281) Oyna 2-ra crymiHb i y TpboX Oyna 3-Ts CTYyMmiHb TimepTeHsii. Y
XBOpUX 2-i Tpynu apTepiajibHa rinepTeH3is Oyna BU3HaueHa y 23 XBOpHX
(f=0,365), Tomi six y 3-éi rpynu — y Oinbmocti xBopux (f=0,719), nmpudomy y
yoTHphox XxBopux (f=0,125) — aprepianbHa rineprensis Oyia 4-ro CTyMEHIO.

[Toxa3Huku BYTJIEBOJHOTO OOMiHY IO TpyIaM XBOPHX MOAAHO y Ta0. 3.3.

Tabnuys 3.3
BigMiHHOCTI Mi%k MOKA3HUKAMHU BYTJIEBOJAHOI0 OOMIHY 10 rpynam
[loka3zHukn ['pynu nopiBHsIHB p (H)
KonTpounb 1-a 2-a 3-1
["mikemisi, MMOJIB/JT 4.5 11,0 150 14.9 0,0e-01
JHHREMT, (4,0;5,1) | (8,7; 13,7) |(12,6; 18,7)|(13,0; 16,6)|
51 7,8 10,0 9,7
0 ’ ’ ’ ’ .
HDAILC, % (4.1:59) | (75:8,1) | (9.4;109) | (9,3, 10,7) | »002
: 12,0 15,4 13,8 6,0 ]
Tneymis, meMEMI 7 415 0V (7.5: 22,1) | (9.5; 21,1) | (4.0; 8,6) | 002
2,4 6,9 9,3 3,8 ]
HOMA-IP, ymon- | 1 3331 (3,7:10.7) | (6,1; 14.3) | (2.8:5.2) | %001
148,0 30,6 25,2 12,2 )
HOMA-OBK, ymon. | 149 160)|(16,7: 68.6)| (14.4: 36,0)| (7,0; 14,1) | %001




64

PiBennb riikemii 0yB nmocremenHo BummM y xBopux Ha LIJI2T (puc. 3.7) ta
3HayHO TmepeBullyBaB KoHTposub (p<0,001). Tak, piBeHb TIJIIOKO3U Y KpOBI
MepEeBUIIYBaB KOHTPOJb Y 1-if rpyni — y 2,4 pazu (p=6,9¢-25), y 2-i1 rpymi —y 3,3
pasu (p=2,1e-26) iy 3-i rpymi — y 3,3 pasu (p=3,2¢-17).

30

o Median
28 []25%-75%
¥ Ain-viax
26 T Min-Ma
24 -
22 .
3 20 6.9¢-25
E 18 K-2
g 2,1e-26 |
= 16 , i K-3
2 14 3.2e-17 |
E 1-2
c 12 s 4,5e-07 |
10 o 1-3
8 i 3,8e-05 |
2-3
6 " ; 0,645
4
2
Koutpons 1-a 2-a 3-n Ipynu

Puc. 3.7. PiBHi raikemii (MMOJIb/JT) IO TpyIaM.

Taxy  JuHAMIKy MaB i piBenb y kposi HbAlc (puc. 3.8). Moro pisens y
KpOBI MEPEBUIILYBAB KOHTPOJb Y -1 rpymi — y 1,5 pasu (p=4,6e-24), y 2-i rpyti —
y 2,0 pa3u (p=8,3e-26) iy 3-it rpymi —y 1,9 pasu (p=3,2e-17).

16

e Median

— (] 25%-75%

14 T Min-Max
Piy

12 K-1

4,6e-24 |

* 10 TT ] K-2

n-.ii
. 7| [83e26
=

K-3
8 % 3,2e-17 |
1-2
6 T o 2,5e-17 |
® 1-3
4 6,5e-15
J_ 2-3
0,786 |
Kontpons l-a 2-a 3-a I'pymn

a2

Puc. 3.8. PiBai HbAlc (%) no rpymnam.
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3aranoMm, pO3MOAUT XBOPHUX IO TPyMax BIAMOBIAaB CTYNEHIO KOMIEHCAIl
niabery 3a piBHeM rmikemii Ta HbA ¢ 3a kimacudikariiero [37] y 6amax (tadum. 3.4).
Crymnias xkommeHcarii I[JI2T 3a piBHeM riikeMii OIliHIOBAJIW 3a Tpajalli€ro

Bix 1 mo 5 6anis [37,41], pe3ynabTaTu ii BU3HAYCHHS HaBeAeHO y Tabmuili 3.4.

Tabnuys 3.4
Cryninb komnencanii HIZI2T y rpymax
[TokazHuk bamu ['pyrnu mopiBHSIHB p (%2)
1'3, n (f) 2'3, n (f) 3_Ha n (f)

1 1 (0,017) - -
Crymins 2 12 (0,211) - -
KoMIeHcami 3a 1) - g 34 (0,596) | 37(0,587) | 21(0,656) | 1,8¢-04
piBHEM TJIiKeMii
HATILECEPLIE 4 7 (0,123) 17 (0,270) | 10 (0,313)

5 3(0,053) 9 (0,143) 1(0,031)
Cryminb 1 24 (0,421) - -
KOMIIEHCAIIT 3a 2 33 (0,579) - - 0,0e-01
pisaem HbAlc 3 - 63 (1,000) | 32 (1,000)

1-# ta 2-1 cTyneHi KoMmneHcarllii 0yJiu BUSBIEHI TUIbKK y XBOpUX 1-1 rpymnu.
3-if cTymiHb — BITHOCHO OJHAKOBO PO3MOJIIJIMBCS Y XBOPUX BCIX TPYM, MPUUOMY
OUIBIIIICTh XBOPUX MaJid came 3-il CTYMiHb KOMIIEHCAIli 32 piBHEM TIIIOKO3U. 4-1 1
S5-I CTymiHb — 4YacTillle BHSBISUIMCS Yy XBopux 2-i Ta 3-i rpyn. Bussneni
PO301XKHOCTI, B I[LIIOMY, MaJIi CTAaTHCTUYHY 3HauyHIicTh (p=1,8¢-04).

3araapHOBU3HAHUM METO/I0M OIliHKHM KoMmrieHcaiii [IJI2T € i piBeHb y KpoBi
HbAlc; 3a pmanumm [25,33,39,41] tinbku 33 % xBopux Ha IIJI2T wmaroTh
KoMIieHcoBaHuii piBeHb HbA lc (<7 %). Sk maBeneno y tabmuii 3.3 ta Ha puc. 3.9,
xBopi 1-i rpynu manu piBess y kpoBi HbAlc 3 Menianuum 3nauenusam 7,8 % (I-i 1
[11-# xBapTHiIi, BigmoBigHo, 7,5 %1 8,1 %).

Bci xBopi 2-i rpynu (quB. Tabs. 3.3) manu HekoMInieHcoBaHuM piBeHb HbAlcC
(Me 10,0 %; I-# 1 I1I-#1 xBapTwm, BiAnOBiAHO, 9,4 % 1 10,9 %. Takox 1 Bci xBopi 3-
i rpynu Manu Bucokuii piBeab HbAlc (Me 9,7 %; 1-i1 1 [11-it kBapTuIti, BiMOBITHO,

9,3 % i 10,7 %).
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60 )
8 Median

[] 25%-75%
T Min-Max

P

K-1

40 0,014

K-2
0,002
K-3

5,1e-07
1-2

20t 0,787
. 1-3
- 2,0e-06
10 | 2-3
o 3.26—09
|

Kontpons l-a 2-a 3a [pynn

50

Treynin, MEMO/ M1
S

Puc. 3.9. PiBens incymniny kpoBi (MkMO/mi) 1o rpymnam.

OTxe KII0YOBa PI3HUI IS MOAANBIIOT OMIHKK 1-i 1 2-1 rpyn mossrana y
CTYIIEH1 KOMIIEHCAIlll XBOPUX 3 cepelHiM ctyneHeM TsukkocTi LIJI2T. ¥V 1-it rpymi
BC1 XBOP1 OyJiM KOMIIEHCOBaHI, TOJ1 SIK ¥ 2-i 1 3-# rpynax — HEeKOMIICHCOBaHI.

Takoxx Oyl0 NpoOaHAI30BaHO pIBEHb Y KPOBl 1HCYJIHY Ta 1HIEKCH
1HCYIIHOpE3UCTeHTHOCT1 (quB. Tadu. 3.3.). PiBeHb TOpMOHY MaB TEHJEHIIIIO 10
30UTBIIIEHHS y 1-1i Ta 2-¥ Tpynax y MOpiBHSAHHI 3 KOHTpoJieM (BiamnosiaHo, p=0,014
ta p=0,002). Ile BimoOpaxkano PO3BUTOK TINEPIHCYIIHEMII BHACIIIOK
iHcymiHOpe3ucTeHTHOCTI [40].

VY xBopux 3-1 rpynu dhopmyBanacs abCOMIOTHA 1HCYJIHOBA HEJIOCTATHICTh —
piBeHb iHCYJiHY 3HMXKYBaBcs y 2,0 pa3u y HOpiBHSHHI 3 KOHTpoJieM (p=5,1¢-0,7).

Taki pgani Oyno TIATBEPKEHO pe3yJbTaTaMHd BU3HAYEHHS 1HJIEKCY
iHcyniHope3ucteHTHOCTI HOMA-IP (puc. 3.10), sikuif y 2-ii Ta 3-if rpynax 3Ha4HO
MEePEBUIIlyBaB KOHTPOJIbHI 3Ha4YeHHs y 2,9 pasu Ta y 3,9 pasu, BIANOBIAHO
(p<0,001). V 3-ii rpymi 3Ha4YCHHS IHIACKCY TEX OYJI0 BHUCOKHM, aje MEHIIOO
MIpOIO, HIXK Yy 1HIIUX rpynax xsopux (y 1,6 pasu; p<0,001).

P03BUTOK 1HCYJIAPHOI HETOCTATHOCTI Y XBOpUX 3-i IpyHH MiATBEPAKYBaB 1
iHaeke pynkiii 6eta-kaituH HOMA-O®OBK (puc. 3.11). 3nauenns innexcy HOMA -

®bK nporpecuBHO 3HMXKYyBanucs y rpynax xBopux (p<0,001). Tak, Bxe y 1-i
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rpymi BelW4YWHA iHAEKcy Oyna 3HmkeHa y 4,8 pasu (p=3,9e-22) y mopiBHSHHI 3

KOHTposeM; y 2-i rpymi — y 5,9 pasu (p=4,2¢-24) i y 3-ii rpyni — y 12,1 pasm
Y y py y P Y y pym —y p

(p=3,2e-17). JocTeMeHHOO OyJjia pPi3HMIIA i MIXK IPYIIaMHu.

HOMA-IP

£
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|

o Median
[]25%-75%

1 | Min-Max

Py
K-1
5,8e-14
K-2
1,6e-22
K-3
4.4e-07
1-2
0,018
1-3
9,2¢-04
2-3
1,7e-09

Puc. 3.10. Inmgekc HOMA-IP no rpynam.
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HOMA-®EBK

Puc. 3.11. ITnngekc HOMA-®BK no rpynam.
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4,2e-24
K-3
3,2e-17
1-2
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1-3
2,0e-08
2-3
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Kortpons

l-a

3

-3

I'pym

[Toxazuuku, 110 BigoOpakanu QPyHKITIF0 HUPOK IO TPyHax XBOPHUX, HAJIAHO Y

tabmn. 3.5.
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Tabnuys 3.5
BingMinHocTi Mik nokazHukamu QpyHKUIl HUPOK y IPynax XBOPHX
[Toka3zHuKH ['pyrnu mopiBHSIHB p(H)
Kontpoin 1-a 2-a 3-1
(n=95) (n=57) (n=63) (n=32)

CeuoBuHa, 4.67 5,92 6,50 7,61 0.0e-01
MMOJIb/JT (3,41;6,73) | (4,60; 7,20) | (5,30; 7,30) | (6,15; 8,90) |
Kpeartunis, 66,4 84,0 80,3 92,2 0.0e-01
MKMOJIB/JI (57,9; 78,2) | (75,0;90,0) | (72,0; 95,0) | (77,5; 118) |
Hiypes, 1,30 2,00 2,00 2,00 0.0e-01
b (1,14; 15,3) | (1,70; 2,00) | (2,00; 2,00) | (1,70; 2,00) |
[IIBuakicTh
KITyOOYKOBO1 109,0 93,5 88,6 75,8 0.06-01
¢impTparii, (97,6; 113,0)| (78,0; 108) | (72,2; 103) | (49,4;91,4) |
MJI/MIH.
['mroxo3ypis, 0,23 1,29 5,51 5,65 0.06-01
/1 (0,11; 0,34) | (0,00; 15,4) | (3,00; 13,2) | (0,00; 15,6) |
AnbOyMIHYDis, 18,6 56,9 76,5 101,0 0.0e-01
MT/Ha 100y (13,1; 24,0) | (30,7;90,0) | (45,5;90,3) | (72,6; 146) |

PiBHI ceyoBUHH, 1 KpeaTUHIHY Y KpOBi o rpymnax 30usmryBaiucs (p<0,001),
o BigOOpakaio po3BUTOK Hedpomatii. Jliype3 Takoxx 301IbIIyBaBCs, IO
BiIoOpaXkajio  po3BUTOK miabernynoi momiypii. [IBuaKicTE  KIIyOOUYKOBOI
¢iapTparlii, BIANOBIAHO, 3HIXKYBaJacs, Ta Oyia HAMHIKYOIO y XBOpUX 3-1 rpyn (y
1,4 pasu; p<0,001). Po3Burok HedpomaTii Takox MIATBEPIKYBAIO 301TBIICHHS
PIBHIB TJIIOKO3Ypii 1 anbOyMiHypii (amuB. Tabn. 3.5), skl cAraa MaKCUMalIbHUX
3Ha4YeHb B 2-i 1 3-i rpynax (p<0,001).

Yactora xBopux 3 HedpomaTiero 3a MOKa3HUKAMM MIBUAKOCTI KITyOOYKOBOT
¢inprpamii i anpOyMiHypii, Ky JiarHOCTyBaJiM 3a Kputepismu [37] HaBeneHO y
Tabn. 3.6. Sk 3a MOKa3HWKaMu MIBUIKOCTI KJIyOOUYKOBOi (inbTpairii, Tak 1 3a
aMbOYMIHYPI€IO KITBKICTh XBOPHUX 3 He(PpOMaTi€ro 3pocTania Mo rpymax , mo 0yio
MaKCUMajdbHO BHUpaXeHO Yy 3-i rpymi. Tak, 3a MOKa3HMKaMH IIBHUAKOCTI
KITy004YKoBOi1 (inbTpariii yactotra XxBopux 3 Hedpomatiero y 1-if rpym ckiana
0,421, y 2-i1 rpymni — 0,508, y 3-# rpyni — 0,687 (p=0,006). Kpim Toro, Tinbku y 3-i

rpynu OyJid HasiBHI IBOE€ XBOPHUX 3 3-M CTyneHeM Hedpomnarii 3a I[UM MOKa3HUKOM
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(0,062). Takox 1 3a piBHEM albOyMiHypii YacToTa XBOpHUX 3 He(pomariero

3pocTana i cknama y 1-it rpymi 0,755, y 2-i rpymi — 0,842 1y 3-i rpymi — 0,969

(p=0,038).
Tabnuys 3.6
KisbKicTh i 4acToOTH XBOpPHX 3 Pi3HUM cTyneHeM Hedponarii y rpynax XBopux
[lokasnuk | CtymiHb ['pynu nopiBHSIHB p(%2)
1-a,n (f) 2-a, n () 3-1, n (f)
JliabeTnuHa 0 33 (0,579) 31 (0,492) 10 (0,313)
HedponaTis 3a 1 20 (0,351) 27 (0,429) 12 (0,375)
LIBU/KICTIO 2 4 (0,070) 5 (0,079) 8 (0,250) | 0,006
KJ?Y60‘1K0_1§0'1' 3 0 (0,000) 0 (0,000) 2 (0,062)
(inbrparyi 4 0 (0,000) 0 (0,000) 0 (0,000)
JiabeTidHa 0 14 (0,245) 10 (0,159) 1(0,031)
He(pomaris 3a 1 40 (0,702) | 50(0,794) | 26(0,813) | 0,038
abOyMIHYPI€EIO
2 3(0,053) 3(0,048) 5 (0,156)

[Toka3HuKHU )XKUPOBOTO OOMIHY HaBe/IeHO y Tabi. 3.7. BMICT XoJiecTepuHy Ta

JINOMPOTEIHIB HU3bKOI IIUIBHOCTI MO Tpymnax CyTTeBO He BiJpizHsBcs (p>0,05),

TOJI SIK BMICT TpHUTIinepuaiB (puc. 3.12) OyB BHIIUM 3a KOHTPOJBHUN y XBOPHUX

BCiX rpyn 3 MakcuMmyMoM y 3-i rpymi (y 1,5 pasu; p<0,05).

Tabnuys 3.7
BigminHOCTI Mi%k MOKa3HUKAMU :KUPOBOro 00Miny Ta IMT mo rpynam
[Toka3zHuku ['pynu nopiBHSIHB p (H)
KonTponb 1-a 2-a 3-1
(n=95) (n=57) (n=63) (n=32)

XonecTepuH, 5,4 5,4 5,3 5,4 0.512
MMOJIB/TI (4,9; 6,3) (4,5; 6,2) (4,4, 5,7) (4,6; 5,9) ’
e 3,5 2,8 20 3,1 0,060
IBHOCTI, T/ (2,5; 4,6) (2,2; 4,6) (1,5; 3,4) (1,5; 3,7)
Tpurninepuam, 1,3 1,8 1,5 2,0 0.002
MMOJIb/JT (0,8; 2,0) (1,1;2,3) (1,3; 3,0) (1,3; 3,0) ’
IMT, 26,5 29,0 30,1 35,0 0.0e-01
KT/M? (24,6; 29,9) | (25,6; 31,9) | (26,8; 34,3) | (28,4; 35,0) |
JlenTum, 12,3 32,3 415 66,1 0.0e-01
HI/MJI (9,0; 15,8) |(23,8; 43,9) | (28,8; 56,5) | (39,6;88,8) |
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OTxe, mMailke Bci XBOpi 3-1 rpynu Majiu 3aiiBy Bary abo OKHUpiHHS (PO3KHU

3Ha4eHb cKIaB Bix 28,4 kr/m? 1o 35,0 kr/m?).

9 ' ' ' ' o Median
gl —  |[125%-75%
_ 1 Min-Max
T ] P
6 K-1
= 0,015
E sl | K-2
g 0,007
= 4} | [Tk3
- 0,009
3t 1 1-2
0,732
27 o @ - 1-3
o . 0,308
It T T 1 1 ] 2.3
0 . . . 0,814
Kourpomns l-a 2-a 31 I'pyom

Puc. 3.12. Pisens tpurmainepuais (TT) y kpoBi (MMOJIB/T) 11O TpyTaM.

= T o Median
40 _ []25%-75%
38| T Min-Max
36t P
34 K-l -
- 0,006
E 3 o K-2
2 5 _ 4 de-04
= o K-3
= 28 8,3e-06
26 . 1-2
y 0,287
1-3
227 0,039
201 2-3
N 0,296
Kontpons l-a 2-a 3-1 I'pymu

Puc. 3.13. IMT (xr/m?) o rpymam.

3aransHOBiTOMUI 3B’s130K oxkupinHs 3 [IJ[2T [40,41]. Lls 3axkoHOMIpHICTH
MoKa3zaHa 1 y HallloMy JOCIHIJIKEHHI, TPUYOMY — came JJis XBOpHX 3-1 rpynu, TOOTO

— 3a HasIBHOCTI JeKOMIIeHcallii Ta 6araTbox yckiagHeHb. Kpim Toro, 3a Hammmu
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pe3ynpTaTamu oKupiHHs y xBopux Ha LIJI2T moxHa 3B’sA3aTH 3 BUCOKUM PIBHEM Y
KPOBI TPUTIILIEPU/IIB.

OpHuM 3 MeXaHI3MiB, IO CHPUATUME OXHpIHHIO y XBopux Ha LIJI2T, €
JCTITHHOPE3UCTEHTHICTh. Y HANIMX JOCITI/DKEHHSX piBeHb JienTuHy (puc. 3.14)

MOCTYIIOBO 301JIbIIYBABCS O TPYIAX, CATAI0YH MaKCUMyMYy Y 3-i rpyi.

120

o Median
— []25%-75%
100 T Min-Max
[ Py
K-1
80 0,0e-01
iz |
_ : | 0,0e-01
60 I K-3

T | 0,0e-01
1-2

0 . - | 0,006

" _ 1-3

" | _ 1 | 1,5e-06 |
T : 2-3

[= ] | 0,001

JlemTnm, HT/M

0 -
Kortpoie l-a 2-a 3-q Tpym

Puc. 3.14. PiBeHb nenTuHy y KpoBi (HI/MIT) TIO TPYIIaMm.

Tak, y 1-i1 rpyni piBeHb Y KpOB1 TOPMOHY IEPEBUILYBAB KOHTPOIbHUHN y 2,6
pasu, y 2-i rpymi — y 3,4 pasu 1y 3-i rpymi — y 5,4 pa3u (uisi BCiX MOPIBHSHD
p<0,001). L1 maHi miATBEpAWIM 3aKOHOMIPHICTb, 110 OyJia BHUSIBJIEHA Yy XBOPHX
[24,254]:  BcramoBmeno, 1mo nopu  IJI2T  pos3BuBaeThcss  (eHOMEH
JIENTUHOPE3UCTEHTHOCTI, TIPU SAKOMY TiMEepJENTUHEMIS, IO MPSIMO 3aJEKHUTh BiJ
00’eMy  KUPOBOi TKAaHWHHM, CYIOPOBOUKYETbCA  BTpPaTor  (hi310JOTTUHUX
BJIACTMBOCTEH TOPMOHY Ta BHOCHTH ICTOTHHH BHECOK y (QopMyBaHHS 1
MIPOTPECYBaHHS OKUPIHHS, aHT10TATIi Ta IHCYJIHOPE3UCTEHTHOCTI.

YacroTa IHIMX YCKIAIHEHb 3a X CTYIIEHEM Y XBOPHUX IO Tpynax HaBeAcHA
y ta6i. 3.8. CtymiHb AiabeTHYHOI peTHHOMATIT OIliHIOBaacs 3a kpurepismu [37]:
HernpodidepatuBHa — l-ma cTymiHb, NOpenposipeparuBHa — 2-ra CTYHIHb 1

npoiigepatuBHa — 3-Ts CTyMHiHb. Y XBOpHX 1-i rpynu peTuHomnaTis 6yna Tuibku 1-
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ro crynento (f=0,649), y 2-i rpym — 1-ro i 2-ro crynento (pazom f=0,778) iy 3-i
Tpym — BCI XBOpI ManmM peTHHomartiro, y tomy umcii derBepo (f=0,125) —
peruHomnario 3-ro cryneHto. OTke Mo rpynax maja Micle Mporpecis 4acToTH i

crynento peruHomnarii (p=2,0e-06).

Tabnuys 3.8
KisibKicThb i 4aCTOTH YCK/IaIHEHDb Pi3HOI0 CTYIIEHIO Y IPyNax XBOPHUX
[Toka3Huk Cryninb ['pynu nopiBHSIHB p (%2)
1-a, n () 2-a,n (f) | 3-a,n(f)
. 0 20 (0,351) 13 (0,263) | 0 (0,000)

Crymsp 1 37 (0,649) |33 (0,524) | 21 (0,656)
1a0eTUYHOT 2,0e-06
peTHHOMATI 2 0 (0,000) 16 (0,254) | 7 (0,219)

3 0 (0,000) 1(0,016) | 4 (0,125)
' 0 7 (0,123) 10 (0,159) | 1 (0,031)

Cryninp 1 40 (0,702) |50 (0,794) | 27 (0,844)

n1a0eTUYHO1 0,001
roiHeponaTii 2 10 (0,175) 3(0,048) | 1(0,031)
3 0 (0,000) 0 (0,000) | 3(0,094)

HassHicTs 0 57 (1,000) 64 (1,000) | 0 (0,000)

MaKpOaHTionarii 0,0e-01
HIDKHIX KIHI[IBOK 1 0 (0,000) 0 (0,000) | 32 (1,000)

Tax cama TeHaeHIis Oula BigMiueHa W Yy BIJIHOIICHHI Ala0eTUYHOT
nostiHeponarii. Y xBopux 1-i1 2-1 rpym 1e yckiaagHeHHs: Mano 1-i 1 2-i1 cTymiHb
(BimmoBimHo, paszom f=0,877 i =0,842), y xBopux 3-i rpymu — Bci xBopi (KpiMm
oJHOT0) Manu noinerponariio (f=0,969). Omxke, mo-nepiie, noJiHeHponatis Oya
JTy>’K€ PO3MOBCIO/KEHA Y 00CTEIKEHUX XBOPHX, a, MO-APYTe, MO IpyIax Maja MICIe
MPOTrPeECis HACTOTH 1 CTYIEHIO 1IbOro yckiiaaneHnus (p=0,001).

[Ilomo miabeTnmuHOi MaKpoaHTiomaTii HIDKHIX — KIHIIIBOK, TO TaKe
YCKJIaAHEHHS OyJIO XapaKTepHO TUIBKU JJIi XBOPUX 3-1 TPYIH 1 HE 3ycTplyanocs y
XBOPUX IHIIUX JBOX TPYII.

VY BciX XBOpPHMX IpH rocmiTajizalii BUKOHYBalId MaHXeTKoBy npoOy PJIK

[46,205,206] (a6 3.9).
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[Ipo6y mpoBoaMIM NHUISAXOM HAKIAJAaHHA MAaHXKETKH TOHOMETpa Ha Iuieye
nariedTa. lle mecnenudiuamnii METOA BHUSBIICHHS CXHJIBHOCTI 10 KPOBOTEYl MPHU
PI3HUX 3aXBOPIOBAaHHIX (TPOMOOLUTAPHO-CYIUHHHUX TOPYIIEHHSIX, CKapJaTHHI,
KOpY, TPHUIIl, XpOHIYHUX 3aXBOPIOBAHHIX HHUPOK, apTepiaibHOI TimepTeHsii) i, y

ToMY 4HCI — K YuHHUK EJI® npu niabeTnyHiil aHTionaTii.

Tabnuys 3.9
YacToTa MO3UTUBHUX pPe3yJbTAaTiB MaHxkeTKOBOM npodu PJIK mo rpynam
Banu 'pymy, n (f) 2 p
KonTpons 1-a 2-a 3-1
1 95 8 5 0
(1,000) (0,140) | (0,079) (0,000)
5 0 19 27 0
(0,000) (0,333) | (0,429) (0,000) )
. 0 2 23 3 282,27 0,0e-01
(0,000) (0,386) | (0,365) (0,250)
4 0 8 8 24
(0,000) (0,140) | (0,127) (0,750)

Bci manieHTH KOHTPOJBHOI TPynmu Malld pe3ysibTar mpobu He Ouibmie 10
nerexiit (1 6an). XBopi 1-1 1 2-i rpyn Manu pi3Hi pe3yJabTaTH, OUIBIIICTh 3 SKUX
(0,72 1 0,80, BiamoBimHO) Oynu y Mexkax 2-3-x 0aniB (KiTbKICTh TeTexii Big 11 mo
49); po3mojlT YacTOTHM BHUIIAJKIB y WX Tpymax MDK COOOI0 HE BiJIPi3HIBCS
(p=0,612). 4 Oanu (xubkicTh nerexid Oupme 50) y XBOpuUX LUX TIpyn OyIio
OTPUMaHO 3 BIAHOCHO HeBelHMKOr yacTtoToro — 0,14 1 0,13, BiamoBigHO. Y XBOpHX
3-i Tpynu 3 mepeBakHor yactotoro (0,75) peectpyBasocss 4 Oanu, y pemiTu
xBopux (0,25) Oyno otrpumano 3 Oamu. Po3moain mnaimieHtiB y 4-i rpymi
JIOCTEMEHHO BIIPI3HABCSA BiJl KOHTPOItO, 2-1 1 3-1 rpym (p<0,001).

Ha nam nmormsia, Taki pe3yiabTaTi BijoOpaxkanu 3poctanHs cryneHio EJID y
XBOPHX 3a rpynaMH 1 BigoOpaxkanu TspKkicTh nepediry LIJI2T: kiibKicTh XBOPHUX 3
MaKCUMaJIbHUM 0aJloM CYTTEBO 3pocTaina Bix 1-1 rpymu mo 3-1.

[{ikaBuMm OyB pe3yJbTaT MpO T€, U0 HaBITh NpU KomneHcoBaHomy LJI2T
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cepenHboro crymnento (1-a rpyma) OimbIn HIXK ToJI0OBUHA XBopux (52,6 %) manu 3
a60 4 6anu. lle HamToBXyBaso Ha npunyiieHHs, 1o EJI®, HaBITh NIpU OJTHAKOBIN
KIIHIYHIN Ta 1a00opaTopHii KapTHUHI 3aXBOPIOBAHHS, MOKE MATU Pi3HE BUPAKEHHS
— BIJl HETATUBHOTO JI0 P13KO MO3UTUBHOTO.

Taky ocoOnuBicTh HEOOXiHO OyJI0 BpaxoByBaTH MPHU MOJAJBIIUX
JOCIIJKEHHSAX JJIs BU3HAYCHHS POJI OKPEMHUX MATOTCHETUYHUX YUHHUKIB ¥
po3Butky EJI®. PesynpraT MamxkeTkoBoi nmpoou PJIK y Gamax MokHa BBaKaTH

HaAMIBKUIbKICHUM (PYHKIIIOHATBHUM MOKa3HUKOM TskKocTi EJID.

3.2. CTpyKTypa YCKJIAJHEHb IYKPOBOIO AiadeTy 2-10 THILY Yy 3aJ1e:KHOCTI

BiJ HOT0 TSAKKOCTI

AHami3 CTPYKTypu YyCKJIaAHEHb HaBeldeHWH Ha pwuc. 3.15. Haltyactimmm
yCKJIaAHEHHsIM OyJia CeHCOpHa TMoJliHeWpomnaTisi, sika Oyna BuspieHa y 88,1 %
xBopux. Takox BHCOKOIO Oyjla PpO3MOBCIOKEHICTh Hedpomnartii (84,2 %) Ta
perunomnarii (78,3 %). AptepiasibHa rinepreH3is Oyna BusiBiieHa y 46,7 % xBopux,
a MaKpOAaHT10MAaTisl HWXKHIX KiHIIBOK —y 21,0 %.

VY tabnumi 3.10 HaBeaeH1 JaHl MO PO3MOAUTY YacTOT YCKIIaIHEHb 10 Ipynam
XBOpUX Ta Pe3yJbTaTH MOPIBHSHb 3a HASBHICTIO 200 BIJICYTHICTIO YCKJIaJHEHb B
rpynax. CTaTUCTUYHO 3HAYYIIMMHU BUSBWIWCA PI3HUII 32 PO3MOIIJIOM YacTOT
peTuHomnarii, noyiHeponartii, Hepponartii 3a aTbOyMIHYpI€IO Ta MaKpOAHT10MaTIi
HDKHHAX KIHIIBOK (m1s Bcix mopiBHAHb p<0,001). Ilo rpymax 3Hagyiie
BIJIPI3HSUIUCS 4YacCTOTH po3mojaury peruHonatii (p=5,8e-04), nedpomatii 3a
anbOyminypietro (p=0,032), makpoanrionatii HiKHUX KiHIIBOK (p<0,001) Ta
aprepiansHOi rinmeprensii (p=0,004).

VY 3B’S3Ky 3 OTpUMaHHSM TaKUX Pe3yJbTaTiB, Aail Oyno 3po0ieHo crnpoly
BU3HAYHMTH BIUTMB YCKJIQJAHCHb Ta CTYICHIB iX BHPa)XEHOCTI Ha TSHKKICTh CTaHY

XBOpOro, TOOTO — Ha HAsSBHICTh WOro B TOW 4uM 1HINMN rpymi. Jus Bigdbopy
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npuiiManu nopiBasHHS npu p<0,05; BIII#0; Bl — ne nosunen Bxirouatu 0,00.

88,1%
: 84,2%
78.3% ity

46,7%

5
21,0% 16,6%
L 4
6 7

10,2%
1 2 3

0,
5 M 99’2 7o 17.6% 15570/0

Puc. 3.15. Po3nonin giabeTuuHUX YCKIIaJHEHb Y 00CTeX)eHUX XBopHux (A) i
cepejl 3arajibHOl KUTbKOCTI yekiaaHeHs (b):

1 — perunonaris;

2 — CeHCOpHa MOJIIHEeUponaTis;

3 — Hedpomnaris;

4 —nedponaris 3a MBUAKICTIO KIyOOukoBOi (inbTpanii (IIBUIKICTD
KITy004YKOBO1 (inpTpariii MeHII Hixk 90 MI/XB.);

5 — Hedpomnaris 3a anbOyMiHypi€to (piBeHb albOyMiHypii Outbiie 30 MKT/1);

6 — MakpoaHTiONaTisI HWKHIX KIHIIIBOK;

[ — apTepiaibHa TIMepTEH3Is;

8 — 1Hmmi, a00 Hemae

Ha BigHOmenHs xBoporo a0 1-i rpymi y MOPIBHSHHI 3 IHIIUMU TPYIaMH
Mald 3HA4YeHHs HasBHICTh MojiHedponarii 2-ro crynento (x>=7,57; p=0,006;
Bl11=4,84; 95% BI 1,44-16,26) i neponarii 3a ansOyminypicro (y>=4,39; p=0,036;
BIII=2,49; 95% BI 1,04-5,94), a Takox BiacyTHicTs peTuHomarii (}?=9,60;
p=0,002; BIII=3,41; 95% BI 1,53-7,58) 1 makpoaHnrionaTii HM)XHIX KIHI[IBOK



76

(x?=24,32; p=1,0e-06; BllI=max; 95% BI N/A-max).
Jlns 2-1 rpynu y TOPIBHSAHHI 3 1HIIMMU TpyHaMU — HasIBHICTh PETHHOIMATII
2 - ro crynento (¥*=8,83; p=0,003; BI1I=3,99; 95% BI 1,53-10,39) Ta BincyTHIiCTb
MaKpOaHTionarii HiKHHMX KiHIIBOK (¥?=28,69; p<0,001; Blll=max; 95% BI N/A-
max) i apTepianbHoi rineprensii (y>=4,49; p=0,034; BI1=2,04; 95% BI 1,05-3,49).

Tabnuysa 3.10

Po3noain yacTor giadleTHYHUX YCKJIAJAHEHb 110 IPynax

YckmagHenns | -/+ | TlopiBHsHHS 3a -/+ | TlopiBHsIHHS 3a Tpynamu (n=152)
n(f) | » p l-a | 2-a | 3a | ¥ p
n(® | n() | n(f)
) 33 20 13 0
: (0,217) 1 1(0,132))(0,085)[(0,000) ]
PernHoOmnaTis . 119 95,1 10,0e-01 37 50 30 14,9 |5,8¢-04
(0,783) (0,243)((0,329)((0,211)
] 18 7 10 1
- : (0,118) _1 1(0,046)|(0,066)((0,006)
[TominaeponaTis . 134 174,0]0,0e-01 50 53 31 3,3 | 0,190
(0,882) (0,329)((0,349)(0,204)
Hedponarisza | 74 33 31 10
IIBUIKICTIO (0,487) (0,217)|(0,204)/(0,066)
KITyOOYKOBOT + 78 0,121 0,731 24 32 22 28 | 0,054
(binbTparii (0,513) (0,351)((0,429)(0,375)
] 25 14 10 1
Hedpormaris 3a (0,164) 1 1(0,092)|(0,066)((0,007)
ATBEOYMIHYPIEIO N 127 132,210,0e-01 43 53 31 6,9 1 0,032
(0,836) (0,283)((0,349)(0,204)
MakpoaHrio- .| 120 > 63 0
MaTis HKHIX (0’;289) 99,6 |0,0e-01 (0%75) (0’?)14) (0’??20) 152,0/0,0e-01
KIHIIBOK ™ (0,211 (0,000)((0,000)/(0,211)
] 81 32 40 9
ApTepiajabHa (0,533) (0,211)((0,263)|(0,059)
rinepTeH3is N 71 1,071 0,302 25 23 23 11,070,004
(0,467) (0,165)((0,151)(0,151)

Jlist 3-i rpynu — HasBHIiCTH peTunOnarii 3-ro crymenro (x*=10,81; p=0,001;

BIII=17,00; 95% BI 1,83-158,05), makpoanrionatii HibHHX KiHIiBOK (}-=152,00;
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p<0,001; BIlI=max; 95% BI N/A-max); HedponaTii 3a MBHUIKICTIO KIyOOUYKOBOI
¢inpTpanmii 2 crynenro (x>=7,79; p=0,005; BIl=4,11; 95% BI 1,44-11,74),
apTepiansHoi rineprensii 3 crynento (x>=5,75; p=0,016; BI1I=5,57; 95% BI 1,18-
26,23).

Pe3rome. XBopi 3 TspkkuM crynedem LIJI2T (3-1 rpyna) mig gac 3amydeHHs
JIO TIpOrpaMu JTOCTIKEHHS OyJIM Ha 6 POKIB CTapIIMMHM 3a BIKOM Ta JoBIIe (Ha 8,5
POKIB) XBOPUIM: TPHUBAIICTh 3aXBOPIOBaHHS HAa Yac 3allyuyeHHS 10 MPOrpaMu
JOCIIIJKEHHSL y XBOpUX 3-1 rpynu ckiana 13,5 pokis, Toal gk y 1-i 1 2-i rpynax
o 5,0 pokiB (p<0,001). 3anmpomnoHOBaHO OPUTIHATBEHUN THACKC TSHKKOCTI XBOPOOH
(ITX), BenuumHa sikoro BigoOpaxkana TspKKicTh nepediry LIJI2T npsmo 3anexana
B1JI KUTBKOCTI Ta TSDKKOCTI YCKJIaJgHEHb 1 3BOPOTHO — BiJl BIKy mamieHTa. YacToTa i
CTYIIHb apTePIlaIbHOI T1MEPTEH311 TOCTEMEHHO 30UIbIITyBaIacs MO rpyraM XBOPUX
(p=5,2¢-05). Bci xBopi Manu rinepriikeMmiro, mpudomy l-ii Ta 2-ii cTymeHi
KOMITEeH allli Oy BUSBJIEHI TUIBKK y XBOpHUX 1-1 rpynu. 3-i1 CTymiHb — BITHOCHO
OJIHAKOBO PO3MOJIUBCA y XBOPHX BCIX rpym. 4-il 1 5-i CTymiHb — YacTillie
BUSBISUIMCS Yy XBopux 2-i Ta 3-i rpyn (p=1,8e-04). KurouoBa pizHuusa nms
noaanpioi omiHku 1-i 1 2-1 rpyn mossirana y CTYNEeHI0 KOMIIEHCAIlli XBOpUX 3
CEpelIHIM CTYNEHEM TSKKOCTIL: y 1-i Tpymi BCl XBOpi OyJIM KOMIIEHCOBaHI1, TOAL K
y 2-i1 1 3-i1 rpynax — HEKOMIIEHCOBaHi. ¥ xBopux l-i 1 2-i rpyn mama Mmicue
rinepiHCYIiHEMIs], Y XBOpUX 3-i1 TPyNH — TIMOIHCYJIHEMIsl Ta 3HWKEHHS (PYHKITT
OeTa KJIITHH; Y XBOPUX BCIX Tpyn Oyia HasiBHA 1HCYJIIHOPE3UCTEHTHICTh. BMicT y
KpOBI CEUOBMHU 1 KpeaTuHiHy 30utemryBammcs (p<0,001), mo BimoOpaxaino
PO3BUTOK HeponaTii; Takox Oysia HasiBHA AlabeTUYHA MOdLypist; PiBHI TIIIOKO3Ypil
1 abOYMIHYpIi cArajd MaKCUMallbHMX 3HaueHb B 2-i 1 3-i rpymax (p<0,001).
Maiixe Bci xBopi 3-i rpynu manu 3aliBy Bary a6o oxupinas (IMT Bix 28,4 kr/m?
10 35,0 kr/m?), mo MoxHa OyJo 3B’A3aTH 3 rimeprpuriinepuaemicio. [lokaszaHo,
mo npu IJI2T  po3BuBaerbcsi  (HEHOMEH  JIENTUHOPE3UCTEHTHOCTI 1

rinepaentunemii.  Cepen  yCKIagHeHb  HaWyacTimor  Oyla  CEHCOpHA
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nonineiiponatis (88,1 % xBopux). Takok BHCOKOW Oylia PO3MOBCIOKEHICTH
Hedpomnarii (84,2 %) Ta perunomnarii (78,3 %). AprepianibHa TinmepTeH3is Oyia
BusiBiieHa y 46,7 % XBopuX, a MaKpoaHrionaTis HIKHIX KiHIIBOK — y 21,0 %. Ilo
rpymnax 3Ha4ylle BiIPI3HAIUCS YacTOTH PpO3MOALITy peruHomartii (p=5,8¢-04),
Hedpormarii 3a ansOyminypieto (p=0,032), makpoanriomatii HIKHUX KIHIIIBOK

(p<0,001) Ta aprepianbroi rineptensii (p=0,004).

Januii po3ais1 BHUCBITIIEHO B Marepiajax HACTYNHUX myOJaikamii

[19, 23].
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XAPAKTEPUCTUKA UWHHHUKIB EHJOTEJIIAJIBHOI JJUC®YHKIIII

4.1. 3B’A30K YMHHHMKIB €eHIOTEJIaJbHOI JUCPYHKIII 3 TAKKICTIO

HYKPOBOIO aiadery 2-ro TMILy

V3aranpHeni gani  unHHUKIB  EJI® B 3aMieKHOCTI BiJl TSDKKOCTI
3aXBOPIOBAHHS HaBeJIeHO y Tabumii 4.1.
Tabnuys 4.1
BiagminnocTi mik ynHHUKaMu EJI® no rpynmax
[Toka3zHuku ['pynu nopiBHSIHB p (H)
KonTtpons 1-a 2-a 3-
(n=95) (n=57) (n=63) (n=32)
ETI, 0,55 2,01 2,44 2,61 <0.001
dbMoB/MIT (0,40; 0,75) | (1,87; 2,29) | (2,10; 2,80) | (2,09; 3,05) ’
NOX, 4,35 6,00 6,69 6,06 <0.001
MKMOJIB/JT (4,08; 4,61) | (5,69; 6,34) | (6,29; 7,10) | (5,99; 6,71) ’
eNOS, 364 288 231 193 <0.001
TIT/MJT (333; 390) | (232;358) | (185;254) | (166; 239) ’
TNFa, 22,3 93,3 113,0 145,0 <0.001
nr/mi (16,2; 29,0) | (70,1; 104,7) |(90,5; 124,0)| (102; 230) ’
K, 2,06 4,70 5,62 477 <0.001
On./mn (1,67; 2,24) | (4,39; 5,17) | (5,48; 5,87) | (4,05; 5,24) ’

3a BMmictom y kpoBi ETI1 cmoctepiranacsi 4iTka TEHJAEHINS 10 WOro

30uTbIIeHHsT Mo rpynam: 3 0,55 ¢gmonb/mi y kouTposi Ao 2,61 ¢mons/mn y 3-i

rpymi (puc. 4.1). CraTucTUYHHR aHami3 MMOKas3aB, IO BCI BIAMIHHOCTI Oynu

craTucTU4HO 3Hauymumu (p<0,001), kpim pi3uui piBuiB ET1 y 2-if ta 3-if rpynax

(p=0,206). OTxe, OyJiI0 BCTaHOBIICHO, 1110 piBeHb ET1 y rpymax xBopux Ha [[JI2T

CTATUCTUYHO 3HAUylIe MEpeBUILYBaB KOHTPodb (y 3,7-4,7 pa3u). 3 pO3BUTKOM

3aXBOPIOBaHHS, B IIJIOMY, BiJIMiYeHa TEHACHIIIS 10 OUIbII BUCOKUX 3HaueHb ET1,

ajie /Ui CepeIHbOI0 Ta BaXKKOTO CTYMNEHIB JOCTEMEHHOI Pi3HMIIl BCTAHOBJIEHO HE

Oys1o.
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Bmict y kpoBi crabinmbHux MetabouitiB NO (HiTpaTiB 1 HITPHTIB)

Bu3HaueHuXx 3a NOX (muB. Tabn. 4.1 ta puc. 4.2) 3pocTaB Mo TpymnaM XBOPHUX Y

nopiBHSHHI 3 KoHTposieM (y 1,4-1,5 pasu), mo B ULUJIOMY, Majgo BHCOKY

cTaTUcTUUHy 3HauylicTh (p<0,001). HaiiOuibmoro piBHs BiH csraB y 2-i rpymi —

y 1,5 pasu (p=2,3e-26). Pazom i3 tum, Mix 1-to Ta 3-10 rpynamMmm JOCTEMEHHA

pi3aug He BusBieHa (p=0,581).

6

NOx MEMOART

L

Puc. 4.2. Bmict y kpoBi NOX (MKMOJIB/JT) TIO TpyTIam.
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| 3,4e-04 |
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Otxe moxHa Oyno BBaxkatu, 1o piBeHb NOX npu LIJI2T 36inburyBascs, 1m0
HE 3aJI€Kaj0 BiJ] TSHKKOCTI 3aXBOPIOBAHHSL.

Sk cBimumim nani Tadauii 4.1, BMicT y kpoBi eNOS OyB HIXKUKM IO TpyrHam
XBOpUX y ToOpiBHSAHHI 3 KoHTpoiem (y 1,3-1,9 pasm; p<0,001), mpuuomy

HaHHKYUM BiH OyB y 3-# rpymi (puc. 4.3).

450 o Median
i 1 1]25%-75%
400 T T ] Min-Max
3500 | { |-bw
g5 300 J‘ 1 1,7e-11
2 o T K-2
= 250 | T 11 2,3e-26
8 K-3
<~ 200 | i o . | 1 3.2e-17
i 1-2
150 L l ] 2,..‘;8'309
100 L | 8-_, 12’6'309
50 0,045
KouTpons l-a 2-a 3-1 I'pymut

Puc. 4.3. Bmict y kpoBi eNOS (1ir/mun) 1o rpymam.

HasBHICTh CTATUCTUYHO 3HAUYIIIOI PI3HUII MIXK BCIMa TPyMaMu MiATBEPIUAIIO
3B’s130k MK po3BuTkoM I[IJI2T 1 Bmictom y kpoBi eNOS. BoueBunp, 1mo i3
30UTBIIEHHSM TSDKKOCTI 1abeTy BimOyBaIocs HapOCTar4e TralbMyBaHHS €KCIpecti
eNOS Ta mporpecuBHE 3HWKEHHS i1 PIBHS y KpPOBIi, IO CHIBIAAAjI0 3 JaHUMH
[157]. 3a aymkoro M. Banerjee i P. Vats (2014) 3menmenns e¢NOS MokHa
pO3TIIsIIATH SIK OioMapkep OKUCHOTO cTpecy [54]. HaBith, 6i0XiMiUHI CIIONYKH, SIKi
NoCcWIo0Th npoaykyBanHsi NO onocepenkoBane eNOS, MOXHA poO3MISIaTH SIK
HOBI TEpameBTUYHI MIAXOAW JJI1 3amo0iraHHs CYJUHHOTO  YIIKOIKEHHS,
BUKJIMKAHOTO OKHCITFOBATBHUM cTpecoM [104].

BwmicT y KpoBi 0JTHOTO 3 OCHOBHUX Ipo3amnajibHuX iHTepieUkuHiB — TNFo

OaratopazoBo MiJBUIIYBABCs, 0CO0IMBO — y 3-i rpymi (y 6,5 pa3u), Takox Oyia
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HAsIBHOIO 1 JIOCUTh BUCOKA CTaTUCTHUYHA 3HAYYIIICTh PO3OIKHOCTEN MIXK IrpyrnaMu

(muB. Tab:1. 4.1 Ta puc. 4.4).

300 ' ' e Median
(] 25%-75%
750 | T Min-Max
Py
. K-1
. 200 ' 7,0e-25
= K2
% 150 | . | 2,3e-26
i K-3
G . | 3,2e-17
100 - | 1-2
| 4.0e-04
_ T 13
20 12,507
+
0 | 0,001
KosTpons I-a 2-a ia I'pymm

Puc. 4.4. Bmict y kpoBi TNFa (ir/mun) o rpymnam.

Bwmict TNFo nepeBuias KoHTposib y 1-# 1 2-ii Tpynax, BiANOBIIHO, ¥y 4,2 1
5,1 pasu. IlepeBaxkno Bucoki 3HaueHHss TNFo 3rpynyBanucst y 3-i rpymi, 110
MOKa3yBaJI0 3aJIeKHICTh aKTHBAIlll IIUTOKIHOBOTO Kackany Bia Tsokkocti LIJI2T, Ta
y3TO/KYBAJIOCS 3 JTiTeparypHuMu naHumu [59,148].

OcTaHHIM TTOKa3HUKOM, 00paHuM i xapakrepuctuku EJ[® OyB 3aranbHiii
piBeab y kpoBi JIK. Posp 1bpOro 4YMHHMKA, SK KJIOYOBOIO MapameTpy
iHTeHcu(iKali nepekicHoro okuciaeHHs minmigie npu [JI2T Oyna mnokazaHa
S.V. Ziablitsev et al. (2016) [253]. ITpuyomy, JK, sk i MaJOHOBMIA IiabAeri,
NPOTrPECUBHO HAKOMUYYBABCS y KPOBI MPOTATOM TMEPIIMX II'STI  POKIB
3axBoptoBanHs Ha L[JI2T, micis 4woro numaBcs Ha CTaOUTBHO BHUCOKOMY PiBHI.
AHaNOTIYHy TEHJEHIII0O MU OTPUMAH 1 Y TaHOMY JOoCIiKeHH] (quB. Tabmn. 4.1 ta
puc. 4.5): y Bcix rpynax BmicT y kpoBi JIK O0yB cyrreBo 30unbmienum (y 2,3-2,7
pazu; p<0,001).

[Ipu nopiBHSAHHI M1k Tpynamu, OyJI0 BCTAaHOBJIEHO BIJACYTHICTh CTATUCTUYHO

3HAUymoi pi3HUI MiXK 1-10 1 3-10 rpymamu (p=0,385), Toxi sik pieHs [IK OyB
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3Hauyme OutpImuM y 2-i rpymi (p<0,001).
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Puc. 4.5. Bmict y kposi K (Ox./mi) o rpymnam.

Takum ymHOM, OyJaM BCTAaHOBJIEHI MEBHI 3aKOHOMIPHOCTI pO3BUTKY EJID
npu 30umbmeHH] TsokkocTi I[JI2T. PiBai y kpoi ET1, NOX, TNFa Ta K
0araTopazoBo JOCTEMEHHO 30UIBIIYBAJIMCS, 110, B I[IJIOMY, BIJMOBITAJIO CTYIICHIO
TSKKOCTI MAToJ0riyHOro npouecy, ocoonuBo ans TNFa. Bmict y kpoBi eNOS —
3HMKYBAJIMCS 3T1THO J0 TSDKKOCTI MTAaTOJOTIYHOTO MPOIIECY.

Hnst  3’sacyBanHs BrumBy 4uHHMKIB EJI® Ha KIiHIKO-IaboOpaTopHi
MOKA3HUKU OYyJI0 BUKOHAHO CEpit0 OJAHO(PAKTOPHUX PErpeciiHUX aHali3iB 13
3actocyBaHHAM nakera GRM. V sxocTti npeaukropiB Oynu obpani ynHHuKH EJ[D
(mepesnik auB. y Tabi. 4.1), y AKOCTI 3a71€XKHUX 3MIHHUX — JJaH1 XBOpUX (BIK, CTaTh,
CTYIiHb KOMIIEHCAIlli, TSKKICTh, HASBHICTb, BHJ Ta CTYNEHb YCKJIQJHCHb, BU]I
Teparii, pe3yJbTaTy J1abopaTOPHUX JTOCITIIKEHb; 3arajioM — 51 MOKa3HUK).

Jns ET1 (ta6n. 4.2) HalOUIbIINKA BIUTMB BUSBJICHO Y BIJHOIIEHHI TJIIKEMIi
(F=8,431; p=0,008) i ctymento kommencariii I1/] mo HbAlc (F=8,322; p=0,008).

Takox BUSBJICHUHN TIOCUTh CUJILHUN BIJIMB Ha CTYIIHL KOMIIEHCAIIIT 1a0eTy
no raikemii (F=4,832; p=0,037) i pe3ynsTat MamxkeroBoi npoou PJIK (F=7,541;
p=0,011). Bigmiuenuii BmnuB ET1 Ha cryminp Hedpomatii 3a anbOymiHypi€erO

(F=7,011; p=0,014) ta piBenb camoi anbOyminypii (F=5,524; p=0,027). 3 iHmmx
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yuaHukiB EJI®, ET1 maB 3BopotHiii 38’530k 3 eNOS (F=17,33; p=0,001) Ta
npsimuid — 3 JIK (F=11,93; p=7,2e-04).

Tabnuys 4.2
Bruiue ET1 Ha kiIiHIK0-71a00paTOPHi NOKA3HUKHU (TLILKH 3HAYYIII BILIUBH)
[TokazHuk Jlns1 perpecifiHuX piBHSHb Jns B-xoedirieHTiB
R R? F p B+SE t p
[mikemist 0,502 | 0,252 |8,431| 0,008 | 3,583+1,234 | 2,904 | 0,008
CTYmIHE KOMICH- | 5y | 5 | g 322 | 0,008 | 0,717+0,248 | 2,885 | 0,008
camii 3a HbAlc
Matxeriona 0,481 | 0,232 |7,541| 0,011 | 0,988+0,360 | 2,746 | 0,011
npoba PJIK
CryniHb
Hedpormarii 3a 0,468 | 0,219 |7,011| 0,014 | 0,353+0,133 | 2,648 | 0,014
anbOYMIHYPIEIO
AnsOyMiHYpisS 0,425 | 0,181 (5,524 | 0,027 |39,29+16,716| 2,35 | 0,027
CTYIIHD KOMICH- | 105 | 0162 | 4,832 | 0,037 | 0,582:£0,264 | 2,198 | 0,037
carfii 3a TJIiKeMi€lo
eNOS 0,322 0,103 |17,33| 0,001 |-43,82+10,52|-4,163|5,3¢-05
K 0,271 | 0,074 111,93 |7,2¢-04 | 0,379+0,110 | 3,455 | 7,2¢-04

Orxe mnpupict BMicTy y KpoBi ET1 oOymOBIIOBaB BHCOKY TIIKEMIIO,
anpOyMIHYpil0 Ta MIABUIIYBAB CTYIIHb JEKOMIIEHcallll aiabeTy 1 CTymiHb
niabeTn4Hoi Hedponarii.

Jist NOx (tabn. 4.3) mpocninkoBaHo 3B’s3ku 3 BikoM xBopux (F=7,005;
p=0,014) ta crymeHem Hedpomarii 3a IMIBUIKICTIO KIyOOUKOBOI (QiabTparrii
(F=5,672; p=0,025), a TakoX — 3 HU3KOI O10XIMIYHMX MapKepiB: PIBHAMHU y KPOBI
tpurminepuaiB (F=10,443; p=0,003), cevoBunu (F=5,813; p=0,024) ta kpeatuniny
(F=4,356; p=0,047).

To, mo NOX 3BopoTHO Oynu MOB’S3aHUN 3 MIBUIKICTIO KIyOOUKOBOI
¢binpTpatii (F=4,536; p=0,043) nosicatoBaio Taki 3B°s13ku. 3 yuHHUKIB EJI®, NOX
Oymu cunbHOo ToB’s3aHi 3 TNFa (F=30,15; p=1,7¢-07) 1 AK (F=34,08; p=3,2¢-08).
OTxe, MOXHa BBaxkaTu, 1O HakonuueHHs y kpoBi NOX, B mepuy uepry,
MOB’SI3aHE 13 3HMKEHHAM LIBUIKOCTI KIyOOUKOBOi (hUIbTpallii Ta MOTIpUIEHHSIM

byHKIIIT HUPOK.
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Tabnuys 4.3

Briu NO Ha kiIiHiK0-1a00paTOPHi MOKAa3HUKH (TiIbKH 3HAYYII BIJIMBH)

[TokazHuk Jlns perpeciiiHuX piBHSHD s B-xoedirieHTiB
R R? F P B+SE t p

Bix 0,468 | 0,219 | 7,005 | 0,014 | 4,496+1,699 | 2,647 | 0,014
Tpurninepunu 0,543 | 0,295 |10,443| 0,003 | 1,134+0,351 | 3,232 | 0,003
Ce4oBHHA 0,434 | 0,189 (5,813 | 0,024 | 1,128+0,468 | 2,411 | 0,023
Crynias Hedponarii
>4 DIBHAKIELIO 0,430 | 0,185 | 5,672 | 0,025 | 0,412+0,173 | 2,382 | 0,025
KJTyOOUKOBOT
dinpTparii
[IIBuakicTh
KITyOOYKOBO1 0,392 | 0,154 | 4,536 | 0,043 | -11,70+5,50 |-2,130| 0,043
(diapTpamii
Kpeatunin 0,385 0,148 | 4,356 | 0,047 | 12,82+6,14 | 2,087 | 0,047
TNFa 0,409 | 0,167 | 30,15 |1,7e-07| 29,134+5,31 | 5,491 |1,7E-07
JIK 0,430 | 0,185 | 34,08 |3,2E-08| 0,43+0,07 | 5,848 |3,2E-08

Jist eNOS (tabn. 4.4) Baromuil BIUIMB BHSIBJICHO Yy BIJHOIICHHI PIBHA

HbAlc (F=8,951; p=0,006), crynento komneHcarii aiadery 3a HbAlc (F=17,567;

p<0,001), crynento Hedponatii 3a piBHeM anbOyminypii (F=5,749; p<0,024) 1

cTyneHeM aiabetuuyHoi mnomiHedponatii  (F=5,498; p<0,027), pe3ynbTaTiB
MamxeTkoBoi podu PJIK (F=5,671; p=0,025).
Tabnuys 4.4
BrniuB eNOS Ha kJiHiK0-1a00paTOpHi NOKa3HUKH (TIILKH 3HAYYIIi BIJIMBH)
[TokazHuk J1y1st perpeciiiHuX piBHSHD st B-koedirieHTiB

R R? F p B+SE t p
CTYMIHE KOMICH- | g 515 | 413 [17,567| <0,001 |-0,006+0,001 |-4,191 |3,0e-04
camii 3a HbAlc
HbAlc 0,513 | 0,264 | 8,951 | 0,006 |-0,014+0,004 -2,992| 0,006
Cryninb
Hedporarii 3a 0,432 | 0,187 | 5,749 | 0,024 |-0,002+0,001 [-2,398| 0,025
aIbOYMIHYPIEIO
[Tpo6a PJIK 0,43 [0,185|5,671| 0,025 |-0,006+0,003 |-2,381| 0,025
CTymiHb noj1i- 0,425 | 0,18 | 5,498 | 0,027 |-0,003+0,001 |-2,345| 0,028
Hehponarii
ET1 0,322 | 0,103 | 17,33 | 5,3e-05|-0,002+0,001 |-4,163|5,3e-05
TNFa 0,161 | 0,026 | 4,00 | 0,047 |-0,118+0,059 -2,000| 0,047
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3 iammx yuHHHUKIB EJ[®, Bix emHi 3B’s3km Bigmiueno mius ET1 (F=17,33;
p=5,3e-05) 1 TNFa (F=4,00; p=0,047). Orxe, BMB 3HIKEHHS piBHIO eNOS
BiloOpakaBcsl y 3HIDKGHHI KommeHcarlii miadety 3a HbAlc, mporpecyBanH1
Hedpo- 1 moiHeponarii.

Jns TNFo (tabn. 4.5) BHSBIEHO BIUIMB Ha TPHUBAIICTh 3aXBOPIOBAHHS
(F=7,674; p=0,01), crymias Hedpomatii (F=11,298; p=0,002), makpoanrionaTii
HWkHIX KiHIIBoK (F=14,034; p=0,001), permnonatii (F=7,545; p=0,011),
IMIBUAKOCTI KiyboukoBoi ¢iasTparii (F=9,606; p=0,005), pesynbratu npoou PJIK
(F=9,352; p=0,005), au3ky metabomunux mokasHukiB (HbAlc, Tpurminepumy,
ceuoBMHa, KpeatuHiH; s Bcix p<0,001) Ta piBenp anpOyminypii (F=4,609;

p=0,042).

Tabnuys 4.5

BB TNFa Ha kiiHiKo-1a60paTopHi MoKa3HUKH (TUILKHY 3HAYYINI BIUIHBH)
ITokaznuk Jliist perpeciiiHuX piBHSHb Jlns B-koedimieHTiB
R R? F p B+SE t p

CeyoBuHa 0,801 | 0,642 |44,835|0,0e-01| 0,033+0,004 | 6,700 |1,0e-06
Kpeatunin 0,715 | 0,511 |26,171|0,0e-01| 0,377+£0,074 | 5,116 |2,8¢-05
HasBnicTs Makpo-
anriomnarii Hrokuix | 0,600 | 0,360 [14,034| 0,001 | 0,005+0,001 | 3,746 | 0,001
KIHI[IBOK
Cryninb
HedponaTii 3a
HMIBUIKICTIO 0,558 | 0,311 |11,298| 0,002 | 0,008+0,002 |3,361| 0,002
KJIyOOYKOBO1
iapTpanii
[IIBuakicTh
KITyOOYKOBO1 0,527 | 0,278 | 9,606 | 0,005 |-0,249+0,080 |-3,099| 0,005
dbinpTparii
ITpo6a PJIK 0,522 | 0,272 | 9,352 | 0,005 | 0,011+0,003 | 3,058 | 0,005
Tpusaricts 0,485 | 0,235 | 7,674 | 0,01 | 0,055+0,020 |2,770| 0,001
3aXBOPIOBAHHS
Crymiee 0,481 | 0,232 | 7,545 | 0,011 | 0,005+0,002 | 2,747 | 0,011
pETUHOMATI]
Tpurninepuau 0,452 | 0,204 | 6,41 | 0,018 | 0,015+0,006 | 2,532 | 0,006
HbAlc 0,446 | 0,199 | 6,202 | 0,020 | 0,018+0,007 | 2,49 | 0,019
AnsOyMiHYpisS 0,395 | 0,156 | 4,609 | 0,042 | 0,361+0,168 | 2,147 | 0,042
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IIpooosocenns madbauyi 4.5

[TokazHuk Jlns perpeciiHuX piBHSHD s B-xoedirieHTiB
R R? F P B+SE t p
NOXx 0,409 | 0,167 | 30,15 | 1,7e-07| 0,006+0,001 | 5,491 |1,7e-07
eNOS 0,161 | 0,026 | 4,002 | 0,047 |-0,220+0,110 |-2,000| 0,047
JK 0,338 | 0,114 |19,326|2,1e-05 | -0,005+0,001 |-4,396|2,1e-05

3 iHmmx uyuHHUKIB EJI®, TNFo map miuibHi npsmu 38’3k 3 NOX
(F=30,15; p=1,7¢-07) Ta JIK (F=19,326; p=2,1e-05) i 3BopoTHiii 38’5130k 3 eNOS
(F=4,002; p=0,047). OTxe, TNFo KOMIJIEKCHO BIUIMBAB Ha Maike BCl KJIFOYOBI
nokazHuku LJI2T, 1o nposiBiasioch CHHEPTIYHO 3 IHIUMU YuHHUKaMu EJ[O.

Jnsa K (tabn. 4.6) BusBieH1 3B’s3KM 13 TpuBajiicTio xBopodu (F=9,173;
p=0,006) Ta HasBHICTIO MakpoaHriomnatii HiXkHUX KiHIiBOK (F=9,885; p=0,004).
[{ixaBuM OyJ10 BUSIBJIICHHS BIUIMBY Ha piBeHb y KpoBi iHcymiHy (F=9,361; p=0,005),
pesynbratu npodu PJIK (F=8,132; p=0,009) Ta piBeHb 1HCYTIHOPEIUCTEHTHOCTI —

ingexc HOMA-IP (F=9,372; p=0,005).

Tabnuys 4.6

Bruius /IK Ha kiIiHiKO-71a00paTOPHi MOKA3HUKH (TLIbKHU 3HAYYIi BIVIMBH)

IToxa3uuk O1iHroBaHHA 3a Or1iHroBa”HA 3a
perpeciiHiM piBHSIHHSIM B-koedirieHTOM
R R? F p B+SE t p
HasBHicTh Makpo-
anrionatii mmkuix | 0,532 0,283 19,885 | 0,004 |-0,333+0,106 |-3,144| 0,004
KIHI[IBOK
[HCYyniH 0,522 10,272 19,361 | 0,005 | 5,961+1,948 | 3,040 | 0,005
HOMA-IP 0,522 |0,273|9,372| 0,005 | 4,990+1,630 | 3,061 | 0,005
Tpusamers 0,518 | 0,268 [ 9,173 | 0,006 |-3,968+1,310 |-3,029| 0,006
3aXBOPIOBAHHS
[Tpo6a PJIK 0,495 | 0,245 8,132 | 0,009 |-0,682+0,239 |-2,852| 0,008
HOMA-QUICKI 0,424 | 0,180 | 5,483 | 0,027 |-0,054+0,023 |-2,342| 0,027
MAY 0,415 | 0,172 | 5,211 | 0,031 |-25,74+11,27 |-2,283| 0,031
ET-1 0,271 | 0,074 |11,935|7,2e-04 | 0,194+0,056 | 3,455 |7,2¢e-04
NOx 0,430 | 0,185 | 34,08 |3,2e-08| 0,432+0,074 | 5,838 |3,2¢-08
TNFa 0,338 | 0,114 | 19,33 |2,1e-05| -24,15+5,49 |-4,396|2,1e-05
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CuHepri3M MaroJIOTiYHOTO BIUIMBY 3 1HIIMMHU 4yuHHUKamMu EJ[D
HiATBEPIMIIO HAaIBHICTH NOo3UTHBHOTO 3B’s13Ky 3 ET1 (F=11,935; p=7,2¢-04), NOXx
(F=34,08; p=3,2¢-08) ta TNFa (F=19,33; p=2,1e-05).

Otxe, six 1 TNFo, /IK Bu3nauaB TsokkicTh Ta yckiaagHeHHs [[JI2T ta maB
CUHEPTIUHY it0 3 IHUMU YuHHUKaMu EJ1D.

JIns okpeMoi OIIHKK B3a€MHHMX BILTMBIB YMHHHKIB EJI® Oyno moOymoBaHO
cxemy (puc. 4.6). ET1 ta NOX Oynu mpsmMo 3B’SI3aHHMH 3 PIBHEM EHIOTEHHOI
nepokcuaamii (JK); NOX — 3 piBuem 3amanenus (TNFa), Toai sik akTHUBHICTb

eNOS npurniuyBanacs ET1 ta TNFa.

Puc. 4.6. Bsaemni BmiuBn umHHUKIB EJI® 3a pesympraramu
0THO()AKTOPHOTO PETPECIHOTO aHAII3Y.

Hudpamu nozHaueHi koedimieHTH t, SIKI JTEMOHCTPYBaJIM BIIMIHHOCTI [3-
KOoeQILIEHTIB perpeciiHux piBHAHb B Hy’dboBOi rimore3u (p<0,05 B ycix
Bumnazakax). [ns mo3HaueHHS 3B'SI3KY MDK UYMHHUKAMU BHKOPHUCTaH1 CTPLIKU:

YEpBOHI — HETaTUBHUM, OJIAKUTHI — TO3UTUBHUM 3B'SI30K.



89

4.2. BB YHMHHHMKIB €HAOTEJIAJbHOI IMCPYHKLiII HAa PO3BHTOK

YCKJIAIHEHb

KonkpeTHi MexaHI3MH  PO3BUTKY CYIMHHHX YCKJIQJHEHb Ta iX
NAaTOT€HETUYH] YMHHUKW Ha JAHUW MOMEHT BHCBITJIICHO HEJAOCTAaTHHO, HE SICHO
YOMY Y OJIHOMY BHIAJIKy y XBOPOrO MPOTPEecye PEeTHHONATIsA, a y Jpyromy, B
TAaKOro K 3a KIIHIKO-TA0OPAaTOPHUMH TIOKa3HUKAMH XBOPOTO, TMPOTPECYE
Hedponaris [53,194]. Came mys 3’siCyBaHHS pPOJi OCHOBHUX YHWHHHKIB, IO
BioOpaxaroth po3BuTok EJI®, Oyna 3pobiieHa cnpoba y paMKax OJHOTO
JOCTI/DKEHHSI PO3paxyBaTh iX BIUIMB Ha PO3BUTOK CYAWHHUX YCKJIQJHEHb
noB’sizanux 3 IIJI2T. [lns BupimieHHS IbOTO 3aBlaHHs Oylna BHKOHaHa cepis
0arato(akTOpHUX JIOTICTUYHHUX PErPECIMHUX OOYUCIEHb 3 BUKOPUCTAHHSM ITaKeTa
GLZ. B sxocTi 3aj1eXHUX 3MIHHUX OyJIM BUKOPUCTaHI OIHOMIHAJIbHI TOKa3HUKH,
K1 BU3HAYaJIM HASBHICTh 200 BIJICYTHICTh J1a0CTUYHUX YCKJIAJHEHHS, a B SKOCTI
HE3aJIeKHUX (MPEAUKTOPIB) — Oe3nepepBHI KUIbKICHI 3HAYEHHS PIBHIB Y KpOBI
gyuaHukiB EJI®: ET1, NOX, eNOS, TNFa i JIK (mmuB. Tabn. 2.4.). Jns KOXHOI
3aJIEKHOI 3MIHHOI MPOBOJWJIMU: BiAOIp MPEIUKTOPIB BIUIMB SIKUX HAa PO3BUTOK
YCKJIaJAHEHb CTAaTUCTHUYHO BIJIPI3HSBCA BIJI HYJBOBOi TIMOTE3U; OIIIHKY
aJIeKBaTHOCTI Mojem 3a xapakrepuctukamu ROC-miarpamu; 3HaXOKEHHS
aJICKBaTHOI TOYKH BIJCIKAHHS 332 WMOBIPHICHOIO IIKAJOK PO3BUTKY YCKJIAJHEHb 1
KJacuikaiiiHy OmiHKY MOJIEII.

VY tabnuii 4.7 HaBeAeH1 BiaiOpaHi KoeiieHTH perpecii 1 BUTbHI OKa3HUKHU
Ta iX CTATUCTUYHA 3HAYYILICTb, sIKI OyJIM BUKOPUCTaH1 JUIsl TOOYA0BH pErpeciitHux
PIBHSIHb IPOTHO3Y PO3BUTKY A1a0€TUYHUX YCKIIATHEHb.

Ha HasiBHICTH peTHMHOMATIi CHJIBHO BIUIMBaB piBeHb y KpoBi ET1 (B=2,711;
p=3,7¢-05), a Takoxx — TNFa ($=0,012; p=0,037). Ha HasgBHICTh MaKpoOaHTiONAaTIi
HIKHIX KIHIIBOK CHJIbHO BIUIMBaiu piBeHb B KpoBl NOX (=7,352; p=1,09¢-04) 1
piBeHb B kpoBi TNFa (f=-0,140; p=5,84e-05). HasBHICTb BiJ’€MHOr0O 3HaKy
CBITYWIA PO OOOPOTHY 3aliekKHICTh, TOOTO BHCOkHi piBeHb TNFo 3amobiras

PO3BUTKY MAaKpOAHT10MAaTIi HUKHIX KIHI[IBOK.
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Tabnuysa 4.7

Pe3yabTaTn po3paxyHky f-koe@iuieHTiB perpeciiHuX piBHSIHb 1JIs1

BiZIOpaHMX NPEeAMKTOPIB TA BUILHOI0 MOKA3HUKA

3MiHHI perpecii B+SE Wald p
3aJIe)KHa IPEIUKTOPH
. ETI 2,7114+0,657 17,022 | 3,7¢-05
Hagpmiers — Frgp, 0,012+0,005 | 4339 | 0,037
peTHHOMATIT
Binpaunii nokasnuk | -5,873+1,536 0,181 | 1,30e-04
HasBHIiCTb NOXx 7,352+1,900 14,972 | 1,09¢-04
makpoanriomarii | TNFa -0,140+0,035 16,155 | 5,84e-05
HIDKHIX KIHIIBOK | Binpyuii mokasHuk [-29,731+8,512 12,201 |4,78¢e-04
HagsHICTE ET1 1,661+0,683 5,912 0,015
nojinerponarii | BinpHumit nokasHuk | -1,639+0,450 4,330 0,040
HasricTs ETI 2,312£0,476 | 23,564 | 1,21¢-06
Hedponarii 3a
IIBUIKICTIO TNFa 0,013+0,004 9,882 0,002
6 .
YOORROBL Binpnanii nokasnuk | -6,757+1,270 28,302 | 1,04e-07
dbinpTparii
' ETI 4,352+1,019 18,230 | 1,96¢e-05
HassricTs eNOS 20,011£0,005 | 4,903 | 0,027
Hedpomnarii 3a
A6y MIHYDi€io JIK -1,893+0,535 12,526 |4,01e-04
Binbaunii nokasnuk | 5,090+0,849 4,749 0,031
' ETI 1,634+0,426 14,721 | 1,25¢-04
HasBHiCTE [ NOx -1,370£0,413 | 10,990 | 0,001
apTepiaabHOI
rineprensii TNFa 0,018+0,005 11,003 0,001
Binpaunii nokasnuk | 2,775+0,225 4,750 0,033

Jlist momiHeWponaTii 3HaYyImUM BUSBUBCA TUIbKM OJuH 4YWHHUK — ETI
(B=1,661; p=0,015). Ha HasBHICTp HedpomaTii 3a MIBUIKICTIO KIyOOYKOBOT
¢inpTparii BrumBanu piBHl y kpoBi ET1 (f=2,312; p=1,21e-06) i TNFa ($=0,013;
p=0,002). Posutky Hedpomatii 3a ampOyminypiero copusuiu ET1 (B=4,352;
p=1,96e-05) ta nBa unHHMKKH — eNOS 1 [IK, skl Manu Biji’€MHI 3HAaKU perpecii,
TOOTO 3HIKYBaM CTyneHb Hedpomatii (Bimmosimuo, B=-0,011; p=0,027 1 p=-

1,893; p=4,01e-04). Ha wnasBHicTb aprepianbHOi rinepreHsii BrumBaiun ET1
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(B=1,634; p=1,25¢-04) 1 TNFa (B=0,018; p=0,001). Bix’emuuii koedimieHT
perpecii mokazaB ynHHUK NOX (B=-1,370; p=0,001).

Taki pe3ynbTaTd A03BOJIUIU 3pOOMTH Jeski y3araiabHeHHs. [lo-mepie,
oOpani ynHHUKU EJI® Manu pizHuil BrumB Ha po3BUTOK yckinagHeHb LIJI2T. Taxk,
ET1 npsiMo BIuIMBaB Ha PO3BUTOK BCIX YCKJIQJIHEHB (KpiM MIKPOAHT10MAaTIi HIKHUX
KiHIIBOK). OTxe, #oro MoxHa OyJl0 BBaXXaTW KIIOYOBUM I PO3BUTKY
niabeTUYHNX CYJUHHHUX YyckiaaaHeHb. Cepesa IHIIMX YHHHUKIB, OyJlO BiJIMIYEHO
TNFa, skuii MaB BIUIMB Ha PO3BUTOK pETHHOMATII, Hedporarii 3a IIBIIKICTIO
KITyO0uKoBOi (pinbTparii 1 apTepianpHOi rineprensii. Hakonumuenns y kposi NOX
CIPHSUIO PO3BUTKY MaKpOAHT10MaTIi HUKHIX KIHIIIBOK.

[To-apyre, y BigHOIIEHHI aeskuX yduHHHUKIB EJI® Oyno BiaMideHO Bij €MHI
3HaueHHA Koe(imieHTiB perpecii. Tak mpupict y kpoBi TNFo, OyB 3BOpOTHO
3B’SI3aHUN 13 CTYNEHEM MaKpOAaHTiomaTii HIKHIX KIHIIBOK; piBeHb JK — 13
cTyreHeM Hedpomarii 3a anpOymiHypieto, a piBeHb NOX — 13 cryneHeMm
aprepianbpHOi rineprensii. OctanHii (aKT MOKHA MOSCHUTH 3aXUCHOIO poutto NO
B PO3BUTKY apTepialibHOI TinepTensii [49]. BrmBu 1HIMUX YMHHUKIB, HA TIEPIIANA
MOTJISI/, 3JAa€ThCA TapajoKcalbHUM. BigoMo mMaToreHeTHMYHE 3HAYEHHSA, SK
yuaHuKiB EJJ® nns TNFa, 1 IK [194]. Orpumani pe3ynbTaTd perpeciiHoro
aHami3y TakKy IyMKy He miaTBepawid. HasBHICTH 3BOPOTHHX B3a€MO3B’SI3KIB
WMOBIPDHO BKa3zyBaJM Ha OUIbII CKJIaJHI B3a€MOBIIHOCMHU YWHHUKIB EJID 1
oTpeOye CBOTO MOIATBITOTO BUBYCHHS.

[To-Tpere, 3BepHyO Ha ceOe yBary BiACYTHICTh MaToreHHoro BiuBy JIK Ha
po3BUTOK yckiagHeHb [[JI2T. 3aranbHOBUM3HAHOK € TIATOTEHETUYHA POJIb
BIJIbHOPAIUKAIBHOTO OKUCICHHSA 1, y Tomy uumcm, [1OJI mpu IIJI2T [49,253].
BigcyTHicTh Takoro 3B’A3Ky, Ha Hall TOrJsA, BigoOpaxkaia 3arajbHy
3aKOHOMIPHICTh peakinii — piBeHb [IK 30inbiryBaBces y mepiii m’aTh poKiB XBOPOOH,
TICTISl YOTO JIMIIABCS Ha CTa0UIhHO BUCOKOMY piBHI [253]. Lle Moro cBimuuTH mpo
nepedyoBy MeTabOIIYHOrO0 roMeocTa3dy Ha IHIINA piBEHb, 3 1HTEHCU(]IKaIIEO
BUTbHOPAIUKATHLHOTO OKUCIICHHS.

Takum YWMHOM pO3pOOJIEHI PIBHAHHS [Jisi JIOTICTUYHUX PperpeciiHux
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MOJENEN IPOTHO3YBAHHS PO3BUTKY YCKIAJHEHb MaIU TAKUWA BUTJISAL:

Jlist iMOBipHOCTI po3BUTKY petuHomnaTii (Ppm):

P = 1/(1+e~(~5:873+2.711+ET1+0,012+TNFa) (4.1)
ne  ETI — Bmict B kpoB1 eHioTeniny-1 (pmois/min);

TNFa — BMicT B KpoBi (pakTOpy HEKpO3y IMyXJIUH (TIT/M).

JInst iMOBIPHOCTI PO3BUTKU MaKpOAHTIONATil HUKHIX KiHIIBOK (Pvank)):

P(MAHK) — 1/(1+E—{—29.'?3 1+7.3 EExNDx—D.lﬂLDxTNFa]) (42)
ne  NOX— Bmict B kpoBi cTabimpHUX MeTaboiTiB NO (MKMOITB/T);

TNFo — BMICT B KpoBI (paKTOpy HEKPO3y MyXJIUH (IIT/MI).

Jlist iIMOBIpHOCTI po3BUTKY nodiHewponaTii (Pmm)):

P(HHI‘[): l/(1+e—{— 1.639+1.561*ET1]) (43)’

ne  ET1 — BwmicT B kpoBi engoreniny-1 (hpmonb/mi).

J171st KUMOBIPHOCTI PO3BUTKY HedponaTii 3a MIBUIKICTIO KITyOOUKOBOI

(biJ'IpraHi'l' P(Hn Lm(q;)) .

P(HH 1K) - 1/(1+€—{—6.T5T+2.3 12*ET1+D.013*TNF3]) (44)’

ne  ET1 — BwmicT B kpoBi engoreniny-1 (dbmonb/mi);

TNFa — BMICT B KpoBI (pakTOpy HEKpO3y MyXJIMH (IIT/MI).

JInst iMOBIpHOCTI PO3BUTKY HedpomaTii 32 anboyMuHypiero (P ayy):
P ay) = 1/(1+e~(5:09+4352-ET1-0011:eN0S-1893:TK)y (4 5
ne  ETI — Bwmict B kpoB1 eHioTeniny-1 (pmons/min);

eNOS — BMICT B KpOBI E€HAOTENANbHOI CHHTa3u OKCHAY a30Ty
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(r/mu);

JIK — BMICT B KpOBI1 JlIEHOBUX KOH 1oraTiB, O11./MI1.

Jlist IMOBIPHOCTI PO3BUTKY apTepianbHOi rinmeptensii (Parn):

P(AF) — 1/(1+E_ (2,775+1,634+ET1-1,370:N0x+0.0 18*TNFa]) (46),

ne  ET1 — Bwmict B kpoBi enaoreniny-1 (dbmonb/mi);
NOX — BmicT B KpoBi cTab1apHUX MeTa0o1TiB NO (MKMOJIB/T);

TNFo — BMICT B KpoBI (paKTOpy HEKPO3y MyXJIUH (IIT/MII).

Pe3ynbTat OLIHKM aJ€KBAaTHOCTI PO3pOOJIEHUX MOJENEH IMpencTaBicHl B
tabn. 4.8. locuts Bucoki 3HadeHHss AUC Ta MOKa3HHUKIB MPaBAOMOAIOHOCTI TIpu
p<0,05 y Bcix MOpIBHAHHSAX BKa3yBajO Ha a/IeKBaTHICTb NMOOYIOBAaHUX MOJEIEH.
[leii ¢axkr maB BeNMKE 3HAYEHHS Il PO3YMIHHS MEXAaHI3MIB BHUHHUKHEHHS
CyauHHUX yckiaaHeHb npu L[JI2T. OCHOBHUM MeXaHI3MOM BUSBUBCS CYTTEBHI
npupict y kposi ET1, sxuii caras 2,35 (1,87; 2,80) dmoas/n mpotu 0,55 (0,40;
0,75) dmoie/n B KoHTpOJI (0c0o0u Oe3 miabety), To0To —y 4,3 pasu (p<0,001).

Tabnuys 4.8
OuiHOYHI MOKA3HUKH aIeKBATHOCTI MATEMAaTHYHUX MO/1eJIeid IPOrHO3YBAHHS

niadeTHYHUX YCKJIAHEHb

Mozens AUC -2*Log 1 p
P 0,785 152,56 6,50 0,039
Pmank) 0,943 65,25 87,20 0,000
P ) 0,676 103,46 7,13 0,007
Pt ko) 0,789 170,84 39,77 0,000
P av) 0,889 90,48 45,41 0,000
Pan 0,756 178,33 31,72 6,0e-07

Takwuii OararopazoBuii mnpupict piBHio ET1 1 OyB mnaroreHeTMdyHUM

YUHHUKOM pO3BUTKY YyckiagHeHb L[JI2T. 3 iHmoro OoKy, 1€l YMHHUK MOXHa
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BBAKATH BAXJIMBUM MPOTHOCTHYHUM KpUTEPIEM IJIsI PO3paxyHKy HMOBIPHOCTI
BUHUKHEHHSA YCKJIaIHEHb (KPIM MaKpOaHTionaTil HIXKHIX KIHI[IBOK).

Hpyrum ynaHukoMm EJI®D, sAxkuil BUSBUB BIUIMB HA PO3BUTOK YCKJIAJIHEHb,
Bu3HaueHo TNFa, BmicT sikoro y xBopux csara 117,1 (70,1; 230,0) nr/mi nmpotn
22,3 (16,2; 29,0) rr/mut, T06TO0 — y 5,3 pasu (p<0,001). Bmict y kpoBi TNFo maB
3HAYECHHS JIJI1 PO3BUTKY PETHHOINATIi, HedpomaTii 3a MBHUIKICTIO KIyOOYKOBOI
¢biapTparii Ta apTepiaabHOI FinepTeH3ii.

Hagami mms koxkHoro piBHsHHsA (4.1-4.6) Oyiao moOymoBaHi YacCTOTHO-
WMOBIPHICHI J1arpaMy 3aJIEKHOCTI iX YYTJIMBOCTI, COENU(IYHOCTI 1 NPaBUIBHOCTI
(TouHOCTI) BiJ 3HaUEHHS WMOBIPHOCTI Ta BW3HaueHi TOYkH Bizaciui (Cut-off) mpu
JNOCATHEHH1 SKHUX MOKHa OyJ0 MpPOTrHO3YBAaTH PO3BUTOK TOrO YU I1HIIOIO
ycknaaHeHHs. [lpy mpoBedeHH! po3paxyHKIB MPaBUIBHOCTI MOJENEH JAaHi,
OTpUMaHi y XBOpUX ((aKkTUuH1), MOPIBHIOBAIM 3 PO3paXOBaHUMH (IIPOTHO3) 3a
dopmynamu (4.1-4.6).

PesynpraTu anamizy npuBeacHi B Ta0. 4.9. Tak, s peTnHonaTii 3HAYCHHS
Touku Bifciyi ckiano 0,730, To6to mpu obuucieHHi fanux 3a hopmynoro (4.1) —
BpaxoBytoThcs piBHI y KpoBl ET1 1 TNFa, npu orpuManHi1 pe3yibTaTy BHILE LBOTO
3HAYEHHs,, MPOTHO3 MO3UTHBHHUM, MEHIIE — HEraTUBHUN; TOYHICTH MPOTHO3Y
70,4 %.

Tabauys 4.9
KaacudikauiiiHi XapakTepucTUKH Mo/ieJieil IPOrHO3YBAHHS Aia0e THYHHUX

YCKJIAAHEHb 110 BCTAHOBJIEHUM TOYKAM BiacCivi

Mopenb | Touka | HasBHICTh ycknagHeHb | BigcyTHicTh yckinaaHeHb | TOUHICTh

BUICHL TTporuos,|®axT, | Bipauii | [Iporuos, |[@axr,| Bipaui | MOACIL,

n N |mporuHos n N |OporHo3s %
% %
Pem 0,730 87 119 | 73,11 23 33 | 69,70 | 72,37

Pvanxy | 0,259 29 33 | 90,62 106 120 | 88,33 | 88,81

P ) 0,876 81 134 | 60,45 11 18 | 61,11 | 60,53

Pwn ko) | 0,484 57 78 | 73,08 51 74 | 6892 | 71,05

Pumayy | 0,690 118 127 | 92,91 20 25 | 80,00 | 90,79

Pan 0,486 41 71 | 57,74 63 81 | 77,78 68,42
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Jlnsg makpoaHrionatii HIKHIX KIHIIBOK ((opmyna 4.2, BpaxoBye piBHI Y
kpoBi NOX 1 TNFa) 3nagennst Touku BiAciui ckiayno 0,259; TOYHICTh MPOTHO3Y
88,8 %.

Jlna mominetipomnartii (dopmyna 4.3, BpaxoByeTbes piBeHb y KpoBi ETI1)
3HA4YEeHHS TOYKH Bijaciui ckiajo 0,876; Tounicts nporrosy 60,5 %.

Jlns HedponaTii 3a MIBUIKICTIO KiIyOoukoBoi ¢unbrpanii (popmyna 4.4,
BpaxoBytoThcs piBHI y KpoBi ET1 1 TNFa) 3HauenHs Touku Biaciui cknano 0,484;
TouHicTh mpornosy 70,1 %. Jlna uedpomnarii 3a ansOyminypieo (hopmyna 4.5,
BpaxoBytoThcs piBHI y KpoBl ET1, eNOS i JIK) 3HaueHHsI TOYKH BIJACIYl CKJIAJIO
0,690; TounicTs iporuozy 90,8 %.

Jlist aptepianbHoi rinepteHsii (popmyna 4.6, BpaxoBYIOThCS PiBHI Y KpOBi
ET1, NOx i TNFo) 3HauenHs To4yku Biacidi ckiano 0,486; TOYHICTH MPOTHO3Y

68,4 %.

4.3. KpuruuHi 3HaYeHHS] YMHHHMKIB €HIOTEJIAJIbHOI MUCPYHKUIIL HJIs

PO3BUTKY YCKJIAJHEHb

[Ipu nocmimkeHHI TaTOreHEeTUYHOi poiii YuHHUKIB EJ[® B po3BUTKY
JM1a0CTUYHUX YCKIJIaIHeHb, HA HAIl PO3CYH, BAXKJIUBO OyJIO BU3HAUWUTU HE TIIBKH
BIUIUB OKPEMHUX YMHHHUKIB (110 3pOOJEHO Yy MOMepeaHbOMY MIApO3/Iiii), ane u
BCTAaHOBUTU KPUTHUYHI (CUTHAJIbHI) PIBHI Y KPOBI YMHHUKIB, TIPU SKUX 1[€H BILIUB
3niicHioBaBcs. Taki  piBHI MoxHa Oylno O BBaXaTd A1arHOCTUYHUMU
(MapKepHUMH), K1 O MATBEPKYBAJIA HASIBHICTh TOTO UM IHILIOTO YCKJIAIHEHHS.

Jlst BUpiIeHHST 1HOTO 3aBlaHHA Oyrla BHUKOHaHAa cepis OMHO(DAKTOPHUX
JIOTICTUYHUX pErpeciiHuX o0YucieHb 3 BUKOpucTaHHsAM mnakera GLZ. B skocti
3aJIeKHOT 3MIHHOI JUIsl KOXKHOTO PIBHSHHS Oy BUKOPUCTaHI OIHOMIHAIBHI
KaTeropiajibHi IOKAa3HUKM HAsBHOCTI ab0 BIJCYTHOCTI TOTO YW IHLIOTO
N1a0eTUYHOTO YCKJIaJHEHHs. B sKocTi (pakTopHUX O3HAK BHUKOPUCTOBYBAIH
KinbKicHI 3HaueHHs piBHIB y kKpoBi ET1, NOx, eNOS, TNFa i IK (auB. Tadmn. 2.4).

Jlane mocmipkeHHsT OyJio BUKOHaHO B Tpu ertanu. Ha meprmmomy erami 3a



96

JIOTIOMOTOI0 PErPEeCIHOTO aHaJi3y OIIHIOBAJIM BIUTUB KOXXHOTO YnHHUKA EJ/|D Ha
PO3BUTOK OKpEMHUX J1a0E€THUHUX YCKIQJHEHb. 3a pe3ylbTaTaMd aHali3y
BIIOMpaId YMHHHMKHU, BIUIUB SKUX Ha PO3BUTOK YCKIAJHEHb CTAaTUCTUYHO
BIJIPI3HSABCA BiJ HYJBOBOI TiNMOTE3U 1 OyAyBaidu perpeciiiHi piBHSHHS BIAMOBITHO
70 3arajabHOoi dopmynu 4.7. Jlani nuisixoM aHaiizy 4yTJIMBOCTI, CHENU(IYHOCTI 1
MPaBUJIBHOCTI (TOYHOCTI) JIJIs1 KOJKHOI perpeciiiHii Mojie BU3HAYaIM ONTUMAJIbHE
3Ha4YeHHsS] UMOBIPHOCTI, BHILE SKOT MPOTHO3YBAJIM HAsIBHICTh YCKJIAJHEHHA (TOYKA
Bijgciui). Ha TpeTrhoMy erami 13 3aCTOCYBaHHSM 3HA4€Hb TOYOK BIACIYl IS
KOXXHOTO J1a0€TUYHOI0 YCKJIAJHEHHS pPO3PaxOBYBaIM KPUTHUYHI KOHLEHTpALi
yuaHUKiB EJI® 3a 3arampHot0 opmyoro 4.8.

Hwxye HaBonmaTbes 3arainbHi  (GOpPMYJIM JUJIi  PErpeciiHUX PIBHSAHD
3HAXO/PKEHHSI HMOBIPHOCTI HAsSBHOCTI J1a0€TUYHUX YCKJIAJAHEHb 3a 3MICTOM
yuHHUKIB EJI® B KpoBi 1 po3paxyHKy KpUTUYHUX PIBHIB YMHHHUKIB 32 3HAYCHHSIM

rMoBipHOCTI (P) 11 BiATIOBITHOTO YCKIIaTHEHHS:

P=1/(1+ E—{E0+ﬁ1xMED]] (4.7),
e o — 3HaUEHHS BUIBHOT'O MOKA3HUKA,
B1 — B-xoedilieHT 1Sl YNHHUKA,
MED — BMicT y KpoOBi BIAMNOBIIHOTO YHHHHKA €HAOTEIIaIbHOI
mucyukiii (ET1 B ¢moas/mn, NOX B mxmounb/i1, eNOS B nr/mi, TNFa B
nr/mia, 1K B Ox./mi).

ﬁ—l]—,ﬁ'o

—!n(
MED =
g1

ne  MED - Bmict y kpogi BianosigHoro unaauka (ET1 B dpmons/mi, NOX

(4.8),

B MKMOJIb/11, eNOS B rir/mi1, TNFa B rir/mun, JIK 8 On/min);
Bo — 3HAYCHHS BITLHOTO TTOKA3HHKA,;
B1 — B-KoedImeHT I YNHHUKA;

P — ontumalibHa IMOBIPHICTH pO3BUTKY ycKinaaHeHnHs (cut-off)
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Pe3ynbratu mpoBeAeHHS PETrpeciiiHOTO aHami3y 1 OIiHKa BIUIMBY YMHHHKIB

EJI® Ha po3BUTOK yCKIIaJHEHb HaBeneHa y Tabnuiti 4.10.

Tabnuys 4.10

BnivB YMHHUKIB eHA0TEJiAJIbHOI JMCPYHKIIT HA PO3BUTOK YCKJIAIHEHb

HasasHicTh Wald, p
YCKIIATHEHHS:
ET1 NOXx eNOS TNFa JIK
petuHonaTii 16,850 0,002 2,821 3,701 0,550
4,0e-05 0,963 0,093 0,049 0,458
MaKpOaHrionarii 10,888 4564 15,582 22,116 17,974
HIDKHIX KIHI[IBOK 9,7e-04 0,033 7,9e-05 4,1e-06 2,2e-05
HomineHponaTii 5912 0,683 2,633 0,518 2,726
0,015 0,408 0,105 0,472 0,099
HedponaTii 3a
IIBUJIKICTIO 21,871 0,032 3,655 7,054 2,504
KJIIyOOUKOBO1 3,0e-06 0,857 0,056 0,007 0,113
dbinpTparii
Hedpomnarii 3a 18,864 0,119 9,945 2,171 4,355
aTBLOyMIHYPIEIO 1,4e-05 0,730 0,002 0,141 0,037
apTepiaabHOI 10,652 3,932 2,766 3,899 4,619
rinepTensii 0,001 0,049 0,096 0,042 0,032
Bwmict ET1 BmnmBaB Ha pO3BUTOK BCIX YCKIAJAHEHb: PETHHOMATII

(Wald=16,850; p=4,0e-05), makpoanriomarii HmwkHiIX KiHIiBok (Wald=10,888;
p=9,7e-04), cencopnoi nominedpomnarii (Wald=5,912; p=0,015), nedpponartii 3a
MIBUKICTIO KiIyOoukoBoi ¢inmpTparii (Wald=21,871; p=3,0e-06), nedpomnarii 3a
anboyminypiero  (Wald=18,864; p=1,4e-05) 1
(Wald=10,652; p=0,001).

apTepiaJibHOI  TIMepTeH3li
B pesynbrari MmaTemMarnyHoro aHamizy (tabma. 4.11-4.15) Oyio BCTaHOBJICHO,
110 po3po0JIeHi MOelll MaJld 3aJ0BUIbHI SKICHI 1 KIacu(iKalliiiHl XapaKTepUCTUKU
IPOrHO3YBaHHS PO3BUTKY BIJIMOBIAHUX J1a0€TUYHUX YCKIIAJAHEHb.
ET1 (tabn. 4.11) mMaB mpsiMuii 3B’SI30K 3 PO3BUTKOM YCKJIQJHEHB. SKiCHI
nokasHuku piBHaHb — AUC Big 0,676 no 0,827. Mopgeni nporsHosy Maiau
MOKa3HUKK TpaBmwibHOCTI Bix 50,2 % mnsa perunomnarii 10 80,3 % anis Hedponarii

3a piBHeM anbOyMiHypii. Po3paxynku just Bcix umHHUKIB EJI® mpoBeneni 3a
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dbopmynamu (4.7) 1 (4.8).

Cepen Bcix pmiabeTHuHHMX yCcKiIagHeHb, BMICT NOX (auB. Tabm. 4.10)
JIOCTEMEHHO BIUIMBaB Ha HAsSBHICTb MAaKpOAHTIONATIi HMXKHIX KIHIIIBOK
(Wald=4,564; p=0,033) i aprepianpnoi rineprensii (Wald=3,932; p=0,049).

SAkicH1 MOKa3HUKY 1 KiacudiKaIiiHi XapaKTEPUCTUKH MOJICJICH 3a BMICTOM Y

kpoBi NOX Hanani y Tabu. 4.12.

Tabnuys 4.11
KaacugikauiiiHi XapakTepuCTHKY 1 3HAYEHHS TOYOK BiACIYi 4151 Moaesieit

IPOrHO3YyBaHHA Jia0eTHYHMX YCKJIaHEHb 32 BMicTOM y KpoBi ET1

3anexHa | o B1 AUC | Touka | Bipuuit Bipauit | [IpaBuib-
3MiHHa B1JICIYl | TO3UTUBHUM | HETATUBHUM | HICTb,
POrHo3, % | mporuos, % %
Pem -4,380| 2,597 | 0,756 | 0,866 51,26 49,58 50,2
Pmanxy |-1,639| 1,661 | 0,676 | 0,221 65,62 71,67 70,0
Pt -4,841| 2,129 | 0,751 | 0,900 50,00 50,00 50,0
P ko) |-6,286 | 3,744 | 0,827 | 0,489 75,64 71,62 73,7
Pamayy |-3,042| 1,254 | 0,659 | 0,762 81,10 76,00 80,3
Pan) -4,825| 1,457 | 0,676 | 0,464 61,97 67,90 65,1

Tabnuys 4.12
Kaacugikauiiini XapakTepUCTHKY | 3HAYEHHS TOYOK BiACIYi AJ151 Mojesiei

NMPOTrHO3YBAHHA Aia0eTHYHMX YCKJIAHEHb 32 BMicToM y KpoBi NOX

SanexHna | Po Bi1 | AUC | Touka Bipunii Bipauit | [IpaBuib-
3MIHHA BiJClYl | TO3UTHUBHUI | HETATUBHUM | HICTD,
Mporuo3, % | mporHos, % %
Pmank) | 3,092 (-0,510] 0,593 | 0,205 53,12 50,83 51,3
Pan) 2,902 |-0,676|0,601 | 0,471 60,56 61,53 61,5

Mopaeni nporao3y Majiu 3aJI0BUTbHI TTOKa3HUKHU MTO3UTUBHOTO 1 HETATUBHOTO
nporuosiB (Bim 50,8 % mo 61,5 %) ta mnpaBuibHicTh Ha piBHI 51,3 % mud

MaKpOaHTionarii HUKHiX KiHLiBOK Ta — 80,3 % nis apTepiainbHOI rinepTeHs3ii npu
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3agoBuIbHIN ssrkocTi — AUC Big 0,593 mo 0,601.

Bwmict eNOS (aumB. Tabm. 4.10) BruiMBaB Ha HAsSBHICTHP MaKpOaHTIOMATii
HKHIX KiHIIBoK (Wald=15,582; p=7,9¢-05) 1 wHedpomarii 3a piBHEM
mikpoansoyMinypii (Wald=9,945; p=0,002).

SkicHi 1 kimacudikaiiiHi XapakTepuCTHUKU Mojenel 3a BMicToM eNOS
HajaHo y Tab. 4.13. Mojeni mporHo3y Maiiv 3aJI0BUIbHI TTOKa3HUKH MTO3UTUBHOTO
1 HeraTuBHOTO MporHo3iB (Bix 61,4 % mo 65,6 %) Ta mpaBMIbHICTH Ha piBHI 63,8 %
JUIS. MaKpoaHTrionaTii HWKHIX KiHIIBOK Ta — 61,8 % mis Hedpomarii 3a piBHEM

anpOoyminypii 1 sikicti mogeni — AUC Bix 0,655 no 0,742.

Tabnuys 4.13
KaacugikauiiiHi XapakTepuCTHKY | 3HAYEHHS TOYOK BiACIivi AJ1s1 Mojesieit

NPOTrHO3YBAHHA 1ia0eTHYHMX YCKJIAIHeHb 3a BMicToM y KpoBi eENOS

anexHna | Po B1 AUC | Touka | Bipuuit Bipauit | [IpaBuib-
3MIHHA BiJIC1Yl | IO3UTHUBHHUH | HECTATUBHUI | HICTb,
MPOrHo3, % | mporHos, % %
Pmanxy | 4,254 |-0,010 | 0,655 | 0,216 65,63 63,33 63,8
Punayy | 2,860 |-0,019| 0,742 | 0,852 61,42 64,00 61,8

Bwmict TNFa (auB. Tabn. 4.10) npsiMo BIUIMBaB Ha HASIBHICTh PETHHONATII
(Wald=3,701; p=0,049), wmaxkpoanrionaTii HwkHIX KiHiBok (Wald=22,116;
p=4,1e-06), Hedponatii 3a mBHUAKICTIO KIyOoukoBoi (inbrpauii (Wald=7,054;
p=0,007) 1 aptepianibHOoi rinepten3ii (Wald=3,899; p=0,042). SkicHi 1
KkiacuikaliiifHi XxapakTepuCcTUKU Mojener 3a BmicToM y kpoBl TNFo Hamgano y
tabnuii 4.14. Mojeni mporHo3y MaiM 3aJ0BUIbHI MoKa3HUKH sikocTi (AUC Bix
0,643 no 0,762) 1 mpaBuibHICTh (Bl 55,9 % s apTepiaiibHOI TimepTeH3ii 10
71,7 % ns MakpOaHTIONAaTii HUKHIX KIHITIBOK).

Bwmictr JIK (auB. Tab6n. 4.10) 3BOpoTHO BIUIMBAaB Ha HAasSBHICTH
MakpoaHriomnarii HmwkHIX KiHIiBok (Wald=17,974; p=2,2¢-05), HedponaTii 3a
ansoyminypiero (Wald=4,355; p=0,037) 1 aprepianbHoi rinepren3ii (Wald=4,619;

p=0,032). Knacudikariiiti 1 SsKiCHI XapaKTEPUCTHKN MOJIeTIeH 3a BMICTOM Y KPOBI
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JK nagano y tabnuni 4.15 1 1eMOHCTPYIOTh 330BUIbHI 3HAUYEHHS TTOKa3HUKIB.

Tabnuys 4.14
KuaacugikauniiiHi XapaKTepUCTHKY i 3HAYEHHS TOYOK BiAcivi 1151 MoaeJieit

NMPOrHO3YBAaHHS JAia0eTHYHUX YCKJIaAHeHb 3a BMicToM y KpoBi TNFa

3anexxHa Bo B1 | AUC | Touka | Bipuuit Bipauit | [IpaBusib-
3MIHHA B1JIC1Yl | HOBUTUBHUM | HECTATUBHUI | HICTb,
MPOTHO3, % | IpOTHO3, % %
Pem -0,044/0,012| 0,675 | 0,765 59,66 51,52 57,9
Pmanky [-1,209(0,011| 0,694 | 0,175 75,00 70,83 71,7
P ko) [-0,919| 0,007 | 0,643 | 0,484 60,26 58,11 59,2
Pan -5,328/0,033| 0,762 | 0,449 56,34 55,56 55,9

Tabnuys 4.15
Kuaacudikaniiini XapakTepuCTHKY i 3HAYEHHS TOYOK BIICIYi AJ151 MojeJieit

NPOrHO3yBaHHA ia0eTHYHUX YCKJIAJAHEHb 32 BMicTOM y KpoBi JIK

3anexHa | Po B1 AUC | Touka | Bipunii Bipauit | [IpaBuib-
3MIHHA B1JIC1Yl | HOBUTUBHUM | HETATUBHUI | HICTbD,
MPOTHO3, % | mpOorHO03, %0 %
P unayy |6,035| -0,843 | 0,644 | 0,161 75,00 63,33 65,8
P (an) 2,697 | -0,553 | 0,620 | 0,819 61,42 64,00 62,8
P manky | 95,582 -1,391 | 0,754 | 0,438 66,20 56,79 61,2

Takum dYMHOM, perpeciiHuii aHami3 HaJaB OIIHKY BIUIUBY KOXXHOTO 3
yuHHUKIB EJ[® Ha po3BUTOK M1a0€THMYHMX YCKJIQJHEHb, 110 MIATBEPIHKYBaJO
naToreHeTHYHe 3HaueHHs YuHHUKIB EJID 115 po3BUTKY BIANOBITHUX YCKIIATHEHb.

Hanani Ha OCHOBI OTpMMaHWX 3HA4YeHb TOYOK BiJICIYl OyiIM po3paxoBaHi
KPUTHYHI KOHLEHTpalii sl KoxkHOro unHHHMKAa EJ[® (4.8), mo BianoBigaiu
OKpEMUM JiabeTHYHNM YCKIIaJHEHHAM. IX 3HaYeHHs puBeeHo B Tao. 4.16.

Bigmiueno, 1o BMICT eHgoTemiHy-1 Bummuid 3a 1,990 dmons/mn

NIATBEPAKYBAaB PO3BUTOK Hedpomarii 3a piBHEM ajlbOyMiHYpli, a BHIIE 3a
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2,309 ¢pmonp/Mi — IHIIMX yCKIagHEeHb. 301IbleHHs BMicTy y KpoBi TNFa Buie 3a
102,0 ir/mn 1 105,1 nr/mnP  xapakTepusyBano PpO3BHTOK peTHHOMATII Ta

Hedpomarii, BiMOBITHO.

Tabnuys 4.16

Kputnyni 3HauyenHsi YuHHUKIB EJI® 111 po3BUTKY 1ia0eTHYHMX YCKJIAJHEHD

HasBHICTB ET1, NOX, eNOS, TNFa, JK,

YCKIIQHEHHS: (bMOIB/MIT | MKMOJIB/JT T/ MJT T/ MJT On/mn
peTuHomaTii >2,404 - - >102,0 -
MAKPOARATIONATIL | 55 247 | <6,208 | <2184 | >1145 | <5194
HHW>KH1X KIHI[1BOK
noJiiHeHponaTii >2,309 - - - -
*ﬁi%)“am > >2,253 - - >105,1 -
HMGEIS’,‘)“&T“ 3 >1,990 - <250,4 - <5,368
ApTEPIATIbHOL >2311 | <6,290 - >102,0 | <5,328
T'IICPTCH311

Po3BuTok Hedpomnarii 3a piBHEM anbOyMiHypii, kpiM ET1, miaresepkyBaiio
3MeHIlIeHHs BMIcTy y KpoBl eNOS nHwmxkue 3a 2504 nr/mn ta JAK Himwkue 3a
5,368 On/mn. [Insi BCIX YMHHHMKIB BCTAHOBJIGHI KPUTHYHI PIBHI PO3BUTKY
MaKpOaHT10MaTii HIKHIX KIHIIBOK Ta Maibke aiis Beix (kpiMm eNOS) — Ha po3BUTOK

apTepilajgbHOI TrinepTeH3ii.

Pe3tome. PiHi unnHukiB EJI® 3anexanu Big Tsxkocti LIJI2T. Tak, BMiCT y
kpoBi ET1 y xBopux mnepeBuiryBaB KOHTpodb y 3,7-4,7 pasu (p<0,001) 3
MaKCUMaJbHUMU 3HAYEHHSIMU y 2-i 1 3-i rpymnax; Takoxk 3poCTaB piBEHb Y KPOBI
NOx (y 1,4-1,5 pasu; p<0,001). Haii6inpmoro mpupocty csaranu piBai TNFa (y
4,2-6,5 pasm; p<0,001) 1 K (y 2,3-2,7 pasu; p<0,001). Bmict y kpoBi eNOS y
rpynax XBOpUX OyB HIKYUM MpU MOPIBHAHHI 3 KoHTpojeMm (y 1,3-1,9 pa3u;
p<0,001). OnHodakTopHuit perpeciiinuii aHai3 mokasas, mo ET1 o0ymoBaioBaB

BHUCOKY TJIIKEMIilO, aJbOyMIHYpit0, MiABUILYBAB CTyMHiHb JekommneHcarii [IJI2T 1
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cTyninp niabetnyHoi Hedpomarii. Hakommuenns y kpoBi NOX BmiauBano Ha
3HIDKCHHSI TTBUIKOCTI KITyOOUKOBOi (hibTparlii Ta moripiieHds (QYHKIT HHPOK.
TNFa 1 JIK xoMIIeKCHO BIIIMBAIX Ha Maike BCl KirouoBl mokasHuku LJI2T, 1o
MaJo CUHEpriuHy Aito 3 iHmuMu yuHHUKamMu EJ1®. Yunnuku EJI®, mo Oyno
BUBYCHO, MaJId BIUIMB Ha pO3BUTOK yckiaaHeHb L[JI2T: ET1 npsiMo BIiMBaB Ha
po3BuTOK BCix ycknamHeHb IIJI2T (xkpiM MakpoaHriomaTii HIKHHX KIHIIIBOK);
TNFo MaB BIUIMB Ha pPO3BUTOK peTUHOMNATIi, HepomaTii 3a MIBUAKICTIO
KJIyOOUKOBO1 (iIbTpallii 1 apTepiaabHOi TinepTeH3ii; HakonuueHHs y KpoBl NOX
CIPHSUIO PO3BUTKY MaKpOaHTrionarii HWxHIX KiHIIBOK. [llnaxom GararodakTopHoi
JIOTICTUYHOI perpecii moOy/IoBaHI aJeKBaTHI MOJIETl MPOTHO3YBAHHS PO3BUTKY
ycknanaensb JI2T na migcraBHl BuBYeHux yumHHUKIB EJ[®. Bci Momeni MaroTh

BUCOKHIA PIBEHb MMPOrHOCTHYHOI TOYHOCTI (60,5% - 90,8%).

Jlanuii po3ai1 BUCBIT/IEHO B MaTepiajiax HacTymHUX nmyoaikamiii [9, 12,

16, 17, 22].
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PO3JILT 5

BIIVIMB 'TEHETUYHUX ITOJIMOP®I3MIB HA PO3BUTOK
IIYKPOBOT'O JIABETY 2-ro TUITY TA HOI'O YCKJIAJIJHEHb

5.1. 3B's130k mosximopizmy rs1799983 (G894T, Glu298Asp) rena NOS3 3

HYKPOBHM Jia0eToM 2 THILY

B nmanomy mizmpo3aini OyB MPOBEACHHWM aHali3 pe3y/bTaTiB BU3HAUCHHS
acorrianii moiaiMopdizmy rs1799983 rena NOS3 3 IIJI2T, kiiHiKO-T1a00paTOPHUMU
MOKa3HUKaMH, 110 XapaKTepU3ylOTh TKKICTh MOro mnepediry, po3BUTKOM
yCKJIaJAHEHb 3axBoptoBaHHs, Ta unHHUKamMu EJID. [Ipu mpoBenenHi anamizy Oyso
MOPIBHSHO JaHi, OTPUMAaHI B KOHTPOJIbHIA Tpymi (MAll€HTH BIAMNOBIAHOI CTaTl Ta
BiKy, siki He Maym LI/I2T, 95 oci0), 3 manumu xBopux (152 martieHTn).

Po3noain reHOTHNIB y KOHTPOJBHINW Tpymi, 3TAHO JO HAIIUX JdaHUX
(puc. 5.1), O6yno mopiBHsiHO 3 pe3yabratamu [Iporpamu 1000 Genomes Project

Phase 3 (http://www.internationa lgenome.org/).

VY Ilporpami nns BU3HaueHHS 4acToT reHotumriB rs1799983 rema NOS3
oyno 3amydyeno 2504 mrwogunu. IlpenkoBuit renotun G/G OyB BH3HAUYEHHUU 3
gactotor 0,694 (y nammx gociimkeHHsx — 0,46), rereposurora G/T — 0,260 (y
Hamux gociikeHHsx — 0,41), myrantHa romo3urota T/T — 0,046 (y Hamux
nociimxenusx — 0,13); y eBponeiicbkuii momyssiii (n=503) moka3HUKH CKIIaH,
BianoBiguo, 0,443; 0,425 ta 0,131. Otxe, Hami pe3ynabTatu 30iranauca 3
pe3yJibTaTaMM JJisl €BPONEHCHKIN MOMyIsLii.

[TopiBHSIHHS PO3MOIUTY ajiefiel Malli€HTiB KOHTPOJIbHOI rpynu (puc. 5.1) 3
nauumu IIporpamu 1000 Genomes Project Phase 3 mokasano nacrymue. s
Bcix cnoctepexenb (n=5008) npeakoBuii anens G OyB BU3HAYEH 3 YACTOTOIO
0,824 (y mammx pochimxenusx — 0,67), myrantauit anens T — 0,176 (y Hamux
nocnipkeHHsx — 0,33); nna eBponelickkuid monyssaiii (n=1006) mokazHUKH

cknanu, BiamosigHo, 0,654 ta 0,344. Takum YuHOM, pe3yibTaTH KOHTPOJIHHOI
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rpyni SK MO PO3MOJULY T€HOTHUINIB, TaK 1 aneneil BiamoBiganu nanuMm [Iporpamu

1000 Genomes Project Phase 3 st eBponieiiChbKu MOMYJISIIIi.

() 0.70
0,60
0.50
0.40
0.30
0.20
0.10
0,00

G/G
(p=0,06)

G/T
(p=0,60)

T/T
(p=0,09)

G
(p=0,02)

T
(p=0,02)

® Kontpoms (n=95)

0,46

0,41

0,13

0,67

0,33

MIJ2T (n=152)

0,34

0,45

0,22

0,56

0,44

Puc. 5.1. Po3nmoaur yactor renotutiB 1 aneiiei rs1799983 rera NOS3 mix
KOHTPOJILHOIO IpyMoro 1 rpynoto xBopux Ha [{JI2T ta ctaTucTiyHa 3HAYYIIICTh

PO301KHOCTEM YaCTOT MIXK TpyIiaMu 3a Kputepiem Fet2.

VY nopiBHSHHI 3 KOHTposieM (nuB. puc. 5.1), y xBopux Ha [IJI2T BigMiueHo
3MEHIIICHHS YaCTOTH MPEAKOBOro romo3urotuoro rexotuny G/G (p=0,06) Ta
30UIBIIIEHHS YacTOTH MiHOpHOTO TeHotuny 7/7 (p=0,09).

BiamoBinHo pe3ynbraTam po3mojiiay TeHOTHIIIB, PO3IMOALI ajeseil moKasas,
mo y xgopux Ha LI/I2T BimMiueHO 3MeHIEHHS 4acTOTU mpeakoBoro anens G (y
1,2 pasu; p=0,02) Ta 30inblIeHHS YacTOoTH MiHOpHOro anens 7 (y 1,3 paswu;
p=0,02).

TakuM 4rHOM, MOXXHaA OYyJI0 CTBEpIXKYBaTH, IO PO3NOALNT MOJIMOP(PHUX
aneneit rs1799983 rena NOS3 Biapi3HsABCS 3a Tpynamu.

Pe3ynbrar mepeBipkd BIUIMBY pO3MOJIIY YacTOT TEHOTHINB Ta ajeiei
rs1799983 rema NOS3 na poseurox IJI2T i

CTymiHb iX acormiamii 3

3aXBOPIOBaHHSAM HapeaeHo B Tabmumi 5.1. Crmig 3assaumtn, mo Tect Xapmi-
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BaitHOepra nmisi KOHTpOJIIB Ta BUNAJKIB BIAMOBIJAB BHITAJIKOBOMY XapakTepy

ycnaakysanHs (BianosinHo, x2=0,52; df=1; p=0,471 ta y*=1,30; df=1; p=0,254).

Tabnuys 5.1

BnuiuB po3noainy yactot renotumnis i anesiei 1s1799983 rena NOS3 na

po3BuTok LIJI2T i crynminp ix acomiamii 3 3aXBOPIOBAHHAM

[eHoTHIIN 12T, KoHTpoib, 1 p BIIl | 95% BI
Aneri n (f) n (f)
GIG 51 (0,34) 44 (0,46) 0,59 | 0,35-0,99
GIT 68 (0,45) 39 (0,41) 5,30 | 0,071 | 1,16 | 0,69-1,95
TIT 33 (0,22) 12 (0,13) 1,92 | 0,94-3,93
G 170 (0,34) 127 (0.67) 0,63 | 0,43-0,02
5,82 | 0,016
T 134 (0,45) 63 (0,33) 159 | 1,09-2.32

AHami3 pe3yibTaTiB BIUIUBY T€HOTHINIB, SKUM HaBEACHUM Yy TaOiuil
cupsbkeHocTi (3%3), mokaszaB, mo modiMopdiszm rs1799983 we maB 3B’s3Ky 3
saxsoproBanHsaM (x°=5,30; p=0,071). [TopiBHAHHS YACTOT aJeNel, IKe HABEAEHO Y
Tabnuui crpskenocti (2x2), mokaszano, mo x2=5,82; p=0,016. Otxe, anenbHuii
nosimopdizm rs1799983 mas 38’5130k 13 posutkoM [JI2T. Minopuuii anens 7T
30uTpITyBaB y 1,6 pa3u maHcu po3BUTKY 3axBoproBanHs (BII=1,59; 95% BI 1,09-
2,32), Toxi sk npeakoBuit anenb G Taki mancu 3MeHmryBaB y 1,6 pasu (BIII=0,63;
95% BI 0,43-0,92).

Ockibku MIHOpHHE anenb ' 301blnyBaB mancu po3Butky /12T, To #ioro
HasBHICTh MOXKHA OYyJI0 po3mIsAaTv K (GakTop PU3MKY PO3BUTKY 3aXBOPHOBAHHS:
mancu po3BuTKy LJI2T y xBopux 3 yKpaiHChKOi momyssiuii HOCIiB anens 1
30utbiIeHi y 1,6 pasu (p=0,016), Toni sik 3a HasIBHOCTI NpeakoBoro ajiens G taki
HraHcu OyJ0 3HIKEHO, 10 BKa3yBajlo Ha MPOTEKTOPHY JIiF0 OCTAHHBOTO.

TaKOXK

YuciaeHHl MNOBIIOMJIEHHS

rs1799983

BKa3yBaJli Ha BaXJIHBY pPOJIb

noJiimopPizmy rena NOS3 wna possutoxk IIJ2T. Tak, vy

erunercbkoMy mociuimkenni D. El-Lebedy (2018) mpu obctexenni 272 ocib
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Oyl0 BCTaHOBIEHO, IO HAsSBHICTH MyTaHTHOro anens 7 y 3,07 pasu
301nbiryBaia pusuk po3Butky LIJI2T ta y 3,08 pa3u pusuk cepreBo-CyaAnHHUX
3aXBOpPIOBaHb y TakuxX XBopuX [92]. ¥V mmpokomacmTaOHOMY KHTalHCBKOMY
nociimxerHi 3 nmonynsiii Xan (1234 xBopux Ha IJI2T ta 1272 KOHTpOIIB)
MoKa3zaHa 3HA4yIla PI3HUIS Yy PO3MOAUI MymanmHo2o anens momiMopdizmy
rs1799983 rena NOS3 (p=2,10e-3), oT:xe OyB BCTaHOBJIECHUN HOTO 3B’A30K 3
LIJI2T [154].

Jlns 3’sicyBaHHsSL poJii aneiel y TeHOTuri OyJio MPOBEACHO MOPIBHSIHHS
JIOMIHAHTHO1 Ta PEIECUBHOI MOJeNiel ycnaaKyBaHHsA. Pe3ynbTatu po3paxyHKy

po3mnoauly TeHoTumiB noidiMopdizmy rs1799983 Ta reHeTHYHOTO PUHUKY

3aXBOPIOBAHHS MpEACTaBIEH] y Tabuuii 5.2.

Tabnuys 5.2
BnuiuB po3noainy yacror redorumniB rs1799983 rena NOS3 Ha po3BuTOK

IVI2T i ctyninb ix acomiamii 3 3aXBOPIOBAHHSIM

Femorurmm  |LIJI2T (n=152),) Konrpois 2 p | BIO | 95% BI
n (f) (n=95), n (f)
JlomiHaHTHA MOJIETh YCITaIKYBaHHS
G/G 51 (0,34) 44 (0,46) 0,59 | 0,35-0,99
4,02 | 0,045
G/T+T/T 101 (0,66) 51 (0,54) 1,71 | 1,01-2,89
PeniecuBHa Mozieb yCIIaIKyBaHHS
GIG+G/T 119 (0,78) 83 (0,87) 323 | 0.072 0,52 | 0,25-1,07
/T 33 (0,22) 12 (0,13) ’ ’ 1,92 | 0,94-3,93
Posmomin  renorumiB  rs1799983 3a  nOMiIHAHTHOIO  MOJEJUIIO

yenaakysans (G/G npotu G/T+T/T) MaB CTaTUCTHYHY 3HauymicTs (y2=4,02;
p=0,045),

TOM1 SAK PO3MOAIA TCHOTHUMIB 3a PCEISCHBHOI  MOJICILIIO
yCcHajKyBaHHs 3HauymuMm He OyB (%?=3,23; p=0,072). Takuii pesynbraT
niaATBepAuB HasBHICTH acoriamii 3 [[JI2T came 3a yMOB HasiBHOCTI Yy T€HOTHIII
minopuoro auenst I (G/T+1T/T).

VY npomy 11aHi HEOOX1THO 3a3HAUUTH, 1110 MeTa-aHami3 2015 poky [131], no
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sxoro Oyno 3amydeHo 19 mosimomnens (8600 BUMaaKiB), TAKOXK BUSIBUB 3B’SI30K
anenss 1 mommopdizmy rs1799983 rena NOS3 3 I/I2T y mominanTHIE Momeni
(BIII=1,14; 95% BI 1,03-1,26): anens T npotu anens G (BII=1,18; 95% BI 1,09-
1,27) 1 reroturty TT mpotu renotuny GG (BIII=1,33; 95% BI 1,09-1,62), mo
IIJIKOM y3TOJ[)KYBaJIOCS 3 HAIIUMU JaHUMHU.

TakuMm 4YMHOM, MiACYMOBYIOYM pPE3yJlbTaTH JaHOTO (parMeHTy, MO>KHa
Bu3Hatu, mo npu /2T 3menmyBamacsa wactota mnpeakoBoro aimensi G Ta
30uIbIIyBasiacs — miHopHoro anens 71 (p=0,016). oBeaeHo, 1o y XBOpHUX 3
yKpaiHChKOI momyisiii po3moain anesneit rs1799983 6yB moB’si3anuii 3 pO3BUTKOM
3axBoproBaHHs ((%>=5,82; p=0,016). HaasuicTs y reHoruni miHopHoro amens I
36ubmyBano y 1,6 pasu (BII=1,59; 95% BI 1,09-2,32) mancu po3sutky LIJI2T.
3B’S30K 3 3aXBOPIOBAHHAM 32 JOMIHAHTHOIO MOJAEILIIO ycnaakysanus (y>=4,02;
p=0,045) mokasas, 1110 TaTOreHHA Jisl TEHOTHUITY TPOSBIISIACS Y HOCIIB anens T
(BII=1,92; 95% BI 0,94-3,93).

OCKUTBKM 3a HAsBHICTIO YCKJAIHEHb 3TIIHO M0 ICHYIOUOTO KJIIHIYHOIO
[Tporokony [37] xBopux Oyyno MOAIEHO HA TPU Tpymnu, Hamgani Oyino 3poOIeHO
cripoOy 3’sCyBaHHSl BIUIMBY pO3MOIIIY TEHOTHIIIB Ta ayelied mnoaiMopdizmy
rs1799983 rena NOS3 na rpymnoBwuii po3nonais xBopux (Tadm. 5.3).

Tabnuys 5.3
Po3noais renoTuniB Ta aneseit nogiMopgizmy rs1799983 rena NOS3

y rpynax XBopHX Ta ioro BILIUB HA TPYNOBHH PO3MOIii

I'pynu xBopux Ha LIJI2T, n (f) ¥2 p
Ferommms 1-a,n=57 | 2-a,n=63 | 3-1,n=32
G/G 17 (0,298) | 23(0,365) | 11 (0,344)
GIT 24 (0,421) | 30(0,476) | 14(0437) | 266 |0,614
TIT 16 (0,281) | 10(0,159) | 7 (0.219)
Aneni n=114 n=126 n=64
G 58 (0,509) | 76 (0,603) | 36(0563) | 217 |0,338
T 56 (0,491) | 50(0,397) | 28 (0,437)

Sk BHUTIKAJIO 3 I1i€] TaONHIN, BUCOK] 3HAYEHHS CTATUCTUYHHUX BIJIMIHHOCTEH

(p>0,05) 1 qy1s TEHOTUMIB 1 I ayieNied MoKa3ayid, 10 U1 PO3MOAIICHHSI XBOPHUX
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Ha TPyNU PO3MOJLT 1 TeHOTHIIB, 1 aneneil momiMopdizmy rs1799983 rena NOS3
3HayeHHs He MaB. OTKe 1€ BKa3yBaJlo 1 Ha BIACYTHICTh JOCTEMEHHOI PI3HUII MIXK
iX pO3MOALIOM y rpyHax XBOPHUX.

OTpuMaBIIM Takui pe3ynbTaT, OyJ0 BHUPIMICHO BU3HAYUTHU: YU MAIOTh
reHoTunu 1 anem moiaiMopdizmy rsl1799983 rena NOS3 3HaueHHs 11 CTYICHIB

KOMIICHCallli BYTJIeBOJIHOTO OOMiHY, OIIHEHOTO 3a piBHEM riikemii (Taba. 5.4) Ta

HbAlc (Tabm. 5.5).

Tabnuys 5.4
BB renorunis i aneneii rs1799983 na po3noaisi xBopux 3a cTyneHsIMU

KOMIICHCANlil BYIJIEBOJHOT0 O0OMiHY B 3aJI€5KHOCTI BiJl piBHA riikemii

Crynins koMmeHcaiiii, n (f) ’
Tenoturu| 1-it, n=1 | 2-i, n=12 | 3-i, n=92 | 4-i, n=34 | 5-it, n=13 | * P
G/G | 0(0,000) |5 (0,417) | 28(0,304) | 13(0,382) | 5 (0,384)
G/T | 1(1,000) | 7 (0,583) | 40(0,435) | 16(0,471) | 4 (0,308) | 7,86 | 0,447
T/T | 0(0,000) | 0(0,000) | 24(0,261) | 5 (0,147) | 4 (0,308)
Anem n=2 n=24 n=184 n=68 n=26
G 1(0,500) | 17(0,708) | 96(0,522) | 42(0,618) | 14(0,538) | 4,23 | 0,376
T 1(0,500) | 7 (0,292) | 88(0,478) | 26(0,382) | 12(0,462)
Tabnuys 5.5

BrnuiuB renorumis i ajiesieid Ha po3noais xpopux Ha IJI2T 3a crynensamu

KOMIIEHCAIlil BYIJIEBOJIHOT0 00MiHY B 3aj1eskHOCTI Big piBHIO HbAlc

Cryninp komrneHcaiii, n (f) »
Peworumt == 2" 4 [ 24 n=33 3-it, n=95 X P
G/G 8 (0,333) 9 (0,273) 34 (0,358)
G/T 14 (0,584) 10 (0,303) 44 (0,463) 12,25 0,015
T/IT 2 (0,083) 14 (0,424) 17 (0,179)
Anemni n=48 n=66 n=190
G 30 (0,625) 28 (0,424) 112 (0,589) 6,43 0,040
T 18 (0,375) 38 (0,576) 78 (0,411)

Po3noain reHoTUNiB Ta ajieneil B 3aJ€XKHOCTI BiJ PIBHA TiNepriikemii y

xBopux Ha L{/I2T ne BiapizasaBces (Bianosinuo, p=0,447 1 p=0,376). Ha BinmiHy Bin
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I[OTO, CTATUCTUYHY 3HAYYIIICTh Majia HOro 3ayiexkHicTh Bixg piBHS HbAIcC
(BignmoBigHo, p=0,015 1 p=0,040).

3BepTaB Ha cebe yBary 3piCT 4aCTOTH XBOPHUX 3 MOTaHOIO KOMIIEHCAIIIEID
LIJI2T (2-i Ta 3-i cTymeHi KOMITEHCaIlii) 32 yMOB HasBHOCTI y HUX reHotuiy 7/7T
ta anens 1. OTxe, MOkHAa OyJ0 3pOOMTH BUCHOBOK, IO HAsBHICTH anens 7
crupusiia nekommencarii IIJI2T 3a piBaem y kposi HbALc.

HactynHoto 3amadero JochikeHHs Oyino 3’SICyBaHHS BIUIMBY TE€HOTHILY
nonimMopdizmy rs1799983 rena NOS3 Ha HasBHICTH J11a0ETUYHKUX yCKJIaTHEHb. SK
BUTIKAJIO 3 MPOBEJACHOrO aHali3y BIPOTIIHUN BIUIMB T'€HOTUIIM MaJld TUIBKU Ha
HasgBHICT, Hepomatii 3a IIBHAKICTIO KiIy6oukoBoi (imprpanii  (¥?=10,15;
p=0,006). Ha BigmiHy BiJ 1IbOTO, aJielli MaJIK OUIbII IIUPOKUM J1alma30H BIUIHBIB:
Ha HasgBHICTH He(pomaTii 3a IIBMAKICTIO KIy0oukoBOi ¢inmbTpamii (%?=8,00;
p=0,005) i 3a piBHeM ansOyminypii (¥*=4,81; p=0,028) Ta Ha HasgBHIiCTH
aprepianbHOi rineprensii (y>=4,74; p=0,029).

Y pocmimxennsx [119,223] Oyno moBeAeHO 3B’SA30K  MOIMOp(DiZMy
rs1799983 renma NOS3 3 posButkoM niabetuuHoi Hedpomarii. [lpu mbomy,
nonimMopdizm rs1799983 ne BrumBaB Ha akTuBHICTH NO y CyauHaxX HUPKHU TpU
niabeTHuHIi Hedponartii, ane anens I OyB MOB’SA3aHUM 3 MMiJIBUIICHHSIM OKHCHOTO
cTpecy y Takux Bunaakax [229]. Ha 3nauymuii 38’130k nosiMopdizmy rs1799983
rera NOS3 3 po3BuTkOoM AiabeTHYHOI Hepomarii BKa3zyBajao TaKoX JOCIIIHKEHHS,
o Oyio mposeneno y IliBaiunomy Kutai (431 xBopuii Ha IIJI2T 3 miabetudHOMO
Hedpomnariero mpotu 420 xBopux Ha [IJI2T 6e3 nei) [119].

Otxe, MOKHA OyJso 3aKIrOunTH, 10 mojiMopdism rs1799983 rema NOS3
MaB 3B’S30K 3 PO3BUTKOM AiabeTHYHOI He]pomaTii, mo MOrio OyTH TOB’s3aHe 3
IHTEHCU((DIKAIIEI0 OKUCHOTO CTpecy Ta, SK HAa Hall MO, — 1 31 3HUKEHHSIM
dbyHKI1I{ HUPOK, a Takok — piBHIO NO, 110 npoaykyetbes eNOS.

JIist miATBepKEHHS TAaKOTO TPUMYIIEHHS OyB TPOaHaTi30BaHHWMA BIUINB
reHoTuniB nomimopdizmy rs1799983 rema NOS3 Ha KiiHIKO-TabOpaTOpHI
MOKa3HUKHU, IO aCOIIOIThCA 3 (yHKIIE0 HUpPOK. [lepeBipka 3a Kputepiem

Kruskal-Wallis HasBHOCTI BIUIMBY TEHOTHIIB Ha KJIIHIKO-Ta0OpaTOpHi
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MOKAa3HUKH, L0 aCOIIOIOTHCA 3 (YHKIIIEI0 HUPOK, MOKa3alia HAasBHICTh TaKOTO
BIUIMBY Ha piBeHb Yy KpoBi kpearuniny (H=8,74; p=0,013), mBuakicts
kiyooukoBoi ¢unpTpamnii (H=8,28; p=0,016) 1 piBenp anpsOyminypii (H=8,32;
p=0,016).

Tux caMux pe3yJbTaTiB BUABJIEHO 1 JJIs ajeseil: BIUIMB BU3HAYEHO IS
piBHIO y KpoBi kpeatuHiny (U=9546; p=0,015), mBHAKOCTI KIyOOYKOBOI
dinmpTpamnii (U=9252; p=0,005) 1 piBat0 ans0yminypii (U=9533; p=0,015). IIpu
IIbOMY PiBE€Hb KPEaTHHIHY 1 aIb0yMiHYp1i OyJIM BUIIIUMH 32 HasIBHOCTI T€HOTHUITY
T/T 1 anens T mporu rteHotuny G/G, a piBeHb MIBHUIKOCTI KIyOOUYKOBOi
(GUIBTpALli — CYTTEBO HUKYUM.

Hanmami Oyno mpoaHani3oBaHO BIUJIMB T'€HOTHUITIB Ha TMOKA3HUKH CTaHy
xBopux Ha IJI2T. IlepeBipka 3a kputepiem Kruskal-Wallis nasBHOCTI BruUMBY
IFCHOTHUIIIB Ha KUIbKICHI TIOKa3HUKUM cTaHy xBopux Ha IJJI2T mnoxazana
BIJICYTHICTh Takoro BIUIMBY Ha Bik xBopux (H=3,32; p=0,190), TpuBamicts
xBopobu (H=1,68; p=0,431), IMT (H=2,17; p=0,337), ATc (H=2,93; p=0,231) 1
ATn (H=1,70; p=0,427).

Buxitouennsa cknaB ITX (H=8,34; p=0,015), mo Bka3zyBaso Ha HasBHICTb
BIUTMBY TEHOTUIY Ha 3alpONOHOBAHMHA IHTETPATUBHHUM MMOKA3HUK TKKOCTI
nepebiry LIJI2T. Ilpu upomy ITX OyB BUIIMM TNpU HAABHOCTI reHotumny 71/T
(Me=7,41;  Q1;Q3=5,45;10,64) mnporu renotuny G/G  (Me=6,00;
Q1;Q3=3,03;7,69).

[Tepesipka 3a kputepiem Mann-Whitney HasBHOCTI BILUIMBY ajelied Ha Ti K
caMi MOKa3HUKHU TAaKOX IMOKa3ajia BIJIICYTHICTh BIUIMBY Ha Bik xBopux (U=9955;
p=0,059), TpuBamnicts xBopoodu (U=10434; p=0,209), IMT (U=10341; p=0,168),
ATc (U=10050; p=0,078) 1 ATy (U=10434; p=0,209). Sk 1 y BuUNaaKy cC
reHotunamu, BukiatodeHHs ckiaB [TX (U=9594; p=0,018), mo Bka3yBano Ha
HasBHICTh BIUIMBY ajejedl Ha IHTerpaTuBHUM moka3Huk Tspkkocti LIJI2T. Ilpu
npomy ITX OyB BummM 3a HasBHICTIO anenst 1 (Me=6,54; Q1;Q3=3,77;9,09)
npotu anens G (Me=5,77; Q1;Q3=3,39,7,69).

Ha ocrtanHe Oyno mpoananizoBaHo BIUIMB mojdiMopdizmy rs1799983 rena



NOS3 na yunnuku EJI® (tadn. 5.6 Ta 5.7).

BriuB resorumis rs1799983 rena NOS3 Ha BMiCT YMHHHKIB,

aconioanux 3 EJI®, Me (Q1; Q3)
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Tabnuys 5.6

IToxa3Hukmu I'enorun H p
G/G, n=51 G/T, n=68 T/T, n=33

ETI, 2,13 2,29 2,40 2,28 | 0,319

MO/ MIT (1,94; 2,63) (1,93; 2,57) (2,13; 2,56)

NOX, 6,47 6,36 6,04 13,79 | 0,001

MKMOJIb/JT (5,97; 7,04) (6,36; 5,78) (5,65; 6,31)

eNQOS, 269,78 210,19 159,22 71,77 | <0,001

IIT/MII (250,31; 364,79)(191,85; 253,71) (151,91, 220,13)

TNFa, 103,23 107,63 93,36 346 | 0.178

IIT/MJI (91,74; 124,34) | (81,43; 125,88) | (72,87; 114,74) | ™ ’

K, 5,41 5,30 5,19

E/Mmn (4,74; 5,65) (4,39; 5,56) (4,55; 5,65) 1,45 | 0,485

Tabnuys 5.7
Bruius ajeneii rs1799983 rena NOS3 Ha BMicT YMHHHKIB,
acouioBanux 3 EJ/I®, Me (Q1; Q3)
[Toka3Huku Anem U p
G, n=170 T,n=134

ETI, 2,22 2,33

(bMoIB/MIT (1,94; 2,57) (1,99; 2,57) 10198 | 0,117

NOX, 6,43 6,19

MKMOTTB/T (5,34: 8,07) (5.73: 6,57) 8630 | 2,9¢-04

eNQOS, 254,54 206,23

- (222.13; 298,06) | (159,22 230,85) | 4792 | 2.2¢-18

TNFa«, 104,15 97,07

I/ M (90,55; 124,34) (75,29; 122,30) 10064 | 0.081

JK, 5,32 5,27

E/Mn (4,65; 5,61) (4,45; 5,59) 10452 0,218

Sk 1 MoxHa Oyno odiKyBaTH, cepel BciXx uumHHUKIB EJI®, Bruus

nosiMopdizmy rs1799983 rena NOS3 BusIBHBCS y BiIHOILIEHHI BMICTY Yy KpOBI

NOXx (BigmoBimHo, mius renotumiB H=13,79; p=0,001 1 nns anenest U=8630;

p=2,9¢-04) ta, 6unbioro mipoto, aist eNOS (BiamosinHo, it reHotumniBs H=71,77;
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p=<0,001 1 qnsa anenest U=4731; p=2,2e-18). 3 pemrroro ynnHuKiB (ET1, TNFo Ta
JK) Takoro BIUIMBY BUSIBJIICHO HE OYJIO.

[Ipu npomy, pieHb y kpoBi NOX OyB BHIIMM 3a HasSBHOCTI MPOEKTHUBHOI'O
renoturty G/G  mpotm reHoruny pusuky /T (BimmoBimHo, Me=6,47;
Q1;Q3=5,97;7,04 npotu Me=6,04; Q1;Q3=5,65;6,31) ta anens G npotu anenst T
(BimmoBigHO, Me=6,43; Q1;Q3=5,34;8,07 npotu Me=6,19; Q1;Q3=5,73;6,57).

Pierp y kpoBi eNOS Takoxx OyB BHUIIUM 3a HAsBHOCTI MPOEKTUBHOTO
remotunty G/G mnporu reHoruny pusuky 71/T (BimmoBimHo, Me=269,78;
Q1;Q3=250,31;364,79 mpotu Me=159,22; Q1;Q3=151,91;220,13) Ta anens G
npotu anens 71 (BigmoBimHo, Me=254,54; Q1;Q3=221,13;298,06 mnpotu
Me=206,23; Q1;Q3=159,22;230,85).

BianoBinHO A0 1bOro, TEHOTUI pU3UKY /T Ta MIHOpHUU anenb 7' COpUsiIn
MEHIIUM BEJIMYMHAM LMX 3aXUCHHUX (PAaKTOpiB. 3 OCTAHHBOI'O MOKHA 3pOOUTH
BUCHOBOK, IO TMATOT€HETU4YHA poib mnojiMopdizmy rs1799983 rena NOS3
noJsirana came y 3MeHmeHHi aktuBHOCTI eNOS Tta piBHIO y kpoBi NOX. [HImmmu
CJIOBaMH, T€HOTHUII pu3uKy /T Ta MiHOpHUI anensb 1 CIPUsIN 3MEHIICHHIO PIBHIB
y kpoBi i NOX, i eNOS, 110 y Hammx JOCIiKSHHSIX BiAMOBIAATO0 HAKOMHYEHHIO Y
KpOBI KpEaTHHIHY, adbOyMIHYypii 1 3MEHIICHHIO MIBUIAKOCTI KIyOOYKOBOT
dinpTparlii, 10 B CBOIO Yepry, OOTPYHTOBYBAJIO 3B’S30K MoOJIMOpQi3My came 3

PO3BUTKOM J11a0€TUYHOI HEPponaTii.

5.2. 3B's30k moJtimopizmy rs1800629 rena TNFa 3 mykpoBuM aiadbeTom

2-10 TUILY

VY upomy miapo3aiai Oyjao BU3HAUEHO 3B’s30K mnomimopdizmy rs1800629
reHa TNFo 3 IJI2T y ykpalHCbKHMX XBOpPHUX, @ TaKOXK — 3B’SI30K 3 PO3BUTKOM
N1a0eTUYHUX YCKJIaHEeHb 1 unHHuKamu EJ[O.

Ha mnepmoMy erami pe3ynbTaTH poO3NOAINY TEHOTHNIB 1 anened y
KOHTPOJIbHIN Tpymi, 1o OyJl0 OTPUMaHO Yy HAIIOMY JOCIIDKeHHI OYIo

nopiBHsiHO 3 pesyabratramu IIporpamu 1000 Genomes Project Phase 3
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(http://www.ensembl.org/Homo_sapiens/Variation/Population?v=rs1800629;vd
b=variation).

VY Ilporpami juis Bu3HaueHHsa yacToT reHoTuniB rs1800629 rena TNFa 6ymno
3aimydeHo 2504 mronuan. [IpenkoBuii reHotunnt G/G OyB BH3HAYCHHI 3 YaCTOTOIO
0,827 (y mammx mocmmkeHHsx — 0,663), rereposurora G/A — 0,165 (y Hammx
nocimimxenusax — 0,284), wminopna romoszurora 7/7 — 0,008 (y Hammx
nocmimkeHusax — 0,053); s eBpomeiichkoi momyssmii (n=503) gacToTu ckianm,
BianoBigHo, 0,744; 0,245 ta 0,012. OTxe, HamIl pe3yiabTaTh OUIBIIOI MIPOIO
301ranucs 3 pe3yJibTaTaMHu JIJIsl €BPONEUCHKOT MOIMYJISLII.

[Ipu mopiBHSAHHI PO3NOALTY ajejael y KOHTPOJIbHINA rpyni (AuB. puc. 5.2) 3
nanumMu I[Iporpamu 1000 Genomes Project Phase 3 BctaHoBlieHO, IO JIJIs1 BCiX
cnoctepexkenb (n=5008) mpenkoBwuii anens G 0yB BuzHaueHuit 3 yacroror 0,910
(y mammx pnocmipkeHHax — 0,805), myrantHui anens 7 — 0,090 (y nHammx
nociipkeHusax — 0,195); nns eBpomedicbkoi momynsamii (n=1006) moka3HUKH

CKJaJiM, BianosigHo, 0,866 Ta 0,134.

(f) 0.900
0,800
0,700
0,600
0,500
0,400
0,300
0,200
0,100
0,000

el

G/G G/A A/A G A
(p=0,02) | (p=0,10) | (p=0,23) | (p=0,01) | (p=0,01)
M Kontpons (n=95)| 0,663 0,284 0,053 0,805 0,195
M I12T (n=152) 0,513 0,388 0,099 0,707 0,293

Puc. 5.2. Posnogin yactor renotuniB 1 anenerd (f) rsl800629 rena TNFa
MDK KOHTPOJBHOIO Tpymorw 1 rpynoro xBopux Ha I[[JI2T Ta craructudna

3HAYYIIICTh PO301XKHOCTEHN YaCTOT MiXk rpynamu 3a Kputepiem Fet2.


http://www.ensembl.org/Homo_sapiens/Variation/Population?v=rs1800629;vdb=variation
http://www.ensembl.org/Homo_sapiens/Variation/Population?v=rs1800629;vdb=variation

114

OTxe, pe3ynbTaTH KOHTPOJIBHOI IPYIH 1 MO PO3MOALTY T€HOTHUIIB, 1 anenen
Ou1b1IOI0 Mipoto BijmnoBiganu aanum IIporpamu 1000 Genomes Project Phase 3
NI €BpONEHCHhKOI  momynAmii. Bu3HaueHHsS CTAaTUCTUYHOI 3HAYYHIOCTI
BIAMIHHOCTEH B PO3MOAUN 4YacTOT Yy €BPOMEHCHKIA MOMyJAlii 1 HalmoMy
JOCIIKEHH] TI0Ka3aJl0 Taki pe3yibTaTH: s reHoTHniB %°=5,38; p=0,07 Ta mis
aneneit *=3,28; p=0,07). Omxe, AiliCHO, CYTTEBUX PO30OIKHOCTEH pPE3yIbTATIB
JOCITI)KEeHb BU3HAYEHO HEe OYJI0.

Hanani Gyno mpoBeeHO CTaTUCTUYHE MOPIBHSAHHS PO3MOALITY T€HOTHIIB 1
anened y XBOpUX 3 TAaKMUMU TOKA3HUKAMHU B KOHTPOJBHINA Tpymi. st 1boro c
Moyarky OyJ0 MpOaHai30BaHO 3arajibHy TEHJICHIII0 YacTOT T'€HOTHIIIB 1 aJiefieH,
MOTIM — YaCTOTHI PI3HUIN, SKI BKAa3yBaJld Ha BIUIMB T€HOTHUIIIB Ta ajejeil Ha
PO3BUTOK 3aXBOPIOBaHHS 1, HA OCTAaTOK, — JIsl BIAMIHHOCTEH, 3HAUyIIUX 3a
KpHUTEpiEM Y%, PO3MIAHYTO BiJHOLIEHHS IIaHCiB Ta 95% Biporiguuii iHTepBa,
T00TO — acomiaiio 3 [IJI2T (reHeTHYHUN PU3HK).

Sk cBIQUWIM JAaHi, IO HaBeAeHO y TpadiuHiid Ta TabnuuHid (opmax Ha
PUCYHKY 5.2, y Tpymi XBOpHX OyJ0 BIJIMIYEHO 3HAUYIIE 3MEHIIEHHS YacTOTH
npeakoBoro romosurotrHoro reotuny G/G (y 1,3 pasu; p=0,02) y nmopiBHSIHHI 3
KOHTpOJieM. 301JbIIEHHS YacTOT TeTepO3UroTHoro reHoruny G/A Ta MiHOPHOTO
reHotuny A/A (BianosiaHo, y 1,4 Ta 2,0 pa3u) y MOpIiBHSHHI 3 KOHTpOJEM OyJio
CTaTUCTUYHO He 3HauymuM (BiamoBigHo, p=0,10 Ta 0,24). Takox y XBOpux
BIJIMIY€HO CTAaTUCTUYHO 3HAYYIIE 3MEHIICHHS 4acTOTH TpeakoBoro ainens G (y
1,13 paszu; p=0,01) ta 301nbIIeHHS YacToTU MiHOpHOTO anens A (y 1,45 paswu;
p=0,01) y nopiBHSIHHI 3 KOHTPOJIEM.

Takum urHOM, OYyJI0 TOKa3aHo, 1m0 po3noaia reroruny G/G i 060x aneneit
rs1800629 nocremenno BiapizHsBcs y xBopux Ha LIJ[2T Bi KOHTPOJBHOI Ipymu.
Buxoasun 3 mporo, OyJio po3paxoOBaHO BIUIMB PO3MOJLIY YacTOT T'€HOTHUINB 1
aneneit (tabn. 5.8) ma pozButok IJI2T i cTymins iX acomiaiii 3 3aXBOPIOBaHHSIM.
Tect Xapni-BaiinOepra [jsi KOHTPOJIIB Ta BUIAJKIB BIJAMOBIJIaB BHUIAJKOBOMY
XapakTepy YCIaJKyBaHHS TeHOTHHIB (Bimmosigmo, ¥°=0,84; df=1; p=0,360 Ta

v?=0,60; df=1; p=0,438).
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AHamni3 BIUIMBY TEHOTHMIB MO TaOiuil crpspkeHocTi (3%3) mokasas
BigcytHicte 3B’s3ky 3 LIJI2T (x%=5,65; p=0,059). Ha Bimminy Bim 1uporo,
MOPIBHSHHS YacTOT aJIeJIel 3a TaOIUIEI0 CIIPSHKEHOCTI (2X2), moKas3ano HasBHICTh

Takoro BBy (¥°=5,91; p=0,015).

Tabnuys 5.8
BB po3noaisty yactor renorumni i anedneii rs1800629 na possurox III2T i

CTYHIHBb IX acouiamii 3 3aXBOPIOBAHHSAM (3arajibHa MOJeJIb YCHAAKYBAHHS)

I'enotumnu | 1IJI2T, n (f) | Kontposs, n (f) 2 p BIII | 95% BI
Aneni
G/G 78 (0,513) 63 (0,663) 0,54 | 0,31-0,91
G/A 59 (0,388) 27 (0,284) 5,65 | 0,059 | 1,60 | 0,92-2,78
A/A 15 (0,099) 5 (0,053) 1,97 | 0,69-5,61
G 215 (0,707) 153 (0,805) 0,58 | 0,38-0,90
5,91 | 0,015
A 89 (0,293) 37 (0,195) 1,71 | 1,11-2,65

Otxe, anenpHuii monimopdizm rsl800629 rena TNFa maB 3B’s30k 13
po3ButkoMm [IJI2T, mpu nuboMmy mMiHOpHMI anens A 301mbinyBaB y 1,7 pas3u maHcu
possutky LIJI2T (BII=1,71; 95% BI 1,11-2,65), Toxi six npeakoBuii anenb G Taki
mrancu 3MeHiyBaB y 1,7 pasu (BII=0,58; 95% BI 0,38-0,90).

Takum uymHOM Oyno mokKa3zaHo, M0 MiHOpHHMM anens A rs1800629
30uTbIIyBaB maHcu po3BUTKy LIJI2T 1 OyB (axTtopom pu3HKYy PO3BHUTKY LOTO
3axBOproBaHHS: maHcu po3BUTKY LIJI2T y XxBopux 3 yKpaiHCHKOI MOMYJISIIi-HOCIIB
anens A rs1800629 Oymu 36imbimieni y 1,7 pasu (p=0,015), Tomi sk mpenxkoBuid
anenb G MoxkHa OyJi0 BBa)KaTH MPOTEKTOPHUM (PAKTOPOM.

[TopiBHAHHS TOMIHAHTHOI Ta PEIIECUBHOI MOJIeJIeH yCraaKyBaHHs (Ta0.
5.9) moka3zaio, 1o po3MoiJ F'eHOTHUITIB 3a JoMiHaHTHOIO MoaelIo (G/G npotu
G/A+A/A) MaB CTaTUCTUUHY 3HAYYIIICTh: ¥°=5,37; p=0,020, mo miATBEPAMIO
HasiBHICTH acorianii rs1800629 3 I[JI2T came 3a ymMmOB HasBHOCTI B T'€HOTHIII
MiHOpHOTO ajens A (renotuniu G/A+A/A).

HeoOxinno 3a3naumnTh, 1Mo MeTta-aHam3 Y. Zhao Ta cmiBaBT. (2014) [252], B
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Akl Oylno BKIIOYEHO 38 HE3&IeKHUX JOCHIKEHb, MIJITBEPAUB 3B S30K
nonimopdizmy rsl800629 rena TNFo 3 migBULICHUM PU3UKOM po3BUTKY L[JI2T
(BIII=1,21; 95% BI 1,06-1,37; p=0,003) came 3a AOMIHAHTHOI MOJEJLIIO
yCIaJIKyBaHHs, 0COOMUBO, /IS a3iaTcbkux HociiB myTaiii (GA+AA), ski, sk 0ymo
po3paxoBano, manu 39 % mnigsumenns pusuky LJI2T (BII=1,39; 95% BI 1,11-

1,74; p=0,004) y nopiBHsHHI 3 HOCisIMH JuKoro renotumy (G/G).

Tabnuys 5.9
JloMiHAHTHA Ta pelMCUBHA MO/ie]i yCNaAKyBaHHS BIIUBY

rs1800629 na po3surox LIJI2T

Tenoturm| LIJI2T (n=152), | Koutpomns (n=95), | %2 p BIII | 95% BI
n (f) n (f)
JloMiHaHTHA MOJIETh yCIaAKyBaHHS
G/G 78 (0,513) 63 (0,663) 0,54 | 0,31-0,91
5,37 | 0,020
G/A+A/A| 74 (0,487) 32 (0,337) 1,87 | 1,10-3,18
PeniecuBHa Mozenpb ycraaKyBaHHs
G/G+G/A| 137 (0,901) 90 (0,947) 167 | 0.200 0,51 | 0,18-1,44
A/A 15 (0,098) 5 (0,053) ’ ’ 1,97 | 0,69-5,61

VY Hamomy AOoCHiKeHH] Moka3aHo, mo y xBopux Ha LIJI2T 3 ykpaiHchkoi
nonynsiii HocliB MytamidHux reHotuniB (GA+AA) pusux IIJI2T Takox OyB
CyTTEBO mifBuieHnM (Ha 87 %), 110, B MUJIOMY, y3T0JKYBAJIOCS 3 JAaHUMH IIHOTO
MeTa-aHali3y.

Hanaoni, 3rigHo 10 tutany nocmipkeHHs, Oyna rnepeBipeHa HasiBHICTD BILUTUBY
reHotuny rsl800629 na cTymiHb TSDKKOCTI CTaHY XBOPHUX 1 CTYIEHI KOMIEHcAllll
niabeTy 3a MOKa3HMKaMu TIiKeMii Ta miikoBaHoro remomnio0iny (HbAlc), mo Ha
HaIll TIOTJISAM, MOTJIO OM BUCBITJIMTH HASBHICTh BIUIMBY TEHOTHUIY HAa TSDKKICTh
3axBoproBaHHs. Hakanb, aHami3 JaHUX MOKa3aB, M0 PO3MOJAUT 1 TNeHOTHIIB, 1
aneneit rsl800629 craTUCTUYHOTO 3HAYEHHS Yy JKOAHOMY BHUIAQJAKYy HE MaB
(p>0,05). Takox Oyna mnoka3aHa BIJCYTHICTb BIUIMBY T€HOTUIIB 1 ajenei
rs1800629 na Bik xBOopuX, TpuBajgicTh XBopoOu, IMT, Benuunmnu ATc 1 ATy

(p>0,05).
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JloriuHuM y 1IbOMY IUTaHI 37aBaBCs MOJANbIINMK MOIIyK BIuBy s1800629
Ha PO3BUTOK OKpEMHUX CyAuMHHMX yckiaaHeHb L[JI2T. Sk mokaszanu po3paxyHKH,
CTaTUCTUYHO 3HAUYIIMM BIUIMB TEHOTUIIM Majld Ha HasBHICTh Hedpomartii 3a
IIBHIKICTIO KTyOoukoBoi dimbrpanii (x2=6,38; p=0,041). Ha neii camuii nokasHuk
BIIMBAB 1 po3noAin anenei (x>=6,78; p=0,009); Ha iHII YCKIaAHEHHS PO3IMOILNI
TCHOTHIIB (SK 1 ajiesieil) BIUIUBY HE MaB.

BusiBnennto 3B’s13ky nofiMop(}i3MiB TeHiB npo3anaibHux HUTOKUHIB (TNFa,
IL-6 1 IL-/8) 3 IIJI2T 1 miabetnuHoro HedpomaTielo MPUCBSIYCHO HEIIOJAaBHE
KOMITIEKCHE iHmiiichke mocmimkenHs [113]. IMomimopdizm rs1800629 rena TNF«a
Oyno Bu3HaueHO y 1326 mariienTiB, cepen skux Oyno 448 ocoou 3 IIJI2T Ta
niabetnuHo0 Hedpomnariero, 414 ocid 3 /12T 6e3 niabetnunoi Hedponarii Ta 464
KoHTpodiB. HaiiBucoky acomiamito 3 I[[JI2T npu HasBHOCTI 11a0€TUYHOI
Hedpomnatii maB nonimMopdi3m rs1800629 rena TNFa: nyst renotuny A/A BII=2,75
(95% BI 1,64-4,59; p=0,001).

Hocmimxenns 3B’ s13ky nomimopdizmy rs1l800629 rena TNFo 3 po3BUTKOM
niabeTndHOi HedpomnaTii 3a piBHEM albOyMmiHypii Oyio mpoBeaeHo y 756 xBopux
Ha [IJI2T y po6Gorti [231]. BcranorieHo, 1o aneinb A 3HAYHO MiJABHIIYBaB PU3UK
anpOoyminypii (BII=2,1; 95% BI 0,8-3,7; p<0,001). Omxe, 1mi maHi IIJIKOM
30iranucs 3 pe3yJbTaTaMy, OTPUMAaHUMHU Yy HAIIOMY JOCIIKEHHI: B YKPaiHCBhKIN
koropti xBopux Ha [IJI2T minopuuit anens A ta renotunu (G/A+A/A) Oynu
noB’si3ani 3 [IJI2T Ta po3BuTkoM Hedponatii y TAKMX XBOPUX.

Hanmani Oymo mnpoanamizoBano BrummB aneneit rs1800629 na kimiHiKO-
7a00paTOpHI MOKA3HUKH, 110 BigoOpaxanu (pyHKIi€0 HUPOK y xBopux Ha LIJI2T.
[TepeBipka 3a kputepiem Mann-Whitney mokasana HasBHICTh BILUIMBY aliejicil Ha
MBUJIKICTh KyOoukoBoi Qinprpauii (U=8211; p=0,045). IIpu usomy ii piBeHb
OyB HIKYMM 3a TPUCYTHOCTI aienss pusnuky A TpOoTH TPEIKOBOTO
npotekTuBHOrO anens G. Lle 6e3nocepesHFO BKa3yBasio HAa NATOT€HETUYHY POJIb
MIHOpHOTO anens 4 y nopymeHHi gyHkiii Hupok npu 2T, Po3paxyHku s
T€HOTHUIIIB TIOKA3aJIM BIJCYTHICTh iX BIUIMBY Ha BCl JOCTIKEHI MOKa3HUKU

¢bynkuii HUpok (p>0,05) 1, y TOMy uwMcCIl, — Ha MBHIAKICTh KIYyOOYKOBOT
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¢inpTpanii (p=0,165).

Brumme  momimopdizmy rsl800629 wna vuunnuku EJ® nomano y
tabnuii 5.10. Bonus renotuniB nomimopdizmy rsl800629 cepen Bcix YMHHHKIB
EJI® BusBuBcs mns BMmicty y kpoBi ET1 (H=7,26; p=0,026), NOx (H=59,03;
p=<0,001) i TNFa (H=67,42; p=<0,001).

Tabnuys 5.10

BB renoruny rs1800629 na Bmict yunnukiB EJI®, Me (Q1; Q3)

[ToxazHuku ['enoTunu H p
GIG (n=78) | G/A(n=59) | A/4 (n=15)

ETI, 2,14 2,38 245

Ovomvhun | (1,94;251) | (2,01:2.64) | (2,29:2,67) | 126 | 0.026

NOX, 5,91 6.58 6.95

wivoms/n | (5,68:6.29) | (6,30:7,07) | (6.68:7.43) |°003 <0001

eNOS, 234,40 231,61 23052 | 003 | 0620

nrivn |(187,50; 264,66)|9197,61: 273,17) (213,34 285,37)| 922 | ©

TNFar, 82,90 116,60 147,27

- (70,09: 96.75) |(105.37; 123,20)|(138,96; 196,76)| °7 % | <0001

K, 5,30 5,31 5,22

E/mn (431:567) | (510:557) | (444;555) | 00 | 0588

IIpu npoMy, piBHI Yy KpOBI BCIX YMHHHMKIB OyJIM CYTTEBO BHIIUM 3a
HasIBHOCTI TEHOTHUITY pU3UKy A/A npotu npeakoBoro renorumny G/G, mo 0oco6auBo
nposiBisuiocst uisi TNFa, piBeHb sikoro y HociiB reHotuny 4/4 OyB BumuMm y 1,8
pasu 3a HociiB reHotuny G/G (p=<0,001).

AHanoriyHl pe3ynbTaTH JI€MOHCTPYBaB 1 BIUIUB ajieJied Ha BMICT y KpPOBI
ET1: U=7735; p=0,008; NOx: U=4157; p=8,64E-15 1 TNFa: U=3665;
p=2,60E-17).

VY nocmimxenni [113] mokazano, mo y xBopux Ha [[J[2T-HociiB MiHOpHOTO
renotuny A/A rs1800629 ekcnpecist reny TNFo Oyna 30u1blIeHa OUIbII HIK Y 4
pasu (n-fold=4,43+1,11), mo cynpoBOIKYBajIoCs CYyTTEBUM 301UTBIIICHHSIM PIBHIB Y
kpoBi TNFoa. Takox y mocinijpkenHi [231] BcTaHOBIEHO, IO MIHOPHHUM T€HOTHII
A/A 1 anens A rsl800629 3nauno miaBuuryBaiau piBHI y kpoBi TNFa, mo Oyno
BHUPAXEHO OUTBIIIOI0 MIPOI0 y XBopux 3 HepomnaTiero. OTxe, 111 JiTEpaTypHi 1aHi,

nopsifi 13 OTPUMAHUMM Yy JaHOMY JOCHIIKEHH1, BCTAaHOBJIIOBAIM 3arajibHy
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NaTOTEHETHUYHY  3aKOHOMIPHICTh:  HasBHICTh  MIHOpHOTO anenst A €
NaTOreHEeTUYHUM (HaKTOpOM pO3BUTKY AiabeTwyHoi Hedpomatii, a oAHMM 3
MEXaHI3MIB PO3BUTKY I[LOTO CTaHy MOXe OyTH HAJUIMIIKOBA EKCIpecis TeHy
TNFo, mo mpu3BoAe A0 HAJAMIPHOTO CHHTE3y Mpo3anaibHoro 1uTokiny TNFa.
binbmuii BmicT y Takux xBopux ET1 1 crabinpHux metaboniTiB NO BKa3yBaB Ha
3airydeHHs 1 nuXx yuHHUKIB EJI® y maTorene3 giabetnyHoi HedpomnaTii, MOXKIUBO
BHACJIIOK OUIBIIOTO MOIIKOKEHHS €HI0TENII0 Y XBOPUX-HOCIIB ajens 4.

3a CcydacHMMM VSBJIEHHSMM TIATOT€HE3 Jia0eTH4HOi Hedpomarii e
CKJIAHUI OaraTOBUMIpHHMI NpoOLEC B SAKOMY MO€EJHYETHCS 3alajIeHHs, OKUCHUMN
cTpec Ta TeHeTu4Hi unHHUKH [142,248]. KintodoBa poiib HaJIEKUTh TIIOMEPYISAPHiA
rinep@uibTpalii BHACIIIOK TMOPYIIEHHS TYyOylIO-TIIOMEPYJISIPHOTO 3BOPOTHOTO
3B’SI3KY, 1110 3MEHIIIY€ TOHYC a)epEeHTHOI apTePI0H 1 IPU3BOJEC 0 IIIOMEPYISIPHOT
rinepren3ii. BoueBuap, 10 pe3ynbTaTh AAHOTO JOCHIIKEHHS OOIPYHTOBYIOTh
3aJTy4eHHs JI0 IIUX MEXaH13MiB 1 BUSBJICHI MATOT€HETUYHI 3aKOHOMIPHOCTI.

BianoBigiHO OTpUMaHuUM pe3yibTaTaMm, MOXXHA OyJO 3aKIIOYUTH, M0
nomimopdizm rs1800629 rema TNFa maB 38’530k 3 po3sutkom LIJI2T, a cepen
YCKJIaJIHEHb — 3 PO3BUTKOM Hedpormarii 3a MBUIAKICTIO KIYOOUKOBO1 (iabTpallii.
MiHopHMil anenb A COpUB 3HIKEHHIO MIBUIKOCTI KIIYOOUKOBOI (pibTpallii, 110
MOSICHIOBAJIO BCTAHOBJICHWH (pakT 1 peanizyBasiocsi uepe3 Taki yuHHUKH EJ[D, sk

3HayHe miaBuieHHs piBHIO Y KpoBi TNFa, a Takox ET1 i NOX.

5.3. 3B'a30k mogimMopgizmiB peuentopy engotresqiny (rs6842241 rena

EDNRA Ta rs5351 rena EDNRB) 3 nykpoBuM JiaGeToM 2-ro THILY

VY nmaHoMy migpo3ain Oyna mocTaBieHa 3ajjaya BU3HAYUTH MaTOTCHETUYHY
poib ET1 Ta 38’530k momimopdizmiB rs6842241 rena EDNRA Tta rs5351 rena
EDNRB 3 II/I2T Ta #ioro yckiaJIHEeHHSIMH y KOTOPTi YKpaiHChKHX XBopuX (puc. 5.3

Ta 5.4).

Posnonin renotuniB rs6842241 rena EDNRA y xoHTpoJIbHIN Tpymi (puc.
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5.3) Oyno mopiBHSHO 3 AaHUMH, onpuiogHeHumu y Ilporpami 1000 Genomes
Project Phase 3 (http://www.internationalgenome.org/). 111 BU3HaYEHHS 4acTOT
reHoTuniB rs6842241 rena EDNRA Oyno 3amydeno 2504 moaunu. [IpenkoBuit
reHotun C/C O0yB Bu3HaueHui 3 yactororo 0,554 (y Hammx nociimkenusx — 0,72),
rereposurota C/4 — 0,359 (y nHamux nocnipkeHusax — 0,21), MyTaHTHa rOMO3UToTa
A/A — 0,087 (y mammx pocnijxeHHsx — 0,07); y eBponeicbkuil nomyssiii (n=503)
IMOKa3HHUKHM CKJIaau, BiamosigHo, 0,763; 0,237 ta 0,028.

[TopiBHsiHHS po3noainy anenei rs6842241 rena EDNRA y koHTposbHiM
rpymi (auB. puc. 5.3) 3 manumu IIporpamu 1000 Genomes Project Phase 3
nokasasio, 1o JJs Bcix cnoctepexenb (n=5008) mpeakoBuii anenr C OyB
BU3HA4YeHH 3 yactororo 0,734 (y Hamux gociipkeHHsx — 0,82), MyTaHTHUHN ajelb
A — 0,266 (y Hammx pociipkeHHsax — 0,18); mnga eBpomechbKuil MOMyJIsIIi

(n=1006) moka3HUKH CKJIaIH, BiAMOBIIHO, 0,854 Ta 0,146.

63 0,90
0,80
0,70
0,60
0,50
0,40
0,30
0,20
0,10
0,00

il

C/C C/A A/A C A
(p=0.01) | (p=0,08) | (p=0.21) | (p=0,01) | (p=0,01)
® Kontpors (n=95)| 0,72 0,21 0,07 0,82 0,18
®IU2T (n=152) 0,55 0,32 0,13 0,71 0,29

Puc. 5.3. Po3noaun yactot reHotuniB U ajeneit rs6842241 reaa EDNRA mix
KOHTPOJILHOIO TPYyIor0 1 rpynor xBopux Ha I/J[2T Ta craTucTuyHA 3HAYYIIICTH

pPO301KHOCTEN YaCTOT MIXK IpyIaMu 3a Kputepiem Fet2.


http://www.internationalgenome.org/
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TakuM 4YuHOM, Hamll pe3ynbTaTH PO3MOAULY TEHOTHIIB 1 anemnei
nonimopdizmy rs6842241 rena EDNRA 36irammcs 3 pesynbratamu [Iporpamu
1000 Genomes Project Phase 3, 0co0auBo — ajis €BpONEHCHKOT MOMYJIAIII.

VY xBopux Ha /2T B mopiBHSHHI 3 KOHTpoJieM (IuB. puc. 5.3) Oynu
BiIMiY€HI TaKi CTAaTUCTUYHO 3HAYYIIl 3MIHW: 3MCHIIEHHS YacCTOTHU IPEIKOBOTO
romosurotHoro rerotuny C/C (p=0,01) i amens C (p=0,01) Ta 30iNBHICHHS
yactotu MiHOpHOTO anens A (p=0,01). Orxe, po3noaun reHoruny C/C 1 anenen
rs6842241 rema EDNRA wmaB 3B’s30k 3 poszButkom I[JI2T, mo i Oymo
MITBEPKEHO MPU BU3HAUCHHI BIUIMBY YAaCTOT T'€HOTHIIIB 1 ajieJiell Ha HasBHICTh

3axBOproBaHHs (Tabdi. 5.11).

Tabnuys 5.11
Po3noais yacror renorumis i agedeii rs6842241 rena EDNRA

i cryminsb ix acomiamii 3 2T

TFenorurn | LIJI2T, n (f) |Kontpons, n (f)| 2 p BIII | 95% BI
Anemi
C/C 84 (0,553) 68 (0,716) 0,49 | 0,28-0,85
CI/IA 48 (0,316) 20 (0,210) 6,67 | 0,035 | 1,73 | 0,95-3,15
A/A 20 (0,131) 7 (0,074) 1,90 | 0,77-4,69
C 216 (0,711) 156 (0,821) 0,53 | 0,34-0,84
7,68 | 0,005
A 88 (0,289) 34 (0,179) 1,87 | 1,20-2,92

AHani3 BIUIMBY TE€HOTHUMIB MO Tabiuil chpsbkeHocTi (3%3) mnoka3as
HasBHICTb 3B’3Ky [S$6842241 rema EDNRA 3 LIJI2T (%*=6,67; p=0,035).
['eHOTHMIIaMU PU3UKY BHUSIBUJIIUCS TeTepO3UroTHUi reHorun C/A, skuit y 1,7 pasu
nigsuiyBaB pusuk (BLI=1,73; 95% BI 0,95-3,15) Tta miHopHuii renotun A/A,
sakuit y 1,9 pasu migsumyBaB pusuk (BIL=1,90; 95% BI 0,77-4,69). [IpeakoBuii
renotun C/C taki mancu 3umkyBas (BI1=0,49; 95% BI 0,28-0,85), 110 Bka3yBajio
Ha HOro MpOTEeKTOPHUM €(eKT.

[TopiBHSHHS dYacTOT ajejedl 3a TaONMICI0 CHOPSHKEHOCTI (2%2) Takox

MO0KA3aJI0 HAasBHICTh BIUIMBY # anenbHOro nomimopdismy (x?=7,68; p=0,005) Ha
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po3Butok L|/I2T y mopiBHAHHI 3 KOHTposieM. MiHOpHHI anenb A MiJBUIIYBaB
pu3uK ioro po3Butky y 1,9 pasu (BLU=1,87; 95% BI 1,20-2,92), a npeaxosuii
anenb C — 3amxkysaB (BILI=0,53; 95% BI 0,34-0,84). O1xe reHeTUYHUM (HaKTOPOM
pu3uky po3Butky LJI2T Oyna HasBHICTH y TeHOTHHI ajens A mnoaiMopdizmy
rs6842241 rena EDNRA (T06TO rerepo- Ta roMO3UTOTHOTO MIHOPHOT'O T€HOTHIIIB).

JIJist ocTaTOYHOTO 3’sICYBaHHS PO ajelied y TeHOTHUIl OyiIo MpPOBEICHO
NOPIBHSIHHA JIOMIHAHTHOI Ta pelecUBHOI MoJejel ycnajakyBaHHs. Pe3ynbratu
pPO3paxyHKy pO3MOAiIy reHotumiB nojiMopdizmy rs6842241 rena EDNRA Ta

TeHETUYHOTO PU3UKY 3aXBOPIOBAHHS MpeACTaBlICH] y Tabmmi 5.12.

Tabnuys 5.12
BnuiuB po3noginy yacror reHotuniB rs6842241 rena EDNRA Ha po3BUTOK

II2T i crynins ix acowiamii 3 3aXBOPIOBAHHAM

LJI2T (n=152), KouTpoas (n=95),| , 0
['enotunu n (f) n (f) Y p BII | 95% BI
JIOMiIHaHTHA MOJIENb yCIaIKyBaHHs
C/C 84 (0,55) 68 (0,72) 0,49 /0,28 -0,85
6,58 | 0,010
C/A+A/A 68 (0,45) 27 (0,28) 2,04 11,18 -3,53
PeniecuBHa Mozieb yCIIaIKyBaHHS
C/C+C/A 132 (0,87) 88 (0,93) 0,53 10,21-1,29
2,01 | 0,156
A/A 20 (0,13) 7 (0,07) 1,90 0,77 —-4,69

Posmoxin renorunis rs6842241 rena EDNRA 3a 1oMiHaHTHOKO MOIEIIIIO
ycnaakyBanHs (C/C npotu C/A+A/A) ™MaB CTaTUCTHUYHY 3HAYYIIICTh 3a
kputepiem ¥? Ilipcona (x>=6,58; p=0,01), Toxi K pPO3MOMIN T'EHOTHIIB 3a
PELECHBHOI0 MOJEIUII0 YCIaAKyBaHHs 3HauymuM He OyB (x?=2,01; p=0,156).
Otxe, ne nmiaTBepAusio HasBHICTH acoriamii 3 IIJI2T rs6842241 rera EDNRA
caMe 3a YMOB HasIBHOCTI y T€HOTHITI MiHOpHOTO ajeist A (renotunu C/A i A/A)
Ta 301IbIIeHHST pU3UKy po3BUTKY LIJI2T y HOCIIB Takux I€HOTHMIB y JIBa pasu
(BII=2,04; 95% BI 1,18-3,58).

Takum uymHOM, Oyno mokaszaHo, mo npu LJI2T y xBopux 3 ykpaiHCBKOT
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MOMYJIALII 3MEeHIIyBajacsi 4yactotra mnpenkoBoro renotumy C/C 1 amens C Tta
30uTBITyBasTacs yactota MiHopHoro anens A (p=0,01); momimopdizm rs6842241
resa EDNRA 0OyB mnoB’d3aHuii 3 PO3BUTKOM 3aXBOPIOBaHHS, a TE€HOTUIIN 3
miHopHuM aneneM A (C/A i A/A) yngidi 36inbmyBanu pusuk [[JI2T y nmopiBHsHHI 3
Hocisimu reHotuiry C/C (p=0,01).

Hagani Oynmo po3paxoBaHO BIUIMB pPO3MOAUTYy TEHOTHUIIIB Ta ajienei
nommopdizmy rs6842241 rena EDNRA Ha po3noain XBopux Ha rpyIH, 110, 3T11HO
JI0 YMOB HAIIOTO JOCHIPKEHHS, JaBajo YSIBICHHS MPO 3B’S30K moiimMopdizmy 3
IPOTrPECYBAHHIM 3aXBOPIOBAHHS. A HI JIJIl TE€HOTHUINIB, a Hi JUIsl ajelied Takoro
BITMBY BCTaHOBIIEHO He Oyio (BiamoBiaHo, p=0,396 1 0,255).

[Tomimopdizm rs6842241 rena EDNRA He MaB 3Ha4eHHS IS CTYIICHS
KOMIIEHCAllli BYIJIEBOJHOTO OOMIHY, OLIHEHOTo 3a piBHeM riikemii 1 HbAlc y
HOCIIB pi3HUX reHoTuniB (BiamosigHo, p=0,080 1 p=0,201). Posmoxin anenei
TaKOX HE MaB 3HAYEHHsS [Js CTyNEeHs KOMIIEHCalli BYIJIEBOJHOIO OOMIHY,
omiHeHoro 3a piBHeM HbAlc (p=0,179), ame mua crTyneHs KOMIICHCAIIil
BYTJIEBOJTHOTO OOMIHY, OIIIHEHOTO 32 PIBHEM TJIIKEMIi TaKHil BIUIUB OyB BUSIBICHUI
(p=0,020; Tab6u. 5.13). YacTtoTra XBOpHUX-HOCIiB MpeakoBoro ajens C Oyiia HIKYOKO
IIpU TIOTaHIM KoMmeHcarii niadety (3-5-i cTyneHi y mOpiBHSHHI 3 2-M CTYIIEHEM),
TOAl SAK JUIsi YacTOTH XBOPUX-HOCIIB MIHOpHOrO aneisi A curyamis Oyna

3BOPOTHOIO.

Tabnuys 5.13
Bnums aneneii rs6842241 rena EDNRA Ha po3noais XxBopux 3a cTyneHsiMu

KOMIIEHCANil BYIJIEBOJHOI0 O0OMiHY B 3aJ1€5KHOCTI BiJl piBHA rIikemil

_ Crymniap komnencarii, n (f) 1 p
Anem
1(n=2) | 2 (n=24) | 3(n=184) | 4 (n=68) | 5 (n=26)
C 0 22 124 50 20
(0,000) | (0,917) | (0,674) | (0,735) | (0,769) |11,70| 0,020
4 2 2 60 18 6
(1,000) | (0,083) | (0,326) | (0,265) | (0,231)
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OTxe, HasBHICTH anens 4 crnpusiia ripinit komnencanii LIJ[2T 3a ctynenem
KOMIIEHCAIIi1 BYTJIEBOJHOTO OOMiHY, OI[IHEHOTO 3a PIBHEM TJIIKEeMIi.

Hanani OyB 3’sicoBaHuMil BIUIMB T'eHOTHNY MojiMopdizmy rs6842241 rena
EDNRA na HasBHICTH mia0eTHUYHUX YyCKJIaJHEHb. Ha miabeTWyHy peTHHOIATIIO,
J1a0eTUYHY CEHCOPHY IOJiHeHponaTiio; Aia0eTHYHy He(poIaTiio 3a MBUIAKICTIO
KIIyOOukoBOi  ¢iapTparlii Ta 3a piBHEM anbOyMmiHypii Ta JiabeTHYHY
MaKpOAHTIONATII0 HIDKHIX KIHIIIBOK MOJIMOpP(HI T€HOTHNM Ta ajeli BIUIUBY HE
Manu (p>0,05). Ane Takuii BIUIUB OYyJIO BHUSBJICHO Yy BIJIHOIICHHI PO3BUTKY
apTepiayibHOI TINEpPTEeH31l 1 JJi1 TeHOTHINB, 1 Jys anenei. [lepeBakHa KiJIbKICTh
HociiB mpenkoBoro amenss C rs6842241 He Mmanm aprepiaibHOI TimepTeH3ii
(f=0,676), Toxai sik GiMBIIICTE HOCITB MiHOpHOTO anens 4 rs6842241 (f=0,818) ue
yckmagaenns mamm (p<0,001).

Taki pe3ynpTaTd MNPOAUKTYBAIM HEOOXITHICTH 3°SICYyBaHHS  BIUIMBY
nonimMopdizmy rs6842241 rena EDNRA Ha piBeHb apTepiaibHOTO TUCKY Y Tpyrnax

xBopuXx (Tadm. 5.14).

Tabnuys 5.14
BnuiuB renorumnin rs6842241 rena EDNRA Ha kJiHiuHi i po3paxyHkoBi

nokasHuku; Me (Q1; Q3)

T'eroTunu
[Toka3Huku H p
CIC. n=84 C/A. n=48 /4. =20
ATo, 130,00 142,50 160,00
My pr. cr. |(120,00; 140,00)|(140,00: 150,00)|(160,00: 175,00)|®410] <0:001
ATHL 80,00 90,00 95.00
MM pr. cr. | (80,00;90,00) | (85,00: 95,00) | (90,00; 100,00) | 39| <0.001
28.41 30,94 34.36
2 ) ) y
IMT, ke/M™ |04 57:3250) | (28,11: 35,03) | (29,74: 38,08) |+7:08] <0.001
5,02 715 8,27
ITX,yMOn- | 393741y | (418:9.16) | (583;10,03) |29 <0001

[Tokazano, 1m0 momiMOpdHI TEHOTUNM Majd BIUIMB Ha BEIWYUHY
apTepiaIbHOTO CUCTOJIIYHOTO 1 JIIaCTOJIYHOTO THUCKIB — 32 HAsIBHOCTI MIHOPHOTO

reHoTuny A/A BeNUYMHU THUCKY OyJM JOCTEMEHHO BHILMMH 3a IHIII T€HOTHUIU
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(p<0,001). Kpim Toro, momimopdizm rs6842241 rena EDNRA maB BrumB Ha
BennuuHy IMT 1 ITX — Takok y HOCIIB MIHOPHOTO T€HOTUNY A/A 111 TOKa3HUKU
oynu Bumumu (p<0,001). Byno Takoxx Mmoka3zaHO JOCTEMEHHICTh BIUIMBY ajiejied
Ha T1 caMi NMOKa3HUKHU — aleNb pU3UKy A rs6842241 nocteMeHHO CIIPUSB OIBIINM
BermmunHaM IMT (Ha 9,4%), ATc (Ha 19,2%) 1 ATy (Ha 12,5%) ta ITX (Ha 35,2%;
it Beix BunaakiB p<0,001) y mopiBusiaHI 3 anenem C. LliMm 1 Mir nosicHIoBaTucs
3B 30K MOMIMOP}i13My 3 PO3BUTKOM apTepiaibHOI TiepTeH3Ii.

Takum urHOM, OYyJIO TIOKa3aHO, 110 Y HOCIIB MiHOpHOTO ajens A (FreHOTUIN
C/A 1 A/A) nonimopdizmy rs6842241 reaa EDNRA mepe6ir niabety OyB TSHKKIIIHM
(3a ITX), OurbmIICT, XBOpUX Mayia 3aiiBy Bary a0o OXUpPIHHS Ta apTeplajbHy
rinepTeHsiio.

Taxoxx Oyno BCTaHOBJIEHO, IIO y HOCIIB TeHOTHIy pU3UKY A/A rs6842241
OyJM BUSBIICHI 3HAYHO BHIII PIBHI y KPOBI JIMOMPOTEiIIB HU3bKOI IIIILHOCTI: Ha
145% y mopiBHSHHI 3 HOCISIMU TeTepo3uroTHoro renotuny C/4 ta — Ha 47,9% y
NOPIBHSAHHI 3 HocisiMu mpeakoBoro renotunty C/C (p=0,037). ¥V HociiB anens
pu3MKy A 3Ha4HO BHIIC OyB piBeHb y KpoBi TpuriinepuaiB (Ha 40,6%; p=0,033),
HIX y HOC1iB anenst C. Takuid 3B’ 30K 3 MapKepamMu NOPYIIEHHS dKUPOBOIO OOMIHY
BUCBITJIFOBAB I MOXJIMBY aT€pOreHHy Jito nojiMopdizmy rs6842241 rena EDNRA.

B okxpemoi cepii pospaxyHkiB Oyia T[OKa3aHa BiJICYTHICTh BIUIUBY
nonmiMopdizmy rs6842241 rena EDNRA Ha Mapkepu BYTJIEBOJHOTO OOMIHY
(piBenb Trmikemii, BMicT y kpoBi HbAlc, iHCcymiHy, a TakoX 1HAEKCH
1HCYJIIHOPE3UCTEHTHOCTI) 1 KIIIHIKO-JIA0OPAaTOPHI MOKAa3HUKH, 110 ACOLIIOIOTHCS 3
¢GyHKLI€I0 HUPOK (PIBHI Yy KpPOBI CEYOBHHHM, KPEATHHIHY, a TAaKOX BEJIWYMHU
niype3y, MIBHIKICTh KIyO0O4KOBOi (ijbTpallii, ambOyMiH- i TIFOKO3Ypii)— /Ui BCiX
Bunajakis p>0,05.

Posmoain rernorunis rs5351 rewa EDNRB y KOHTpOJIBHI# rpymi (puc. 5.4)
Takox Oyno mopiBHsHO 3 gaHumu [Iporpamu 1000 Genomes Project Phase 3
(http://lwww.internationalgenome.org/). [Iias Bu3HAYCHHS YacTOT TE€HOTHIIIB
rs5351 rena EDNRB y Ilporpami 6yno 3amydeno 2504 mogunu. IlpeaxoBwuii

renotun C/C OyB Bu3HaueHul 3 yactotoro 0,316 (y Hammx gociimkeHusx — 0,34),


http://www.internationalgenome.org/
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rerepo3urota C/T — 0,457 (y Hamux pocmimxeHHsx — 0,53), MyTaHTHa TOMO3UTOTa
T/T — 0,227 (y mamux gocmimxeHusx — 0,13); y eBponeticbkuii momyssiii (n=503)
MMOKAa3HUKH CKJIaJM, BiamosiaHo, 0,421; 0,439 ta 0,139.

[TopiBuanHS po3noainy aneneit rsS5351 rena EDNRB y KOHTpOJNbHIN TpyIi
3 maaumu [Iporpamm 1000 Genomes Project Phase 3 moxazamo, mo y Bcix
croctepexkeHHsax (n=5008) mpenkoBuii anmenr C OyB BH3HAYEHUW 3 YaCTOTOIO
0,545 (y nammx gocmipkeHHsx — 0,60), myrantHuii anenb 4 — 0,455 (y Hammx
nocmipkeHusax — 0,40); nnus eponeiicbkuit momysamii (n=1006) moka3HUKH

cKiaiu, BianoBigHo, 0,641 ta 0,359.

63 0,80
0,70
0,60
0,50
0,40
0,30
0,20
0,10 i
0.00 Cc/C C/T T/T C T
(p=0.03) | (p=0.24) | (p=0.19) | (p=0,03) | (p=0.03)
® KouTpons (n=95) 0,34 0,53 0,13 0,60 0,40
®I2T (n=152) 0,47 0,45 0,08 0,70 0,30

Puc. 5.4. Po3nonin yactor renotuniB u aneneit rsS351 rena EDNRB mix
KOHTPOJILHOIO TPYyIoro 1 rpynorw xBopux Ha I[JI2T Ta cratucTuyHa 3HAYYIIICTH

PO301KHOCTEN YaCTOT MiXK rpynaMu 3a kputepiem Fet2.

Ot ke, HalIl pe3yibTaTH MO PO3MNOJLITY T€HOTHUIIIB 1 ajene nomimopdizmy
rs5351 rena EDNRB 306iranucs 3 pesyasratamu [Iporpami 1000 Genomes Project
Phase 3, 0co0a1B0o — /17151 €BpONICHCHKOT MOMYJISAILII.

Y xBopux Ha II[JI2T B mopiBHSIHHI 3 KOHTpojeM (IuB. puc. 5.4) Oyio
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BIIMIYEHO  CTAaTHCTHUYHO  3HAYyIle  30UIBIICHHS  YacTOTH  MPEIKOBOTO
romo3urotHoro renotuny C/C (p=0,03) Tta amens C (p=0,03) mpu 3MeHIICHHI
gacToTH MiHOpHOTO anenst T (p=0,03).

Takum uunoM, posnoxin reHorumy C/C 1 ameneit rsb5351 rena EDNRB y
XBOPHUX BIJIPI3HSABCS BiJl KOHTPOJBHOI rpynu. Hagami me Oyio mepeBipeHo MNpu

BU3HAUYCHHI BIINIMBY YaCTOT TCHOTHIIIB 1 ajieJiei Ha HasIBHICTh 3aXBOPIOBAHHA

(tabm. 5.15).

Tabnuys 5.15
Po3noaija yacror rerorumis i aseeii rs5351 rena EDNRB

i cryminsb ix acomiamii 3 II2T

['enoTunN )

Aseri LI2T, n (f) |Konutposs, n ()| p BIII | 95% BI
C/IC 72 (0,474) 32 (0,337) 1,77 | 1,04-3,01
C/T 68 (0,447) 50 (0,526) 530 | 0,071 | 0,73 | 0,44-1,22
T/T 12 (0,079) 13 (0,137) 0,54 | 0,24-1,24

C 221 (0,697) 114 (0,600) 1,54 | 1,05-2,25
4,94 | 0,026
T 92 (0,303) 76 (0,400) 0,65 | 0,45-0,95

Anami3 BruMBY reHoTumiB moniMopdizmiB rsS5351 rena EDNRB 3a
TaONHIICIO CHPsKEHOCT1 (3%3) mokas3aB BIICYTHICTh CTATUCTUYHOI 3HAUYYIIOCTI X
38’s3ky 3 LIJI2T (¥?=5,30; p=0,071). Ha BinmiHy Bij LbOTO, IOPIBHSAHHS YaCTOT
ajeneit 3a TabJUIeI0 CIPSHKEHOCT] (2X2) mokaszano HasBHICTh BIUIMBY ajeIbHOTO
nomimopdizmy (x?=4,94; p=0,026) ma IJI2T. Ilpenxosuii anens C migBULIyBaB
pu3HK Horo po3BUTKy y 1,5 pasu (BII=1,54; 95% BI 1,05-2,25), Toai Sk MiHOpHHIA
anens T — 3umkysas (BII=0,65; 95% BI 0,45-0,95).

Takuii pesynbrar OyB HE JOCUTh 3BUYAWHUM, OCKUIBKH, $IK IOKa3aiu
JOCHIIPKEHHS 1HIIUX MOJIMOp(i3MiB, MIHOpHI ajneni 1 Oyl alensiMd PHU3HKY
po3Butky LI/I2T Ta ¥ioro yckinagHeHb. 3B’ 430K MpeakoBoro anensi C 3 po3BUTKOM
3aXBOPIOBaHHS BKa3yBaB Ha MPOTEKTUBHMIA edekT came wmytamii rsS5351 Ta

noTpedyBaB MOAANBIIOTO JOCTIIKEHHS.
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3 Hamoi TOYKH 30py, BpaxoBYIOUM, IO POJb I[BOTO PELENnTopy
IOpOSIBISETHCS 32 YMOB (izionoriunux Koumenrpamii ET1, B ymoBax #oro
HaaMipHOTO cHHTEe3y obOyMoBiieHoMmy II/I2T myranthuii amens 7 reHa EDNRB
Moske cripusité MeHiil ekcrpecii ET1, T06To — 0OMexXeHHI0 HOTO MaToJOTIYHOTO
edexTy.

Takum ymHOM OYJI0 BCTAHOBIICHO, 110 mojiMopdizm rs5351 rena EDNRB
MaB 3B’5130K 3 po3BUTKOM LIJI2T — aneneM pu3uky BUsABUBCS NpeakoBuid anens C.

Jlns 3’sicyBaHHSI CHAAKOBOI poJii aneneil Oyno MpPOBENEHO MOPIBHSIHHS
JIOMIHAHTHOI Ta PELECUBHOI MOJiesiell ycnagkyBaHHs. Pe3ynbraTu po3paxyHKy
pO3MOAllYy TEHOTUMIB mojiMopdizMy ISS351 Ta TEHETUYHOTO PU3HUKY

3aXBOPIOBAHHS MpecTaBiieH] y Tabumili 5.16.

Tabnuys 5.16
BnuiuB po3noginy yacror redHotumniB rs5351 rena EDNRB Ha po3BUTOK

IVI2T i cTyninb ix aconiamii 3 3aXBOPHOBAHHAM

Tenorurmn  |IJI2T (n=152),| KonTtpois e p | BIO | 95% BI
n (f) (n=95), n (f)
JIOMiHAHTHA MOJIENTb YCIIAAKyBaHHS
CIC+C/T | 140 (0,92) 82086) | , 1o | 0 1s | 15 [08L-4.24
/T 12 (0,08) 13 (0,14) 2P 054 [0.24 1,24
PeniecuBHa MOJENb YCIIAAKyBaHHS
C/C 72 (0,47) 32 (0,34) 1,77 11,04 -3,01
4,49 | 0,034

C/T+T/T 80 (0,53) 63 (0,66) 0,56 |0,33-0,96

Posnoain renorumniB rsS5351 3a MOMIHAHTHOK MOJEIUIIO yCHaJIKyBaHHS
(C/C npotu C/T+T/T) He MaB CTaTUCTHYHOI 3HauymocTi: ¥°=2,15; p=0,142,
TOAl SIK PO3MOJALT TEHOTHUIIB 3a PELECUBHOI0 MOJEIUII0 YCHaJAKyBaHHA OYB
sHauymumMm: ¥°=4,49; p=0,034. Lleii pesynbTaT miaTBepAuB acomianio 3 LIJI2T
3a yMOB HasBHOCTI y reHortumi mnpeakoBoro anens C (C/C+C/T) mis siKoro
pPHU3UK PO3BUTKY 3axBopioBaHHs OyB y 1,8 pasu Bume (BUI=1,77; 95% BI 1,04-

3,01), Hixx s HOCITB renotHity 7/7.
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Takum umHoM, Oyno mokaszano, mo npu LJI2T y xBopux 3 yKpaiHCHKOT
nomyJsiii 30uTbIyBanacss yactora mnpeakoBoro reHorunmy C/C 1 anens C Ta
3MeHIIyBajacsi yactora MiHopHoro anens 7' (p=0,03); momimopdizm rsS5351 rena
EDNRB 0yB 1oB’si3aHUI 3 PO3BUTKOM 3aXBOPIOBAHHSI, @ TEHOTHUIIH 3 MPEIKOBUM
ameniem C (C/C 1 C/T) y 1,8 paszu 30imbmryBasim pusuk JI2T y mopiBHsSHHI 3
Hocisimu redoturty 7/7 (p=0,034).

Sx 1 g1 po3moaiTy TEHOTHIIB Ta ajnenei moiimopdizmy rs6842241 rena
EDNRA, ne Oyno moka3zaHo BrumBy mnojiMopdizmy rs5351 rena EDNRB Ha
pO3MOAUT XBOPUX Ha TIpPyHH, IO, BKa3yBaJl0 Ha BIJACYTHICTh 3B’SI3KYy LHX
noiMOP(13MIB 3 TSKKICTIO 3aXBOPIOBaHHA. A H1 JJI T€HOTHUIIIB, a HI JJIs ajenen
rs5351 Takoro BIUIMBY BCTaHOBIIEHO He Oyio (BiamnosinHo, p=0,82110,692). Takox
Oyno mokazaHo, 1o momiMopdizm rs5351 rema EDNRB He MaB 3HA4YCHHS IS
CTYIIEHIB KOMIIEHCALll BYIJIEBOJHOIO OOMIHY, OI[IHEHOTO 3a PIBHEM TIJIKeMIi 1
HbAlc y HOCIiB pi3Hux rerotutis (p>0,05 aJig BCiX MOPIBHSHB).

Hamani OyB 3’scoBaHumii BIDIMB TeHoTUIy momiMmopdizmy rs5351 rena
EDNRB Ha HasgBHICTh Jia0eTHYHUX yCKJIagHeHb. Ha miabeTHyHy peTHHOIATIIO,
J1a0ETUYHY MAaKpOAHTIONaTII0 HIXKHUX KIHI[IBOK Ta apTepiajibHy TINEePTEH310
nommMop¢HI FEHOTUNH Ta ajenl BIMBY He Manu (p>0,05). Takuii BOiuB 1 115
TeHOTHUITIB 1 JJIs ayiesiel OyJ0 BUSIBJICHO y BIJIHOIIEHHI PO3BUTKY J1a0CTUYHOI
noJliHeponarii, AlabeTu4HOi HeponaTii 3a MBUAKICTIO KITyOOUKOBOT (hUIbTparii
Ta 3a pIBHEM aJIbOyMIHYPIi.

[TepeBaxkHa KibKiCTh HOCIIB mpeakoBoro anens C rss351 manu piabetuuny
nonineiiponatito (f=0,958), niabeTruny Hedpomario 3a MBHUIKICTIO KIYOOYKOBOT
¢inprpamii (f=0,708) Ta 3a piBHem anpOyminypii (f=0,676), Tomi sk OLIBIIICTD
HOCIiB MiHOpHOTO anenst 7 rsS5351 rtakux yckiagHeHb He Maid (BIAMOBIIHO,
=0,750, £=1,000 1 =0,833).

BiamoBinno, mns aneneir rsS5351 rena EDNRB CTaTUCTUYHO 3HAYYIIHMA
BIUIMB OYB BM3HAYEHUM IS PO3BUTKY CEHCOPHOI moiHehponatii (yx?=7,54;
p=0,006), Hedpomarii 3a MOKa3HUKAMHU MIBUIKOCTI KIyOOUKOBOi (himbTpartii

(?=25,48; p<0,001) i 3a piaem amsbOyminypii (x*=32,27; p<0,001), Ha iHumi
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YCKJIaTHEHHS PO3MOALT aneneil BBy He MaB. [Ipu niboMy, 3a HasiBHICTIO anenst C
MepeTiueHi YCKIAQTHEHHS TOCTEMEHHO BUSBIBUIACSA YaCTINIE, HIX — MIHOPHOTO
anens T (BianosiaHo, 0,915 npotu 0,804; 0,608 npotu 0,293 10,915 npotu 0,652).

Cepen KIHIYHUX TIOKa3HUKIB XBOpHX, moiiMopdizm rs5351 Oy
JIOCTEMEHHO I0B’13aHUH 3 JOBIIIOI0 TPUBAIICTIO 3aXBOPIOBAHHS: HA Yac 3aJy4yeHHS
JI0 TIPOTpaMM JOCHIKeHHS HOcli reHoTuny C/C XBOP1JIM HA JBa POKH JOBIIE, HIXK
Hocii renotuny C/T 1 Ha ciM pokiB jaoBiie HiX Hocli reHotuny 7/7 (p=0,008) ta
Manu Outelny Benuuuny [TX: Ha 26,3 % y nopiBHsHHI 3 HOcisiMu TeHotuny C/T 1
Ha 74,1 % y nopiBHsHHI 3 HOcistmu reHoTuy 7/7 (p<0,001).

BianosinHo, Hocii anenst C XBOpUIM Ha TPU POKH JOBILIE, HIXK HOCIT anens 7,
p=0,006) Ta mamu Outbiny Benmuuny ITX (Ha 44,4%; p<0,001). OTxe, MOxHa
Oys10 3po0UTH BUCHOBOK, 110, B IIiIoMy, Hocii mpeakoBoro anens C rs5351 rena
EDNRB peectpyBanu mposBy kiiHiyHUX o3HaK [[JI2T panimie Ta BOHM Maiu
OUIBIITY TSKKICTb, HIXK Y HOCIiB MyTaHTHOTO aness 7.

38’30k moniMopdizmy rs5351 rema EDNRB 3 possutkom Hedpomartii
MPOJIMKTYBAaB HEOOX1IHICTh BU3HAYEHHS BIUIUBY HA MOKAa3HUKH, IO aCOIIOIOTHCS
3 ¢yHKIIE HUPOK. BcTaHoBmeHo, mo y HoOCIiB anens pusuky C rs5351 Oymm
BUSIBJICHI OUTBII PiBHI y KpoBi cedoBuHu (Ha 5,6 %; p=0,044), kpeatuniny (Ha
7,6 %; p=0,018) 1 ansOyminypii (Ha 37,0 %; p<0,001) Ta meHmMl piBEeHB
HIBUIKOCTI KITyOoukoBoi ¢inpTparii (Ha 16,0 %; p<0,001), Hix y HOcIiB anens 7.

Taxi x cami pe3ynbratu OyJO BIAMIYEHO 1 JIJisi TEHOTHITIB: HOCIi T€HOTHUITY
C/C manu OupIIME piBEHb y KpOB1 KpeaTuHiny (Ha 7,4 %, Hix Hocii renotuny C/T
i Ha 9,1 % nHix HOcIi reHoTuny 7/7; p=0,030) Ta 3HaueHHs ansOyMiHypii (Ha 7,3 %
y TopiBHSHHI 3 HocisimMu renotuny C/T 1 Ha 74,9 % y NOpIBHSAHHI 3 HOCIAMHU
renotunty 7/7T; p=0,001), a Tako)k — MEHIIy BEJIMYUHY IIBHIKOCTI KIIyOOYKOBOI
binpTpamii (ma 18,0 % y mopiBHsHHI 3 Hocismu reHotuny C/T 1 Ha 35,7 % y
nopiBHsAHHI 3 HOCistMu reHoTumy 7/7; p<0,001).

OTXe maToreHeTMYHa pPOJib MPEIKOBOTO ajens pusuky C mposBisiacs y
3017bIIEHH] PIBHIB CEYOBHMHHU, KpeaTUHIHy, aibOyMiHypii Ta 3MEHIIEHHI

HIBUAKOCTI KIyOOUYKOBOT (uapTparlii, MmO # MOSICHIOBAIO 3B’SI30K LIBOTO
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nosiMop(dizmy i3 po3BUTKOM HedponaTii y xBopux Ha [IJI2T.

Taxox sk 1 nns momimopdizmy rs6842241 rena EDNRA s rsS351 rena
EDNRB 0Oyna moka3zaHa BIJICYTHICTh BIUIUBY Ha MapKepH BYIJIEBOJHOTO OOMIHY
(piBeHb TmikeMii, BMicT y KpoBi HbAlc 1 iHCymiHy), a TakoX Ha IHAEKCH
incyainopesuctenTHocTi (p>0,05 ms Beix mopiBHsAHB). Kpim Toro, Ha BiaMiHY Bif
rs6842241 rena EDNRA, monimopdizm rs5351 rena EDNRB He MaB 3B’A3KiB 3
MapKepaMu >KMPOBOTO OOMiHY (PIBHSIMH y KpPOB1 XOJIECTEPHHY, JIMOMPOTEIHIB
HU3BKOI IIJIBHOCTI Ta TpUriinepuais; p>0,05 1 BCiX NOPIBHSHB).

[cmancbki npocmiguuku [169] BcranoBWiIM, MmO Aedki modiMopdi3Mu B
CUCTEMI T€HIB €HJOTEJIIHOBUX PELENTOPIB MOXKYTh OyTH IOB’sA3aH1 3 OKUPIHHSIM.
Takuii pe3ynapTaT OyB MIATBEPIKEHUN Yy BIAHOLIEHHI noiiMopdizmy rs5351 rena
EDNRB, sikuii cipusiB 3HM>KEHHIO PU3UKY OXUPIHHSA. Y HaIUX JOCIHIIKEHHSX,
nei nmonimopdizm He MaB 3B’sa3ky 3 IMT ta mapkepamu xupoBoro oominy (Ha
BiIMiHY Bij osiMopdismy rs6842241 rena EDNRA).

Hagani Oymno mnpoananizoBaHo 3B’si30K moiiMopdi3zmiB S6842241 rena
EDNRA 1155351 rena EDNRB 3 ynnnukamu EJI®. Sk 6yno 3’scoBano, kpim ET1,
iHmn ynHHUKE (NOX, eNOS, TNFa 1 JIK) takoro 3B’s3ky He Manu (p>0,05 nms
BCIX TOPIBHSHB). 3B’S30K 000X moiiMop(dizMiB (Uit ajeneit) 3 piBHAMU y KpPOBI

ET1 naBeneno y Tabmmi 5.17.

Tabnuys 5.17
BniuB agnesieii Ha BMicT y kpoBi ET1 (dmoan/mia); Me (Q1; Q3)

[Tommopdizm Anemni U p
rs6842241 C (n=216) 4 (n=88)
rera EDNRA 2,20 (1,93; 2,51) | 2,44 (2,10;2,85) | 6704 | 5,6e-06
rs5351 C, n=212 T, n=92
rena EDNRB 2,32 (2,02;2,68) |2,01 (1,87;2,44) 6636 | 1,0e-05

Sk 1 MoxHa OyJI0 OUIKYBaTH, 32 HAsIBHICTIO ajenell pu3uky A rs6842241 1 C
rs5351 pisens ET1 OyB gocremenHo BumuM: BiamoBiaHo, Ha 10,9% (p=5,6¢-0,6)

ta 154% (p=1,0e-05). Taki nmaHi MmMATBEPAWIN TATOTEHETUYHUN 3B’ SI30K
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PU3UKOBUX ajeliell 3 MiJBUIIEHHSIM PiBHIO y KPOBI OCHOBHOTO YMHHHKY EJI® —
ETI1.

VY tabnuii 5.18 HaBeneH1 pe3ybTaTH BUBUEHHS MaHXkeTKoBoi npodu PJIK y
xopux Ha UJI2T y 3amexHocTi Big anenpHOro moiiMop(di3My TeHiB
CHIOTCIIHOBUX PEIENTOPiB. K CBIIYMIM OTpPUMAaHI JaHl, CTATUCTUYHO 3HAYYIITUH
BIUIMB Ha YacTOTy XBOpHX 3 pi3HuUM Oaigom npooum PJIK mamm obOuasa
nommopdismu: s rs6842241 ?=7,52 (p=0,045) i mma rs5351 4?=13,37

(p=0,004).

Tabnuys 5.18

Bruius aJsesneit Ha pesyabstatu npoou PJIK y xBopux

Aneni Banu mpo6u PJIK 1 p
1 Oamn, 2 Oainu, 3 Oanu, 4 Ganu,
- n (f) n (f) n (f) n (f)

§ %ﬁ C | 24(0,923) | 67(0,728) | 73(0,689) | 52 (0,650)

3 a 7,52 | 0,045
(o]

o | A 2 (0,077) 25 (0,272) | 33(0,311) | 28 (0,350)

- E C | 13(0,500) | 66 (0,609) | 79 (0,745) | 64 (0,800)

o Z 13,37 | 0,004
"@ 8 T 13 (0,500) | 36(0,391) | 27 (0,255) | 16 (0,200)

B 000x Bumajkax crnocrepirajacs aHaJOr4Ha TEHACHI[IS: 4acTOTa XBOPHUX 3
BucokuM Oanom mpodOu PJIK moctymoBo 30inmblryBaiacsi y HOCIIB PU3MKOBUX
aneneit: muis HocliB anens A rs6842241 — 3 0,077 npu PJIK=1 6an no 0,350 mipu
PJIK=4 6anu; ays nvociiB anenst C rsb351 — 3 0,500 npu PJIK=1 6an g0 0,800 mpu
PJIK=4 Gamu. Ha namy nymky, 1ie 0€3mocepeHbO MiATBEPHKYBAIO MATOTCHHY
pOJIb PU3BMKOBUX anefied reHeTHYHuX mnonimMopdizmiB rs6842241 1 rs5351 nns
po3Butky EJ1D.

Takum 4nMHOM, MPOBEJEHE IOCHIIKEHHSI BUCBITIMIO MAaTOI€HETUYHY POJb
ET1 Tta mommopdizmiB HOro perentopiB, siki Oynu acoliiioBaHl 3 OUIBIIOIO
excrpecieto  ET1. UYepes

Oe3mocepenHiii BINTUB Ha KIIHIKO-TabopaTopHI

MOKAa3HUKMA Ta PO3BUTOK YyckiagHeHb y xBopux Ha [[JI2T mnomimopdizmu
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rs6842241 rena EDNRA (anenp pusuky — MiHOpHUU anenb A) Ta rsS5351 rena
EDNRB (anenb pu3uky — npeakoBuit anens C) MOTipHIyBaiy TSHKKICTE XBOPOOU Ta

cripusiiii nporpecyBanHio EJ1D.

Pe3tome. YV xBopux Ha IIJI2T 3 ykpaiHChKOI MOMyJISIi pO3MOILT ajeaei
rs1799983 OyB moB’s3aHMii 3 PO3BUTKOM 3aXBOproBaHHA (¥°=5,82; p=0,016).
HasBHICTh y TeHOTHITI MiHOpHOTO anens 1 30umpmryBano y 1,6 pasu (BIII=1,59;
95% BI 1,09-2,32) mancu po3Butky [[JI2T. 3B’s30Kk 3 3aXBOPIOBaHHSIM 3a
JTOMiHaHTHOIO Mozeto ycnaakyBanHs (G/G mpotu G/T+7/T) mokasas, M0
natoreHHa aist rs1799983 mposBisnacs 3a yMOB HasiBHOCTI Y T€HOTHUITI MIHOPHOTO
anens T (BII=1,92; 95% BI 0,94-3,93; p=0,045). HasBricTs anens 1 crpusiia
nexkomnencanii [[JI2T 3a cryneHem riikyBaHHs Oinka (Outbmmii pieHb HbAlc),
NOTipIIEHHI0  (YHKIT HHUPOK (30UIBIICHHIO PIBHIO Yy KpPOBI KpEATHHIHY,
anbOyMIHYpil Ta 3MEHIIEHHIO MIBUJIKOCTI KJIYOOUKOBOi (pisibTpaliii), M0 MOTJIO
OyTH TOB’SI3aHMM 3 MEHIIMM pIBHEM Yy KpoBl cTaluipHUX MetaboniTiB NO Ta
eNOS. Came e 00yMOBIIOBAJIO BIUIMB aiieisi /' Ha HasBHICTh Hedpomarii 3a
IIBHIKICTIO KIy60oukoBoi dinprpamii (x°=8,00; p=0,005) i 3a piBHEM anbOymMinHypii
(x*>=4,81; p=0,028) Ta 0OIpyHTOBYBalIO ii BIUIMB HA HASBHICTH apTEPiaIbHOI
rineprensii (y>=4,74; p=0,029).

JlocmipkeHHsl ToKas3allo, 110 B YKpaiHChbKid kKoroptTi xBopux Ha LJI2T
posmonin aneneir rsl800629 rena TNFa OyB moB’s3aHuii 3 pPO3BUTKOM
3axBoproBanHs (x?=5,91; p=0,015). Minopuuii anens A 36inemysas y 1,7 pasu
(BII=1,71; 95% BI 1,11-2,65) mancu po3sutky I[JI2T. 3B’s30k 3
3aXBOPIOBAHHSIM 3a JOMiIHaHTHOW Mojaeiutto ycnankyBanHs (G/G mportu
G/A+A/4) nogiB, mo mnaroreHHa Aisg rsl800629 mposiBisimacs came 3a yMOB
HasBHOCTI y reHoTumni MiHopHoro anens 4 (BII=1,87; 95% BI 1,10-3,18;
p=0,020). HasiBHicTb aneins 4 CIpUsUIO 3MEHIICHHIO KIIyOO4KOBOT (DisbTpariii, 1o
noscHoBao 38’5130k 1800629 i3 possurkom Hedpomnarii (¥°=6,38; p=0,041) Ta
Oyno oOymoieHo po3ButkoM EJI® 3 Bucokumu piBHsIMH Yy KpoBi TNFa

(p<0,001), ET1 (p=0,026) i NO (p<0,001).



134

[TonimMopdi3Mu TeHIB €HIOTENIHOBUX PELIETITOPIB MaJIK 3B 30K 3 PO3BUTKOM
I2T: nnsa rs6842241 rena EDNRA migBuieHHs pu3uKy OyJI0 acoIliioBaHO 3
MiHopHuM aneneM A (p=0,005); nis rs5351 rena EDNRB — 3 peIKOBUM ajielieM
C (p=0,026). HasBHICTb WX aJieell CIPHUSIIO JOCTEMEHHO O1IbIII BUCOKOMY PIBHIO
y kpoBi ET1 (p<0,001) ta Oinpmmii Bupaxenocti EJI® 3a pesyinbratramu mpodu
PJIK (p<0,05). IlonimopdizmMu reHiB €HAOTEIIHOBUX PEIENTOPIB Maju 3HAYEHHS
Ui po3BUTKY yckmanueHb LIJI2T: rs6842241 — nnst apTepiaibHOI TinmepTeHsii, a
rss351 — ceHcopHoi nosmHekpomnatii 1 Hedponatii (1 Bcix Bumaakiz p<0,001).
[Ipu ubomy anenp pusuky A rs6842241 cnpuss OinpmuM BenumunHam IMT,
CUCTOJIIYHOIO 1 A1acTOJMIYHOro TUCKY, ITX Ta piBHIO y KpOBI TPUTIILEPHUIIIB Y
nopiBusHHI 3 anmeneM C (misa Bcix umazakiB p<0,001). Hocii anens pusuky C
rs5351 xBopinu Ha TpU POKHM jAoBimie, HiK Hocii amens 7 (p=0,006) Ta mamm
outbmmii [TX (p<0,001); y Hux Oymnu OUTBII piBHI Y KPOB1 CEUOBUHU 1 KPEATHUHIHY,
MIKpOaIbOYMIHYpii Ta MEHIIA MBUJKICTh KIYOOUKOBOi (DUIbTpaIlli, HXK y HOCIIB

anenst T (s Beix Bunaakis p<0,05).

Jlanuii po31i1 BUCBITJIEHO B MaTepiajax HacTymHux nmyoaikamiii [9, 13,

15, 18, 20, 21, 23].
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PO3JILI 6

IMPOTHO3YBAHHS PO3BUTKY YCKJIAJTHEHB IIYKPOBOI'O
JITABETY 2-ro THITY TA MOT'O TSIAKKOCTI 3 YPAXYBAHHSAM
TEHETHYHOI'O NOJIMOP®I3MY TA YNUHHUKIB
EHJIOTEJIAJBHOI ITNCO®YHKIII

[IpakTiuyHe  BHUKOPWUCTAHHS  PE3YydbTaTIB  MOJCKYJISIPHO-TCHECTHIHUX
JOCTIKEHb, SIK TIPABHJIO PEai3y€eThCsl Yepe3 mo0yI0By MaTeMaTUYHUX MOJIEIIEH,
3MaTHUX TPOTHO3YBaTH PO3BUTOK 3aXBOPIOBaHHS a0 ioro yckiamHeHb [250].
Brcoka TOYHICTh 1 JOBrOCTPOKOBAa aKTYaJIbHICTh TAKUX IPOTHO31B I'PYHTYETHCH,
TMePIII 32 BCE, Ha CTa0LILHOCTI 1 HE3MIHHOCTI IPOTATOM KUTTS T€HOTHITY JIFOJUHHU.

PesynbTaTi mpoBeACHOr0 MOCHIKEHHS B IIJIOMY MIJITBEPIAWIM HAasBHICTD
acoliaTuBHOTO 3B's3ky Mik mojiMopuumu renotunamu reHiB NOS3, TNFa,
EDNRA i EDNRB 1 po3BuTkoM giabetnunux yckiaamHeHb y xBopux [IJI2T, Takux
AK PETHHOIATIs, CEHCOpHAa ToJiHelponaTis, HedponaTis (32 MIBHIAKICTIO
KITyO0O4uKkoBOi  ¢inbTpamii 1 aapOyMiHypi€0), aprepiaidbHa TIMEePTEH3IsS 1
MaKpOaHTIONaTis HIKHIX KIiHIIBOK. Ha mii mijgcraBi, 3maBajiocs ITIJIKOM
JOIIILHUM PO3POOUTH MaTeMaTHU4HI MOJEl JJIsi BUPINIEHHS HAWTOJIOBHIIIMX
JIarHOCTUYHUX 3aBJIaHb: TPOTHO3YBaHHS WMOBIPHOCTI PO3BUTKY YCKIIQTHEHb
IUIIXOM BU3HAYEHHS 3HAYYIIOrO BIUIMBY I1HJIMBIAYyalbHUX KOMOIHAI[Il T€HOTHUIIIB

Ta MPOTrHO3yBaHHs TsKKOCTI nepediry LIJI2T.

6.1. IlporHo3dyBaHHsi PO3BHUTKY YCKJAaJHEHb 3 YPaXyYBaHHAM

reHEeTHYHOI0 NMoJIiMopgizmMy

Jist  po3poOKM MareMaTUYHUX MOJENe MPOTrHO3yBaHHA WMOBIPHOCTI
pPO3BUTKY Jia0CTMYHMX YCKJIAJIHEHb BHKOHaHa cepis OaraToaKkTOpHHUX

JIOTICTUYHUX PErpeciiHUX po3paxyHKIB 3 BUKOpUCTaHHSIM makera GLZ. V skocti



136

MPEAUKTOPIB BUKOPUCTATN 1HAWKATOPHI 3HAYCHHS, NPUUHSTI IS BUBYCHHUX
nommopdizmiB rs1799983, rs1800629, rs6842241 i rs5351. Sk 3amexHi 3MiHHI Y
MOJICJISIX TPOTHO3YBaHHS JUIA PIlICHHS I[bOTO 3aBAaHHS Oy BUKOPHCTaHI
O1HOMIHAJBHI KaTeropiaibHi MOKa3HUKH, K1 KOAYBaJIl HAsBHICTh a00 BIJCYTHICTh
OJIHOTO 3 YCKJIaJAHEeHb (auB. Ta0. 2.4). B anani3 Oyiu BKIIOYEHI BCl XBOPI JaHOI'O

nocaimkenns (152 ocobmn).

Po3paxyHok WMOBIPpHOCTiI PO3BMTKY JAia0eTHYHOI peTHHONATIl

B  pesyabraTi aHamily CTAaTHCTHMYHOI  3HAUYYIIOCTI  Oe3MepepBHUX
INPEAUKTOPIB ISl PO3PAaXyHKYy WMOBIPHOCTI PO3BUTKY 1a0€TUYHOI peTHHOMNATI
(tabu. 6.1) Oynu BiniOpani 3miaHi TNFa i EDNRB, B-xoedirieHTH SKUX BipOTiTHO

BIJIp13HsIMCA B HYJbOBOI rinmote3u (p=0,031 1 p=0,007, BiAmOBIIHO).

Tabnuys 6.1
KoedinienTu perpeciiiHoro piBHssHHA Ta IX 3HAYYLIICTH IS PO3PAXYHKY

HMOBIPHOCTI PO3BUTKY Aia0eTHYHOI PEeTHHOMATII

3MiHHI perpecii B+SE Wald p
TNFa 0,445+0,206 4,667 0,031
EDNRB -0,557+0,207 7,257 0,007
BinbHMI noKa3sHUK 11,373+3,053 1,742 0,005

B-xoedilieHTH A1 IUX MOKA3HUKIB B aOCOJIOTHOMY BHUPaXKE€HHI BKa3yBaju
Ha Oinpimii BaroBuii BHecok «EDNRB» B po3paxyHOK 3anexHOi 3MIHHOI Yy
nopiBHaHHI 3 «TNFa»: [-0,557[>/0,445|, a 3Haku P-koedilieHTIB BKa3zajdl Ha
HAsIBHICTb MPSMOTO 3B'SI3KY 3 pe3yNbTyI0400 3MiHHOIO At « TNF@» 1 3BopoTHOTO
— s «kEDNRBy. Perpeciiine piBHSHHS Ui PO3paxyHKy HMOBIPHOCTI PO3BUTKY

niabernunoi peruHonarii (Pprm) Mano BUTIAL:

Pem=1 J(1+¢ (11.372+0.445TNF ¢_0,557*EDNRB)) (6.1)
ne  TNFa — ingukaropue 3HaueHHs renotumny rs1800629;

EDNRB — ingukatopHe 3HadeHHs reHotumy rs5351.
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3a pesynabraramu ROC-ananizy omepaiiiiHi XapaKTepUCTUKH MOJEI Mallu
3a70BUTBHI BitactuBocTi: AUC=0,638+0,035 (p=1,8¢-04); -2*log (Likelihood) =
164,29 mpu %°=13,50 (p=0,001).

3’sicyBaHHS ONTHUMAJIbHOT TOYKH BijcikanHs (cut-0ff) — Toukn piBHOBarm Ha
HMOBIpHICHOMY TpadiKy YyTJIMBOCTI, CIEHU(pIYHOCTI 1 MPaBWIBHOCTI (TOYHOCTI)
BCTAHOBJIIOE MEKOBE 3HAUYECHHS WMOBIPHOCTI, $IK€ PpO3JUISIE HEraTUBHUN 1
MO3UTUBHHUM pe3ybTaTH HACTaHHS AOCTipKyBaHoi moxii. s manoi momeni B
SKOCTI MEKOBOTO 3HadeHHs Oyna mnpuiiHAta HWMOBIpHICTH Ppm=0,491. 36ir
IPOrHO3Y 1 (PAaKTUYHUX JAHUX JJIs NMO3UTUBHUX NPOTrHO3iB ckiaB 68,1 %; mus
HeraTuBHUX — 51,6 %; nMpaBUIBHICTH MPOTHO3YBAHHSA MOJIEN B 1iiomMy — 64,5 %.

HeratuBuuii npoHo3 Bu3Ha4anu Takl komOiHaii renotumiB rsl800629 i
rs5351 — G/G+T/T, G/A+T/T, GIG+C/T, AIA+T/T 1 G/A+C/T; mo3uTuBHU —
G/G+C/C, AIA+C/T, G/A+C/C i A/IA+C/C. Kom0OiHarii reHOTHUIIB, AKI MICTHIA
pusukoBi aneni (4+C) Manu BUCOKY HWMOBIPHICTh PO3BUTKY YCKJIQJIHEHHS, TOJI 5K
KOMOiHaIIii 3 mepeBaror NpoTeKTUBHUX aneneit (G+T) — HMOBIPHICTh HUXKYY 32
MeXO0Be 3HaueHHs (Tabi. 6.2).

Tabnuys 6.2
Kanacudikauisa pe3yabraTiB NIPOrHO3yBaHHS PO3BUTKY Aia0eTHYHOI

peTuHonartii B 3aj1e;kHocTi Big renorunis rs1800629 i rs5351

I'enotuniu | Pemy | IIporno3 (n=152) | ®aktuyni (n=152) p

TNF |[EDNRB N, n () Yn(@ [ Nn(f) | Y,n() N Y

G/G | T/T |0,258|11 (0,072)|0 (0,000) |3 (0,020)| 8 (0,053) | 0,051 | 0,007
G/A | T/T |0,352| 1(0,007) |0 (0,000) |1 (0,006)| 0 (0,000) | 1,000 -

G/G | C/T |0,378|37(0,243)|4 (0,026) (11(0,072)|30 (0,197)|<0,001| <0,001
G/A | C/T |0,487| 9 (0,059) |9 (0,059) |5 (0,033)|13 (0,085)| 0,413 | 0,507
G/G | C/C |0,515| 9(0,059) |17 (0,112)|5 (0,033)|21 (0,176)| 0,413 | 0,603
A/A | C/T |0,597| 1(0,007) |8 (0,053) |2 (0,013)| 7 (0,059) | 1,000 | 1,000
G/A | C/C |0,624| 5 (0,033) (35 (0,230)|6 (0,039)|34 (0,286)| 1,000 | 1,000
A/A | C/C {0,721 0(0,000) |6 (0,039) |0 (0,000)| 6 (0,050) | - 1,000

Po3paxyHok iiMOBIpHOCTI PO3BUTKY Aia0eTUYHOI NOJIiHeiiponaTii
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AHami3 CTaTUCTUYHOI 3HAYYHIOCTI NPEIUKTOPIB  JUISI  PO3PAXYHKY
WMOBIPHOCTI PO3BUTKY JiabeTUYHOI MoJiHeHponaTii T03BOJIMB BiIOpaTH 3MiHHI,
B-koedilieHTH IKUX 3HAUYIIE BIIPIZHSIUCS BiJl HYJIBOBOI TinmoTe3u (Tadi. 6.3), 1o

sxux Oymu BigHecerni NOS3 1 EDNRB.

Tabnuys 6.3
KoediunienTn perpeciiiHOro piBHIHHS Ta iX 3HAYYWIICTH AJIs1 PO3PAXYHKY

WMOBIPHOCTI PO3BHUTKY Aia0eTHYHOI MOoJTiHelponaTii

3MiHHI perpecii B+SE Wald p
NOS3 0,543+0,189 8,274 0,004
EDNRB -0,711+0,210 11,410 <0,001
BiibHMI HOKa3HUK 17,157+2,751 10,452 0,001

AHani3 TabJMYHUX JAaHUX MIATBEPAUB CTATUCTUYHO 3HAYMMUN BIUIMB
OOpaHHUX MpPEIUKTOPIB Ha PE3yJbTYIOUHI MOKa3HUK PErpeciiHOro piBHSHHS —
WMOBIpHICTh pO3BUTKY aAiabetnunoi momiHedpomnarii: «NOS3» — p=0,004;
«EDNRB» — p<0,001. AOcontoTHi 3HaueHHs [-KOe(DIlI€EHTIB IIUX IMOKA3HUKIB
BKa3zyBajau Ha Ounbimmii BaroBuii BHecok «EDNRB» B pospaxyHok 3anexHoi
smiaHOi y mopiBHsAHHI 3 «NOS3»: [-0,711>(0,543|. 3naku P-xoedimieHTiB
BKa3yBaJi Ha HASBHICTh MPSIMOTO 3B'sI3KY 3 pe3ysibTyrouoi 3MiHHOI 1i1a «NOS3» 1
3BopoTHOTO0 — J1st «KEDNRBy.

Perpeciiine piBHAHHS AJi1 pO3PaxyHKY HMOBIPHOCTI PO3BUTKY J1a0€TUYHOI

noxineiponaTtii (Pqum) Mano Buris;:

Prpimy=1/(1+¢-(17:157+0,543"NOS3-0711EDNRE)) (6.2)
ne  NOS3 - ingukaropHe 3Ha4eHHS TeHoTUITy S1799983,;

EDNRB — ingukatopHe 3HaueHHs reHoTuIty rsS351.

Omneparriiini XapakTEPUCTUKX Ii€1 MOJEIl Majdu 3aJ0BiJIbHI BIACTUBOCTI:
AUC 0,671+0,035 (p=3,0e-06); -2*log (Likelihood)=160,22 mpu y>=20,19
(p=4,14¢-05).
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AHami3  3aJeXHOCTI  YyTJIUBOCTI, CHEHU(PIYHOCTI 1  MPaBHIBHOCTI
pO3pO0ICHOI perpeciiiHiii  Momeni Bil WMOBIPHOCTI PO3BUTKY A1a0CTHYHOT
MOJTIHEHpONaTii  JIO3BOJUB  BCTAaHOBUTH MEXKOBE 3HAYCHHS HMOBIPHOCTI:
Pamnm=0,547. 30ir po3paxyHKOBHX 1 (aKTHUHUX JaHUX I TO3UTHUBHHUX
porHo3iB — 63,4 %; 11t HeraTuBHUX — 67,3 %, TPaBUIIbHICTh IPOTHO3YBAHHS JIJIsI
Moeni B oMy — 65,2 %.

Knacudikamiiftai xapakTEpUCTHKHA MOJENI JJIs TO€IHAaHb TCHOTHUITIB T'EHIB

NOS3 i EDNRB npencrasieni B Tadmuiii 6.4,

Tabnuys 6.4
Kanacudikaunisa pe3yabraTiB NIPOrHO3yBaHHS PO3BUTKY Aia0eTHYHOI

noJjineiiponarii B 3a/1exkHocTi Big resorumib rs1799983 i rs5351

I'enotunsl | Pamm | IIpornos3 (n=152) | daktuuni (n=152) p
NOS3/EDNRB N,n(H) | Yn(f) | N,n() | Y,n() N Y
G/G| T/T |0,226 |4 (0,026) | 0 (0,000) {1 (0,006)| 3(0,020) |0,371| 0,247
G/T| T/T |0,334 |6 (0,038) | 0(0,000) |2(0,014)| 4 (0,026) | 0,282 | 0,122
G/G| C/T |0,372|17(0,111)| 2 (0,014) |4 (0,026)| 15 (0,099) | 0,005 | 0,002
T/T | T/T |0,463]|1(0,008) |1 (0,006) |0(0,000)| 2(0,014) | 1,000 1,000
G/T | C/T |0,505 |19 (0,127)|14 (0,090)|8 (0,053)|25 (0,164) | 0,042 | 0,083
G/G| C/C |0,547 |9 (0,060) |19 (0,124)|2 (0,014)| 26 (0,171) | 0,061 | 0,333
T/T | C/IT |0,637|3(0,020) (13 (0,085)/0 (0,000)|16 (0,105) | 0,247 | 0,697
G/T | C/IC |0,675|5(0,034) |24 (0,157)|1 (0,006)| 28 (0,184) | 0,214 | 0,648
T/T | C/C |0,782 |1 (0,006) (14 (0,093)|0 (0,000)|15 (0,099)| 1,000 | 1,000

HeratuBuuii npoHo3 Bu3Hauaiu Takl komOiHaiii renotumiB rsl800629 1
rs5351 — G/G+T/T, G/T+T/T, G/G+C/T, T/T+T/T i G/T+C/T; no3uTuBHUI —
G/G+C/C, T/T+C/T, G/T+C/C i T/T+C/C. HeoOxinHo 3a3HA4UTH, MO SK i Y
NOMNepeITHbOMY BHIIAJIKy, KOMOIHAI[ll T€HOTUMIB /i€ MEepeBaaJd NPOTEKTHBHI Y
BinmHomeHH] po3BuTKy [IJI2T amem (G+T) mamum WMOBIPHICTP TO3UTHBHOTO
MPOTHO3Y MEHIY 3a MEXOBY. ToJll SIK y KOMOIHAIISAX 3 MO3UTUBHUM MPOTHO30M
nepeBakanu anem pusuky (T+C).

Po3paxyHOK #MOBIPHOCTI pO3BMTKY JAia0eTHYHOI

Hedponartii 3a
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IIBH/KICTIO KI1y004KO0BOI GuibTpamii

Pesynbratu po3poOku MaTeMaTUYHOT MO/JIEN1 HaBeleH1 y Tabi. 6.5,

Tabnuys 6.5
KoedinienTu perpeciiiHoro piBHIHHS Ta IX 3HAYYILICTh JJIS PO3PAXYHKY

HMOBIpHOCTI pO3BUTKY Aia0eTu4uHOI Hedponarii 3a KD

3MiHHI perpecii B+SE Wald p
NOS3 0,708+0,215 10,806 0,001
TNFa 0,584+0,232 6,364 0,012
EDNRB -1,411+0,273 26,761 <0,001
BinbHMIT mOKa3HUK 11,122+3,887 9,121 0,003

AHami3 TaOMUYHUX JaHUX MIATBEPAUB CTATUCTUYHO 3HAYYIIUNA BIUIMB
B11I0paHUX NPEIUKTOPIB HAa WMOBIPHICTh PO3BUTKY M1a0eTHYHOI Hedpomatii 3a
mMBUAKICTIO KiIyOoukoBoi (unbTpamii: «NOS3» (p=0,001); «TNFa» (p=0,012) 1
«EDNRB» (p<0,001). AGcomtoTHi 3HaueHHS [-Koe(dilieHTIB BKa3yBaJd Ha
Ounpmmii BaroBuii BHecok «EDNRB» B po3paxyHOK 3aiexHOi 3MIHHOI Yy
nopiBasHHI 3 «NOS3» 1 «TNFa»: |-1,411]>|0,708/>|0,584|. 3Haku B-koedilieHTIB
BKa3yBaJi HA HAsBHICTh MPSAMOIO 3B'SI3KY 3 Pe3ysibTyrouoi 3MiHHOI 111 «NOS3» 1
«TNFa» 1 3BopoTHOTO — 1711 KEDNRB».

Perpeciitni piBHSHHS 1JI1 PO3PaxyHKYy WMOBIPHOCTI PO3BHUTKY J1a0€TUYHOI
Hedpomnatii 3a IIK® (P mike)) Maxo BUTIISA:

P it tcay=1/( 1 +e-(11:121+0.708NOS3+0,584*TNF -1 411“EDNRE)) (6.3),
e NOS3 — inaukatopHe 3HaueHHs TeHoTuny rs1799983;
TNFa — inqukaTopse 3HaueHHs reHotuiy rs1800629;

EDNRB — ingukatopHe 3HaueHHs reHoTuIty rsS351.

Onmneparriiini XapakKTepUCTUKHU JTaHOI MOJIe, 0 Oynu po3paxoBani y ROC-
aHaJti31 Manu 3a10BiIbHI Xapaktepuctuku: AUC=0,784+0,029 (p=7,5e-13); -2*log
(Likelihood)=127,26 npu ¥*=53,55 (p=0,0e-01).
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MexoBe 3HAauYeHHS, MpU 30UTHIIEHHI SKOTO CTaBaB MOKJIMBUM PO3BUTOK
BOT0 yCKJIaTHEHHS CKIAN0: P mke)y=0,290. Ilpu npoMy 30ir po3paxyHKOBHX 1
(aKkTUYHUX JAHUX JJIs MO3UTUBHUX MPOTHO31B cKiaB 74,4 %; /g HEraTUBHUX —
71,0 %; mpaBWIBHICTE TPOTHO3YBaHHA il Moxeni B nutomy — 70,9 %.

KiacudikariiifHi XxapakTepUCTUKH MOJICII MpeICTaBICH] B Ta0uIll 6.6.

Tabnuys 6.6
Knacudikaunist pe3yJbTaTiB NIPOrHO3yBAHHS PO3BUTKY
AiadeTH4HOlI HepomnaTii 32 IBUAKICTIO KIYy004K0BOI (pliabTpauii

B 3aJj1e;KkHOoCTI Big remorumiB rs1799983, rs1800629 i rs5351

I'enorunn Punuke)| Ilpornos (n=152) daxTnuHo (n=152) p
NOS3 |TNFa |[EDNRB N,n(f) | Y,n(f) N,n(f) | Y,n(f) N Y
GIG | GIG | TIT 0,024 |4 (0,026) | 0 (0,000) | 4 (0,026) |0 (0,000) | 1,000 -
GIT |GIG| TIT 0,047 |5(0,033) | 0(0,002) | 5(0,033) |0 (0,000) | 1,000 -
GIT | GIA| TIT 0,081 |1(0,006) | 0(0,001) | 1(0,006) |0 (0,000) | 1,000 -
GIG | GIG | CIT 0,090 (11 (0,072)| 1(0,006) |11 (0,072) |1 (0,006) | 1,000 |1,000
TT | GIG| TIT 0,091 |1(0,006) | 1(0,006) | 2(0,013) |0 (0,000) | 1,000 |1,000
GIG | GIA | CIT 0,151 |4 (0,026) | 2 (0,012) | 5(0,033) |1 (0,006) | 1,000 |1,000
GIT | GIG| CIT 0,168 (10 (0,066)| 7 (0,046) | 9 (0,059) |6 (0,039) | 1,000 |1,000
GIG | AIA | CIT 0,242 |1(0,006) | 0(0,003) | 1(0,006) |0 (0,000) | 1,000 -
GIT | GIA| CIT 0,266 |4 (0,026) | 5(0,033) | 6(0,039) |3(0,020) | 0,750 |0,723
G/IG | GIG | CIC 0,290 |4 (0,026) | 7 (0,046) | 2(0,013) |9 (0,059) | 0,684 |0,798
TT | GIG| CIT 0,291 |3(0,020) | 9 (0,059) | 5(0,033) |7 (0,046) | 0,723 {0,798
GIT | AA | CIT 0,394 |2(0,012) | 5(0,033) | 2(0,013) |5(0,033) | 1,000 |1,000
G/IG | GIA | CIC 0,422 |3(0,020) |11 (0,072)| 7 (0,046) |8 (0,053) | 0,335 | 0,637
TT | GIA| CIT 0,424 |1 (0,006) | 2 (0,016) | 0(0,000) |3(0,020) | 1,000 |1,000
GI/IT | GIG | CIC 0,453 |2(0,010) | 6 (0,042) | 4 (0,026) |4 (0,026) | 0,684 |0,750
G/IG | AIA | CIC 0,567 |0(0,002) | 3(0,020) | 0(0,000) |3 (0,020) - 1,000
TT | A/A | CIT 0,569 |0(0,001) | 1(0,006) | 0(0,000) |1 (0,006) - 1,000
GIT | GIA| CIC 0,597 |2(0,012) |16 (0,105)| 5(0,033) (13 (0,085)| 0,448 |0,697
TT | GIG| CIC 0,627 |0(0,002) | 6 (0,039) | 0(0,000) |6 (0,039) - 1,000
G/IT | AAA | CIC 0,727 |0(0,001) | 2(0,012) | 1(0,006) |1 (0,006) | 1,000 |1,000
TT | GIA| CIC 0,751 |0 (0,002) | 8 (0,053) | 1(0,006) |7 (0,046) | 1,000 |1,000
TT | AAA | C/C 0,844 | 0(0,000 | 1 (0,006) | 0(0,000) |1 (0,007) - 1,000

HeratuBuuii npoHO3 BU3HAUald Takl KomOiHamii reHotumiB rs1799983,

G/G+G/G+T/T, GIT+G/G+T/T, G/T+G/A+T/T,

rs1800629

i

rs5351:
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G/G+G/G+C/T, TIT+G/G+T/T, GIG+G/A+T/T, GIT+G/IG+C/T, G/G+A/A+C/T,
G/T+G/A+C/T, G/G+G/G+C/C; nozutusuuii — T/T+G/G+C/T, G/T+A/A+C/T,
G/G+G/A+C/C, TIT+G/A+CIT, GIT+G/G+C/C, G/G+A/A+C/C, TIT+A/A+CIT,
G/T+G/A+C/C, T/T+GIG+C/C, G/T+A/A+C/C, T/T+G/A+C/C T/T+A/A+C/C
(Tabu. 6.6).

Ak 1 y nomnepenHix BUNaKaxX, KOMOIHAIli TEHOTHIMIB J¢ IepeBakalu
NPOTEKTUBHI y BigHOmeHHI po3BUTKy LIJI2T anem (G+G+T) mManu WMOBIpHICTD
MO3UTHUBHOTO TPOTHO3Y MEHIIY 3a MEXOBY, a y KOMOIHAIiSX 3 IMO3UTUBHUM

POTHO30M TiepeBaxaiu aneini pusuky (T+A+C).

Po3paxyHok #MOBipHOCTI PpO3BHTKY Jia0eTu4HOi Hedpomnartii 3a
MiKpOoaJbL0yMiHYypi€r0

PesynbpraTi po3poOku 1i€i MaTeMaTHYHOI MOJeNll HaBeAeHl y Tabn. 6.7. B
mpoiieci po3poOKu MOjeNl MPOrHO3yBaHHS Oyiu BifiOpaHi Tpu NPEAUKTOpH, -

KOE(DILIEHTH SIKUX 3HAYYIIE BIJIPI3HSUIACS Bl HYJIbOBOI I'ITOTE3H.

Tabnuys 6.7
KoedinienTn perpeciiiHOro piBHsIHHA Ta iX 3HAYYIIICTH JJIS PO3PAXYHKY

HMOBIPHOCTI PO3BUTKY Aia0eTH4HOI HeponarTii 3a MiKpoaabL0yMiHypi€lo

3MiHHI perpecii B+SE Wald p
NOS3 0,604+0,201 9,001 0,003
EDNRA 0,609+0,217 7,857 0,005
EDNRB -1,242+0,239 27,500 <0,001
BinpHMI oOKa3HUK 3,100+3,343 7,102 0,008

AHam3 TaOIWYHUX JaHWX IMIATBEPJAWB CTATHCTHYHO 3HAYMMHUN BILIUB
oOpaHuX MPEIUKTOPIB HAa WMOBIPHICTH PO3BUTKY AlabeTHYHOI HedpomaTii 3a
MikpoasibOyMinypiero: «NOS3» — p=0,003; «EDNRA» — p=0,005; «EDNRB» —
p<0,001. Barosi Bkjagu NPETUKTOPIB B MPOTHO3YBAHHS YCKIATHEHHS BiJl
MaKCUMAJIbBHOTO 70  MIHIMaJbHOTO  TPEJCTaBJICHI  HACTYIIHUM  PSJIOM:

«EDNRB»=|-1,242|>«EDNRA»=|0,609>«NOS3»=|0,604|. TIlpsmuii 3B'130k 3
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pe3ynbrytouoto 3MiHHOI Maimu «NOS3» 1 «EDNRA», a 3BopotHmii — «EDNRBY.
Po3pobnena Moaenb po3paxyHKy WMOBIPHOCTI PO3BUTKY AiabeTwdHoi HedpomaTii

3a MAY (P may)) onricyBaiacsi TAKUM PETPECITHAM piBHSIHHSM:

Paimvayy=1/(1 +e-(3,100+0,604*N053+O,609*EDNRA-1,242*EDNRB)) (6.4)

hi(s NOS3 — inauKaTopHe 3HaUYeHHS TeHoTuny s1799983;
EDNRA — inukaTopHe 3HaYeHHs TeHoTUITy S6842241;

EDNRB — ingukaTopHe 3Ha4eHHS reHOoTUITy rs5351.

ROC-anani3z ganoi mozeni maB Taki xapaktepuctuku: AUC=0,741+0,31
(p=5,7e-11); MOKa3HUK MaKCUMAJIbHO1 MPaBAONOIOHOCTI -
2*log(Likelihood)=147,43 mpu %?=47,34 (p=0,0e-01). Ilepemiueni mapameTpn
BHU3HAYAJIM 33JI0BUIbHI BIIACTUBOCTI PO3POOJICHOT MOJIEIII.

AHami3  3aJIeKHOCTI  YYTJIMBOCTI, CHEHMU(IYHOCTI 1  MPaBUIBHOCTI
po3po0JIeHOI perpeciiiHiii  Mojeni Bil WMOBIPHOCTI PO3BUTKY J11a0€THUYHOI
HedponaTii 3a MIKpPOaJbOYMIHYpI€I0O BCTAaHOBUB, IO MEXOBE 3HAYEHHS, NpU
30UIBIIIEHH]  SIKOTO  CTa€  MOXJMBUM  PO3BUTOK  YCKIJIQJHEHHS  CKJIaJo
Puinmay)=0,526; 36ir po3paxyHKOBHX 1 (aKTUYHMX MJAHUX [ TO3UTHBHHUX
nporHo3iB — 79,5 %, ms HeratuBHUX — 64,2 %; IpaBUIIbHICTH TPOTHO3YBAHHS JIJIsI
Mozeni B itomy — 72,1 %.

KnacudikamiifHi XapakTepUCTUKH MOJENII B 3aJIEKHOCTI BiJ CIOJYyYEHb
renotuniB momimoppuux TeHiB NOS3, EDNRA i EDNRB mpencraBneni B
Tabn. 6.8. HeratuBHuii mpoHO3 BU3HAYaIX Taki KoMmOiHamil reHoTumiB rs1799983,
rs6842241 i rs5351: G/G+C/C+T/T, GI/T+C/C+T/T, GIG+G/A+TIT,
T/IT+C/C+T/T, G/T+C/A+T/T, G/G+C/C+C/T, T/T+C/A+T/T, G/T+C/C+CIT 1
G/G+C/A+C/T. Tlo3uTuBHMII MPOHO3 BHU3HAYAIM TakKi KOMOIHAI[l TE€HOTHIIIB
rs1799983, rs6842241 i rs5351: T/T+C/C+C/T, G/T+C/A+C/T, G/IG+A/A+C/T,
G/IG+C/C+C/C, T/T+C/A+CIT, G/IT+A/A+C/T, G/T+C/C+C/C, G/G+C/A+C/C,
T/T+C/C+C/C, G/T+C/A+C/C, G/IG+A/A+C/C, T/IT+C/A+C/C, G/T+A/A+C/C i

T/T+A/A+C/C. KomOiHaIli1 TCHOTHITIB JI¢ TIepeBa)kaJld MPOTCKTHBHI Y BiTHOLICHHI
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po3Butky LJI2T anem (G+C+T), manu HMOBIpPHICTb MO3UTHUBHOTO IPOTHO3Y

MEHIITY 32 MEXOBY, a Y KOMOIHaIIAX 3 MTO3UTUBHUM MPOTHO30M MEPEeBaKaIN anesl

pusuky (T+A+C).

Knacudikauis pe3yJbTaTiB NIPOrHO3YBAHHA PO3BUTKY

AiabeTH4HOI HeponarTii 3a MikpoaIbLOyMiHypi€ro

Tabnuys 6.8

B 3aJIe:KHOCTI Big remorumiB rs1799983, rs6842241 i rs5351

I'enorunu Punmay)| Ilpornos (n=152) | ®@aktuuso (n=152)
NOS3 | EDNRA [EDNRB N,n@®) | Y,n@® [N,n@® | Y,n(f) | N Y
G/IG | Cc/C | T/T | 0,090 |3(0,020) |0(0,000) |3(0,020)0 (0,000)|1,000| -
G/T | cic | TIT | 0153 |3(0,020) | 0(0,000) |2 (0,013)| 1 (0,007) | 1,000 | 1,000
G/IG | CIA | TIT | 0,154 | 1(0,007) | 0(0,000) |1 (0,007)|0 (0,000) | 1,000 | 1,000
T | c/c | T/T | 0,249 |1(0,007) | 0(0,000) |1(0,007)|0 (0,000) | 1,000 | 1,000
G/IT | C/A | T/T | 0250 |3(0,020) | 0(0,000) |3 (0,020)| 0 (0,000) | 1,000 | 1,000
G/G | C/IC | CIT | 0,255 |7(0,046) | 2(0,013) |2 (0,013)|7 (0,046) | 0,173 | 0,173
T | C/A | T/T | 0,378 | 1(0,007) | 0(0,000) |0 (0,000)| 1 (0,007) | 1,000 | 1,000
GIT | C/IC | C/IT | 0,385 |12(0,079)| 6 (0,039) |5 (0,033)|13 (0,086) 0,132 | 0,154
G/IG | CIA | CIT | 0387 |3(0,020) | 3(0,020) |2 (0,013) |4 (0,026) | 1,000 | 1,000
TIT | CIC | CIT | 0534 |4(0,026) | 6(0,039) |0 (0,000)|10 (0,066)| 0,122 | 0,422
GIT | CIA | C/IT | 0535 |3(0,020) | 6(0,039) |1(0,007)|8 (0,053) | 0,622 | 0,785
G/IG | AIA | CI/T | 0537 |1(0,007) | 3(0,020) |1 (0,007)|3 (0,020) | 1,000 | 1,000
G/IG | C/IC | C/IC | 0543 |5(0,033) |11 (0,072)|2 (0,013) |14 (0,092)| 0,448 | 0,677
T | c/A | T | 0678 |1(0,007) |5(0,033) |0(0,000)|6 (0,039) | 1,000 | 1,000
GIT | AA | C/IT | 0679 | 1(0,007) | 5(0,033) |1(0,007)|5 (0,033) | 1,000 | 1,000
G/IT | cic | c/ic | 0685 |3(0,020) |15(0,099) |1 (0,007)(17 (0,112)| 0,622 | 0,852
G/IG | CIA | CIC | 0,68 |1(0,007) |8(0,053) |0 (0,000)|9 (0,059) | 1,000 | 1,000
TT | c/C | c/C | 0,799 | 0(0,000) | 6(0,039) |0(0,000)(6(0,039)| - |1,000
G/IT | C/A | C/IC | 0800 |0(0,000) | 8(0,053) |0(0,000)|8(0,053)| - |1,000
G/IG | AIA | C/IC | 0,800 | 0(0,000) | 3(0,020) |0 (0,000)|3 (0,020)| - |1,000
TIT | C/IA | C/IC | 0,880 |0(0,000) |5(0,033) |0(0,000)|5(0,033)| - |1,000
GIT | AA | c/IC | 0,880 | 0(0,000) | 3(0,020) |0(0,000)|3(0,020)| - |1,000
TIT | A/A | C/IC | 0,931 |0(0,000) | 4 (0,026) |0 (0,000)|4 (0,026)| - |1,000

Po3paxyHok HMOBIPpHOCTiI PO3BUTKY apTepiajibHOI rinepreHsii

B mpomeci po3poOku Mozem MpOrHO3yBaHHA Oyiau BifiOpaHi TpH

NPEAUKTOPH, B-KOe(ILIeHTH SKUX 3HAUYYIE BIAPIZHSUIMCS BiJl HYJIBOBOI TIOTE3U.
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Pesynbratu po3poOku 1i€i MaTeMaTHYHOI MOJIeli HaBeeH1 y Tabm. 6.9.

Tabnuys 6.9
KoedinienTn perpeciiiHOro piBHHHS Ta iX 3HAYYIIICTh AJIs1 PO3PAXYHKY

HMOBIPHOCTI PO3BUTKY apTepiajibHOI rinepreH3ii

3MiHHI perpecii B+SE Wald p
NOS3 0,798+0,301 7,037 0,008
EDNRA 2,380+0,393 36,615 <0,001
EDNRB -0,791+0,350 5,100 0,024
BiibHMI HOKa3HUK -242,702+57,441 17,853 <0,001

AHani3 TaOMMYHUX [OaHUX MIJTBEPIKY€E CTATUCTUYHO 3HAYMMUN BIUIWB
BiIIOpaHUX MPEAUKTOPIB HAa HMOBIPHICTH PO3BUTKY apTeplajbHOI TIMEepTEH3I:
«NOS3» — p=0,008; «<kEDNRA» — p<0,001; «kEDNRB» — p=0,024. Barosi Bxiagu
MPEAUKTOPOB B TPOTHO3YBaHHS YCKIAMHEHHS Bi MaKCHMaJIBHOTO IO
MIHIMQJIBHOTO  TIPEJCTaBIICHI  HACTYMHUM  psgkoM:  «EDNRA»=(2,380>
«NOS3»=|0,798|>«EDNRB»=|-0,791|. TlpsiMuii 3B'S30K 3 pe3yJbTYHOYOi 3MIHHOI
main «NOS3» 1 kEDNRA», a 3sopoTtHHil — «KEDNRBY.

Po3pobniena momenb po3paxyHKy WMOBIPHOCTI PO3BUTKY apTepiaibHOI

rineprensii (P(ar)) omucyBanacs HACTYITHUM perpeciiHuid PiBHAHHSIM:

P(Ar)zl/(l+e-(-242,702+0,798*NOS3+2,380*EDNRA-0,791*EDNRB)) (6 5)

ne  NOS3 - ingukaropHe 3Ha4eHHS TeHOTHITY S1799983,;
EDNRA — ingukaTopHe 3HaYEHHS TeHOTHUITY S6842241;

EDNRB — ingukatopHe 3HaueHHs reHoTuIy rsS351.

OneparniiiHi ~ XapakTEpUCTUKU  JaHOI  MOJENl  Majlud  3aJ0BUIBHI
xapaktepuctuku: AUC=0,847+0,032 (p=1,6e-13); -2*log(Likelihood)=153,05 npu
v*=36,30 (p=1,0e-07).

AHaJl3  3aJIeKHOCTI  YYTJIMBOCTI, CHEHU(PIYHOCTI 1 MPaBUIBLHOCTI

pO3pO0IeHOI perpeciiiHiii  Momeni Bil WMOBIPHOCTI PO3BUTKY A1a0CTHYHOT
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peTHHONaTii BCTAHOBMB 3HAYEHHS WMOBIPHOCTI MpPH SKOI CTa€ MOXIJIUBHUM
PO3BUTOK apTepianbHOi rineptensii: Pan=0,489. Ilpu mipomy 36ir po3paxyHKOBUX
1 paKTUYHUX JaHUX JAJs MO3UTHUBHUX MPOTHO31B ckiaB 77,5 %, Ui HEraTUBHUX —
85,2%. IlpaBuiIbHICTS MPOTHO3YBAHHS AJIst MOJIei B oMy — 79,6 %.
Knacudikamist  pe3ynpraTiB

POTHO3YBaHHSI  PO3BUTKY

rs6842241 1

apTepiabHOL
rinepTeH3ii B 3aJIEKHOCTI BiJ TeHotumiB I1S1799983, rs5351

npescranieHa B Tadi. 6.10.

Tabnuys 6.10
Kuaacugikauis pe3yJbraTiB IPOrHO3yBaHHSA PO3BUTKY apTepiaJbHOL

rimeprensii B 3aj1eskHOCTI Bij reHoTumiB rs1799983, rs6842241 u rs5351

['enoTumnu P IIporuo3 (n=152) | ®akrtuuno (n=152) p
NOS3 | EDNRA |EDNRB N,n(H) [Y,n(®) | N,n(f) | Y,n() N Y
G/G C/IC TIT 0,039 | 3(0,020) |0 (0,000)| 3(0,020) |0 (0,000) | 1,000 | -
G/G C/IC CIT 0,083 | 9(0,059) |0 (0,000)| 9 (0,059) [0 (0,000) | 1,000 | -
GIT C/C TIT 0,083 | 3(0,020) |0 (0,000)| 1 (0,007) |2 (0,013) | 0,622 | 0,498
G/G C/IC CIC 0,166 |16 (0,105)|0 (0,000)|13 (0,086) | 3 (0,020) | 0,697 | 0,247
GIT C/IC CIT 0,167 |17 (0,112)|1 (0,007)|16 (0,105) |2 (0,013) | 1,000 | 1,000
TIT C/IC TIT 0,168 | 1(0,007) |0 (0,000)| 0 (0,000) |1 (0,007) | 1,000 | 1,000
G/G CIA TIT 0,306 | 1(0,007) |0 (0,000)| 1 (0,007) |0 (0,000)|1,000| -
GIT C/IC CIC 0,306 |16 (0,105)|2 (0,013)|12 (0,079) |6 (0,039) | 0,552 | 0,282
TIT C/IC CIT 0,308 | 8(0,053) |2 (0,013)| 8 (0,053) |2 (0,013) | 1,000 | 1,000
G/G C/A CIT 0,494 | 5(0,033) |1(0,007)| 3(0,020) |3 (0,020) | 0,723 | 0,622
GIT C/A TIT 0,495 | 2(0,013) |1 (0,007)| 3(0,020) |0 (0,000) | 1,000 | 1,000
TIT C/IC CIC 0,495 | 4(0,026) |2 (0,013)| 3(0,020) |3 (0,020) | 0,724 | 1,000
G/G C/A CIC 0,682 | 6(0,039) |3(0,020)| 3(0,020) |6 (0,039) | 0,501 | 0,501
GIT C/A CIT 0,684 | 5(0,033) |4 (0,026)| 2 (0,013) |7 (0,046) | 0,448 | 0,541
TIT C/A TIT 0,685 | 5(0,033) |5(0,033)| 2 (0,013) |8 (0,053) | 0,448 | 0,572
GIT C/A CIC 0,827 | 4(0,026) |4 (0,026)| 2 (0,013) |6 (0,039) | 0,684 | 0,750
TIT C/A CIT 0,828 | 2(0,013) |4 (0,026)| 2 (0,013) |4 (0,026) | 1,000 | 1,000
G/G A/A CIT 0,913 | 1(0,007) {3 (0,020)| 0 (0,000) |4 (0,026) | 1,000 | 1,000
TIT C/IA C/C 0,914 | 1(0,007) |4 (0,026)| 0 (0,000) |5 (0,033) | 1,000 | 1,000
G/G A/A C/C 0,959 | 1(0,007) (2 (0,013)| 0 (0,000) |3 (0,020) | 1,000 | 1,000
GIT A/A CIT 0,959 | 1(0,007) (5 (0,033)| 0(0,000) |6 (0,039) | 1,000 | 1,000
GIT A/A C/C 0,981 | 0(0,000) |3(0,020)| 0 (0,000) |3(0,020)| - 1,000
TIT A/A C/IC 0,991 | 0(0,000) (4 (0,026)| 0 (0,000) |4 (0,026) | 1,000 | 1,000
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HeratuBHuii mpoHO3 BU3HAYanM Taki kKomOiHamii reHotumiB Is1799983,
rs6842241 i rs5351: G/G+C/C+T/T, GIG+C/C+T/T, G/T+C/C+TI/T,
G/G+C/C+C/C, GIT+C/C+C[T, TIT+C/C+T/T, G/IG+C/A+T/T, GIT+C/C+C/G i
T/T+C/C+C/T; nosuruBauii — G/G+C/A+C/T, G/T+C/A+T/T, T/T+C/C+C/C,
G/G+C/A+CIC, G/T+C/A+C/T, T/T+C/A+T/T, G/T+C/A+C/C, T/T+C/A+CIT,
G/G+A/A+C/T, T/IT+C/A+CIC, G/IG+A/A+C/C, G/T+A/A+C/T, GIT+A/A+C/C i
T/T+A/A+C/C. KomOiHaIlii TeHOTHITIB JI¢ TIepeBakaJli MPOTCKTHBHI Y BiTHOLICHHI
posButky ILIJI2T anemi (G+G+T), manu HMOBIPHICTh MO3UTHBHOIO IPOTHO3Y
MEHIIY 32 MEXKOBY, a y KOMOIHAIisAX 3 MO3UTUBHUM IPOTHO30M — MEPEBaKaIU

aireni pusuky (T+A+C).

Po3paxyHOK iMOBIPHOCTiI pO3BUTKY MAKPOAHTIONATII HUKHIX KiHIIBOK

B pesynapTaTi po3poOKM perpeciiHOro PpIBHSHHA ISl  PO3PaXyHKY
WMOBIPHOCTI PO3BUTKY /11a0€TUYHOT MAaKPOAHTI0MATIi HUXKHIX KIHIIIBOK 3 YOTHPHOX
npeaukTopiB Oynu BimiOpani aBa: NOS3 1 TNFa, B-koedimieHTH sSKUX 3HaUyIIe

BIJIPI3HSUTUCS BiJl HYJIbOBOI rimoresu (tadu. 6.11).

Tabnuys 6.11
KoedinienTn perpeciiiHOro piBHsIHHA Ta iX 3HAYYIIICTH JJIS PO3PAXYHKY

HMOBIPHOCTI PO3BUTKY Aia0eTHYHOI MAKPOAHTIONATiA HUKHIX KIHIIBOK

3MiHHI perpecii B+SE Wald p
NOS3 0,139+0,026 28,342 <0,001
TNFa 0,199+0,028 48,477 <0,001
BiipHMM TOKa3HUK -36,212+3,596 101,392 <0,001

AHani3 HaBeleHUX JaHUX MIATBEPAUB CTATUCTUYHY 3HAUYYIIICTh BilIOpaHUX
MPEAUKTOPIB Y 3B'A3KY 3 PE3YJbTYIOUUM IMOKA3HUKOM PErpeciiiHOTO PIBHSIHHS —
HMOBIPHICTIO PO3BUTKY J1a0CTUYHOI MakpoaHTrionaTii HIKHIX KIHIIIBOK: «NOS3»
— p<0,001; «TNFa» — p<0,001. AbcomoTHi 3HaYCHHS [-KOCHIMIEHTIB IS ITUX
MOKa3HUKIB BKa3yBaju Ha Ouibiumii BaroBuil BHecok «TNF@» B po3paxyHOK

3anexxHoi 3MiHHINA y mopiBHAHHI 3 «NOS3»: [0,199>|0,139|. [Ipn ubomy obuasa
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IPEIIKTOPU Maji NPSMUH (MIO3UTUBHUMN) 3B'A30K 3 PE3yIbTYIOUOI0 3MIHHOIO.

MaKpOaHT10MNaTii HIKHIX KiHIIBOK (PMank)) IpeAcTaBICHO HIKYE!

Perpeciiine piBHSHHS ISl PO3paxyHKy HMOBIPHOCTI PO3BUTKY A1a0€TUYHOT

e

Poano=1/(1 +¢7(+36,212+0,139"NOS3+0,199*TNF )

(6.6),

NOS3 — inaukaTopHe 3Ha4eHHs reHoTuIy rs1799983,;

TNFa — ingukaTopHe 3HaueHHs reHotuiry rs1800629.

OmneparniitHi XapakTEPUCTUKH JIaHOI MOJEIl CBIIUWIM TMPO 3aJ0BUIBHI

obuncmoBanbHl  BiaactuBocTi  moxeni:  AUC=0,610+0,048  (p=0,047); -
2*log(Likelihood)=97,12 npu %?>=8,50 (p=0,014).
AHani3  3aJIeXKHOCTI  YYyTJIMBOCTI, CHEHU(IYHOCTI 1 MPaBUIIBHOCTI

po3po0IIeHOT perpeciiiHiii Mozeni JO03BOJMB BHU3HAYUTH ONTHUMAJIbHY TOUYKY
BiJIciKaHHS (cut-off), sika BcTaHOBIIOBaja IpaHUYHy HUMOBIPHICTh, TPU 30UTbIIECHH]
SKOI TMPOTHO3YBaJIM PO3BUTOK J1a0ETUYHOI MAaKpPOAHTIONaTlii HWXKHIX KIHIIBOK:
Pmank)=0,135. Knacudixkaris pe3ynpTaTiB MIpOrHO3yBaHHS PO3BUTKY apTepialbHOT
rinepTensii B 3ayekHOCTI Bia reHotumiB rs1799983 i1 rs1800629 mpencrarieHi B

Tabmn. 6.12.

Tabnuys 6.12

Kuaacudgikauis pe3yJbTaTiB NPOrHO3yBaHHS PO3BUTKY MAKPOaHTrionmarii

HUKHIX KIHIIBOK B 3aJ1esKHOCTI Bix renorumnis rs1799983 i rs1800629

I'enoTunu P [Tporunos (n=152) daktuyno (n=152) p
NOS3|[TNFa| ™™ Nn(® | Yn@® | Nn@® | Y,n(H | N Y
G/G | G/G | 0,112 |27 (0,178)| 0 (0,000) |20 (0,132)| 0 (0,000) | 0,341 | -
G/T | G/G | 0,126 |24 (0,158)| 7 (0,046) |25 (0,164)| 6 (0,039) | 1,000 | 1,000
G/G | G/A | 0,133 |10 (0,066)| 10 (0,066) |18 (0,118)| 2 (0,013) | 0,164 | 0,035
T/T | G/IG| 0,142 |7 (0,046) | 13 (0,086) |15 (0,099)| 5 (0,033) | 0,120 | 0,086
G/T | G/A | 0,150 | 8 (0,053) | 20 (0,132) |23 (0,151)| 5 (0,033) | 0,007 | 0,003
G/G | A/A | 0,158 | 1(0,007)| 3(0,020) |2 (0,013) |2 (0,013) | 1,000 | 1,000
T/T | G/IA| 0,168 | 1(0,007) | 10 (0,066) | 7 (0,046) | 4 (0,026) | 0,067 | 0,169
G/T | A/A | 0,177 | 1(0,007) | 8(0,053) |6 (0,039) |3 (0,020)|0,121|0,218
T/T | A/A | 0,198 | 0(0,000) | 2(0,013) |2 (0,013) 0 (0,000) | 0,498 | 0,498




149

[Ipu upomy 30ir po3paxyHKOBUX 1 (PAKTUYHHUX [AHUX JJIs MO3UTUBHUX
nporuo3iB  ckiaB 59,4 %; gns  HeratuBHUX — 64,2 %. IlpaBunbHICTH
NPOTHO3YBaHHS JUIsi MOJEN B IjioMy ckiaina 62,8 %. HeratuBauii mpoHO3
BU3HAYamM Taki komOiHamii reHotwmiB 1s1799983 1 rs1800629: G/G+G/G,
G/T+G/G, G/G+G/A; nosutusauii — T/T+G/G, G/T+G/A, G/IG+A/A, TIT+G/A,
G/T+A/A 1 T/T+A/A. KomGiHamii I'eHOTHIB ¢ MepeBakaad IPOTCKTUBHI Y
BimHomeHHl po3Butky /2T anem (G+G), mMamu WMOBIpHICTH TO3UTHBHOTO
NPOTHO3y MEHIIY 32 MEXKOBY, a y KOMOIHAI[iSIX 3 TMO3UTHBHUM IPOTHO30M —

nepeBaxkanu aneini pusuky (T+A).

6.2. IIporuo3yBaHHS THAKKOCTI epediry MyKpoBoOro aiadery 2-ro THILY

Ak Oyno BiJ3HAYEHO, B SKOCTI 3aJIEKHOI 3MIHHOI IS PO3POOKHU
MaTeMaTHIHOI MOJIeJll MNPOTHO3YBaHHSA  Tshkkocti mepebiry IJI2T  Oys
BuKkopuctanuid ITX, BenrurHa SIKOrO MPEICTaBIEHA BIIHOWIEHHSM CYMH CTYTICHIB
TSOKKOCTI J11Ia0€TUYHUX YCKIJIQJHEHb 1 BIKY Talli€HTa Ta BUPA)KEHA B YMOBHHX
onuMHULSX (AuB. popmyiy 2.1).

Ha xopucTh 1HTErpaTUBHOTO XapakTepy 3alpOlOHOBAHOTO 1HJIEKCY
CBITYIJIA pPE3yJbTaTH cepii 0OJAHODAKTOPHUX PETpEeCciiHUX aHai31B, MPOBEICHUX
qast omiHku  3B'i3ky  ITX ¢ iHIMMH  KIIHIYHUMUA ~— [IOKa3HUKaMH, SIKi
XapakTepu3yBaiu Imepedir 3axBoptoBaHHs. Cepen BCIX KIIHIKO-1a00paTOpHUX
JOCHTIKeHb, 10 OyJI0 MpOaHalli30BaHO Y JIaHOMY JOCHIJKEHI TpU MallH

3HAYYIIICTh s Bu3HaueHHs [TX (tab:. 6.13).

Tabnuys 6.13

KoediuienTun perpeciiiHnx piBHsIHb Ta IX 3HaAYYyHIicTh s po3paxyHky [TX

[Toka3HKUK B+SE Wald p
Tpusanicte XBOpoOU 0,028+0,005 29,416 5,84E-08
CryneHsp TSKKOCTI J11abeTy 0,504+0,082 37,827 7,73E-10
Crynenp komrieHcanii 3a HbAlc 0,274+0,073 14,276 1,6E-04
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HaBeneni mani miaATBEpAMIM CTaTHUCTUYHY 3HAUYyIIiCTh 3B'sI3Ky ITX 3
TPUBAIICTIO XBopoOu (p=5,84¢-08), ctyneneM TsxkocTi Aiadery (p=7,73e-10) ta
CTYIIEHEM KOMIIeHcallli ByriaeBogHoro ooMiny 3a HbAlc (p=1,6e-04). Omxe ITX
OyB 3B'I3aHUNA 3 TMPOTrPECYBaHHSM 3aXBOPIOBAHHS 1 IIOBHOK MIPOIO MIT
XapakTepuzyBaTu TsDKKICTh Tepebiry L/JI2T. Kpim Toro, sik mokaszanau romnepesHi
JTocipkeHHs, y xBopux 3-1 rpynu ITX OyB cyTTeBO BUIUM 3a XBopux 1-i Ta 2-i
rpyn (auB. Tadma. 3.1) — 8,96 ym.ox. npotu 5,13 ym.ox. ta 5,55 ym.o., BIJATIOBIIHO
(p<0,001). ITpu upomy ITX OyB BHUIIUM 3a HASBHOCTI PHU3UKOBHX aliesieit
BUBYEHUX MOJIIMOP(DI3MIB, Hampukian, s noidiMopdizmy rs1799983 rena
NOS3 Bemmunua ITX ckmama 6,54 ym.om. 3a HasSBHICTIO PU3WKOBOTO ayens 7'
npotu 5,77 ym.on. 3a HasBHocTi amens G (p=0,018). Anenr pwusuky A
nomiMmopdizmy rs6842241 rena EDNRA ciipusiB 1ocTeMEHHO OUTBITAM BETMYWHAM
ITX (ma 35,2 %; p<0,001) y nopiBHsHHI 3 ipeakoBuM ajieneM C (auB. Tadi. 5.14).

OcCKUTbKM ~ pe3yibTaTd  MOMEPENHIX  JOCHIIKEHb  BUSBUJIM  BIUIMB
nomimoppuux renotuniB TeHiB (NOS3, TNFa, EDNRA, EDNRB) i unnHHKIB
eaporemianpHoi mucdynkmii (ET1, NOX, eNOS, TNFo, JK) Ha HasBHICTH
N1a0ETUYHUX YCKJIAJIHEHb HpPH PO3pOOIl MAaTeMaTH4HOI MOJENl JJIsi MPOTHO3Y
TsokkocTi  miepediry I[JI2T Oynu  BukopucTtaHi OOMABI TPynmu TOKA3HHKIB.
Bukopucranuii miaxia 103BOJUB 00'€THATU B OJIHIM MOJIEJNl CTPYKTYPHY CTAIICTh
noiMOp(GHUX TEHOTHUMIB 3  (PYHKI[IOHAIBHOIO  BaplaOelbHICTIO  KacKaaiB
MaToJOTIYHUX peakiii, 1o jaexkama B ocHoBl EJI® npm IJI2T 1 #oro
YCKIaTHCHHSX.

Po3pobky mojeni mpoBenr 3 BUKOPUCTaHHSM OaratodakTopHOI JIIHINHOI
perpecii 3 BUKOpUCTaHHS oOuuciatoBaibHOTO cepenoBuia GRM. Bigbip
CTATUCTUYHO 3HAYYIIUX HE3AJICKHUX 3MIHHUX PETPECiiHUX PIBHSHD 3/1HCHIOBAIH
B PEXXHUMI TOKPOKOBOT'O BHKJTIOUCHHSI.

BianoBigHICTh NPEAUKTOPIB 1 3aJ€KHUX 3MIHHUX KaTeropialbHUM 1
IHIUKATOPDHUM  3HAYCHHSIM, 10 OyJli0  BUKOPHCTAaHO TIPU  PO3POOII
O0araroakTOpHUX PIBHSIHB JIOTICTUYHOI 1 JIIHIMHOI perpecii, OyJ0 HaBEeIEHO Yy

Taby. 2.4. B anaini3 OyJiu BKJIIOUEHI BC1 XBOP1 AaHOTO AociiikeHHs (152 ocobn).
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Pesynbratu BimbOpy NpeauKTOpiB Ha MIACTaBl 1X CTATUCTUYHOI 3HAYYIIOCTI

HaBezleH1 Ha puc. 6.1.

ET1 - 9,220
TNFa 5.683
NO3 3,732
156842241 3,457
153351 3,188
151799983 2,763

eNOS _| 1.767

151800629 0,747 |

JK 10,313

p=0.05

Puc. 6.1. [liarpama Pareto as He3aneKHUX 3MIHHUX PErPECiitHOTO PiBHSAHHS
nporuo3yBanHs TsoKKocTi LIJ12T 3a penmuunnoo [TX:
3a TOPU3OHTAJILHOKO BiCCIO — 3HaueHHs t-koedirienTa (CThio/IeHTa);

YEpBOHOIO JIIHIEI0 300paxeHa Mexka 3HauymocTi: p=0,05.

VY 3B's13ky 3 THM, mo Tpu npeaukTopu: eNOS, JIK 1 rs1800629 3nauyme He
BIJIPI3HSUIUCS. BIJ HYJIbOBOi TINMOTE3W, BOHU OyJIM BUKIIOYEHI 3 MOJANIBIIOL
po3poOku. 3 Ti€i ) NpUYMHU OYyB BIAXWIEHUN BUIBHMI moka3HUK (PBotSE: -
25,690+42,827; t=0,360; p=0,548). Ilokazuuku, [-KOoeIiLUIEHTH  SKUX
3aJI0BOJIBHSUTM KPHUTEPISAM BiAOOPY Ta iX XapakTEpPUCTHKHU, HaBeAeH! B Ta0n. 6.14.
Pe3ynpTaTh MIATBEpAWIM  CTATUCTUYHY 3HAYYLIICTh 3B'S3KY  BIIIOpaHHMX
HE3AJIKHUX 3MIHHUX 3 pO3paxyHKoBUM mokazHukoMm — ITX (p<0,05 ans Bcix
MPEIUKTOPIB).

AOCONIIOTHI BEIMYMHU KOE(DIIIEHTIB perpecii AO03BOJMIM PO3TallyBaTH
OPEIUKTOPU B PsII MO CHAJaro4iid iX BIAHOCHOTO BKJIAAy B IMPOTHO3YBaHHS

M1JICYMKOBOT 3MIHHOI PErpeciiHOrO PiBHAHHS:



ET1 > NOx > EDRNB > EDNRA > NOS3 > TNF«.
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[Tpu ubomy ET1, TNFa, NOS3, EDNRA nemonctpyBanu npsamuii, a NOX 1

EDRNB — 3BopoTHuii 3B's130k 3 I'TX.

Tabnuys 6.14

KoediuienTu perpeciiinux piBHSIHb Ta IX 3HAYYLIICTh

aas pospaxynky I'TX
[Toka3HuK B+SE Wald p
ET1 3,989+0,402 98,567 0,0E-01
NOx -2,007+0,281 50,888 9,8E-13
TNFa 0,032+0,004 69,318 1,1E-16
NOS3 0,494+0,199 6,156 0,013
EDNRA 0,799+0,206 15,106 1,0E-04
EDNRB -1,235+0,228 29,255 6,3E-08

Takum ynHOM, popMyia 1 po3paxyHky [TX Mana HACTYNHUIA BUTIISA:

ITX=3,989*ET1-2,007* NOx+0,032*TNFa+0,494*NOS3+

0,799*EDNRA-1,235*EDNRB

ne  ET1 - Bwmict B kpoBi ET1 B ¢pmosib/mu;

(6.7),

NOx — BMicT B kpoBi cTabimpHUX MeTaboiTiB NO B MKMOJIB/JT;

TNFa — BmicT B kpoBl TNFa B rir/mi;

NOS3 — inauKaTopHe 3Ha4YeHHS 111 reHoTrIry rs1799983;

EDNRA — ingukatopHe 3Ha4eHHs 715l TeHOTHITy 1S6842241;

EDNRB — ingukatopHe 3Ha4eHHS 111 TeHOTHIy FS5351.

JlocmikeHHsT OCHOBHMX OOYHMCITIOBAJIbHUX XapaKTEPUCTUK PErpeciiiHoro

pPIBHSHHS B LUIOMY IIOKa3ajJO0 BHCOKMH CTYMiHb BIUIMBY MpPEAUKTOPIB Ha

pO3paxyHKOBUM

IIOKa3HHUK:

Koe(DilieHT

MHOXHUHHO1

kopemsiii  R=0,917;

Koe(DIimieHT aeTepMiHalii, Mo XapaKTepu3yBaB BIAMOBIIHICT, MOAETI (PaKTUIHUM

naaum R?=0,841.

AHani3 pi3HUIP MK (AKTHUHUMH 1 PO3paxyHKOBUMH 3HaudeHHsMU [TX
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(Tabm. 6.15) mokasaB BICYTHICTh CYTTEBUX BimMiHHOCTEH (p=0,655).

3 metoro BusHaueHHs iHTepBaniB ITX, ski mornm Ou XapakTepus3yBaTu
MeHI abo Outbin Bakkui mepelir LIJI2T B 3anexHOCTI BiJl MOE€IHAHHS TE€HOTHUITIB
rs1799983, rs6842241 i1 rs5351 Oynu mpoBeaeHi pospaxyHku [TX, pesynpraTu
SAKUX TIpejacTaBiieHi B Tabmumi 6.16. Po3paxyHok 3aiicHioBay 3a ¢opmysioro 6.7.
Sk 3nauenHs ynHHUKIB EJI® nnsa pospaxynky [TX Oynu BUKOpHCTaHI BEIMYUHH
MeiaH BaplaliiHuX PsAiB BIAMOBITHUX YNHHUKIB.

Tabnuys 6.15

PizHuui mixk pakTH4HUMHU 1 po3paxyHKOBUMM 3HaYeHHaAMH ITX

CraTtucTUyH1 TOKa3HUKU Po3paxyHkoBi dakTuyH1
Me 6,171 6,170
Q1; Q3 4,095; 8,103 3,636, 8,333
Min; Max 0,312; 13,806 0,000; 16,279
p (W) 0,655

VY 3B'SI3Ky 3 BIJICYTHICTIO CTaTUCTUYHUX BigmiHHOcTer ITX y marientiB 1-1 1
2-1 rpyn (muB. puc. 3.4; p=0,348) mia momanmbIIOr0 aHai3y M Tpymu Oynu
o0'eqHani B onHy (rpyna 1+2). BenuuuHu 4yMHHUKIB, K1 Oy BUKOPUCTAH1 JJIs
pO3paxyHKiB, BIIMOBIIajK 3HAYCHHSAM Me BapialiifHUX psJiiB 1 OyJIu TaKUMU: JJIs
o0’eqnanoi rpynu 1+2: ET1=2,22 dmons/mi, NO=6,31 mxmons/in, TNFa=97,72
nr/m;, g 3 -1 rpynu: ET1=2,61 dmons/mn, NO=6,06 mxmons/n, TNFa=145,35
T/ MJ1.

IIpu anami3l po3paxyHKiB OyJ0 BCTAHOBJIEHO, IO AJIA XBOpHUX Tpynu 1+2
nepedir 3aXBOPIOBAHHS XapaKTEpU3yBaBCS MEHIN IIBHJIKUM IPOTPECYBAHHIM
3HaueHHa ITX — Me=5,234 ym.on. (4,304; 6,164), npu 1mpomy 95% 3HayeHb
nepedyBanu B inTepBaii £1,96c, mo Bianosigano 3naueHusM [TX Bix 2,704 ym.o.
1o 7,764 ym.on.

Jist xBopux 3-i rpynu mepeOir 3aXxBOPIOBAHHSA XapaKTEpHU3yBaBCsS OUIbII
IIBUJIKUM TporpecyBaHHaM, 3HaueHHs1 [TX ckimanmu — Me=8,816 ym.on. (7,886;
9,746). IntepBan ITX mns 95% 3Hauenp (+1,960) cknaB Big 6,286 ym.od. 1o
11,346 ym.on.
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IaTepBan 3nauens [TX Big 6,286 ym.ox. 1o 7,764 ym.od. BKIIIO4aB B cebe

3HAYCHHsS TOKa3HUKa 3 000x Tpyn. bepyum 10 yBarum HasBHICTH JTOCTEMEHHOI

PI3HUIII MK aHaTI30BaHUMU rpyrnamu (p=5,6e-06) MeKOBUM 3HAYCHHSM B O

rpyn OyB oOpaHuii cepeauHHuN Mk HUMU Tioka3zHuk [TX=7,025 ym.ox.

Tabnuys 6.16
3agexuicts ITX Bix komoOinauii renorunis rs1799983, rs6842241 i rs5351
NOS3 EDNRA EDNRB ITX, rpynul+2 | ITX, rpyma 3
GIG C/C T/T 2,706 6,288
GIT C/C T/T 3,200 6,782
GIG C/A T/T 3,505 7,087
T/T C/C T/T 3,694 7,276
GIG C/C CIT 3,941 7,523
GIT C/A T/T 3,999 7,581
GIG A/A T/T 4,304 7,886
GIT C/C CIT 4,435 8,017
T/T C/A T/T 4,493 8,075
GIG C/A CIT 4,740 8,322
GIT A/A T/T 4,798 8,380
T/T C/C CIT 4,929 8,511
GIG C/C C/C 5,176 8,758
GIT C/A CIT 5,234 8,816
T/T A/A T/T 5,292 8,874
GIG A/A CIT 5,539 9,121
GIT C/C C/C 5,670 9,252
T/T C/A CIT 5,728 9,310
GIG C/A C/C 5,975 9,557
GIT A/A CIT 6,033 9,615
T/T C/C C/C 6,164 9,746
GIT C/IA C/C 6,469 10,051
T/T AJA CIT 6,527 10,109
G/IG AJA C/C 6,774 10,356
T/T C/IA C/C 6,963 10,545
GIT AJA C/C 7,268 10,850
T/T AJA C/C 7,762 11,344

Me 5,234 8,816
Q1; Q3 4,304; 6,164 7,886; 9,746
p 5,6e-06
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TakuM 4YWHOM JUII MEHII IIBUAKOTO (IMIOMIPHOTO) MPOrpecyBaHHS
3axBoptoBaHHs 3HaueHHs [TX 3naxomumucs B iHTepBam 2,704-7,025 ym.ox., mis
OiMBIN IIBUJIKOTO TMporpecyBaHHs 3axBoproBaHHs — 7,026-11,346 ywm.opm.
OdeBugHUM CTi BBaxaTH, 1o 3HadeHHa [TX menm 2,704 ym.ox. BiamoBimaiu
noBUIbHOMY TiporpecyBanHio [IJI2T.

Posnonin po3paxoBanux 3HaueHb ITX 3a 3a3HaueHWMMHU IHTEpBaJIaMU

BiI0OpakeHo Ha puc. 6.2.

12
y 11,346
10

9 3

8

7 1 T 7,025

6 o Mean

3 2 | [J Mean+SD
4 ] Mean=+1,96*SD
3

2,704

2 ]

1t -

0 — 0,000

l-at2-a  3-1

Puc. 6.2. Posmoxmin iHTepBanmiB 3HadeHb [TX, 110 BigmoBimamu
nporpecyBanHto LIJ2T:

1, 2 1 3 — iHTepBaNM 3HAYEHb IOBUILHOTO, MOMIPHOTO 1 IIBUAKOTO
MIPOTPECYBAHHIO 3aXBOPIOBAHHSI,;

3a BepTUKaabHOIO Biccio — ITX (yM.07.), 38 TOPH30HTAIBHOIO — IPYITH

B tabnuui 6.17 HaBeneHi pe3yiabTaTH aHaji3y PO3MOJAUTY YAaCTOT MOEIHAHD
reHotumiB rs1799983, rs6842241 i1 rs5351 B rpymax mali€HTIB B 3aJIEKHOCTI BiJl
TsokkocTi [IJI2T. 1-a 1 2-a rpynu, sk 1 B Tabnuil 6.16, 06'enHani B 0/1HY.

[Moennanus renotunmiB G/G+A/A+TIT; GIT+A/A+TIT; TIT+A/A+T/T;

T/T+A/A+C/T He 3ycTpivamucs B »x0jHIN 3 Tpym (B Tabm. 6.17 ve HaBeneni). ITo
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IHITUM KOMOIHAIISIM TEHOTHUITIB CTATHUCTUYHO 3HAYYIIUX BIAMIHHOCTEH MIXK
rpynamu He BusBieHO. OTke, KOMOIHAIll TC€HOTHUIIB HE BHU3HAYAIU TSKKICTD
LJI2T. IHmmmu cioBaMH, TSKKICTh 3aXBOPIOBAHHS HE BIUIMBAJIa HA PO3MOJILI
4aCTOT KOMOIHAIK TOCITIPKEHUX TeHOTHIIIB.

Tabnuys 6.17

Po3noaii yacror reHorumniB rs1799983, rs6842241 i rs5351 B 3aj1€3KHOCTI Bij

TKKOCTI mepediry LIJI2T
['enoTHIIN ['pyna 1+2 3-4 rpyna p BIII 95% BI
(n=120) (n=32)

G/G+C/C+T/T 3 (0,025) 0 (0,000) 1,000 | 0,00 0,00-N/A
G/T+C/C+T/T 3 (0,025) 0 (0,000) 1,000 | 0,00 0,00-N/A
G/G+C/A+T/T 1 (0,008) 0 (0,000) 1,000 | 0,00 0,00-N/A
T/T+C/IC+TIT 1 (0,008) 0 (0,000) 1,000 | 0,00 0,00-N/A
G/G+C/C+C/T 6 (0,050) 3 (0,094) 0,398 | 1,97 0,46-8,33
G/T+C/A+TIT 3 (0,025) 0 (0,000) 1,000 | 0,00 0,00-N/A
G/T+C/C+C/T 14 (0,117) 4 (0,125) 1,000 | 1,08 0,33-3,54
T/T+C/A+T/T 0 (0,000) 1 (0,031) 1,000 | max. | N/A-max.
G/G+C/A+CIT 5 (0,042) 1 (0,031) 1,000 | 0,74 0,08-6,59
T/T+C/C+CIT 9 (0,075) 1 (0,031) 0,689 | 0,40 0,05-3,26
G/G+C/C+C/C | 13(0,108) 3 (0,094) 1,000 | 0,85 0,23-3,19
G/T+C/A+CIT 7 (0,058) 2 (0,062) 1,000 | 1,08 0,21-5,45
G/G+A/A+C/T 3 (0,025) 1 (0,031) 1,000 | 1,26 | 0,13-12,52
G/T+C/C+C/C 14 (0,117) 4 (0,125) 1,000 | 1,08 0,33-3,54
T/IT+C/A+C/T 4 (0,033) 2 (0,062) 0,607 | 1,93 | 0,34-11,06
G/G+C/A+C/C 8 (0,067) 1 (0,031) 0,685 | 0,45 0,05-3,75
G/T+A/A+CIT 5 (0,042) 1 (0,031) 1,000 | 0,74 0,08-6,59
T/T+C/C+C/C 4 (0,033) 2 (0,062) 0,607 | 1,93 | 0,34-11,06
G/T+C/A+C/C 5 (0,042) 3 (0,094) 0,366 | 2,38 | 0,54-10,54
G/G+A/A+C/C 1 (0,008) 2 (0,062) 0,112 | 7,93 0,7-90,44
T/T+C/A+C/C 4 (0,033) 1 (0,031) 1,000 | 0,94 0,1-8,67

G/T+A/A+C/C 3 (0,025) 0 (0,000) 1,000 | 0,00 0,00-N/A
T/IT+A/A+C/C 4 (0,033) 0 (0,000) 0,579 | 0,00 0,00-N/A

Y TOH ke dYac, pe3yibTaTd, IO HaBeaeHI Buie (auB. Tabda. 6.17),
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OIATBEpIWIA  poOOUYy TIMOTe3y IMpo BIUIUB TE€HOTHUMIB Ha  IMIBUIKICTD
IpOTrpecyBaHHs YCKJIaJHEHb 1a0eTy, IHTerpajbHUM BiJOOpaKeHHSAM SKOi OyB

ITX.

Pe3iome. PospaxoBaHi HMOBIPHOCTI PO3BUTKY Ta MEXOBI 3HAUYCHHS
MO3UTUBHOIO TIPOTHO3Y JJIA BCIX [11a0€TUYHUX YCKJIQJHEHb: PETUHOMATISA
BU3Hauanaca remorunom rs1800629 i rs5351 (y?=13,50; p=0,001), nomineiiponaris
— reHoTunoM rs1799983 i rs5351 (¥>=20,19; p=4,14e-05), niabeTnuna Heponaris
3a MIBHUAKICTIO KiyOoukoBoi GimpTpamii — rs1799983, rs1800629 1 rs5351
(¥?=53,55; p=0,0e-01), niaGermuna Hedpomaris 3a piBHEM albOyMiHypii i
aprepianbHa rineprensis — rs1799983, rs6842241 i rs5351 (x*=47,34; p=0,0e-01
Ta %>=36,30; p=1,0e-07, BiANOBiZHO), MAKpOAHTiONATil HWKHIX KIiHI[IBOK —
rs1799983 i rs1800629 (x*=8,50; p=0,014). IlpaBuibHiCTH IPOTHO3iB Oyia Ha
piBHi1 62,8 % - 79,6 %. B mizomy, komOiHaIlli T€HOTHUIIIB, SKI MICTHJIM PHU3UKOBI
ajieJll MaJldi BUCOKY MMOBIPHICTh PO3BUTKY YCKJIAJHEHHS, TOAl K KOMOIHAIi 3
NepeBaro MPOTEKTUBHUX ayelieil — MMOBIPHICTh HUXKYY 32 MEXOBE 3HAUYCHHL.
Po3pobnena maremaTuyHa MOJEIb MNPOrHO3Yy TsKKOCTI mepediry IIJI2T 3a
IHTETPAaTUBHUM TIOKa3HUKOM 1HAEKCY TsDKKOCTI XxBopobOu (ITX), sika Brirowana
3HAYYIIl MOKA3HUKU KOMOIHAMii reHoTuniB Ta YuHHUKIB EJ[®, skxi 3a muToMuM
BHeCKOM posnonimucs TakuM umHOM: ET1 > NOX > rsb351 > rs6842241 >
rs1799983 > TNFa. Ilpu wmpeomy ETI1, TNFa, rs1799983, rs6842241
nemonctpyBanu npsmuii, a NOX 1 rs5351 — 3BopotHuii 3B's130k 3 [TX. Mozens
Maja KoeimieHT MHOXUHHOI Kopensauii R=0,917, koedimienT nerepmiHamii
R2=0,841. 3nauenns ITX menm 2,704 yMm.0x. Biamosigamy nosinsHOMY, Bix 2,704
ym.oa. a0 7,025 ym.on. — nmoMipHoMy Ta Ouibmn 3a /7,025 yMm.0l. — HIBHAKOMY

IIPOTPECYBAHHIO 3aXBOPIOBAHHS.

Jlanuii po3aiJ1 BUCBIT/IEHO B MaTepiajax HacTymHuX nyoaikaniii [9, 13,

15, 18, 21, 23].
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PO3JILII 7
AHAJI3 I Y3ATAJIBHEHHS PE3YJIBTATIB JOCAIKEHHS

L1/ — 3axBOprOBaHHS, SIKE MPOSBIISAETHCS B MEPIILY YEPry 3a paxXyHOK CBOIX
ycknanHens [41,152]. Amnamiz po3nojily Tali€eHTiB MO rpynax, 1o Oyio
3MIMCHEHO 3a iX HAsSBHICTIO Ta BHUPAXEHICTIO, MOKa3aB, IO 3a BIKOM 1 CTaTTIO
TPYyIH CYTTEBO HE BiAPi3HsUTHCSA (32 BUKITFOUEHHSIM 3-1 TpyIH — JIe Bik OyB BUIINM).
BianoBigHo, ¥ TpuBaiCTh 3axXBOPIOBAaHHSA JO TOTO Yacy, KOJM 31HCHIOBAIIU
3a]ly4€HHsI TAIlEHTIB OO0 MNpPOrpaMH JOCHIIKEHHS Yy XBOpUX 3-i rpynu Oyna
oinbmoro. Lleit dakrt, Ha Hall MO, CBIAYMB MPO 3aJEKHICTh MPOSBIB J1a0€Ty
BiJl HOTO TPUBAJIOCTI — XBOP1 3-1 rpynu Manu OUTBIIUN «CTaX» 3aXBOPIOBAHHS.

JUist 00’€eKTHUBI3AIlll OLIHKK TSDKKOCTI MEpediry 3aXBOPIOBAHHS HaMH OYB
3alpPONOHOBAHUM OPUTIHAIBHUN 1HJAEKC TsKKOCTI XxBopoou — ITX. Bennuuna
OTO 1HJIEKCY € BIJHOIICHHSIM CYMH CTYIEHIB TSKKOCTI J1a0CTHYHHMX
YCKJIaJIHEHb, HAsSIBHUX Y MaIli€HTa, A0 ioro Biky. Otxke, ITX 3BOpOTHO 3a1ekaB Bij
BIKY ¥ MpsSIMO — B1J] HASIBHOCTI Ta CTYIEHIB yCKIaAHEHb. Y XxBopux 1-i Ta 2-1 rpyn
ITX cyrTeBO HE BIAPI3HABCS, TOAL SIK y XBOpUX 3-1 rpynu OyB CYTTE€BO BUIIUM
(O, HIXK y Tpu pasu; p<0,001).

3aranom, po3mOJia XBOPHUX IO TPYIax BIAMOBIAAB CTYNEHIO KOMIIEHCAIi
niabety 3a piBHeM TiikeMii Ta HbAlc 3a knacudikarniero [37]. KirouoBa pizHuIs
JUTSL TIOJIAJIBINOI OIHKM 1-i 1 2-1 rpyn mossirajna y KOMIeHcalli rinepriikemii y
XBOpHX 3 cepeaHiM cTyneHeM Tsbkkocti LIJI2T: y 1-ii rpym xBopi Oynu
KOMITEHCOBAHI, TO1 SIK y 2-#1 1 3-i rpynax — HEKOMITEHCOBAHI.

VY BCiX XBOpHUX Maja MICIE TiepiHCYIIHEeMIs Ta 1HCYJIIHOPE3UCTEHTHICTb, a
y XBopux 3-i rpynu ¢popmyBanacs adCoJIIOTHA 1HCYJIIHOBA HEJJOCTATHICTb, 1110 OYJI0
niATBepLKeHO pe3ynbraTamu BusHaueHH: HOMA-IP. [HcynsipHy HEAOCTaTHICTD Y
xBopux 3-1 rpynu niarseppkyBaB 1 HOMA-®BK, sikuii 0yB CyTTEBO 3HUKEHHUM.

PiBHI ceuoBMHU 1 KpeaTUHIHY y KpPOBI MO rpynax 30uibiryBanucs (p<0,001),
o Bif0Opakaao MmporpecyBaHHs XpoHiuHOi xBopoou Hupokx [139]. Ii possuTok

TaKOX MIATBEPAKYBaJIO 301JIbILIEHHS PIBHIB ITIOKO3M 1 albOYMIHYPIi.
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IMT y xBOpUX MOCTYHNOBO 3pOCTaB 1 MAaKCUMAaJIbHOTO 301IbIIEHHS CATaB Y
xBopux 3-1 rpynu. 3aranbHOBiToMuid 3B’si30k oxupinHs 3 LIJI2T [40], ua
3aKOHOMIPHICTh TTOKa3aHa 1 y HAIIOMY JOCTIKEHH], TPUYOMY — caMe ISl XBOPHUX
3-i rpymu, ToOTO — 3a HAsIBHOCTI JEKOMIIEHCAIlll Ta 0ararbox yckiagHeHb. Kpim
TOTO, 32 HAIllIUMH pe3yibTaTaMu OXKUPiHHA y xBopux Ha [[J[2T moxHa 3B’s13aTu 3
BUCOKHM PIBHEM y KpOBI TpUIIIIEpuAiB. Takok Hamu OyJjia MOKa3aHa Ba)JIMBa
pOJb  PO3BUTKY  JICITHUHOPE3UCTEHTHOCTI:  PIBEHb  JIENTHHY  IOCTYIIOBO
30UTBIITYBABCS IO TPYIax, CATal0YdM MakCUMyMy y 3-i rpymi. OTxe BCTaHOBJIEHO,
mo npu IJI2T po3BuBaeTbcsi (HEHOMEH JIENTUHOPE3UCTEHTHOCTI, MPH SKOMY
TINEpJIeNTUHEMIS, W0 MNPAMO 3aJECKUTh Bl 00’€My JKUPOBOI TKaHUHU,
CYIIPOBOKYETBCSI BTPATOIO (P1310JIOTIYHUX BJIACTUBOCTEM TOPMOHY Ta BHOCHUTH
ICTOTHHI BHECOK y (OpPMYBAaHHS 1 NPOrPECYBAHHS OXKUPIHHA, AHTIONATIA Ta
1HCYJIIHOPE3UCTEHTHOCTI.

Cepen yckiiagHeHb HaiuacTimor Oyna ceHcopHa mosinerponatis (88,1 %
xBopux). Takoxk BHCOKOIO Oyna po3MOBCIOKEHICTh Hedponatii (84,2 %) Ta
perunomnarii (78,3 %). AI' Oyna BusiBiieHa y 46,7 % XBOpHX, a MaKpOaHTiOmaTis
HIWKHIX KIHIIBOK — y 21,0 %. Ilo rpymax 3Hauymie BIAPI3HSJIUCS YacTOTH
po3nonauty peruHomnarii (p=5,8e-04), nHedpomnarii 3a anpOyminypieto (p=0,032),
Makpoanrionarii HDKHMX KiHIiBoK (p<0,001) Ta aprepianbHOi TinepTeH3Il
(p=0,004).

Pieenr ET1 y rpymax XBOpUX CTaTHCTHYHO 3HAUYIIE TIEPEBUIIYBaB
koHtponb (y 3,7-4,7 pazu; p<0,001). 3 pO3BUTKOM 3aXBOPIOBaHHS, B IIJIOMY,
BiaMmiueHa TeHaeHIs o Oinbm Bucokux 3HadeHb ET1. PiBenr NOX Ttakox
30UTBIITYBABCS, ajie 1€ HE 3aJIeKalo B TSKKOCTI 3axXBOprOBaHHs. HasBHICTH
CTATUCTUYHO 3HAYYIIOI PI3HUII MK BCIMAa IpylnaMu MiATBEPIUIIO 3B’SI30K MK
po3BuTkoM LIJI2T 1 3HmkeHHsAM BMicTy y KpoBl eNOS, 1110 MOXKHa pO3IJIsiaaTH SK
Oiomapkep okucHoro ctpecy [54]. Bmict y kpoBi TNFa 6araropa3oBo nepeBuiian
KOHTPOJIb, OCOONMMBO Yy 3-ii Tpymi, IO JEMOHCTPYBAJO 3aJIeKHICTh aKTHUBAI
UTOKIHOBOTO Kackany Bia Tsokkocti LIJI2T, ta y3romxkyBanocs 3 JiTepaTypHUMHU

nanumu [59,148,217]. IK Hakonu4yBaJICS Y KPOBI, 1110 BKa3yBaJI0 Ha aKTUBAIIIIO
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oKucIeHHs (ocdonimiib.

Takum umHOM, OynM BCTAHOBJIEHI MEBHI 3aKOHOMIPHOCTI po3BUTKY EJID
npu 30utbiieHHl TspkkocTi LIJI2T. PiBri y kpoBi ETI, TNFa, NOx Tta JIK
OaraTopa3zoBO IOCTEMEHHO 30UIbIIYBAJINCS, 110, B LIJIOMY, BIANOBIIaJI0 CTYMEHIO
TSPKKOCTI MaToJoriyHOro mpotuecy, ocoonuBo aiis TNFa. Bmict y kpoBi eNOS —
3HI)KYBAJIMCA 3T1JIHO 10 TSKKOCTI ATOJIOTTYHOTO MIPOLIECY.

[ToOymoBa JOTICTUYHUX PErPEeCIMHUX MOJIENE MPOTHO3YBAHHS PO3BUTKY
YCKJIQJIHEHb TI0Ka3ajga, 3 OJHOro OOKy, HalOiIbIl BaroMi YWHHHKA IS
dbopMyBaHHS KOXHOTO 3 YCKJIaJHEHb, a 3 IHIIOrO, — Hajajga MOXJIMBICTH JJIst

MPAKTUYHOTO PO3PaxXyHKy WHMOBIPHOCTI PO3BUTKY yYCKJIaHEHb (puc. 7.1).

—(—5,B73 +2,711+ET 1 +D,012 +THFa
-4 P=1/(l+e”" _J} PeTHHONATIA
AUC=0,785; p=0,039; cut-off=0,730; TouHice=72,37%

P=1/(1+g (1629 +1861+ET1)y Noninedpa-
AUC=0,676; p=0,007; cut-off=0,876; TouHice=60,53% naTia

HedponaTia
[ LWk

HegponaTia
[MAy)

ApTepuansHa
rinepTedsia

B P=i -"{:H'E —(—29,731+7,352 «N0Ox— 0,140+TNFa J:} AHrionaTia
AUC=0,943; p«<0,001; cut-off=0,259; TouHicTb=88,B1% HfK

Puc. 7.1. Perpeciiini Moxeni MNporHo3y 1a0€TUYHUX YCKIJIAJHEHb 3a
ynHHUKamu EJ1O.

JIJisi HAO4YHOCTI TIpe3eHTallli MaJeHbKMMHU KOJaMU 3a3Ha4eHl YWHHHKH, IO
MarTh BIUIMB Ha PO3BUTOK M1a0CTHUYHHMX YCKJIaJHEHb, KOJIp SKHX BIJINMOBiAa€

konbopy unHHKKIB EJ[® y Benukux kosnax.

Perunonarisa 1 nedponatia 3a HIK® Busnavyamucs Bmictom y kpoBi ET1 i
TNFa; monineiponaris — Tinbku piBHem ET1; nedpomnaris 3a piBHeM anb0ymiHypii

— pieasimu ET1, eNOS 1 JIK; aprepianbha rineprensis — piBHsamu ET1, NOX i



161

TNFa; anrionatis HxHUX KIHIIBOK — piBHAMUA NOX 1 TNFa. Li ¢aktu BkazyBanu
Ha MOJJIMBICTh MPOTHO3YBAaHHS YCKJIAQTHEHb Yy KOKHOMY KOHKPETHOMY BHUIIAQIKY
BUXOJs1YM 3 piBHIB y KpoBl unHHMKIB EJI®. Ha wam morysia, Takui miaxia i €
HAHOUIBIIT ONTUMATIBFHUM 3 TTO3UIIIA KOHIICTIIIIT 1HAWBITyaTi30BaHOI METUIIAHH.

MeToauyHOI0O OCHOBOIO HJii IOTO MOXE OyTH perpeciiiHuil aHauis.
Perpeciiini piBHSHHS MPOTHO3YBAaHHS PO3BUTKY YCKJIAIHEHb Majd 3aJ0BLIbHI
XapaKTEPUCTUKN TPABUILHOCTI TPOTHO3Y, IO MIATBEPKYBAJIO IMATOTCHETHYHE
3HaueHHs1 YMHHUKIB EJI® 11 po3BUTKY BIAMOBAHUX yCKIaaHEeHb. Bci moaeni
MaJId BUCOKHH PiBEHb IPOTHOCTUYHOT TOUHOCTI (60,5% - 90,8%).

3 iHmoro OOKy, oAHO(AKTOPHUU perpeciiHuii aHami3 mokasas, mo ET1
OOyMOBIIIOBaB ~ BHCOKY TJIKEMIilO, albOyMiHYypilO, TIJBUIIYBAaB CTYIIiHb
nexommencanii /12T 1 crynine niabernynoi Hedponartii. HakonnueHHa y KpoBi
NOX BIIMBanO Ha 3HWKEHHS IIBUIKOCTI KIIyOO4YKOBOI (PUIbTpallii Ta MOTIPIICHHS
¢bynkuii Hupok. TNFa 1 JIK KOMIUIEKCHO BIUIMBAJIM Ha MaiKe BCl KJIFOYOBI
nokazHuku LIJI2T, uo mano cuHepriyny Aito 3 iHIMMHA YynHHUKamu EJ[OD.

ET1 mnpsmo BmnmuBaB Ha po3BUTOK Bcix yckimamHenb IJI2T (kpim
MakKpoaHrionarii HiKHUX KiHLIBOK); TNFo mMaB BMJIMB Ha PO3BUTOK pETHHOMATII,
HedponaTii 3a MIBUAKICTIO KIYOOUYKOBOI (PuUIbTpallii 1 apTepiaiibHOI TiMmepTeH3ii;
HaKoMU4YeHHsS Y KpoBi NOX CHPUSIO PO3BUTKY MaKpOAHTIOMATIT HUKHIX KIHITIBOK.
KinpkicHi kpuTepii y3aranbHeHi Ha puc. 7.2.

Bwmict ET1 Bummit 3a 1,990 gmonb/mMii  miATBEPAKYBaB  PO3BUTOK
Hedpomarii 3a piBHeM anbOymiHypii, a Bume 3a 2,309 pMons/Ma — iHIIUX
yckiaaaHeHb. 30utbmieHHss BMicTy y KpoBli TNFa Bume 3a 102,0 nr/mn 1
105,1 or/mn xapakTepu3yBajio PO3BUTOK peTHHOMATIi Ta HedpomaTii, BIAMOBITHO.
Po3BuTtok Hedpomartii 3a piBHEeM anpOymiHypii, kpiMm ET1, miarBepmxyBano
3MeHIIeHHsT BMIicTy y KpoBi eNOS wHmxkue 3a 2504 nr/mn ta JIK Hmkue 3a
5,368 On/mn. [Ins BCIX YMHHHMKIB BCTAHOBJIGHI KPUTHYHI PIBHI PO3BUTKY
MaKpOAHT10MAaTI1 HWXKHIX KIHIIBOK Ta Maixe /s Bcix (kpiM eNOS) — Ha po3BUTOK

apTeplajgbHOI TinmepTeH3ii.
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Puc. 7.2. Kputnuni 3naueHHs ynHHUKIB EJ[D, ski acomiiioBaHi 3 HasIBHICTIO
N1a0E€TUYHUX YCKIIQTHEHb.
Opununi BumiproBanus: ET1 — dmons/m; NOX — mxmonb/im; eNOS — nir/mit;

TNFo — nr/mi; y Beix Bunaakax nopiasab p<0,05

UYucnenni poOOTHM BKa3ylOTh Ha BaXJIMBY pOJb TEHHUX BapiaHTIB
nonimopdizmy rs1799983 rema NOS3 wa pos3Butok Ta mporpecyBanas /12T
[52,68,92,131,153,207,223]. Omxe mueii moaiMopdi3M Mae BITHOMICHHS [0
po3Butky yckiaanenb I[[JI2T. Ile mnpoaukTyBamo HEOOXITHICTH OKPEMOTO
JOCIIHKEHHS poti 1boro momiMopdizmy y dopmysanai EAD npu LJI2T. B mera-
anam3i Z. H. Liu (2013) y kutaiicbkoro HacejeHHsi momyJsimii XaH, 0 SIKOTO
yBiinuio 10 gocmimpkens (1425 xBopux Ha IIJI2T ta 1116 koHTpomiB), Oyno
BCTAHOBJICHO HasBHICTH 3B’s3Ky ajnens A momimopdizmy rs1800629 rena TNFa 3
pusukoM LIJI2T. EA® Ta cucrema ETI 1 iforo peuenTopiB mnpuiiMae akTHUBHY
y4acThb y PO3BUTKY [ia0€TUYHUX CYAMHHUX yckiaagHeHb [156]. Ilpm ILJI2T
nigsuieHa excrpeciss ET1 1 ETa, mo Biamoimano cryneHto Hedpomarii [160] 1
peTuHomnaTii [64].

SK BCTaHOBJIEHO Yy HANIOMY JOCHII)KEHHI y MAIl€HTIB, SKI HaJeXaTb 0
YKpaTHCHKIH MOMyJIAIii HassBHICTh B TeHOTHII MiHOpHOTO anens 1 rs1799983 rena
NOS3; minoproro anens A rs1800629 rena TNFa; minopHOTO anens A rs6842241

reHa EDNRA 1 npeakoBoro anens C rs5351 rena EDNRB aco1liiioBaHO 3 KJIIHIKO-
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7a00paTOPHUMH TIOKa3HMKaMU Ta PO3BUTKOM YCKIAJHEHb y XBopux Ha LIJI2T:

HaBEICHI ajel

PU3UKY TOTIPIIyBaIH

nporpecyBanHio E/1D.

TAXKKICTH

XBOpOOU

Ta

CIIPUSIIN

OTtpuMaHi pe3ynpTaTH BIUIMBY T€HOTHIIB 1 ajieneil y3araibHEHI HaMu y

tabmuugx 7.1 1 7.2. T'enotunu 1 anem nomimopdizmy rsl800629 rena TNFa 3a

pe3yibTaTaMu I[bOTO aHali3y 3B’S3Ky 3 KIIHIKO JabOpaTOpPHUMHU MOKa3HUKAMU

XBOpHUX HE Moka3aiu (y TaObJIUIAX HE HaBEJCH]).

Tabnuys 7.1

BruiuB reHoTHIIIB HA KIIHIKO-1200paTOPHI MOKA3HUKHU

[Tommopdizm 1
3HAYYIII

3naveHHs noka3zHukis, Me (Q1; Q3)

IIOKA3HUKHU H p
rs1799983: G/G (n=51) | GIT (n=68) | T/T (n=33)
ITX, 6,00 5,61 7.41
ywon| (3.03:7.69) | (3.60:7.94) | (5.45:1064) | &34 | 0015
IBuakicTh
KIIyOOUKOBO1 91,70 91,69 74,96 828 0.016
binprpanii, (77,99; 107,81)|(71,81; 105,08)| (58,87; 88,74) | !
MJI/MIH.
Ans0yMiHYpIS, 65,41 68,48 90,00 832 | 0016
Mr/Ha 100y| (40,72; 100,30)|(35,02; 101,35)|(76,17; 119,20)| !
rs6842241: CIC(n=84) | C/A(n=48) | A4/4(n=20) | H P
IMT, 28,41 30,94 34,36
ki | (24,57; 32,50) | (28,11; 35,03) | (29,74; 38,08) | 1768 | <0.001
ATc, 130,0 1425 160,0
wn prct. | (120,0: 140,0) | (140,0; 150,0) | (160,0; 175,0) | 8410 | <0.001
ATx, 80,00 90,00 95,00
wmprer, | (80,0:90,0) | (85.0;95.0) | (90,0; 100,0) | 839 | <0.001
ITX, 5,02 7.15 8,27
ywon | (3.23:7.41) | (418:916) | (5,83;10,03) | +729 | <0.001
JlinonpoTeinu
HHU3BKOIL 2,65 1,60 3,92
murocti, | (2,10 3.88) | (150 2,80) | (3.40;460) | &> | 0037
r/n
TlerTu, 34,21 44,66 48,31
arhun | (25,00; 47,94) | (29,35: 61,01) | (42,06: 57,33) | 1239 | 0.002
rs5351: C/C (n=72) C/T (n=68) /T (n=12) H p
TpuBanictb
8,00 6,00 1,00
3AXBOPIOBAHHA, | 5 1) 11 50) | (2,00; 11,50) | (1,00:6,00) | >0 | 0008

pOKH
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IIpooosowcenns madbauyi 7.1

[TonimMopdizm 1
3HAYYII 3HaueHHs noka3Hukis, Me (Q1; Q3) H p
TTOKa3HUKHU
ITX, 7,48 551 1,94
ymon | (517:10,08) | (3,:39:7.41) | (0.63;438) |2409| <0.001
Kpearunis, 88,00 81,50 80,00 201 | 0.030
MkmoJIw/J1 | (76,00; 114,8) | (72,00; 90,50) | (76,00; 88,00) | ’
IBuakicTs
KJIyOOUKOBO1 78,46 92,57 106,45
¢inerpanii, | (58,56; 96,53) | (78,15; 106,9) | (99,88; 117,6) 24,64 | <0,001
MJI/MiH.
Anb0OyMiHYDi, 80,03 74,15 20,06 1790 | 0001
mr/ua no0y | (57,94; 125,3) | (42,81; 98,92) | (11,88; 24,15) ’ ’

Jlns miHOpHOTO TeHoTHIy moniMopdizmy rs1799983 rena NOS3 (T/T) npu

MPOTPECyBaHHI 3aXBOPIOBaHHS OYB MOKa3aHUI TOCTEMEHHUHN BIUIMB Ha 3POCTaHHS

ITX 1 anbOyminypii Ta — 3HUKEHHS MIBUIKOCTI KITyOOUKOBOT (iIbTparlii.

rs6842241 rena EDNRA (A/A)

MiHOpHUM TEHOTUIl MOJIMOP(]iI3MY

oOymoBtoBaB Outell BenuunHu IMT, aprepianbHoro tucky, I'TX, minonporeiniB

HU3BKOI MUJIBHOCTI T JICTITUHY.

Tabauys 7.2
Bnuiue ajiesied Ha KJIiHIKO-/1a00paTOPHI NOKA3ZHUKH
HOHIMOP(I)BM ! 3HaveHHs nokaszHukis, Me (Q1; Q3)
3HAYYIIIl MOKA3HUKU U p
rs1799983: G (n=170) T (n=134)
ITX, 577 6,54
ywon | (3.39: 7,69) (3,77:9,09) | 2094 | 0018
Kpearunin, 82,00 86,75
Mimomb/n | (72,00:92,00) | (77,00; 100,00) | 240 | 0.015
[IIBuaKICTH
KJIyOOUKOBOT 91,70 80,16
¢inprpamii, | (75,90; 107,40) (68,47; 101,11) 9252 1 0,005
MJI/MiH.
AnpOyMiHYDI, 67,81 85,62
Mi/Ha 106y | (40,72;100,30) | (54,00 11030) | 2>°° | 001
rs6842241: C (n=216) A (n=88) U p
IMT, 29,18 31,94
ke | (24.98:3291) | (2852:36,33) | 9204 | <0.001
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IIpooosowcenns madbauyi 7.2

HOHIMOp(bBM : 3HavyeHHs noka3HukKiB, Me (Q1; Q3) U p
3HAYYII MOKa3HUKU
ATec, 130,00 155,00
wmprer, | (127,50; 140,00) | (140,00; 160,00) | >°08 | <0.001
ATn, 80,00 90,00
ITX, 5,56 7,52
ymon | (3,39;758) (551:9,65) | 0287 | <0001
Tpurminepum, 1,55 218
MMOJIB/ T (1,20; 2,30) (1,40; 2,97) 1168 | 0,033
rs5351: C (n=212) T (n=92) U 0
Tpusamictb
8,00 5,00
3aXBOPIOBAHHS, (4,00; 11,50) (1,00: 10,00) 7815 | 0,006
POKH
ITX, 6,54 4,53
ymon | (4,18, 8,99 (2,00: 6,96) | 067 | <0.001
CeuoBuHa, 6,60 6,25
Kpeatunin, 86,25 80,15
wmos/n | (7480;101,50) | (74,80;89,50) | oo | 0018
IBuKICTH
KJIIyOOUKOBOT 81,70 97,29
dinbrpauii, | (64,97; 101,14) | (84,28; 108,72) 6370 | <0,001
MJI/MiH.
Ans0yMiHYDi, 78,26 57,14
wr/a oGy | (51,10;111,00) | (21,90;93,72) | '02% | <0001

MiHopauii  reHotun  nodimopdismy  rsb351 rema EDNRB  (7/7)
OoOyMOBJIIOBaB MEHIIy TpUBAIICTh 3axBoptoBaHHs, ITX, kpeaTuHiHy Ta
anbOyMiHYpii 1 OUIbIIYy BEJIMYMHY IMIBUAKOCTI KIIyOOUKOBOi (inbTpauii, 10
BKa3yBaJo Ha WOro MPOTEKTUBHUI BILIUB 3a yMOB LIJI2T.

Hus  midopHoro amens 7T rs1799983 renma NOS3 OyB noxazanwuii
JOoCTeMEHHUM BIUIMB Ha 3pocTaHHia ITX Ta anpOyMiHypii Ta — 3HUKEHHS
MIBUIKOCTI KIIyOoukoBoi (pinbrpartii. Minopuwmii anens 4 rs6842241 rena EDNRA
oOymoBmoBaB  Ounblii  BenmuuumHu  IMT, aprepiasibHoro  tucky, ITX i
TpurninepuniB. Minopuuii anenb 7 rs5351 rena EDNRB o6ymoBmtoBaB mentny

TpUBaJICTh 3axBoproBaHHs, [TX, cedoBuHM, KpeaTHHIHY Ta anbOyMIHYpii 1 OLIbITY
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MIBUJKICTh KIyOOUYKOBO1 (iibTparii, M0 MiATBEPIKYBAJIO MPOTEKTUBHUN €peKT
came mi€i aneni. Taki gaHi 3 1HIIOro OOKY MiATBEPAUIN HASIBHICTH JOCTEMEHHOTO
BIUIMBY T'€HETHYHUX MOJIMOP(I3MIB Ha TSKKICTh niepediry LIJI2T.

Kopucrytouncs giTepaTypHUMHU JaHUMH, a TAaKOXX BIACHUMH PE3yJIbTaTaMH,
Oynu po3paxoBaHl MaTeMaTH4YHI MOJEIl PO3BUTKY Ta MEXOBI 3HAUYCHHS
MO3UTUBHOI'O TPOTHO3Y JIJIsi BCIX 3rajlaHuX y poOOTI J1a0CTUYHUX YCKJIATHEHb.

VY3aranpHeHa iH(opmarlis HaBeneHa Ha puc. 7.3.

P=1 5{:1+E —(1L372+D0445+TNFia— D_.EE]"#EDNN‘.E']:.
[ AUC=0,638; p<0,001; cut-off=0,491; Tounicr=64,5%

-
rs1 799983 .
. ] P=1/(1+g {17157+ 0.5434N 0530, TLLiEDNAE),

Il AVC=0,671; p<0,001; cut-off=0,547; TouHicTe=65,2%

PEeTHHO!

\ »
TNF . :
<1800629 [ ] P=1/(1+g~(LL121+0.70B-NOS3+0,584TNFa~ LALI+EDNRE))

- AUC=0,789; p<D,00]1; cut-off=0484: TouHicTe=71,0%

P=1 5{:1+E =& 1+0.604+NOST+ D;EDP#ENM—L.EAE*EDNRE])
AUC=0,741; p<0,001; cut-off=D,526; Tounice=72,1%

P=1/(1+g ~1 24270+ 0.T9RN OS2+ 2, 384EDNRA-0.TILEDNRE] )
ALC=0,847; p<0,001; cut-off=0486; Tounice=79,6%

P=1 :-{1_'_9 —(—36212+ D_.LEQ*ND.‘-‘E+D,L99¢'IWI&1)
Il 2uc=0,610; p=0,014; cut-off=0,135; TounicTb=62,8%

Puc. 7.3. PerpeciitHi wMoneni mporHo3y Mia0eTUYHUX YCKIIATHEHb 3a
nomimopdizmamu rediB NOS3, TNFa, EDNRA i EDNRB.

JIJisi HaO4HOCTI TMpe3eHTallli MaJeHbKUMH TMPSIMOKYTHUKAMH 3a3Ha4eHI
noiMopQpi3MH, IO MajJy BIUIMB Ha PO3BUTOK [1a0€TUYHUX YCKJIAAHEHB, KOJIIp

SKUX BIANOBIIA€ KOJIbOPY TEHETUUHUX TOTIMOP(PI3M Yy BEIUKUX TPSIMOKYTHHUKAX.

Pernnonaris Bu3Hayanaca renotunom rs1800629 i rs5351 (y?=13,50;
p=0,001), monineiiponaris — resorunom rs1799983 i rs5351 (x*=20,19; p=4,14e-
05), niabetnuna HedpomnaTis 3a MIBUIKICTIO KIIyOOUKOBOiI (inbTparii — rs1799983,
rs1800629 i rs5351 (¥*=53,55; p=0,0e-01), niaGetnuna Hedponaris 3a
anpOyMiHypi€r0 1 aprepianbHa rineprensis — rs1799983, rs6842241 1 rs5351
(x*>=4734; p=0,0e-01 Ta %>=36,30; p=1,0e-07, BiANOBiAHO), MaKpOAHTiOMATis
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HWKHIX KiHIIBOK — rs1799983 i rs1800629 (y“=8,50; p=0,014). IIpaBuibHICTH
nporuo3iB Oyna Ha piBHi 62,8 % - 79,6 %.

B oMy, kom0iHaIli TeHOTHIB, SIKI MICTHJIM PU3UKOBI aJIell MaJd BUCOKY
AMOBIpHICTh PO3BUTKY YCKJIQJHEHHSA, TOMl SK KOMOIHAIl 3 TMepeBaror
NPOTEKTUBHUX aJieyield — IMOBIPHICTh HIDKYY 32 MEKOBE 3HAUCHHSI.

Po3pob6iena MaremaTiyHa MOJENb MPOTHO3Y TOKKOCTI mepediry /12T 3a

iHTerpaTBHUM MokazHukoM [TX (puc. 7.4).

BigbipnpeqsTopie

HesaneHa 3miHHa
-

ITX = ( ” CTVi )/B = 100

I=1

.
ae:CTY — crynedi TRMKoCTI

AlabeTHuHHY YCHNagHEeHb §
B - BiK nauiexTa.

*

IT¥=3,989*ET1-2,007*NOx+0,032* TNFa:+0,494* NO53+0,799* EDNRA-1,235* EDNRB
R=0,917; R2=0,841
C o B

A If' -"".
(\ET2Y) > (NOx)

b

Puc. 7.4. Perpeciitna Mojie/ib IPOTHO3Y TSXKKOCTI A1a0eTy

Mogens Britouana 3Hauynli yuHHUKA EJI® Ta xoMOiHaIiii T€HOTHINIB, K1

32 MUTOMUM BHECKOM PO3TOIIUCS TAKUM YUHOM:
ET1 > NOx> rs5351 > rs6842241 > rs1799983 > TNFa.

ITpu ubomy ET1, TNFa, rs1799983, rs6842241 nemoHcTpyBaiu MpsiMUid, a
NOX 1 rs5351 — 3Bopotumii 3B's130k 3 ITX. 3nauenns ITX menm 2,704 ym.on.
BIIMOBIAM TOBLILHOMY, Bia 2,704 ym.on. mo 7,025 yMm.0a. — MOMIpHOMY Ta
Oumpmmi 3a 7,025 yM.01. — IIBHIKOMY MporpecyBaHHIO 3axBoproBanHs (F=48,50;
p<0,001).

[IpoBenene mOCHIMKEHHS JO3BOJWIO BUAUIMTH YOTHPU TeHA, A

noiMopdi3MiB sIKUX OyJI0 BCTAHOBIIEHO acolliaTuBHUK 38’5130k 3 EJI® (puc. 7.5):



168

HasBHICT, B reHotumni MiHopHux ajeneil reHiB NOS3 i1 EDRNB mnpurniuyBanu
aktuBHicTe €NOS 1 ETb, BimmoBigHO; HasBHICTH B T'€HOTHUIII MIHOPHHX ayeliei
rediB TNFa 1 EDNRA excnpecyBano cunte3 TNFa i ETa. Omxke, nmatoreneTnysi
e(peKTH BUBUYCHUX MOJIMOP(PI3MIB MalIM OJHOCIPSMOBAHY Jf0 1 T1 caMi MillleHi,

10 ¥ KJII04YO0BI JJaHKu naToreHesy EJ1D.

rs1800629
L-arg
\DTNFa—»f.Nos

rs6842241 rs5351
A C

Puc. 7.5. Ponb renernununx nonimop@izmi B maroreresi EA® npu [JI2T

TakuMm yMHOM, NepeBakaHHs ajieled pU3MKy BHUBYEHHMX MOJIMOP(I3MIB B
TEHOTHUIIl MAIll€EHTIB 3JaTHI 3MIHIOBAaTH PEAKTUBHICTb CUCTEMH PETyIIAIii
SHI0TEeMaNTBHOT PYHKIIIT Ta poOWIH 11 OUTBII ypa3MBOIO 0 MATOT€HHOTO BIUIUBY
VIIKO/DKYIOUMX UYWHHHKIB Jia0eTy. Takok Oyo BCTaHOBIIEHO, IO TEHOTHII
Mali€HTIB BU3HAYaB XapakTep M1a0eTUYHMUX YCKJIaAHEHb 1 MIBHAKICTh iX

MPOTPECYBAHHS, 110 1 00YMOBIIIOBAJIO TSIKKICThH TIEpeOiry 3aXBOPIOBAHHS.
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BUCHOBKHA

Y  aucepramiiiHiii poOOTI TPEACTABICHO TEOPETUYHE Yy3araJbHCHHS
pe3yAbTaTIB 1 JOCSITHYTO Cy4acHE PIIIeHHS aKTyaJlbHOIO HayKOBOT'O 3aBAaHHS — Ha
MiJCTaBl KIIHIYHUX, JA0OPAaTOPHUX Ta MAaTEMAaTHYHUX METOMIIB JOCIIHKCHHS
BU3HAUEHO POJb TEHETUYHOTO TNOIIMOpP(DI3MYy Yy PO3BUTKY EHIOTETIaIbHOT
aucyHKIi Ta po3poOseHi MojeNi TPOTHO3YBaHHS PO3BUTKY CYJIWHHHX
YCKJIaTHEHb TIPU IyKPOBOMY JiabeTi 2 THUITy.

1. VY BCiX 00CTEKEHMX XBOPUX HAsBHA TINEPTIIIKEMIs 3 MEPEBUILCHHIM
BMICTY Y KpOBI IJ110K03H y 2,4-3,3 paszu (p<0,001) 1 HbAlc 1,5-2,0 pa3u (p<0,001)
B MOPIBHAHHI 3 KOHTpoJIeM. PiBeHb BYIrJieBOJAHOrO OOMIHY y 1-i rpymi mamieHTiB
OyB KOMIICHCOBaHUH, y 2-1 1 3-i1 rpymax — HekoMIeHcoBanuii. [{ns xBopux 1-i1 2-
i rpyl BJIacTHBA TINEPIHCYNIHEMIs, 3-1 TPYyNH — TIMOIHCYJIHEMIS 13 3HUKEHHAM
bynkuii Oera-KJIITUH MIAUUIYHKOBOI 3ano3u. [lamientu 3-1 rpynu Oynu B
CepelHbOMY Ha 6 pOKIB cTapimuMmu Ta JoBiie (Ha 8,5 pokiB) xBopiau (p<0,001),
Manu 3aiiBy Bary abo oxwupinHs (IMT Big 28,4 xr/m2 go 35,0 kr/m2) Ha T
riNepTPUTIIIIEPUIEMII. v XBOPHUX BCIX rpyn criocTepiranach
1HCYJIIHOPE3UCTEHTHICTD, JIENTUHOPE3UCTEHTHICTD 1 TIEPJIENITHHEMIS.

2. Cepen n1a0eTMYHMX YCKJIQJHEHb HaWYacTille JlarHOCTyBalach
ceHcopHa noinerponatist (88,1 %), Hedpomaris (84,2 %), perunomnaris (78,3 %)
Ta apTepianbHa rineprensis (46,7 %). Ilo rpynax 3Hauyie 30i1blIyBaIach 4acToTa
ta ctyneni perunonartii (p<0,001), nedponatii 3a ansOyminypieto (p=0,032),
MaKpoOaHTionarii HUKHUX KIHIIIBOK Ta aprepiaabHoi TinmepTensii (p<0,001).
3anponoHOBaHUI 1HAEKC TSHKKOCTI XBopoOH - ITX, BenmnuuHa SKOro BimoOpaxkae
TSDKKICTh TIepe0iry 3aXBOPIOBAHHS — MPSIMO 3aJICKHUTh BiJl KUTBKOCTI Ta TSIYKKOCTI
YCKJIQAHEHB 1 3BOPOTHO — BiJ BIKY MaIll€HTA.

3. Bwmict y kpoBi ET1 1 NOx y XxBOpuX mepeBHINYyIOTh KOHTPOJIb Y 3,7-
4,7 pazu (p<0,001) 1 1,4-1,5 pasu (p<0,001), BinmosigHo. Haiibinpimoro mpupocTy
caratoth piBHI TNFa (y 4,2-6,5 pasu; p<0,001) 1 AK (y 2,3-2,7 pasu; p<0,001).

Bwmict eNOS y kpoBi B rpymax XBOpUX € HIKYUM 3a KoHTposb (y 1,3-1,9;
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p<0,001). PesympraT; perpeciiiHoro aHami3y cBimuath, mo ET1 oOymoBmioe
BUCOKY TJIKEMi0, albOyMIHYpilO, MIABHILYE CTYMEHI JeKOMIEHcalii aiabeTy i1
Hedponatii. Hakormmuenns y kpoBi NOX BIUIMBa€ Ha 3HIKEHHS HIBUIKOCTI
KIyOoukoBoi (inmpTpanii Ta moripmenHs ¢yHkuii Hupok. PiBai TNFa 1 JIK €
dbakTOopamMu, KOTpl KOMIUIEKCHO BIUIMBAIOTh Ha BCl KiIt04oB1 mokasHuku I[IJI2T.
UuHHUKK eHJoTeNianbHoi JUCHYHKINT BH3HAYAIOTh PO3BUTOK 11a0CTHYHHUX
ycknanHenb: ET1 mnpsMo BruiMBae Ha pPO3BUTOK BCIX YCKIAaTHEHb (KpIM
MakpoaHrionarii HDKHMX KiHIIBOK); TNFo Bu3Ha4yae pO3BUTOK pETHHOMATII,
He(dponaTii 3a MBUAKICTIO KIIyOOUKOBOI (puibTpamii 1 apTepiajibHOI TiNEepPTEH31];
HakonuyeHHs y kpoBl NOX cripusie pO3BUTKY MaKpOAHT10MAaTii HUYKHIX KIHIIBOK.

4, Posnonin aneneit rs1799983 rena NOS3 acoriiioBanuii 3 po3BUTKOM
2T (42=5,82; p=0,016). HasiBHICTh Yy T€HOTHIII MiHOpPHOTO ajiefis 1’ 301IblIye Yy
1,6 pa3u mancu po3Butky 3axsoproBanus (BILI=1,59; 95% BI 1,09-2,32), cnpuse
nekoMIteHcalii giadery 3a piBHeM HbAlc Ta moripuienHio QyHKIlT HUPOK (3T1IHO
3 BMICTOM Yy KpOB1 KpeaTHHIHY, allbOyMIHYpI€I0 Ta KIyOOUKOBOIO (DIIBTpPALIEO) 1
Kopeoe 3 MeHITUM BMicToM y KpoBi NOx (p<0,001) ta eNOS (p<0,001). Anens T
BILJIMBAE HA HASBHICTh HEPPOIATIi Ta apTepialibHOI TiNepTEH31I.

5. Posnonin aneneit rs1800629 rena TNFa acoriiioBaHUN 3 PO3BUTKOM
LA2T (x2=5,91; p=0,015). HasiBHICTh Y T€HOTHUIIl MIHOPHOTO aJiessi A 30UIbIIyE Yy
1,7 pa3u mancu po3BuTKy 3axBoproBanns (BI=1,71; 95% BI 1,11-2,65), cipusie
3MEHIICHHIO KIyOO4YKOBO1 (umbTpalii i po3BUTKY Hedpomarii Ta 00yMOBIIOE
PO3BUTOK €HAOTENanbHOI IuC(hYHKIII 3 BUCOKMMHU piBHAMU Yy KpoBi TNFa
(p<0,001), ET1(p=0,026) i NOx (p<0,001).

6. [TommopdizmMu TeHIB €HAOTETIHOBUX PEIENTOPIB BIUIMBAIOTh Ha
po3Butok LJI2T: nns rs6842241 rena EDNRA miaBumenns pusuky (BII=1,87;
95% BI 1,20-2,92) acomiiioBano 3 miHopHuM aneneMm A (¥2=5,91; p=0,005); nns
rs5351 rena EDNRB (BIlI=1,54; 95% BI 1,05-2,25) — 3 npeaxoBum anenem C
(x2=4,94;p=0,026). HasBHicTh LMX ajeieil crnpuse TOCTEMEHHO BUIIOMY PIBHIO
ET1 y kposi (p<0,001). ITonimopdizmMu reHiB €HAOTETIHOBUX PEIENTOPIB MAIOTh

3HaueHHA: S6842241 nyist po3BUTKY apTepianbHOi rineprensii; rs9351 — cencopHoi
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noJtiHeponartii 1 Hedpomarii. Anenb A rs6842241 cupusie BUIIUM 3HAYCHHSIM
IMT, cucroniyHOTO 1 A1aCTONIYHOTO apTepiaibHOro THckiB, ITX Ta piBHIO y KpOBi
TpUTILEPUAIB y nopiBHsIHHI 3 anenem C. Anens pusuky C rs535] B TeHOTHII
XBOPHX TJBUIIYE TPUBAIICTh 3aXBOPIOBaHHS, Moka3HUK [TX, piBHI ceuyoBUHU 1
KpEaTHHIHY Yy KpOBi, ajlbOyMIHYypil0 Ta 3MEHIIYI IIBUJKICTh KIYOOUYKOBOI
GbinbTpalii y MOpiBHIHI 3 HAsBHICTIO ajens 7.

7. Po3paxoBaHo WMOBIPHOCTI PO3BUTKY Ta MEXKOBI 3HAYCHHS
MO3UTHUBHOIO MPOTrHO3Y IS BCiX yckianueHb [IJI2T. TouHicTh MpOTrHO3iB CKIiajiae
62,8 %-79,6 %. Po3pobiieHo MaTeMaTHUHy MOJETH MPOTHO3Y TSHKKOCTI Mepediry
[JI2T 3a 1HZEKCOM TSKKOCTI XBOpOOHW, sIKa BKJIIOYA€ 3HAUYIll KOMOiHAIi
TCHOTHUITIB Ta YMHHUKUA €HAO0TeNanbHOI MUChYHKINI, SKI 32 MUTOMHM BHECKOM
posnoaiusitoThess HacTymHuUM uyumHOM: ET1 > NOx > rs5351 > rs6842241 >
rs1799983 > TNFa (F=48,50; p<0,001).
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MNPAKTUYHI PEKOMEHJALIILI

1. 3anpomnoHOBaHO  1HACKC TSDKKOCTI XBOpOOHW, BEIMYUHA  SIKOTO
BijoOpakana TskkicTh mepebiry IIJI2T: mpsmo 3anexana BiJ KUIBKOCTI Ta
CTYIEHIB TSDKKOCTI YCKJIaIHEHb 1 3BOPOTHO — BiJ BiKy marfienta. Ha iforo migcrasi
pO3pO0JICHO MaTeMaTU4Hy MOJEib MPOTrHO3y TsKKOCTI mepediry LIJI2T, sxa
BKJIIOYAJla 3HAuylli KomOiHamii reHotuniB Ta wmapkepu EJI®. 3a nutomum
BHECKOM IIi ¢aktopu posmoainuck Takum umHom: ET1 > NOx > rs5351 >
rs6842241 > rs1799983 > TNFa. IlporpecyBanHs niabeTy, po3paxoBaHE 3a
IIPOTHO30M, PO3LIHIOETHCS K MoBUIbHE npu [TX mMenme 3a 2,7 yM.0J1., TOMIpHE —
2,7-7,0 ym.ox. i mBuake — 7,1-11,3 ym.op.

2. [TobynoBano GararodakTopH1 perpeciiiHi Mojeil A MPOrHO3yBaHHS
AMOBIPHOCTI PO3BHUTKY J1a0€TUYHUX YCKJIAJHEHb 3a TE€HOTHIIOM: PETHHOMATISA
Bu3Havasnach renotunom rs1800629 i1 rs5351, momimedipomaris — rs1799983 1
rs5351, niaGetuyHa HedpomaTis 3a MIBUAKICTIO KIyOOukoBOi (inbrparii —
rs1799983, rs1800629 i rs5351, niabetnuHa HedponaTis 3a piBHEM aIbOyMiHYPIi 1
aprepianpHa Tineprensis — rs1799983, rs6842241 i rs5351, makpoanriomnaTis
HIKHIX KiHIIBOK — r$1799983 i rs1800629.

3. [TobynoBanHo Mojeni MPOrHO3YBaHHS PO3BUTKY YCKJIAJHEHb B
3aJIeKHOCT1 BiJ BMicTy MapkepiB EJI® B kpoBi: ajis peTHHONATIi Majau 3HaYEHHS
piBai ET1 1 TNFa; ans makpoanrionatii HkHIX KiHIIBOK — NOx 1 TNFa; mns
nomineiponatii — ET1; nis Hedpomnarii 3a mBUAKICTIO KITyOOYKOBOT (iabTpaiiii —
ET1 1 TNFa; nna nedgpomnarii 3a ansOyminypieto — ET1 1 eNOS; nns aprepiasibHOi
rineprensii — ET1, NOx 1 TNFa.

4, PospaxoBano kputmuHi piBHI y KkpoBi mapkepiB EJI®: Bmict ETI
Bumuii 3a 1,990 pmons/MI miATBEpIKYBaB PO3BUTOK Hedpomarii 3a piBHEM
anpOyMmiHypii, a Bume 3a 2,309 ¢pMosb/MI — IHIIKUX YCKJIATHEHb. 301IbIICHHS
BMicTy y kpoBi TNFa Bume 3a 102,0 nr/mn 1 105,1 nr/mMa xapakTtepusyBajio
PO3BUTOK peTuHomarii Ta Hedpomartii, BiANOBIAHO. Po3BUTOK HedponaTii 3a
piBHeM anbOyMiHypii, kpiMm ET1, miaTBepKyBajgo 3MEHUIEHHS BMICTY Yy KpOBI

eNOS nmxue 3a 250,4 nr/mi ta JIK Hmkde 3a 5,368 Op./mi.



173
CIIMCOK BUKOPUCTAHUX JIZKEPEJI

1. benoson AH, KusspkoBa M. CepaedHo-cocynuctbie 3a00jeBaHUS U
caxapHblii quadeT. 30oposve Yrpaunwt. 2014; 27(3): 28-9.

2. Bmacenko MB. VYckmamHeHHsT ©DyKpoBOro miabeTy — pgiabeThdHa
JYCTallbHa  TOJIIHeWpornaris: marodi3ionoris 1 BaplaHT MaTOr€HETUYHOIO
JikyBaHHs. Midchapoonutl endokpunonoziynuil scypran. 2011;7(39): 44-9.

3. TapmnoB Bb, Mumkopyanas MU. CnekrpodoTomeTpuyeckoe
ONpEJICICHUE COJEPKaHMUsI TUIPONEPEKUCEl JIMMHUIOB B IUIa3ME KPOBH.
Jlabopamoproe oeno. 1983;3: 33-6.

4. Tonuxos IIIl, Hukonaesa HIO, Mapuenko BB, Marsees Cb, I'onnkoB
All, HaswsiioB bB, u ap. Oxcuja a3ota M MEPEKUCHOE OKUCICHHUE JUIHUJIOB Kak
(bakTOpel AHAOTEHHON WHTOKCHKAIIMA TP HEOTJIOXKHBIX COCTOSIHUSX. [lam.
Guzuon. sxcnep. mepanus. 2000; 2: 6-9.

5. T'opobGeiiko Mb. Cunapom miabetnunoi cromnu. Hagymana um peasibHa
3arpo3a. Kuiniuna endoxpunonocisi ma enooxpunna xipypeis. 2017; 1(57): 81-9.

6. Hertaps HU, I'epacumenko HJI, Pacun MC. DHpoTenuii U cucteMHOe
BOCTIAJICHUE: POJIb SACPHBIX TPAHCKPHIIIMOHHBIX (DaKTOPOB M TEPANCBTHYCCKUE
BO3MOXXHOCTH (0030p nutTepaTryphl). Apmep. ecunepmenzus. 2016; 4: 21-5.

7. Hpisuceka BE, [pannik I'M, Mapianenko MI, Capuenko BC, dynap 10,
Benmnuko Mb, Ta iH. ®akTOopu MIKKIITHHHOI KOOIEpalli IMyHHOI CHUCTEMHU
(mutokinm Ta VCAM-1) y xBopux Ha XpoHiuHy xBopoOy nupok I-III cramii,
niabeTHuHy Hedpomatito. [myHonozis ma anepeonocis. nayka i npakmuxa. 2010;
(1): 95-9.

8. 3ax KII, Tpousko HJI, IlomoBa BB, byrenko AK. Caxapubiii auaber.
Nmvmynutet. LHutokunsl. Kues: Kuura-moc; 2015. 485 c.

9. 3s6nineB CB UYepnooOpusneB OII, 3s6mines JIC, Crapomybepka OO.
[laTorenernuna ponb eHjoTeNiHy-1 Ta momimopdizMy HOTro peuenTopiB Mpu
IykpoBoMmy fiadeti 2 tumy. @izion. scypn. 2019; 65(2):22-30.

10. 3s6mineB CB, Jlapin OC, HoBocenscka BB, amyk TI, I'aBpromenko

JIB, YepnoOpusues OIl. YnpaBiiHHS TEXHOJOTTYHUMHU MPOLIECAMH Ta KPUTEPIi iX



174

OIIIHKA HAa eTamaXx BUKOHAaHHS Ja0OpaTOpHUX JOCHIIKEeHb.  KuiHiuna
eHOoKpuHono2is ma enookpunna xipypeis. 2015;1(49): 55-61.

11. 3a6niues CB, Morunescokuii CIO, bymyesa OB, UepnoOpusues OIl.
MosxmuBa poibs momiMopdizmiB 1s759853 1 rs9640883 rema AKRIBI1 mpu
n1a0eTUYHIM peTHHONATIi 1 IyKpoBoMy niaberti 2 tuny. Kniniuna eHOOKpuHonozis
ma enookpunna xipypeis. 2017; 2(58): 34-8.

12. 3sa6ninies CB, IlanoBa TI, YepnoOpusuer OIl. 3B’SI30K YWHHUKIB
SHIOTeMANBHOT TUCPYHKIT 3 THKKICTIO I[yKpOBOTO aiabety 2 tumy. Meouuna
nayka Yxpainu. 2018;1-2:34-39.

13. 3s6mineB CB, Yepnoopuster OIl, bopuc PM. TlomimMopdi3m TeHiB, 110
MaloTh BIJHOIICHHSI 0 PO3BUTKY €HAOTENIANbHOI MUCQYHKINT,IPU I[yKPOBOMY
niaderi 2 tumy. Tesu pom. VII Ham. koHrpecy mnarodizionioriB YKpaiHu 3
MDKHaposHOo yuacTio. [larodizionoris 1 ¢apmamis: uwisaxu iHTerparii; 2016
®OBT. 5-7; XapkiB. XapkiB: Bun-so H®aV; 2016. c. 92.

14. 3a6niues  CB, YepnoOpuBue OIl, I'pumoB AA, Ilanamap C.
[Tommopdizm reniB mpodideparopa nepokcucom ramma 2 tumy (PPARG) Ta
peuentopa jentuny (LEPR) 00yMOBIIIOIOTE pO3BUTOK LIYKPOBOTO A1a0€Ty 2 THUIY.
B : bromnerens mat-nmiB HayuH. koH(]. XVII uuranns im. B.B. I[loasucorkoro;
2018 tpas. 24-25; Oneca. Oneca: YkpH/AI menuuunu tpancnopty; 2018. c. 93-94.

15. 3s6minies CB, YepnooOpusuer OII, 3s6miueB JC, Tapacenko CO.
3B's130k noaiMopdizmy 151799983 rena NOS3 3 mykpoBuM giabeTom 2 THIMy Ta
PO3BUTKOM HOTO YCKIaAHEHb. KniHiYHa eHOOKPpUHOI02iS Ma eHOOKPUHHA XIPYp2isl.
2018; 4(64): 35-44.

16. 3s6minies CB, YepnoOpusiieB OIl, 3s6mines [C. 3nauenns daxropy
HEKpO3y MNyXJUH anb(a y MexaHI3Max pO3BUTKY HedpomnaTii mpu I[yKpOBOMY
nmiadbetri 2 tumy. Kniniyna enookpunonocias ma enookpunna Xxipypeis. 2019;
65(1):72-80.

17. 3s6mines  CB, UYepnoOpuBues OIIl, 3sa6miues HAC. IlokaszHukwu
eHI0TeNadbHOI JUCPYHKII NpU IIYKpOBOMY Aia0eTi 2-ro TUIY SK BHU3HAYaJbHI

YUHHUKA PO3BUTKY YCKIAIHEHb. MedtcOyHapoOHblll — IHOOKPUHOLOSUYECKULL



175

arcypran. 2018;14(7):661-7.

18. 3s6mines CB, UYepnoOpusues OIl, 3s6miues JC. Ilomimopdizm
rs1800629 rena TNFo mpu 1mykpoBoMy jgia0eTi 2 THITY. 3B’SI30K 3 PO3BUTKOM
Hedponatii. Meocoynapoounwiii sndoxpunonocuueckuil xcypran. 2019;15(1):24-30.

19. 3a6niues CB, UYepnoOpusneB OIl, 3s6mineBa MB. Crpykrypa
YCKJIQJIHEHb I[yKPOBOTO Jia0eTy 2 TUIy Yy 3alieKHOCTI BiJ MHOro TSIXKKOCTI.
Axmyanvni npobnemu mpancnopmuoi meouyunu. 2019;55(1):130-7.

20. 3s6niueB CB, Yepnoopusues OIl, ITinrynina MI. BapiaGenbHicTh TeHIB
VEGF, NOS3, IlI-1b ta TNFa npu mykpoBomy miaberi 2 tumy. B: Bromnerens
matepianiB Hayk. kKoH(}. X VI gutanns im. B.B. Iloasuconkoro, 2017 tpas.18-19;
Opneca. Oneca : YkpH/II meaununau tpancnopry; 2017. ¢. 137-138.

21. 3a6mines CB, YepnoOpusuer OIl. Brume momimopdizmiB rs1799983
reda NOS3 Tta rs1800629 rena TNFo Ha po3BUTOK €HAOTENIANbHOI JUCHYHKIIT Y
XBOpUX Ha IykpoBuii miaber 2 tumy. B: Tesu VII Ilnenymy VYkpaincbkoro
HAayKOBOTO TOBapHcCTBa NaTOPI310J0rIB Ta HAyKOBO-TIPaKTUYHA KOH(MEpEHIIIs.
[HTETpaTUBHI MEXaHI3MH MATOJOTIYHUX TMPOIIECIB: BiJl EKCIEPUMEHTAIBHUX
JOCIIIJIKEHb 10 KIIHIYHOI MPAKTUKH, NpUcBsideHi 110-piydro 3 IHS HapOIKEHHS
yiiena-kopecnonnenra AMH CPCP, npodecopa M.H. 3aiika; 2018 >xoBt. 10-12 ;
ITonrasa. IToarasa; 2015, c. 32-33.

22. 3a6miues CB, YepnoOpusner OIl. 3nauenHns engoreniny-1 y po3BUTKY
IHCYJIHOPE3UCTEHTHOCTI 1 €HJ0TeNaabHOT TUChIyKIIl MpU IIyKpOBOMY diadeTi 2
tunty. B: bromnerens wmat-mB  HayyH. KoH¢p. XVII uumranmns im. B.B.
[TonBucoukoro; 2018 TpaB. 24-25; Opeca. Opeca: VYxpH/II wMenunuun
TpaHcnopty; 2018. c. 97-98.

23. 3s6miueB CB, UepnoOpusiieB OIl. Posb nonxiMopdizmy rs1799983 rena
NOS3 y po3BUTKY €HIOTENanbHOI AUCHYHKIIT TpU IyKpOBOMY [ia0eTi 2 Tumy.
Kniniuna ma excnepumenmanvna namonoeisn. 2017; 3(61): 44.

24. 356niueB CB, YepnoOpusues I1A, Yepnoopusues OIl, AutonoB €B.
Bmnue  momimopdizmy rs1137101 rena pemenTopa JIENTHUHY Ha PO3BUTOK

IIyKpOBOTO J1adety 2-ro tuny. Excnepumenmanvua i kuiniuna meouyuna. 2016; 2



176
(71): 86-90.

25. Kamincekuii OB. Odiniliai kpuTepii JIarHOCTHKU IIyKpOBOTO Jiabery,
HOPMOTJIIKEMISI 1 CaMOKOHTPOJIb TJiKkeMii. MidicHapoOoHuti eHOOKPpUHOI02IUHUIL
arcypran. 2017; 13(3): 184-190. DOI: 10.22141/2224-0721.13.3.2017.104117.

26. Kizyo 1B, Kmumenko KI, ConositoB Al. VYuacts mnpoteinkiHazu C
(ITKC) y MexaHi3Max MOPYIICHHS CYJIUHHOTO TOHYCY 3a YMOB IIyKPOBOTO J11a0€Ty.
Y. 3 : (ormsan). ®apmakosoris Ta gikap. Tokcukosnoris. 2015; 3: 3-9.

27. Kizyo 1B, Kmumenko KI, ConositoB Al. Ywacte mporeinkinazu C y
MeXaHi3Max MOPYIICHHS CYJWHHOIO0 TOHYCY 3a YMOB I[ykKpoBoro miabdery. Y. 1.
dapmaxostoris Ta Jikap. Tokcukosoris. 2014; 1: 10-6.

28. Kizy6 IB, Kmumenko KI, ComosiioB Al. Yuacte mporeinkinazu C y
MeXaHi3Max IMOPYIICHHSI CYJWHHOIO0 TOHYCY 3a yMOB IIYKpoBoro miadery. Y. 2.
dapmaxoioris Ta Jiikap. Tokcukonorig. 2014; 2: 12-7.

29. Ky3nenoBa AC, IN'oxxenko AU, Kysnenosa EC, llyxtun BB, Ky3nenosa
EH, Ky3unenos CI'. Duporenuii. ®usuonorus u natoyiorus : Monorpadus. Oxecca
: ®denike; 2018. 284 c.

30. JIynieako JIA. Ponbp riamKHpoOBaHHOTO TeMOTJIOOMHA B JUArHOCTHUKE U
MOHHUTOPHUHTE caxapHoro auadera. Cimetina meouyuna. 2014; 5: 105-8.

31. MaHbKOBCKUH bH. Huabetnueckas MOJIMHENPOTIaTHs —
AMUACMHUOJIOTHS, IMaTOTeHE3, KIIMHUYSCKHUE MPOSBICHUS, TUATHOCTUKA W JICUCHUE.
B: KapauenueBa ION, KazakoBa AB, KpaBuyn HA, Mnsunoit M., pen. 100
M30paHHBIX JIEKUMA 1O HHAOKPUHOJOTMU (BTOpOM  BBIMYCK). XapbKOB:
C.AM.;2014. c. 164-71.

32. ManbkoBckuii BH. PacmpocTpaHeHHOCTh HEBBISIBJICHHOTO CaXxapHOTO
nuabera 2 Tuma W mpenuadbera B YKpawHe: pe3yJbTaThl dMUAEMHOIOTHYECKOTO
uccnenoBanus «JAMAITA3OH». /fuabem, osicupenue, memabonuueckuii CUHOPOM.
2014; 5 (111): 70-5.

33. ManbkoBcbknii bBH, Morunsaunska JIA, Morunsaunpka O€. Bwmict
aare3itHuX Mosekys, E-cenekTuHy Ta eHjoTenii3anexHa QUiaTallis y XBOpUX Ha

IYKPOBUH N1a0eT 1-ro Tumy 3 MIKpOAHTiONaTisIMU, SIKI XBOPIIOTh 13 IUTUHCTBA, Ta



177

B 0C10 MoJI0A0TO BiKY 3 OkupiHHAM. EHnokpunonoris [[aTeprer]. 2015 [1uToBaHO
21.03.2019]; 20(4): 696-700. JlocTymmHO Ha:
http://nbuv.gov.ua/UJRN/enkrl 2015 20 4 7.

34. Mactepos OC, KanmukoB CA. AmnHami3 pe3ynpTaTiB KOPEKIl
rinepriikeMii MOpu IyKpoBoMy Jiaberi 2 Tumy 3acobamu (i3U4HOI Teparii.
Dizuuna peabinimayis ma pekpeayitino-o30o0poeui mexuonoeii. 2017; 1. 44-52,

35. Moitbenxko OO, [O3pkiB MS, Komopyba AB, byxanesunu OM,
TymanoBceka JIB. 3MiHM CHCTEMH OKCHIY a30Ty IMpU TOCTpik imemii Ta
penepdysii Miokapaa. @izion. acypn. 2000; 46(6): 3-11.

36. Moitberko OO, Carau B®, Txkauenko MM, Kopkymko OB, be3spykos
BB, Kynpunnkuii OK, Ta iH. @yHaaMeHTalbHI MEXaHI3MHU Jii OKCHUJy a30Ty Ha
CEpALCBO-CYIMHHY CHUCTEMY SK OCHOBM TATOTC€HETUYHOTO JIKYyBaHHA 1l
3axBoproBaHb. Dizion. scypn. 2004; 50(1): 11-30.

37. Hakaz MO3 VYkpainu Bix 21.12.2012 p., Ne 1118. IIpo 3arBepaxeHHs Ta
BIPOBA/IPKCHHSI MEJUKO-TEXHOJOTTYHUX JOKYMEHTIB 31 CTaHJapTU3alli MEeIUYHOI
JIOTIOMOTH TIPU ITyKpoBOMY aiaberi 2 tumy. YHipIKOBaHUN KITHIYHUN MPOTOKOI
MEePBUHHOI Ta BTOPUHHOI (CremniaiizoBaHoi) MeauyHoi gomomoru «llykpoBuit
miabet tun 2». Kuis;2012. 118 c.

38. [lanbkiB BI. Knacudikarisi, miarHoctTuka 1 CydYacHi MiIXOIU 10
JIKyBaHHS J1a0€TUYHOI ToMiHEeBponaTii. MidcHapoouuil eHOOKPUHOIO2IUHULL
arcypran. 2008; 6(18):58-62.

39. [TanbkiB BI. HoBi pexomenmamnii AMepruKaHChKOi ia0eTHIHOI acorriartii
2018 poxy 3 AlarHOCTMKMA Ta JIKyBaHHS IIYKpOBOro miabety. Midxxcnapoonui
enookpunonociunuil  ocypnan. 2018; 14(1): 93-98. DOI: 10.22141/2224-
0721.14.1.2018.127099.

40. [TanpkiB  BI.  IlykpoBuit  miaber: Bu3HaueHHsA, Kiacudikaris,
emnigemMioniorisi, (akTopu pusUKy. MidCHaApoOHUll eHOOKPUHOIOLIUHUL IHCYPHAI.
2013; 7(55): 95-104.

41. [TanpkiB BI. IlykpoBuii miaber: miarHOCTHYHI KPHUTEpii, €TIOJorisg i

natoreHe3. Mixcnapoonuil enookpunonociunutl scypran. 2013; 8(56): 53-64.



178

42.Tlaceuko HB, Haymoma JIB, Maptuntok JIII. Cran xommeHcarii
IyKpOBOTO /11a0eTy y XBOPUX Y TEPHOMUIbCHKIN 00nacTi. Kniniuna enooKpunonozis
ma enookpunna xipypeis. 2011; 2(35):51-53.

43. TlepepBa JIA. Ponp osHooTenuaibHON TUCHYHKIUH B Pa3BUTUHU
nrabeTnyecko Hedporatuu y OOJIBHBIX CaXapHbIM AuadeToMm 2-ro Tuma. Jlixu
Yrkpainu. 2014; 10: 27-8.

44. CaBuupkuii 1B, Capaxan BM, Ky3pmenko IA, SAxumuyxk HB.
ExcniepuMmeHTanbHe MOCTIIKEHHS I[yKPOBOTO J1abeTy: OCOOIMBOCTI METOJUK
MOJICITIOBAHHS. YKp dicypH meo, 6ion ma cnopmy. 2017; 6: 41-5.

45. Casuupkuii IB., llnmak BC., Bemuuko BI, Csipcekuit OO. Ctumynsuis
PO3BUTKY €HIOKPUHHOI CHCTEMHU TMOXIAHUMH OKCHUIy a30Ty. Axkm npoon
mpancnopm meo. 2012;2(28):129-32.

46. Cunsiuenko OB. JlmarHoctuka u jedeHue Oosesnert cycraBoB. CIIO.:
DJIBU-CIIO6 ;2012. 562 c.

47. CynaeBa OM, I'onuapos CB, Jlapin AC. [loniMopdi3Mm reHiB, 3aTydeHUX
y PeryJIAlio eHA0TeNaIbHOT0 TOMEOCTa3y, 1 KapAioMeTa00IIuHI PUBHKH Yy XBOPHUX
Ha LyKpoBUH miaber 2 tuny. KniHiuHa eHOOKPpUHOI02iA ma eHOOKPUHHA XipYp2isl.
2018; 2(62):9-14. DOI.org/10.24026/1818-1384.2(62).2018.135451.

48. Tpoubko HJI, KapauenneB IOU, Coxonoa JIK, KpaBuyn HA.
AKTyaJbHBIE aCMEKThl WHCYIWHOTEpANUH y TMAIMEHTOB C CaXapHBIM JHA0ETOM.
Enooxpunonoeisn. 2016; 21(2): 100-7.

49. Tpoubko HJI, Coxonoa JIK, Bmacenko MB, KoctiokeBnu AA.
JlocTkeHne 1eneil JNedeHus MalMeHTaMH C CaxapHbIM IuabeToM B YKpauHe.
PesynpTaTel MexmyHapOIHOTO HCCICIOBAHMS IO M3YUYCHUIO MPAKTUKH BEICHUS
caxapsoro auadera (IDMPS). Endoxpunonocis. 2015; 20(4): 658-68.

50. [opikoB €I. TpomboruTapHO-eHIOTEMAbHA MOJEKYIa aaresii sk
MPEAUKTOp MUCHYHKINT €HJOTEN0 MpU apTepiaiabHId TIMEePTeH31i 3 IyKPOBUM
niadberom Il tumy. 3700yTKM KIIIHIYHOI 1 €KCHEPUMEHTAIbHOI MEIUIMHU
[larepuer]. 2015. [umtoBano 2019 bepes. 21]; 4: 76-80. JloctynHo Ha:
http://nbuv.gov.ua/UJRN/Zkem_2015 4 22.



179

51. American Diabetes Association. Classification and Diagnosis of
Diabetes. Diabetes Care. 2017; 40 (Supplement 1): S11-S24. DOI:
https://doi.org/10.2337/dc17-S005.

52. Atay AE, Akbas H, Tumer C, Sakar MN, Esen B, Incebiyik A, [et al.]
The association of endothelial nitric oxide synthase gene G894T polymorphism
and serum nitric oxide concentration with microalbuminuria in patients with
gestational diabetes. ClinNephrol. 2014;81(2):105-11.

53. Babik B, Petak F, Agocs S, Blaskovics I, Alacs E, Bodo K, [et al.]
Diabetes mellitus: endothelial dysfunction and changes in hemostasis. OrvHetil.
2018; 159(33):1335-1345. DOI: 10.1556/650.2018.31130.

54. Banerjee M, Vats P. Reactive metabolites and antioxidant gene
polymorphisms in Type 2 diabetes mellitus. Redox Biol. 2014; 2: 170-7.

55. Baron AD, Laakso M, Brechtel G, Edelman SV. Mechanism of insulin
resistance in insulin dependent diabetes mellitus: a major role for reduced skeletal
muscle blood flow. J Clin Endocrinol Metab. 1991;73:637-43.

56. Beckman JA, Creager MA, Libby P. Diabetes and atherosclerosis:
epidemiology, pathophysiology, and management. JAMA. 2002;287:2570-81.
DOI: 10.1001/jama.287.19.2570.

57. Behnam-Rassouli M, Ghayour MB, Ghayour N. Microvascular
complications of diabetes. J Biol Sci. 2010;10:411-23. DOI:
10.3923/jbs.2010.411.423.

58. Bermejo-Martin JF, Martin-Fernandez M, Lopez-Mestanza C, Duque P,
Almansa R. Shared Features of Endothelial Dysfunction between Sepsis and Its
Preceding Risk Factors (Aging and Chronic Disease). J Clin Med. 2018; 7(11). pii:
E400. DOI: 10.3390/jcm7110400.

59. Blum A, Socea D, Sirchan R. Vascular responsiveness in type 2 diabetes
mellitus (T2DM). QJM. 2016; 109(12): 791-796. DOI: 10.1093/gjmed/hcw081

60. Boden G, She P, Mozzoli M, Cheung P, Gumireddy K, Reddy P, et al.
Free fatty acids produce insulin resistance and activate the proinflammatory
nuclear factor-kappaB pathway in rat liver. Diabetes. 2005;54:3458-65.



180

61. Bonetti PO, Lerman LO, Lerman A. Endothelial dysfunction: a marker
of atherosclerotic risk. Arterioscler Thromb Vasc Biol. 2003;23:168-75.

62. Boulton AJ, Vileikyte L, RagnarsonTennvall G, Apel-qvist J. The global
burden of diabetic foot disease. Lancet. 2005; 366: 1719-24; DOI:
http://dx.doi.org/10.1016/S01406736(05)67698-2.

63. Boulton AJM, Armstrong DG, Albert SF, Frykberg R. Comprehensive
foot examination and risk assessment. Diabetes Care. 2008; 31: 1679-85; DOI:
http://dx.doi. org/10.2337/dc08-9021.

64. Bregar D, Cilensek I, Manko¢ S, Reschner A, Petrovi¢ D, Globoc¢nik-
Petrovi¢ M. The joint effect of the endothelin receptor B gene (EDNRB)
polymorphism rs10507875 and nitric oxide synthase 3 gene (NOS3)
polymorphism rs869109213 in Slovenian patients with type 2 diabetes mellitus and
diabetic retinopathy. Bosn J Basic Med Sci. 2018;18(1): 80-6. doi:
10.17305/bjbms.2017.2244.

65. Brownlee M. Biochemistry and molecular cell biology of diabetic
complications. Nature. 2001; 414: 813-20.

66. Brownlee M. The pathobiology of diabetes complications: a unifying
mechanism. Diabetes. 2005; 54: 1615-25

67. Bruno G, Runzo C, Cavallo-Perin P, Merletti F, Rivetti M, Pinach S, et
al. Incidence of Type 1 and Type 2 Diabetes in Adults Aged 30-49 Years: The
population-based registry in the province of Turin, Italy. Diabetes Care. 2005; 28:
2613-19. DOI: http://dx.doi.org/10.2337/ diacare.28.11.2613.

68. Campedelli FL, E Silva KSF, Rodrigues DA, Martins JVM, Costa IR,
Lagares MH, et al. Polymorphism of the gene eNOS G894T (Glu298Asp) in
symptomatic patients with atherosclerosis. Genet Mol Res. 2017; 16(2). DOI:
10.4238/gmr16029550.

69. Capurso C, Capurso A. From excess adiposity to insulin resistance: the
role of free fatty acids. Vasc Pharmacol. 2012; 57: 91-7.

70. Cardiovascular Diseaseand Risk Management: Standards of Medical
Care in Diabetesd 2018. Diabetes Care. 2018; 41 (Suppl. 1): S86-S104.



181

DOIl.org/10.2337/dc18-S0009.

71. Carrizzo A, lzzo C, Oliveti M, Alfano A, Virtuoso N, Capunzo M, et al.
The Main Determinants of Diabetes Mellitus Vascular Complications: Endothelial
Dysfunction and Platelet Hyperaggregation. Int J Mol Sci. 2018; 19(10): pii:
E2968. DOI: 10.3390/ijms19102968.

72. Chavakis T, Bierhaus A, Nawroth PP. RAGE (receptor for advanced
glycation end products): a central player in the inflammatory response. Microbes
Infect. 2004; 6: 1219-25.

73. Chen S, Apostolova MD, Cherian MG, Chakrabarti S. Interaction of
endothelin-1 with vasoactive factors in mediating glucoseinduced increased
permeability in endothelial cells. Lab Invest. 2000; 80: 1311-21

74. Chernobryvtsev OP. The endothelial dysfunction factors in diabetes
mellitus 2 type. Journal of Education, Health and Sport. 2019;9(1):410-6.

75. Coresh J, Astor BC, Greene T, Eknoyan G, Levey AS. Prevalence of
chronic kidney disease and decreased kidney function in the adult US population:
Third National Health and Nutrition Examination Survey. Am J Kid Dis 2013;
41(1), 1-12. DOI: http://dx.doi. org/10.1053/ajkd.2003.5000.93.

76. Corey E. Tabit, Chung Wiilliam B., Hamburg Naomi M,. Vita Joseph A.
Endothelial dysfuntion in diabetes mellitus: Molecular mechanisms and clinical
implications. Rev Ednocr Metab Disord. 2010;11 (1): 61-74.

77. Creager MA, Luscher TF, Cosentino F, Beckman JA. Diabetes and
vascular disease: pathophysiology, clinical consequences, and medical therapy:
part l. Circulation. 2003; 108: 1527-32. DOIl:
10.1161/01.CIR.0000091257.27563.32.

78. Cutiongco MFA, Chua BMX, Neo DJH, Rizwan M, Yim EKEF.
Functional differences between healthy and diabetic endothelial cells on
topographical cues. Biomaterials. 2018; 153:70-84.
DOI:10.1016/j.biomaterials.2017.10.037.

79. D’Souza A, Hussain M, Howarth FC, Woods NM, Bidasee K, Singh J.

Pathogenesis and pathophysiology of accelerated atherosclerosis in the diabetic



182

heart. Mol Cell Biochem. 2009;331:89-116.

80. Davenport AP, Hyndman Kelly A, Neeraj Dhaun, Christopher Southan,
Donald E. Kohan, Jennifer S, et al. Endothelin. Pharmacol Rev. 2016; 68: 357—
418; DOI: https://doi.org/10.1124/pr.115.011833.

81. Davies MJ, D’Alessio DA, Fradkin J, Kernan WN, Mathieu C, et al.
Geltrude Mingrone Management of hyperglycaemia in type 2 diabetes, 2018. A
consensus report by the American Diabetes Association (ADA) and the European
Association for the Study of Diabetes (EASD). Diabetologia. 2018; 61: 2461-98.
DOl.org/10.1007/s00125-018-4729-5.

82. Dean J. Organising care for people with diabetes and renal disease. J Ren
Care 2012; 38 (Suppl 1): 23-9. DOI: http://dx.doi.org/10.1111/ }.1755-
6686.2012.00272.x.

83. DeFronzo RA, Ferrannini E, Zimmet P, Alberti G. International
Textbook of Diabetes Mellitus, 2 Volume Set. 4th Edition. New York :Wiley-
Blackwell; 2015. 1203 p.

84. Dhamodharan U, Viswanathan V, Krishnamoorthy E, Rajaram R,
Aravindhan V. Genetic association of IL-6, TNF-o and SDF-1 polymorphisms
with serum cytokine levels in diabetic foot ulcer. Gene. 2015; 565(1): 62-7. DOI:
10.1016/j.gene.2015.03.063.

85. Dhananjayan R, Srivani Koundinya KS, Malati T, Vijay Kumar Kutala.
Endothelial Dysfunction in Type 2 Diabetes Mellitus. Ind J Clin Biochem. 2016;
31(4): 372-379. DOI 10.1007/s12291-015-0516-y.

86. Dhaun N, Melville V, Blackwell S, Talwar DK, Johnston NR, Goddard
J, et al. Endothelin-A receptor antagonism modifies cardiovascular risk factors in
CKD. J. Amer. Soc. Nephrol. 2013; 24(1): 31-6.

87. Doody NE, Dowejko MM, Akam EC, Cox NJ, Bhatti JS, Singh P, et al.
The Role of TLR4, TNF-a and IL-1p in Type 2 Diabetes Mellitus Development
within a North Indian Population. Ann Hum Genet. 2017; 81(4): 141-146. DOI:
10.1111/ahg.12197.

88. Dresner A, Laurent D, Marcucci M, Griffin ME. Effects of free fatty



183

acids on glucose transport and IRS-1-associated phosphatidylinositol 3-kinase
activity. J Clin Invest. 1999;103:253-9.

89. Du X, Edelstein D, Obici S, Higham N, Zou MH, Brownlee M. Insulin
resistance reduces arterial prostacylcin synthase and eNOS activities by increasing
endothelial fatty acid oxidation. J Clin Invest. 2006;116:1071-80.

90. Dyck PJ. Detection, characterization, and staging of polyneuropathy:
assessed in  diabetics. Muscle Nerve. 1988; 11(1): 21-32. DOIL:
10.1002/mus.880110106.

91. Dymkowska D. Oxidative damage of the vascular endothelium in type 2
diabetes - the role of mitochondria and NAD(P)H oxidase. Postepy Biochem. 2016;
62(2): 116-26.

92. El-Lebedy D. Interaction between endothelial nitric oxide synthase
rs1799983, cholesteryl ester-transfer protein rs708272 and angiopoietin-like
protein 8 rs2278426 gene variants highly elevates the risk of type 2 diabetes
mellitus and cardiovascular disease. CardiovascDiabetol. 2018; 17(1): 97. DOI:
10.1186/s12933-018-0742-8

93. ESC. Clinical Practice Guidelines [Internet]. 2018 [cited 2019 March
21]. Available from: https://www.escardio.org/Guidelines/Clinical-Practice-
Guidelines.

94. European Heart Network. European Cardiovascular Disease Statistics
2017 edition. [Internet]. 2017 [cited 2019 March 21]. Available from:
http://www.ehnheart.org/cvd-statistics.

95. Evans JM, Newton RW, Ruta DA, MacDonald TM, Morris AD. Socio-
economic status, obesity and prevalence of Type 1 and Type 2 diabetes mellitus.
Diabet Med J Br Diabet Assoc. 2000; 17. 478-80. DOI:
http://dx.doi.org/10.1046/j.14645491.2000.00309.x. 14.

96. Fakhruddin S, Alanazi W, Jackson KE. Diabetes-Induced Reactive
Oxygen Species: Mechanism of Their Generation and Role in Renal Injury.
Journal of Diabetes Research. 2017. DOI: http://dx.doi.
0rg/10.1155/2017/8379327.



184

97. Feletou M, Vanhoutte PM. Endothelial dysfunction: a multifaceted
disorder (the Wiggers Award Lecture). Am J Physiol Heart Circ Physiol. 2006;
291: H985-1002.

98. Feletou M. The endothelium, part I: multiple functions of the endothelial
cells—focus on endothelium-derived vasoactive mediators. In colloquium series on
integrated systems physiology: from molecule to function. Morgan Claypool Life
Sci. 2011; 3: 1-306.

99. Fendler W, Borowiec M, Baranowska-Jazwiecka A, Szadkowska A,
Skala-Zamorowska E, Deja G. et al. Prevalence of monogenic diabetes amongst
Polish children after a nationwide genetic screening campaign. Diabetologia. 2012;
55: 2631-35. DOI: http://dx.doi. org/10.1007/s00125-012-2621-2.

100. Feng B, Cao Y, Chen S, Ruiz M, Chakrabarti S. Reprint of: miRNA-1
regulates endothelin-1 in diabetes. Life Sci. 2014; 118: 275-80.

101. Ferreiro JL, Gomez-Hospital JA, Angiolillo DJ. Platelet abnormalities
in diabetes mellitus. Diab Vasc Dis Res. 2010; 7: 251-9.

102. Ferroni P, Basili S, Falco A, Davi G. Platelet activation in type 2
diabetes mellitus. J Thromb Haemost. 2004; 2: 1282-91.

103. Ferroni P, Della-Morte D, Pileggi A, Riondino S, Rundek T, Ricordi
C, et al. Pleiotropic effects of PPAR? agonist on hemostatic activation in type 2
diabetes mellitus. Curr Vasc Pharmacol. 2013; 11: 338-51.

104. Forstermann U, Li H. Therapeutic effect of enhancing endothelial
nitric oxide synthase (eNOS) expression and preventing eNOS uncoupling. Br J
Pharmacol. 2011; 164(2): 213-23.

105. Fumeron F, Reis AF, Velho G. Genetics of macrovascular
complications in diabetes. Current Diabetes Reports. 2006; 6 (2): 162—-168.

106. Gaiz A, Mosawy S, Colson N, Singh I. Thrombotic and cardiovascular
risks in type two diabetes; Role of platelet hyperactivity. Biomed Pharmacother.
2017; 94: 679-86.

107. Gao Z, Zhang X, Zuberi A, Hwang D, Quon MJ, Lefevre M, et al.

Inhibition of insulin sensitivity by free fatty acids requires activation of multiple



185
serine kinases in 3T3-L1 adipocytes. Mol Endocrinol. 2004; 18: 2024-34.

108. Georgianos PI, Agarwal R. Endothelin A receptor antagonists in
diabetic kidney disease. Curr Opin Nephrol Hypertens. 2017; 26 (5): 338-44. DOI:
10.1097/MNH.0000000000000342.

109. Giacco F, Brownlee M. Oxidative stress and diabetic complications.
Circ Res. 2010; 107: 1058-70.

110. Glycemic Targets: Standards of Medical Care in Diabetesd 2018.
Diabetes Care. 2018; 41(Suppl.1): S55-S64.DOI.org/10.2337/dc18-S006.

111. Goncalves FZ, Lizarte Neto FS, Novais PC, Gattas D, Lourenco LG,
de Carvalho CAM, et al. Expression profile of endothelin receptors (ETA and
ETB) and microRNAs-155 and -199 in the corpus cavernosum of rats submitted to
chronic alcoholism and diabetes mellitus. Braz J Med Biol Res. 2018; 51(3):
£6329. DOI: 10.1590/1414-431X20176329.

112. Grant PJ. Diabetes mellitus as a prothrombotic condition. J Intern
Med. 2007; 262: 157-72.

113. Hameed I, Masoodi SR, Malik PA, Mir SA, Ghazanfar K, Ganai BA.
Genetic variations in key inflammatory cytokines exacerbates the risk of diabetic
nephropathy by influencing the gene expression. Gene. 2018; 661: 51-59. DOI:
10.1016/j.gene.2018.03.095.

114. Harrison DG. Cellular and molecular mechanisms of endothelial cell
dysfunction. J Clin Invest. 1997; 100: 2153-7.

115. Hazel L, Kenneth A, Roebuck O. Oxidant stress and endothelial cell
dysfunction. Am J Physiol Cell Physiol. 2001; 280: C719-41.

116. Holman N, Young B, Gadsby R. Current prevalence of Type 1 and
Type 2 diabetes in adults and children in the UK. Diabet Med J Br Diabet Assoc.
2015; 32: 1119-20. DOI: http://dx.doi.org/10.1111/ dme.12791.

117. Holvoet P, Lee DH, Steffes M, Gross M, Jacobs DR Jr. Association
between circulating oxidized low-density lipoprotein and incidence of the
metabolic syndrome. JAMA. 2008; 299: 2287-93.

118. Hunley TE, Ilwasaki S, Homma T, Kon V. Nitric oxide and endothelin



186

in pathophysiological settings. Pediatr. Nephrol. 1995; 9(2): 235-44.

119. Huo P, Zhang D, Guan X, Mei Y, Zheng H, Feng X. Association
between genetic polymorphisms of ACE &eNOS and diabetic nephropathy.
MolBiol Rep. 2015; 42 (1): 27-33. DOI: 10.1007/s11033-014-3736-y

120. Ignarro J. Biosynthesis and metabolism of endothelium-derived nitric
oxide. Ann. Rev. Pharmacol. Toxicol.1990; 30: 535-60.

121. II’yasova D, Spasojevic I, Base K, Zhang H, Wang F, Young SP, et al.
Urinary F2-isoprostanes as a biomarker of reduced risk of type 2 diabetes.
Diabetes Care. 2012; 35: 173-4.

122. Incalza MA, D'Oria R, Natalicchio A, Perrini S, Laviola L, Giorgino
F. Oxidative stress and reactive oxygen species in endothelial dysfunction
associated with cardiovascular and metabolic diseases. Vascul Pharmacol. 2018;
100: 1-19. DOI: 10.1016/j.vph.2017.05.005.

123. Inoguchi T, Li P, Umeda F, Yu H Y, Kakimoto M, Imamura M, et al.
High glucose level and free fatty acid stimulate reactive oxygen species production
through protein kinase C-dependent activation of NAD(P)H oxidase in cultured
vascular cells. Diabetes. 2000; 49: 1939-45.

124. International Diabetes Federation. IDF Diabetes Atlas, 8th Edition
[Internet]. Brussels, Belgium: International Diabetes Federation, 2017 [cited 2019
March 21]. Available from: www.diabetesatlas.org/resources/2017-atlas.html.

125. International Diabetes Federation. The Diabetic Retinopathy
Barometer Report: Global Findings. 2017 [Internet]. Brussels, Belgium:
International Diabetes Federation, 2017 [cited 2019 March 21]. Available from:
www. drbarometer.com.

126. Introduction: Standards of Medical Care in Diabetes — 2018.
Diabetes Care. 2018; 41(1): 1-2. DOI: 10.2337/dc18-Sint01.

127. Jacobs ME, Wingo CS, Cain BD. An emerging role for microRNA in
the regulation of endothelin-1. Front Physiol. 2013; 4: 22.

128. Jamil K, Jayaraman A, Ahmad J, Joshi S, Yerra SK. TNF-alpha -
308G/A and -238G/A polymorphisms and its protein network associated with type



187

2 diabetes mellitus. Saudi J Biol Sci. 2017; 24(6):1 195-1203. DOI:
10.1016/j.sjbs.2016.05.012.

129. Janssen-Heininger YM, Poynter ME, Baeuerle PA. Recent advances
towards understanding redox mechanisms in the activation of nuclear factor kB.
Free Radic Biol Med. 2000; 28: 1317-27.

130. Jara LJ, Medina G, Vera-Lastra O, Amigo MC. Accelerated
atherosclerosis, immune response and autoimmune rheumatic diseases.
Autoimmun. Rev. 2006; 5: 195-201.

131. Jia Z, Zhang X, Kang S, Wu Y. Association of endothelial nitric oxide
synthase gene polymorphisms with type 2 diabetes mellitus: a meta-analysis.
Endocr J. 2013; 60(7): 893-901.

132. Jove M, Planavila A, Sanchez RM, Merlos M, Laguna JC, Vazquez-
Carrera M. Palmitate induces tumor necrosis factor-alpha expression in C2C12
skeletal muscle cells by a mechanism involving protein kinase C and nuclear
factor-kappaB activation. Endocrinology. 2006; 147: 552—61.

133. Just A, Whitten CL, Arendshorst WJ. Reactive oxygen species
participate in acute renal vasoconstrictor responses induced by ETA and ETB
receptors. Am J Physiol Renal Physiol. 2008; 294: 719-28.

134. Kaidonis G, Craig JE, Gillies MC, Abhary S, Essex RW, Chang JH, et
al. Promoter polymorphism at the tumour necrosis factor/lymphotoxin-alpha locus
Is associated with type of diabetes but not with susceptibility to sight-threatening
diabetic retinopathy. Diab Vasc Dis Res. 2016; 13(2): 164-7. DOI:
10.1177/1479164115616902.

135. Kakouros N, Rade JJ, Kourliouros A, Resar JR. Platelet function in
patients with diabetes mellitus: from a theoretical to a practical perspective. Int J
endocrinol. 2011; 2011: 7427109.

136. Kalani M. The importance of endothelin-1 for microvascular
dysfunction in diabetes. Vasc Health Risk Manag. 2008; 4: 1061-8.

137. Kawashima S, Yokoyama M. Dysfunction of endothelial nitric oxide
synthase and atherosclerosis. Arterioscler Thromb Vasc Biol. 2004; 24: 998-1005.



188

138. Kawashima S. The two faces of endothelial nitric oxide synthase in
the pathophysiology of atherosclerosis. Endothelium. 2004; 11: 99-107.

139. KDIGO 2012 Clinical Practice Guideline for the Evaluation and
Management of Chronic Kidney Disease. Kidney Int Suppl. 2013; 3(1):1-150.

140. Kedzierski RM, Yanagisawa M. Endothelin system: the doubleedged
sword in health and disease. Annu Rev Pharmacol Toxicol. 2001; 41: 851-76.

141. Keenoy BMY, Vertommen J, De Leeuw I. Divergent effects of
different oxidants on glutathione homeostasis and protein damage in erythrocytes
from diabetic patients: effects of high glucose. Mol Cell Biochem. 2001; 225: 59—
73.

142. Keri KC, Samji NS, Blumenthal S. Diabetic nephropathy: newer
therapeutic perspectives. J Community Hosp Intern Med Perspect. 2018; 8(4): 200-
7. DOI: 10.1080/20009666.2018.1500423.

143. Khan BV, Harrison DG, Olbrych MT, Alexander RW, Medford RM.
Nitric oxide regulates vascular cell adhesion molecule 1 gene expression and
redox-sensitive transcriptional events in human vascular endothelial cells. Proc
Natl Acad Sci USA. 1996; 93: 9114-9.

144. Kim F, Tysseling KA, Rice J. Free fatty acid impairment of nitric
oxide production in endothelial cells is mediated by IKK beta. Arterioscler Thromb
Vasc Biol. 2005; 25: 989-94.

145. Kim JA, Montagnani M, Koh KK, Quon MJ. Reciprocal relationships
between insulin resistance and endothelial dysfunction: molecular and
pathophysiological mechanisms. Circulation. 2006; 113: 1888-904.

146. Klabunde RE. Cardiovascular Physiology Concepts [Internet]. 2016
[cited 2019 March 21]. Available from:
https://www.cvphysiology.com/BloodFlow/BF012.htm.

147. Kleinert H, Pautz A, Linker K, Schwarz PM. Regulation of the
expression of inducible nitric oxide synthase. European Journal of Pharmacology.
2004; 500: 255-266. DOI: 10.1016/j.ejphar.2004.07.030.

148. Knapp M, Tu X, Wu R. Vascular endothelial dysfunction, a major



189

mediator in diabetic cardiomyopathy. ActaPharmacol Sin. 2018. DOI:
10.1038/s41401-018-0042-6.

149. Kuroki M, Voest EE, Amano S, Beerepoot LV, Takashima S,
Tolentino M, et al. Reactive oxygen intermediates increase vascular endothelial
growth factor expression in vitro and in vivo. J Clin Invest. 1996; 98: 1667-75.

150. Largay J. Case Study: NewOnset Diabetes: How to Tell the Difference
Between Type 1 and Type 2 Diabetes. Clin Diabetes. 2012; 30: 25-6. DOI:
http://dx.doi. org/10.1371/journal.pone.0182088.

151. Lee WH, Kim SH, Lee Y, Kwon B, Song H, Kwon BS, et al. Tumor
necrosis factor receptor superfamily 14 is involved in atherogenesis by inducing
proinflammatory cytokines and matrix met alloproteinases. Atheroscler Thromb
Vasc Biol. 2001; 21: 2004-10.

152. Leontis Lisa M, Hess-Fischl Amy. Type 2 Diabetes Complications.
[Internet]. 2018 |[cited 2019 March 21]. Awvailable from: https://www.
endocrineweb.com/conditions/type-2-diabetes/type-2-diabetes-complications.

153. Li J, Wei J, Xu P, Yan M. Impact of diabetes-related gene
polymorphisms on the clinical characteristics of type 2 diabetes Chinese Han
population. Oncotarget. 2016; 7(51): 85464-71.

154. LiJY, Tao F, Wu XX, Tan YZ, He L, Lu H. Polymorphic variations
in manganese superoxide dismutase (MnSOD) and endothelial nitric oxide
synthase (eNOS) genes contribute to the development of type 2 diabetes mellitus in
the Chinese Han population. Genet Mol Res. 2015; 14(4): 2993-3002. DOI:
10.4238/2015.0ctober.21.20.

155. Li TY, Rana JS, Manson JE, Willett WC, Stampfer MJ, Colditz GA,
et al. Obesity as compared with physical activity in predicting risk of coronary
heart disease in women. Circulation. 2006; 113: 499-506.

156. Li W, Abdul Y, Ward R, Ergul A. Endothelin and diabetic
complications: a brain-centric view. Physiol Res. 2018; 67(Supp. 1): S83-S94.

157. Lian K, Guo X, Huang Q, Tan Z, Xia C, Wang R, et al. Reduction
Levels and the Effects of High-Molecular-Weight Adiponectin via AMPK/eNOS



190

in Chinese Type 2 Diabetes. Exp Clin Endocrinol Diabetes. 2016; 124(9): 541-
547. DOI: 10.1055/5-0042-109262.

158. Libby P, Ridker PM, Maseri A. Inf2ammation and atherosclerosis.
Circulation. 2002; 105(9): 1135-43.

159. Liochev SI, Fridovich I. The role of O2—¢ in the production of HOe*: in
vitro and in vivo. Free Radic Biol Med. 1994; 6: 29-33.

160. Liu ZH, Ding YL, Xiu LC, Pan HY, Liang Y, Zhong SQ, et al. A
meta-analysis of the association between TNF-a -308G>A polymorphism and type
2 diabetes mellitus in Han Chinese population. PLoS One. 2013; 8(3): €59421.
DOI: 10.1371/journal.pone.0059421.

161. Lowell BB, Shulman GI. Mitochondrial dysfunction and type 2
diabetes. Science 2005; 307: 384-387.

162. Luna GlI, da Silva IC, Sanchez MN. Association between -308G/A
TNFA Polymorphism and Susceptibility to Type 2 Diabetes Mellitus: A
Systematic Review. J Diabetes Res. 2016; 2016: 6309484.

163. Luscher TF, Barton M. Biology of the endothelium. Clin. Cardiol.
1997; 20 (11, suppl. 2): 3-10.

164. Maahs DM, West NA, Lawrence JM. Epidemiology of Type 1
Diabetes. Endocrinol Metab Clin North Am. 2010; 39: 481-97. DOI:
http://dx.doi.org/10.1016/j. ecl.2010.05.011.

165. Madonna R, Balistreri CR, Geng YJ, De Caterina R. Diabetic
microangiopathy: Pathogenetic insights and novel therapeutic approaches. Vascul
Pharmacol. 2017; 90: 1-7.

166. Madonna R, De Caterina R. Cellular and molecular mechanisms of
vascular injury in diabetes-part I: pathways of vascular disease in diabetes. Vasc
Pharmacol. 2011; 54: 68-74.

167. Maejima K, Nakano S, Himeno M, Tsuda S, Makiishi H, Ito T, et al.
Increased basal levels of plasma nitric oxide in Type 2 diabetic subjects
relationship to microvascular complications. J Diabetes Complic.2001;15:135-43.

168. Mancia G, Fagard R, Narkiewicz K, Redon J, Zanchetti A, Bohm M,



191

[et al.] 2013 ESH/ESC Guidelines for the management of arterial hypertension:
The Task Force for the management of arterial hypertension of the European
Society of Hypertension (ESH) and of the European Society of Cardiology (ESC).
Journal of Hypertension. 2013; 31(7): 1281-1357.

169. Martinez-Barquero V, de Marco G, Martinez-Hervas S, Rentero P,
Galan-Chilet I, Blesa S, et al. Polymorphisms in endothelin system genes, arsenic
levels and obesity risk. PLoSOne. 2015; 10(3): e0118471. DOIl:
10.1371/journal.pone.0118471.

170. Matsumoto T, Ishida K, Nakayama N, Kobayashi T, Kamata K.
Involvement of NO and MEK/ERK pathway in enhancement of endothelin-1-
induced mesenteric artery contraction in later-stage type 2 diabetic Goto-Kakizaki
rat. Am J Physiol Heart Circ Physiol. 2009; 296: H1388-97.

171. Meigs JB, Larson MG, Fox CS, Keaney JF Jr, Vasan RS, Benjamin
EJ. Association of oxidative stress, insulin resistance, and diabetes risk
phenotypes: the Framingham Offspring Study. Diabetes Care. 2007; 30(2929-35):
155.

172. Microvascular Complications and Foot Care: Standards of Medical
Care in Diabetesd 2018. Diabetes Care. 2018; 41(Suppl.l): S105-S118.
DOIl.org/10.2337/dc18-S010.

173. Miranda KM, Espey MG, Wink DA. A rapid, simple
spectrophotometric method for simultaneous detection of nitrate and nitrite. Nitric
Oxide. 2001; 5(1): 62-71. DOI: 10.1006/ni0x.2000.0319.

174. Moncada S, Higgs EA. Nitric oxide and the vascular endothelium.
Handb Exp Pharmacol. 2006; 176: 213-54.

175. Mukherjee TK, Mukhopadhyay S, Hoidal JR. The role of reactive
oxygen species in TNFalpha-dependent expression of the receptor for advanced
glycation end products in human umbilical vein endothelial cells. Biochimica et
Biophysica Acta. 2005; 1744: 213-23. DOI: 10.1016/j.bbamcr.2005.03.007.

176. Mullarkey CJ, Edelstein D, Brownlee M. Free radical generation by

early glycation products: a mechanism for accelerated atherogenesis in diabetes.



192
Biochem Biophys Res Commun. 1990; 173(3): 932-9.

177. Muniyappa R, Sowers JR. Roles of insulin resistance in endothelial
dysfunction. Rev Endocr Metab Disord. 2013;14:5-12.

178. Nadeem A, Mumtaz S, Naveed AK, Mansoor Q, Aslam M, Ismail M.
Association of ADIPOQ C-11377G (rs266729), TNF-o G-308A (rs1800629) and
TNF-0 G-238A (rs361525) single nucleotide polymorphisms with type 2 diabetes
mellitus in Pakistani population. J Coll Physicians Surg Pak. 2017; 27(10): 625-
30.

179. Nakashima Y, Raines EW, Plump AS. Upregulation of VCAM-1 and
ICAM-1 at atherosclerosis-prone sites on the endothelium in the ApoE-deficient
mouse. Arterioscler. Thromb. Vasc. Biol. 1998; 18: 842-51.

180. Naruse K, Rask-Madsen C, Takahara N, Sung-woo Ha, Suzuma K,
Way KJ, et al. Activation of vascular protein kinase C-? inhibits Akt-dependent
endothelial nitric oxide synthase function in obesity-associated insulin resistance.
Diabetes. 2006; 55: 691-8.

181. Natali A, Taddei S, Galvan AQ, Camastra S, Baldi S, Frascerra S, et
al. Insulin sensitivity, vascular reactivity, and clamp-induced vasodilatation in
essential hypertension. Circulation. 1997; 96: 849-55.

182. Natali E, Toschi S, Baldeweg D, Ciociaro D, Favilla S, Sacca L, et al.
Clustering of insulin resistance with vascular dysfunction and low-grade
inflammation in type 2 diabetes. Diabetes. 2006; 55: 1133-40.

183. Nathan C, Xie Q. Nitric oxide synthases: roles, tolls and controls.
Cell. 1994; 79: 915-8.

184. Nemoto S, Taguchi K, Matsumoto T, Kamata K, Kobayashi T.
Aminoguanidine normalizes ET-1-induced aortic contraction in type 2 diabetic
Otsuka Long-Evans Tokushima Fatty (OLETF) rats by suppressing Jabl-mediated
increase in ET(A)-receptor expression. Peptides. 2012; 33: 109-109.

185. Nesto RW. Correlation between cardiovascular disease and diabetes
mellitus: current concepts. Am J Med. 2004; 116: 11-22. DOI:
10.1016/j.amjmed.2003.10.016.



193

186. Nitric Oxide [Internet]. 2011 [cited 2019 March 21]. Available from:
http://cology4u.blogspot.com/2011/06/nitric-oxide.html.

187. Odegaard AO, Jacobs DR, Sanchez OA, Goff DC Jr, Reiner AP,
Gross MD. Oxidative stress, inflammation, endothelial dysfunction and incidence
of type 2 diabetes. Cardiovasc Diabetol. 2016; 15: 51.

188. Panero F, Gruden G, Perotto M. Uric acid is not an independent
predictor of cardiovascular mortality in type 2 diabetes: a population-based study.
Atherosclerosis.  2012; 221: 183-8. DOI: http://dx.doi.org/10.1016/j.
atherosclerosis.2011.11.042.

189. Park K, Gross M, Lee DH, Holvoet P, Himes JH, Shikany JM, et al.
Oxidative stress and insulin resistance: the coronary artery risk development in
young adults study. Diabetes Care. 2009; 32: 1302-7.

190. Patlak M. New weapons to combat an ancient disease: treating
diabetes. FASEB J. 2002;16:1853.

191. Peerapatdit T, Patchanans N, Likidlilid A, Poldee S,
Sriratanasathavorn C. Plasma lipid peroxidation and antioxidant nutrients in type 2
diabetic patients. J Med Assoc Thai. 2006; 89: S147-55.

192. Pi X, Xie L, Patterson C. Emerging Roles of Vascular Endothelium in
Metabolic Homeostasis. Circ Res. 2018; 123(4): 477-494. DOI:
10.1161/CIRCRESAHA.118.313237.

193. Poirier P, Giles TD, Bray GA. Obesity and cardiovascular disease:
pathophysiology, evaluation, and effect of weight loss: an update of the 1997
American Heart Association Scientific Statement on Obesity and Heart Disease
from the Obesity Committee of the Council on Nutrition, Physical Activity, and
Metabolism. Circulation. 2006; 113: 898-918.

194. Polovina MM, Potpara TS. Endothelial dysfunction in metabolic and
vascular  disorders.  Postgrad Med. 2014; 126(2): 38-53. DOI:
10.3810/pgm.2014.03.2739.

195. Porter KE, Riches K. The vascular smooth muscle cell: a therapeutic
target in type 2 diabetes? Clin Sci. 2013; 125: 167-82.



194

196. Prentki M, Nolan CJ. Islet ? cell failure in type 2 diabetes. The
Journal of Clinical Investigation. 2006; 116 (7): 1802-12.

197. Quehenberger A, Bierhaus P, Fasching C, Goff DC Jr, Reiner AP,
Gross MD. Endothelin 1 transcription is controlled by nuclear factor-kappaB in
AGE-stimulated cultured endothelial cells. Diabetes. 2000; 49: 1561-70.

198. Quyyumi AA. Endothelial function in health and disease: new insights
into the genesis of cardiovascular disease. Am J Med. 1998; 105: 32-9.

199. Raminderjit Kaur, Manpreet Kaur, Jatinder Singhcorresponding.
Endothelial dysfunction and platelet hyperactivity in type 2 diabetes mellitus:
molecular insights and therapeutic strategies. Cardiovasc Diabetol. 2018; 17: 121.
DOI: [10.1186/s12933-018-0763-3].

200. Rani J, Mittal I, Pramanik A, Singh N, Dube N, Sharma S, et al.
T2DIACoD: a gene atlas of type 2 diabetes mellitus associated complex disorders.
Sci Rep. 2017; 7(1): 6892. DOI: 10.1038/s41598-017-07238-0.

201. Reaven GM. Role of insulin resistance in human disease. Diabetes.
1998; 37: 1595-607.

202. Rich S, McLaughlin  VV. Endothelin receptor blockers in
cardiovascular  disease.  Circulation.  2003;  108: 2184-90. DOIl:
10.1161/01.CIR.0000094397.19932.78.

203. Rich SS. Genetics and its potential to improve type 1 diabetes care.
Curr Opin Endocrinol Diabetes Obes. 2017; 24(4): 279-284. DOI:
10.1097/MED.0000000000000347.

204. Rovira-Llopis S, Banuls C, Diaz-Morales N, de Maranon AM. Low
testosterone levels are related to oxidative stre ss, mitochondrial dysfunction and
altered subclinical atherosclerotic markers in type 2 diabetic male patients. Free
Radic Biol Med. 2017;108: 155-62.

205. Riirup C, Stobbe H. Determination of capillary lesions during
diagnosis by means of the tourniquet test of microangiopathies in diabetes mellitus.
Schweiz Med Wochenschr. 1979; 109(46): 1808-10.

206. Riirup C, Stobbe H. Simple diagnosis of diabetic microangiopathy by



195

means of the tourniquet test. Z Gesamte Inn Med. 1979; 34(24): 756-8.

207. Sadati SM, Radfar M, Hamidi AK, Abdollahi M, Qorbani M, Esfahani
EN, et al. Association between the polymorphism of Glu298Asp in Exon 7 of the
eNOS gene with foot ulcer and oxidative stress in adult patients with type 2
diabetes. Can J Diabetes. 2018; 42(1):18-22. DOI: 10.1016/j.jcjd.2017.03.001.

208. Sagar SK, Zhang C, Guo Q, Yi R. Lin-Tang. Role of expression of
endothelin-1 and angiotensin-1l and hypoxia-inducible factor 1 in the kidney
tissues of patients with diabetic nephropathy. Saudi J Kidney Dis Transpl.
2013;24:959-64.

209. Saltiel AR, Kahn CR. Insulin signalling and the regulation of glucose
and lipid metabolism. Nature. 2001; 414: 799-806.

210. Sandoval YH, Atef ME, Levesque LO, Li Y, Anand-Srivastava MB.
Endothelin-1 signaling in vascular physiology and pathophysiology. Curr Vasc
Pharmacol. 2014; 12(2): 202-14.

211. Schulze PC, Lee RT. Oxidative stress and atherosclerosis. Current
Atherosclerosis Reports. 2005; 7: 242-8.

212. Serebrovska TV, Portnychenko AG, Drevytska TI, Portnichenko VI,
Xi L, Egorov E, et al. Intermittent hypoxia training in prediabetes patients:
Beneficial effects on glucose homeostasis, hypoxia tolerance and gene expression.
Exp Biol Med (Maywood). 2017; 242(15): 1542-1552. DOI:
10.1177/1535370217723578.

213. Serebrovska TV, Portnychenko AG, Portnichenko VI, Xi L, Egorov E,
Antoniuk-Shcheglova |, et al. Effects of intermittent hypoxia training on leukocyte
pyruvate dehydrogenase kinase 1 (PDK-1) mRNA expression and blood insulin
level in prediabetes patients. Eur J Appl Physiol. 2019; 119(3): 813-23. DOI:
10.1007/s00421-019-04072-2.

214. Sesti LF, Crispim D, Canani LH, Polina ER, Rheinheimer J, Carvalho
PS, et al. The -308G>a polymorphism of the TNF gene is associated with
proliferative diabetic retinopathy in Caucasian Brazilians with type 2 diabetes.
Invest Ophthalmol Vis Sci. 2015; 56(2): 1184-90. DOI: 10.1167/iovs.14-15758.



196

215. Shastry BS. SNPs: impact on gene function and phenotype. Methods
Mol Biol. 2009; 578: 3-22. DOI: 10.1007/978-1-60327-411-1 1.

216. Sinisalo J, Paronen J, Matilla KJ. Relation of inflammation to vascular
function in patients with coronary heart disease. Atherosclerosis. 2000; 149 (2):
403-11.

217. Sinyachenko OV, Ziablitsev SV, Chernobryvtsev PA. Endothelial
dysfunction in glomerulonephritis. Donetsk: New World; 2006.152 p. In Russian.

218. Staiger H, Machicao F, Fritsche A, Haring HU. Staiger H, Machicao
F, et al. Endocr Rev. 2009; 30(6): 557-85. DOI: 10.1210/er.2009-0017.

219. Stow LR, Jacobs ME, Wingo CS, Cain BD. Endothelin-1 gene
regulation. FASEB J. 2011; 25: 16-28.

220. Su Y, Liu XM, Sun YM, Jin HB, Fu R, Wang YY, et al. The
relationship between endothelial dysfunction and oxidative stress in diabetes and
prediabetes. Int J Clin Pract. 2008; 62: 877-82.

221. Sumpio BE, Riley JT, Dardik A. Cells in focus: endothelial cell. Int J
Biochem Cell Biol. 2002; 34: 1508-12.

222. Szmitko PE, Wang CH, Weisel RD, de Almeida JR, Anderson TJ,
Verma S. New markers of inflammation and endothelial cell activation: part 1.
Circulation. 2003;108: 1917-23.

223. Tabatabaei-Malazy O, Khodaeian M, Bitarafan F, Larijani B, Amoli
MM. Polymorphisms of Antioxidant Genes as a Target for Diabetes Management.
Int J Mol Cell Med. 2017; 6(3): 135-147. DOI: 10.22088/acadpub.BUMS.6.3.135.

224. Tabit CE, Chung WB, Hamburg NM, Vita JA. Endothelial
dysfunction in diabetes mellitus: molecular mechanisms and clinical implications.
Rev Endocr Metab Disord. 2010; 11(1): 61-74.

225. Tang ZH, Fang Z, Zhou L. Human genetics of diabetic vascular
complications. J Genet. 2013; 92(3): 677-94.

226. Tanowitz HB, Huang H, Jelicks LA. Role of endothelin 1 in the
pathogenesis of chronic chagasic heart disease. Infect Immun. 2005; 73: 2496-503.

227. Tavares NA, Santos MM, Moura R, Aragjo J, Guimardes RL,



197
Crovella S, et al. Association of TNF-a, CTLA4, and PTPN22 polymorphisms

with type 1 diabetes and other autoimmune diseases in Brazil. Genet Mol Res.
2015; 14(4): 18936-44. DOI: 10.4238/2015.December.28.42.

228. Tesfamariam B, Cohen RA. Free radicals mediate endothelial cell
dysfunction caused by elevated glucose. Am J Physiol. 1992; 263: 321-6.

229. Toda N, Imamura T, Okamura T. Alteration of nitric oxide-mediated
blood flow regulation in diabetes mellitus. Pharmacol Ther. 2010; 127(3): 189-209.

230. Umans JG, Levi R. Nitric oxide in the regulation of blood flow and
arterial pressure. Ann. Rev. Physiol. 1995; 57: 771-790.

231. Umapathy D, Krishnamoorthy E, Mariappanadar V, Viswanathan V,
Ramkumar KM. Increased levels of circulating (TNF-a) is associated with (-
308G/A) promoter polymorphism of TNF-a gene in Diabetic Nephropathy. Int J
Biol Macromol. 2018; 107(PtB): 2113-21. DOI: 10.1016/j.ijbiomac.2017.10.078.

232. Verma S, Anderson TJ. Fundamentals of endothelial function for the
clinical cardiologist. Circulation. 2002; 105: 546-9.

233. Vessieres E., Guihot A.L., Toutain B. COX2-derived prostanoids and
oxidative stress additionally reduce endothelium-mediated relaxation in old type 2
diabetic rats. PL0oS One. 2013; 8 (7): e68217.

234. Vincent AM, Russell JW, Low P, Feldman E. Oxidative stress in the
pathogenesis of diabetic neuropathy. Endocr Rev. 2004; 25: 612-28.

235. Volpe M. Microalbuminuria screening in patients with hypertension:
recommendation for clinical practice. Int J ClinPract. 2008; 62 (1): 97-108.

236. Wang XL, Zhang L, Youker K, Zhang MX, Wang J, LeMaire SA, et
al. Free fatty acids inhibit insulin signaling-stimulated endothelial nitric oxide
synthase activation through upregulating PTEN or inhibiting Akt kinase. Diabetes.
2006; 55: 2301-10.

237. Wang Y, Marsden PA. Nitric oxide synthases: biochemical and
molecular regulation. Curr.Opin.Nephrol.Hypertens. 1995; 4: 12-22.

238. Wautier MP, Chappey O, Corda S, Stern DM, Schmidt AM, Wautier
JL. Activation of NADPH oxidase by AGE links oxidant stress to altered gene



198

expression via RAGE. Am J Physiol Endocrinol Metab. 2001; 280: 685-94.

239. Wei Wang, Amy CY. Diabetic Retinopathy: Pathophysiology and
Treatments. Int J Mol Sci. 2018; 19(6): 1816. DOI: 10.3390/ijms19061816.

240. Westergren HU, Svedlund S, Momo RA, BlomsterJ, Wahlander K,
Rehnstromet E, et al. Insulin resistance, endothelial function, angiogenic factors
and clinical outcome in nondiabetic patients with chest pain without myocardial
perfusion defects. Cardiovasc Diabetol. 2016; 15: 36.

241. Willey KE, Davenport AP. Nitric oxide-medulation of the E-1
signaling pathway in cardiovascular system. Brit. J. Pharmacology. 2001; 132:
213-220.

242. Williams B, Mancia G, Spiering W, Rosei EA, Azizi M, Burnier M,
et al. ESC Scientific Document Group (2018) 2018 ESC/ESH Guidelines for the
management of arterial hypertension. Eur. Heart J. 2018; 39(33): 3021-104.

243. World Health Organization. Definition and diagnosis of diabetes
mellitus and intermediate hyperglycemia : report of a WHO/ IDF consultation.
World Health Organization; 2006: 50.

244. Xu B, Chibber R, Ruggiero D, Kohner E, Ritter J, Ferro A.
Impairment of vascular endothelial nitric oxide synthase activity by advanced
glycation end products. FASEB J. 2003; 17: 1289-91.

245. Xu S., Liu X., Ming J., Ji Q. Comparison of exenatide with biphasic
insulin aspart 30 on glucose variability in type 2 diabetes: study protocol for a
randomized controlled trial. Trials.2016;17:160. DOI: 10.1186/s13063-016-1258-
8.

246. Yan ZP, Ma JX. Risk factors for diabetic retinopathy in northern
Chinese patients with type 2 diabetes mellitus. Int J Ophthalmol. 2016; 9(8): 1194-
99. DOI: 10.18240/ij0.2016.08.17.

247. Yau JW, Rogers SL, Kawasaki R, Lamoureux EL, Kowalski JW.
Global prevalence and major risk factors of diabetic retinopathy. Diabetes Care.
2012; 35: 556-64. DOI: http://dx.doi.org/10.2337/dc1119009.

248. Zambrano-Galvan G, Reyes-Romero MA, Lazalde B, Rodriguez-



199

Moran M, Guerrero-Romero F. Risk of microalbuminuria in relatives of subjects
with diabetic nephropathy: a predictive model based on multivariable
dimensionality reduction approach. ClinNephrol. 2015; 83(2): 86-92. DOI:
10.5414/CN10839.

249. Zanatta CM, Crispim D, Sortica DA, Klassmann LP, Gross JL,
Gerchman F, et al. Endothelin-1 gene polymorphisms and diabetic kidney disease
in patients with type 2 diabetes mellitus. Diabetol Metab Syndr. 2015; 7: 103. DOI:
10.1186/s13098-015-0093-5.

250. Zhang P, Lu J,Jing Y, Tang S, Zhu D, Bi Y. Global epidemiology of
diabetic foot ulceration: a systematic review and meta-analysis. Ann Med. 2016;
49: 106-16; DOI: http://dx.doi.org/1 0.1080/07853890.2016.1231932.

251. Zhang X, McGeoch SC, Johnstone AM, Holtrop G , Sneddon AA,
Macrury SM. Platelet-derived microparticle count and surface molecule expression
differ between subjects with and without type 2 diabetes, independently of obesity
status. J Thromb Thrombolysis. 2014, 37: 455-63.

252. Zhao Y, Li Z, Zhang L, Zhang Y, Yang Y, Tang Y, et al. The TNF-
alpha -308G/A polymorphism is associated with type 2 diabetes mellitus: an
updated meta-analysis. MolBiol Rep. 2014; 41(1):73-83. DOI: 10.1007/s11033-
013-2839-1.

253. Ziablitsev SV, Mokrii VY, Cristal MV. The value of polimorfism
Prol2Ala gene in violation of lipid peroxidation and antioxidant protection in
patient with type 2 diabetes mellitus. Journal of Education, Health and Sport
formely of Health Sciences. 2016; 6(9): 626-636.

254. Ziablitsev SV, Uzvenko TU, Chernobrivtsev OP, Grishov AA,
Palamar S, Ziablitsev DS. Influence of rs1137101 gene polymorphism of leptin
receptor on the development of diabetes mellitus type 2 and obesity. @iziox. acyph.
2018; 64 (6): 3-8.



200

JTOJATKHA

JlonaTok A

AKTH BIPOBAI’)KEHHSI Pe3yJibTaTiB POOOTH Y HAYKOBIi Ta NPaKTUYHIN

MiJIBHOCTI

cdn. HAH Yxpa'<'/u,~1t:6.ﬂ.
N / 0.0. Kpumrans

S -
NS
AKT BITPOBA’KEHHS

HaiimMeHyBaHHS _1pomo3uiiii: PesynsTaTd  JucepTaliiiHoi poGoTH Ha
37006yTTS BUEHOTO CTyNeHs KaHOu#aTa MeIWYHuX Hayk UYepHoOpuBIEeBa
Onekcaunpa IletpoBuua «Poib Te€HETHYHOro MONIMOpdisMy Yy PO3BHTKY
eHaoTeNianbHOi AUCHYHKUI Py IyKpoBOMY JiabGeTi 2-ro TUIy» B HACTYyIHOMY
BUTJISI:

1. XapakTep Ta po3MOiJ Cy/IMHHUX yCK/IaJIHeHb Y XBOPHX Ha IyKpOBUH niaber 2-
o THILY;

2. MexaHi3mu eHoTeNianbHol AuchyHKIIT TpH IyKpOoBOMY JiabeTi 2-ro THIly;

3. Pone momiMopdisMy TeHiB, L0 MaiOTh BiIHOLICHHs 10 peryisuii ¢yHKiii
eHJIOTeJTi0, IPU IyKpPOBOMY JiabeTi 2-ro TUILy.

KuMm Ta kxonu 3amponoHoBaHo: YepHobpusneB Onekcanap Ilerposud,
Hauionansuuii Memuunuii  yHiBepcurer imeni O.O. Boromonsus, kadenpa
naTtodizionorii, 2019 p.

JDxepeno indopmanii: Jluceprauiiina po6ora YepHoOpusuesa Onexcanapa
ITerpoBuua «Pojib reHeTUYHOro mMONIMOPGI3My y PO3BUTKY €HIOTEIiaNbHOL

nuchyHKIIT Tpu  IykpoBoMy niaGeti 2-ro THNy», HaykoBi myOGmikauii
Yepuobpusuesa O.JI. B «®isionoriudoMmy kypHail», «MibKHapOIHOMY
eHIOKPHHHOMY JKypHali», xypHaii «KiiHidHa eHJIOKPHHOJIOris Ta eHIOKpHHHA
xipypris» y 2018-2019 p.p.

Jle BrpoBajpkeHO: Pe3ynapTaTH BIPOBA/UKEHI Yy IPAKTUKY HAyKOBHX
JocHipKkeHs  Bimminy  isionorii  KpoBoOGiry Ul TMOSICHEHHS MeXaHi3MiB
MOIIKOKeHHs QYHKIIT €H0TEiI0 MPH IyKpPOBOMY AiabeTi 2-ro THIly.

Tepmin BripoBajpkeHHs: npotsiroM 2018-2019 pokis.

EdekTuBHICTh BrpoBa/pkeHHs: OnepkaHa J0JaTKoBa HayKoBa iH(popMarlis
IIOZI0 MEXaHi3MiB eHJoTeNianbHOI AUCPYHKIUIT i posli FeHETHYHOTO MoTiMopdizMy
IIpY IyKPOBOMY JiabeTi 2-ro THILy.

3aBigyBad Bifiny dizionorii kpoBoobiry,
IactutyTy ¢izionorii imeni O.0O. boromoneus HAH Vkpaiuu,

JIOKTOp MEIUYHHUX HayK, mpodecop, // s
ynen-kopecrionaeHT HAH VYkpainu 7z B.®. Carau



201

Ipoposx. noa. A

3ATBEPKYIO»

1. Hassa BnpoBakenHsi: MexaHi3MH PO3BUTKY €HIOTENalbHOI AUCHYHKIT mpH
LlyKpoBOMY Aiaberi 2-ro Tumy.

2. YcranoBa-po3po6Huk, aBrop: HauioHanbHuii MeIMuyHMH yHIBEPCHTET iMeEHi
0.0. boromonsns, kadenpa natodisionorii, acucrent Yeprobpusues O.I1.

3. Jlxepeno indopmanii: 1) 3s6miues CB, Uepuo6pusuen OIl, 3s6miunes JIC.
[TokasHuku eHpoTenianbHOi JUCOYHKIIT PU yKPOBOMY Aiaberi 2-ro THIy sK
BU3HAYalbHI ~ YMHHMKM  DO3BUTKY  YCKIQQHEHb.  MedxcOyHapooHslil
aHOOKpuronocuveckui xcypuan. 2018:14(7).661-7. 2) 3s6mniues CB, ITanosa TI,
Yepuobpusue OI1. 38’130k YHHHUKIB €HAOTEMIANBHOI JUCOYHKIIT 3 THKKICTIO
HykpoBoro niabery 2 tumy. Meouuna nayka Ykpainu. 2018;14(1-2):34-39.
3) 3s6niues CB, Yepnobpusues OIl, 3s6miues JC, Tapacenko CO. 3p'a30k
noniMopismy rs1799983 rewa NOS3 3 mykpoBum niaGerom 2 Tumy Ta
PO3BUTKOM HOro ycknaaHeHb. Kniniyna enookpunonozis ma eHOOKPUHHA
xipypeis. 2018:64(4):35-44.

4. Jle BmpoBamxeno: Ha kadexpi maromoriunoi isionorii HamioHaasHOro
Menu4yHoro yHiBepcutety iMeHi O.0. BoroMonbls npu npoBeaeHH i JIEKIIHHOro
Kypcy Ta TMpakTHYHMX 3aHATh 3a Temamu «[latonmoriyHa ¢i3ionoris
BYTJIEBOZHOrO 00MiHY», «IlaTodizionoris cepueBO-CyAMHHOI CHCTEMMY.

5. Tepminu BnpoBaxxenns: 2018-2019 Hasu. pik.

6. PesyibTaTH BOPOBA/KEHHSI: BHKOPHCTAHHSA  pE3Y/IbTATIB  HAYKOBHX
JOCTI/KEHb B HaBYAIBHOMY TNPOLEC] A03BOJISE PO3LMIMPUTH 3HAHHS CTY/ICHTIB
PO MEXaHI3MH €HJ0TENaTbHOT AMCOYHKIIT TPH LYKpOBOMY aiabeTi 2-ro Tuy.

7. 3ayBaxenHs Ta npono3uuii: Hemae.

8. 3arBepaxkeHo Ha 3acinauHi kadeapu Bix 19 mororo 2019 p., nporokon Ne 21.

BinmnoBizanbHui 3a BOPOBADKEHHS:

npodecop kadeapu narodizionorii

HauioHanbHOro MEJUYHOrO YHIBEPCUTETY

imeni O.0. Boromonbis,

I.MEJ.H., mpodecop 3a6niues C.B.



202
Iponos:k. noa. A

3BATBEPIKYIO»

B.o. npopekTopa 3 HayKoBO-TegaroriuHoi poboTu
Onecwkoro HalioH OLD MEeIUYHOrO YHIBEPCUTET,
n wioHasHOT MMM HOTO yHiBepCuTeTY

P At R\ 1
¢€$§£‘\m 9(;”?‘2? . C. BacTbsiHOB
éif Q\ O\ =
)~ .
et LR
Bl -
‘f«%’g 2019 p

AKT BITPOBAJUKEHHSE ="

1. Ha3ssa BnpoBakenHsi: MexaHi3MU PO3BUTKY €HIOTEialbHOI AMCYHKIIT npu
IlyKpoBOoMY Aiaberti 2-ro TuIy.

2. ¥YcraHoBa-po3po0HHK, aBTop: HauioHanpHWM MequyHMil yHiBEpCUTET iMeHi
0.0. Boromonsus, kadenpa narodisiosorii, acucrent Yepno6pusues O.I1.

3. xepeno indopmaunii: 1) 3s6miues CB, Yepuobpusues OIl, 3s6miues JIC.
[TokasHuky enpoTenianbHol qUChyHKLIT MPH yKpoBoMy AiabeTi 2-ro TUMy SIK
BU3HAYaJIbHI YAHHUKA  PO3BUTKY  YCKJIQJHEHb. Meoicoynapoonuiii
SHOOKpuHono2uveckuil scypran. 2018:14(7).661-7. 2) 3a6aiues CB, [Tanosa TI,
Yepuobpusues OIN. 38’130k YMHHHUKIB eHAOTENANBHOT AUCHYHKIIT 3 TAKKICTIO
uykposoro naiabery 2 tumy. Meduuna nayka Ykpainu. 2018;14(1-2):34-39.
3) 3a6niues CB, Yepuobpusues OIl, 3s6miue JIC, Tapacenko CO. 3B's30k
nonimMopdismy rs1799983 rema NOS3 3 uykpoBum aiaberom 2 Tumy Ta
PO3BUTKOM HOro yckinaaHeHb. Kuiniuna eHOOKpunonozis ma eHooKpuHHa
xipypeis. 2018:64(4):35-44.

4. Jle BnpoBamkeno: Ha xadepi 3aranpHol Ta Ki1iHiYHOT MaTos10riuHOT dizionorii
imeni B.B. TIloaBucoupkoro OpechbKOro HaliOHAAbHOTO  MEAWYHOTO
YHIBEPCHTETY NPH MPOBENEHHI JIEKUIHHOro Kypcy Ta NPaKkTUYHHX 3aHSTh 3a
Temoro «Ilatosnoriuna ¢izionorist ByrieBogHoro ooMiny.

5. Tepminu BnpoBaxkenns: 2018-2019 nagu. pik.

6. PesyabTaTH  BHpOBajKeHHsi: BHKOPHCTAaHHS  pe3y/bTaTiB  HAayKOBHX
pochimxens YepHoOpusuea O.I1. B HaByaibHOMY Mpoleci J03BOJSE
PO3IIMPUTH 3HAHHS CTY/IEHTIB PO MEXaHi3MH eHJ0TelialbHOT AUCHYHKIIT pH
LyKpoBOMYy AiabeTi 2-ro Tumy.

7. 3ayBaxeHHs Ta npono3uuii: Hemae.

8. 3arBepmxeno Ha 3acinansi xadenpu 04.02. 2019 p., nporokon Ne 7

BinnosinanbHuii 3a BpoBaKeHHS:

npodecop kadenpu narooriynoi ¢izionorii
iMeni B.B. IToasuconskoro
OpnecbKoro HaliOHATBHOTO MEAWYHOTO YHIBEPCUTETY [ Aé(ou(/
/ CaBuubkwuii [.B.

J.MeJ1.H., npodecop
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YIO»
3 HayKOBO-TI€JaroriqHo1
901 CTOMATOJIOT1YHOI
JBopuuk B.M.
2019 p.

1. Ha3a BnpoBap:keHHsi: MeXaHI3MU PO3BUTKY €HAOTeNaIbHOT JUCHYHKLIT pu
I[yKpOoBOMY niabeTi 2-ro Tuiy.

2. YcraHoBa-po3poOHuk, aBrop: HaiioHanbHUH MeAMYHUN YHIBEPCHUTET IMeHI
0.0. Boromonsus, kadenpa natodizionorii, acuctent YepHoopusues O.I1.

3. Mxepeso ingopmanii: 1) 3s6niues CB, YepnoOpusuer OIl, 3s6mxiues JIC.
[Toxa3nuku engorenianbHOI JUCHYHKLIT MPU LyKpOBOMY aiaderi 2-ro TUIy siK
BU3HAYaJIbHI YUHHUKA PO3BUTKY  YCKJIAQHEHb. Medicoynapoonuiii
asHookpunono2udeckuu xcypran. 2018:14(7).661-7. 2) 3s6niues CB, ITanosa TI,
YepuoOpusues OIl. 38’430k YHHHUKIB €HAOTENIaTbHOT TUCHYHKIIIT 3 TSHKKICTIO
ykpoBoro niabery 2 tumy. Meduuna nayka Vkpainu. 2018;14(1-2):34-39.
3) 3s6mniueB CB, Yepnoopusues OIl, 3a6nineB JIC, Tapacenko CO. 3B's30k
noiimopdizmy rs1799983 renma NOS3 3 mykpoBum giaberom 2 THmy Ta
PO3BUTKOM MHOro YycKiaaHeHb. KiiHiuHa eHOOKpUHONO2isi ma eHOOKPUHHA
xipypeia. 2018:64(4):35-44.

4. le BnpoBamxeno: Ha xadenpi nartodizionorii YkpaiHCbKOI MeaU4YHOI
cromarosoriyHoi akazaeMmii MO3 YkpaiHu npu NpoBeJeHHI JIEKLIHHOTO Kypcy
Ta TNpPaKTUYHUX 3aHATH 3a TeMoro «llaronoriyHa dizionoris BYIJIEBOIHOIO
oOMiHy», «ITaTodizionoris cepLeBo-Cy IMHHOI CUCTEMMY.

. TepMiHH BnpoBaxKeHHsI: BepeceHb-rpyaeHb 2018 p.

6. PesyabTaTn BnpoBaj:KeHHsi: BukopucTaHHS  pe3yJbTaTiB  HAyKOBHX
nociimkens UYepHoOpuBueBa O.I1. B HaByalbHOMY IIpoLeCi J03BOJISIE
PO3LIMPUTH 3HAHHS CTYJEHTIB NPO MEeXaHi3MU EHJOoTeNialbHOI AUCOYHKLIsI
IIPH ILIYKPOBOMY Aia0eTi 2-ro THmy.

7. 3ayBaxeHHs Ta npono3uuii: Hemae.

8. Oo6roBopeno Ha 3acinanni kadenpu 6.02.2019 p., nporokon Nel?2.

W

BianoBizanbHuU# 32 BIPOBaIKEHHS:
3aBinyBau kadenpu narodizionorii
VYKpaiHChKOI MEeIUYHOL

CTOMATOJIOTYHOI aKkaieMil,
1. MeJl. H., podecop B.O. Koctenko
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GBATBEPIKYIO»

AKT BITPOBAJI’KEHHSI

Hasea BnpoBamkenHsi: MexaHi3MM pPO3BMTKY €HAOTENaibHOI JMCRYHKUIT 1pH
LlyKpoBOMY jiabeTi 2-ro Tury.

YcraHoBa-po3poGHuK, aBTop: HamioHanbHMil  MeAMUHMI  YHiBEpCHTET imeni
0.0. Boromonbus, kadezapa narodizionorii, acucrent Yeprodpusues O.11.

. Mxepeno indopmauii: 1) 3a6miues CB, Yepno6pusue OIl. 3a6aines JIC.

[Toka3HukKM eHpoTemiaNbHOT AMCHYHKIIT Mpu LyKpoBoMmy jiaberi 2-ro Tuiy sk
BH3HaYaJlbHi YUHHUKH PO3BUTKY YCKJIa/IHEHb. Medwcoynapoonnwiit
sndokpunono2uveckuti acypran. 2018:14(7).661-7. 2) 3s6mniues CB. Ilanosa TI,
YeproGpusues OIl. 3B’430K UMHHHMKIB €HAOTENIANbHOI AUCYHKLIT 3 THKKICTIO
ykpoBoro miaGery 2 Tumy. Meouuna wnayka Vrpainu. 2018:14(1-2):34-39.
3) 3a6niues CB, YepuoGpusues OIl, 3s6miues JIC. Tapacenko CO. 3B'si30K
noaimopgizmy rs1799983 rena NOS3 3 wykpoBuM JiabeTom 2 THIY Ta PO3BHTKOM
iioro  ycknamHeHb. Kniniuna — eHOOKpUHONO2is ~ma  eHOOKPUHHA — XIpypeiA.
2018:64(4):35-44.

Jle BnpoBaxxkeno: Ha xadenpi marosoriunoi ¢izionorii JIBH3 «Tepuoniabenkuii
JepkaBHUM MeanuHuil yHiBepeutet iMeni 1.51. ['opGauechkoro MO3 Ykpaitit» 1ipn
TMpPOBEAEHH] JIEKUIHHOro Kypcy Ta NpaKTHYHUX 3aHATH 3a Temamu «llarosoriuna
(izionorisi ByrieBoaHOro ooMiHy».

Tepminu BnpoBamxkennsi: 2018-2019 naBuanbHuit pik.

PesyabTaTi BnpoBajkeHHsi: BUKOpMCTaHHsS pe3yJbTaTiB HayKOBHMX JIOCIIKEHb
Yepuobpusuesa O.I1. B HaByalbHOMY MpOLECI JO3BOJISE PO3LIMPUTH 3HAHHA
CTY/ICHTIB MPO MEXaHi3MH eHJ0TeNialbHOI JUCPYHKLIT NpU LyKpoBOMY diadeTi 2-ro
THITY.

3ayBazkeHHsi Ta nponosuuii: Hemae.

3arBepaxeno Ha 3acizanni kapeapu 18 mororo 2019 p.. nporokon Ne 2

Bianosinanbhuii 3a BIpoBaKeHHS:

3aB. xadenpu narosnoriuuoi ¢izionorii JIBH3 g,
«TepHONINBLCHKMIA iepiKaBHUIA MeTMUHMI W
yHiBepcuret imeHi 1.5, op6auescbkoro MO3 Ykpainuy, 4

A.M€J1H., mpodecop Jenedins O.B.



205

Iponos:k. noa. A

AKT BITPOBA/I’KEHHSI

1. HasBa BnpoBaukenns: MexaHi3Mn poO3BHTKY eHJ0TeiaibHOi aAMCHYHKUIT npu
LyKpoBOMY jiabeTi 2-ro Tury.

2. Ycranosa-pospobuuk, aprop: HauionanbHuii MeauunMii  yHiBepcuTeT  iMeHi
0.0. boromonbis, kadepa matodisionorii, acucrent Yepnodpusuen O.11.

3. Mxepeno indopmanii: 1) 3s6uiues CB, YepnoGpusues OIl, 3s6aiues JIC.
[Mokasuukn enporeniaabHoi ancdynkiii npu iykpoBomy aiaberi 2-ro Tumy sk
BHU3HAYaJIbHI UMHHUKH PO3BUTKY YCKJIa{HEHb. Meoicoynapoonuiii
aHookpunonocuveckuti scypuan. 2018:14(7).661-7. 2) 3a6aiues CB, Ilanosa TI,
YepuoGpusues OIl. 3B’430K YMHHHKIB €HAOTENianbHOT AMCHYHKUIT 3 THKKICTIO
uykpooro piabery 2 tumy. Meouuna wnayka Yipainu. 2018;14(1-2):34-39.
3) 3a6nines CB. YepuoGpusues OIl, 3s6aines JIC. Tapacenko CO. 3B's30k
noaiMopgismy rs1799983 rena NOS3 3 mykposum jiaGetom 2 THIY Ta PO3BUTKOM
Horo  yckmajaHeHb.  Kniniuna — eHOOKpunonozis —ma — eHOOKpuHHa  Xipypeis.
2018:64(4):35-44.

4. BazoBa ycTaHOBa, IkA NPOBOJAHTH BNPOBA/KEHHS: 3aropi3bKuil JepiKaBHMIA
MeJIM4HMI  yHiBepcuTeT, Kadeapa marosnoriyHoi ¢isiosorii (mporokonm Ne 9 Bix
12.03.2019 p.).

5. Tepminn BnpoBakennsi: 2018-2019 nasu. pik.
PesyibraTn BnpoBaqKeHHs: MaTepiaid BUKOPHCTOBYIOTHCS Y HABUATBHOMY
npoueci Kapeapu — JEKUIHOMY Kypci Ta NpakTMYHMX 3aHATTSIX 32 TeMamu
«Ilaronoriuna  ¢isiosnoris  ByrneBogHoro o6Miny», «Ilatonoriuna  ¢isionoris
CEPLIEBO-CYIMHHOT CUCTEMUY.

7. 3ayBaskeHHsI Ta NPONO3HUIT: HE BHOCHIHCDH

BianosizanbHuii 3a BpoBaukeHHs:

[Ipodecop kadbeapu naronoriunoi disiomorii
3anopi3bKoro AepKaBHOrO MEANYHOTO YHIBEPCHT

JLMEJLH.. npodecop B. AGpamon

e le 0o C
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SATBEPKYHO»

[IpopekTop 3 HayKOBO-TNEaroriunoi podoTu
XapKiBChbKOIr0 HalliOHAJILHOIO MEMYHOTO
YHIBEPCUIELY

0 > s
// eI =
[ PoEIomAg s |- b 2019 p.
YHIBEPCHTET
Ne01896866

AKT BITPOBA/KE
maTepiajiiB HAyKOBHX 10C/Ii1KeHb ‘{epHoﬁpuBueBa O.IL
B HaBYAJbHHII npouec

Hassa BnpoBauKeHHsi: MeXaHi3MH PO3BUTKY €H0Te1iaibHOT IMCOYHKILT IIPH [yKPOBOMY
niabeti 2-ro TUIy.

YcranoBa-po3podnuk, aprop: Hauionansnuit Meanunuii ynisepenret imeni O.0. boromo-
sblis, Kadeapa narodisiosnorii, acucrent Yepnodpusiies O.11.

Jokepenio indopmanii:

1). 3s6niues CB, YepnoGpusues OI1, 3s6:iues JIC. [TokasHuku eHuoTeianbHOT IMCHYHKILIT npH
IyKpOBOMY JiabeTi 2-ro THIy sk BH3HAYalbHi YHHHHKM DO3BHUTKY YCKIAAHEHb. Meoicoyna-
POOHbLI 3HOOKpUHON02uYeckul Jcypran. 2018:14(7).661-7.

2). 3s6nines CB, ITanosa TI, UeproGpusues OI1. 385130k YHHHUKIB €HI0TENIaTbHOT AMCHYHKILT
3 TAXKKICTIO IyKpoBOro jiabery 2 tuny. Meouuna nayka Yrpainu. 2018:14(1-2):34-39.

3). 3s6niues CB, YepnoGpusues OIl, 3stmines JIC, Tapacenko CO. 38's30k nosiMopdizmy
rs1799983 rena NOS3 3 1ykpoBuM j1iaGeTom 2 THITY Ta PO3BUTKOM HOTO YCKaiHEeHb. Kiiniy-
Ha eHOOKpuHo102is ma endokpunna xipypeis. 2018:64(4):35-44.

Jle BnpoBamkeno: Ha kade/pi natonoriunoi disionorii im. J[.O. Anbnepna XapKiBcbkoro

HaIliOHAJILHOTO MEAMYHOTO YHIBEPCUTETY NP MPOBEICHHI JIEKIIHOTO Kypey Ta MpaKTHy-

HUX 3aHATH 3a TeMamu «[latosioriuna ¢isziosioris ByrieBoaHoro ooMiny», «llarodisiosnoris

CEepLEBO-CYAMHHOI CUCTEMUY.

Tepminu BnposBamkenns: 2018-2019 napuanbnuii pix.

Pe3y/ibTaTH BNpoBaxxKeHHsi: BUKopHCTaHHS pe3y/IbTaTiB HAYKOBMX 10C/iDKeHb YepHo-
Gpusiesa O.I1. B HABYAJILHOMY TPOIECi JI03BOIMIO POIIMPUTH 3HAHHS CTYJCHTIB L1010
MexaHi3MiB GpopMyBaHHs eH/I0Te ialbHOT AMCHYHKIIT NpH 1yKpOBOMY JiabeTi, 3B 53Ky Ma-
pKepiB eHA0Te i aTbHOT IUCHYHKILT 3 THKKICTIO 3aXBOPIOBAHHS.

3ayBazkeHHs Ta npono3uuii: Hemae.

3arBepaskeno Ha 3aciganti kadenpu 14.03.2019 p.. npotokon Ne 3.

BinoBi1abHuMii 3a BIPOBAUKECHHS:

3ag. kadeapu narosnoriynoi ¢iziosorii im. J1.O. Anbnepna

XapKiBCHKOT0 HaIliOHAILHOTO MEIMYHOTO YHIBEPCUTETY
JI. MeJL. H., mpodecop

[(ﬂ,/ 0O.B. Hikonaesa
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IIpomoBx. moa. A

«3ATB
Jn 0 IHCTUTYTY
Cy, rO YHIBEPCHUTETY

Aa A.M.

«

AKT BITPOBAI’KEHHS$1

. Ha3Ba BnpoBaukennsi: MexaHizmMu po3BUTKY eHaOTeianbHOI aucdyHKLii npu

LyKpoBoMy aiabeTi 2-ro Tumy.
Ycranosa-po3poduuk, asrop: HauioHanbHWI MeIMuHMI YHIBEPCHTET iMEHI
0.0. boromonbus, kaeapa natodizionorii, acucrent Yepno6pusues O.I1.

- lxepeno indgopmaunii: 1) 3a6niues CB, Yepnobpusues OI1, 3a6aiues JIC.

[Toka3HUKK eHaoTemianbHOi AMcdyHKUIT Mpu LyKpoBoMy aiabeti 2-ro TMNy sk
BH3HAYaJ1bHI UMHHUKH PO3BUTKY YCKJIaIHEHD. Mescoynapoonwiii
SHOOKpunoocudeckutt syeypnai. 2018:14(7).661-7. 2) 3s6mues CB, INanosa TI,
YeproOpusues OI1. 3B’ 430k YNHHHUKIB €HAOTEMAILHOT AMCPYHKLT 3 TAIKKICTIO
uykposoro aiabery 2 rtuny. Meouuna nayka Vipainu. 2018;14(1-2):34-39.
3) 3a6niues CB, YepnoGpusues OI1, 3a6niues JIC, Tapacenko CO. 3B's30k
nonimopdizmy rs1799983 rena NOS3 3 uykposum aiaGetom 2 Tuny Ta
PO3BMTKOM HOro YCKIaaHeHb. Kiuiniyna enookpunoio2is ma enooKkpunna

xipypeis. 2018:64(4):35-44.

. ba3oBsa ycranoBa, sika MpPOBOAMTH BMNPOBA/KeHHSI: MeaMUHUH THCTUTYT

Cymcbkoro aepskasHoro yuisepeutety MOH Vkpainu, kadeapa disionorii i
naro@izionorii 3 kypcom meauuHoi Gionorii(nporokon Nel7 sia 19.03.2019 p.).

. Tepminn BnpoBakennsi: 2018-2019 nasu. pik.

PesyabTaTH BNpoBajKeHHsI: MaTepiaii BUKOPUCTOBYIOTHCS Y HABYATLHOMY
npoueci kadeapu — JEKWIHHOMY Kypci Ta NMPaKTHYHHX 3aHATTAX 32 TEMaMu
«IlaTonoriyna ¢izionoris ByrJieBoAHOro 0OMIHY».

3ayBaskeHHSsI Ta NPONO3HLIT. HE BHOCHIIMChH

BianosinanbHuii 3a BOpoBaykKeHHA:

[Tpodecop kadenpu disionorii i narodizionorii
3 KYpcoM Meau4Hoi 610510r11,

1.0.H., npodecop ‘//g 7 B. 1O. ["apOy3oBa
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«3ATBEP/KYIO»

Hepmnwr@o‘ppkﬁﬁ) B
IBaHo-%aHmﬁ o

marepiaJiiB HayKOBHX Jocaipxkenb YepHoopusuesa O.I1.
B HAaBYAJbHHH npouec

1. Ha3pa BnpoBamkeHHsi: MexaHi3MU PO3BUTKY €HIOTeJNiaabHOI JUChYHKLUIT IpH
I[yKpoBOMY aiabeTi 2-ro THILy.

2. YcranoBa-po3poOHuK, aBrop: HainioHanbHUii MeIWYHHUN YHIBepCHTET iMeHi
0.0. boromonsug, kadenpa narodisionorii, acucreHT Yepnobpusues O.I1.

Joxepedio indopmauii: 1) 3s6miues CB, Yepno6pusues OI1, 3s6aines JIC.

ITokasHuku eHporenianbHOI AUCHYHKUIT MpH IyKpoBOMY AHiabeTi 2-ro TUIy K

BU3HAYaJIbHi YUHHUKHU PO3BUTKY YCKJIaHEHb. Meosicoynapoonuwiii

aHOokpuronozuueckuil scypuan. 2018:14(7).661-7. 2) 3sa6niue CB, ITanosa TI,

YepuoOpusues OIl. 3’30k YMHHHUKIB €HAOTENialbHOI AUCHYHKLIT 3 TSHKKICTIO

nykpoBoro miabery 2 tumy. Meoduuna nayka Yxpainu. 2018;14(1-2):34-39.

3) 3a6niueB CB, YepnoOpuue OIl, 3s6nines JIC, Tapacenko CO. 3B's30k

nonimMopdizmy rs1799983 rena NOS3 3 uykpoBum aiabeTom 2 THITY Ta PO3BUTKOM

Woro ycknagHeHb. Kniniuna eHOOKpuHonozis ma eHOOKpUHHA  XIpYpeis.

2018:64(4):35-44.

3. le BnpoBamxkeno: Ha kadenpi mnarodisionorii IBaHo-PpaHKiBCEKOrO
Hal[lOHAJIBHOTO MEMYHOTO YHiBEepCHTETYy IpH NMPOBEJEHHI JIEKLIIHOro Kypcy
Ta NMPaKTUYHUX 3aHATH 3a TeMaMu «[latosoriunHa ¢isiosnoris ByrJieBOJHOTO
obMminy», «ITaTodizionoris cepLeBo-CyJUHHOI CUCTEMHI.

4. Tepminu BnpoBagxenns: 2018-2019 Hagu. pik.

5. PesyJbTaTH  BNPOBA/JKEeHHsI: BHKOpHCTaHHS  pe3ysbTaTiB  HayKOBHX
nociimkens YepHoOpuBnesa O.JI. B HaBYaJbHOMY TIPOILECI O3BOJIUIIO
PO3LIMPUTH 3HAHHS CTYJIEHTIB MPO MeXaHi3MH (OpMYBaHHs €HJOTeNialbHOl
auchyHKUii nmpu  LOyKpoBoMy  miaberi, BHSBHJIO 3B’S30K  MapKepiB
eHIOTEeMaNbHOI AUCYHKILIT 3 THKKICTIO 3aXBOPIOBAHHSI.

6. 3ayBaxeHHs Ta npono3uuii: Hemae.

7. 3aTBepaxkeHo Ha 3acifaHHi kapenpu 26 6epesns 2019 p., mpotokon Nel0/1.

Bianosinanabuuii 3a BNpoBaaKeHHs:

3aBiflyBayd Kadeapu naToynoriyHoi ¢izionorii

IBaHO-PpaHKiBCHKOT0 HAIL[iOHAJIIEHOTO

MEJIMYHOT'O YHiBEPCUTETY

I.M€J.H., mpodecop ) JL.M. 3asup
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3BATBEPIKYIO»

HAMH VYkpaiuu
10.I1. BnoBuyeHko

B HAaBYAJIbHHH npouec

1. Hasea BOpoBaKeHHs: MexaHi3MH DPO3BUTKY CHIOTENaibHOT JAMCOYHKIIT TIpH
IyKpoBOMY JiabeTi 2-ro THILy.

2. YcranoBa-po3podnmk, aprop: HamionanpHuil  MeauuHuii  yHiBepcuTeT  iMeni
0.0. boromonbis, kapeapa narodiziosorii, acuctent Yepnodpusues O.I1.

3. Jlxepeao indopmauii: 1) 316nines CB, Yepno6pusues OI1, 3a6mines JIC. [lokasnuku
EHI0TeNianbHOT AUCYHKIIT pH 1IyKpoBoMy AiabeTi 2-ro THIY sK BH3HAYalbHi YNHHUKH
PO3BHTKY YCKIaIHEHb. MeocOynapoousiii sndokpunonoeuyeckuii scypran. 2018:14 (7). 661-
7.2) 3s6nines CB, Ilanosa TI, YepnoOpusie OIl. 3B’S30Kk YMHHHKIB CHIOTE/IANbLHOT
JauchyHKIIT 3 TOKKICTIO yKpoBoro miabery 2 tumy. Meouuna nayxka Yrpainu. 2018:14 (1-
2):34-39. 3)3s6nines CB, UYepuobpusues OIl, 3s6miues JIC, Tapacenko CO. 3B'a30k
nosimopgismy rs1799983 rena NOS3 3 umykpoBuM jiabeToM 2 THIy Ta PO3BHTKOM HOro
yekiiaanenn. Kuiniuna endoxkpunonoezis ma enookpunna xipypeis. 2018:64(4):35-44.

4. ]le BnpoBamkeno: Ha xadexpi narosoriynoi ta Tonorpacdiynoi anatomii HarionansHot
Me/nuHOT akajaeMii micasaumioMHoi oceitk imeni [1JI. Illynumka npu rnposejeHHi
JIEKIHHOTO KypCy Ta IPaKkTHYHUX 3aHSTh 3a TeMoto «IlaTosoriuna aHaTOMisi €HAOKPHHHOT
CHCTEMH Ta IIOPYILEeHHs 0OMiHY PEYOBHHY.

5. Tepminn BupoBakenns: 2018-2019 HaBu. pik.

6. BazoBa ycraHoBa, sIka NPOBOAMTHL BHPOBA/UKeHHs:: Kadeapa martosorivHoi Ta
Tonorpaiunoi anaromii HanioHanbHOT MeIM4HOI akajaeMii MiC/sMIIOMHOT OCBITH iMEHI
I1.J1. [llynuka.

7. Pe3y/bTaTH BNPOBAUKEHHsl: B HABYQIbHHM MpOLEC - BHKOPHCTaHHsS pE3yJbTaTiB
HaykoBux jociiokenb UYepHoOpusuesa O.I1. B HaBUaIbHOMY HPOLECI J03BOJIMIIO
PO3IIMPUTH 3HAHHS CIIyXayiB PO MeXaHi3Mu (GOpMyBaHHs eHIOTeaNTbHOI MCYHKILT 11pH
IyKpOBOMY /iaGeTi, BHSBUJIO 3B’S30K MapKepiB eHIOTeNalbHOi JUCHYHKIIT 3 THKKICTIO
3aXBOPIOBAHHSI.

8. 3aysakennsi Ta npono3uuii: Hemae.

ITpono3uilis 06roBopeHa Ta 3aTBep/yKeHa Ha METOAMYHOMY 3acilaHHi Kadeapu naroloriyHoi a
tonorpadiunoi anaromii HMAITO imeni ITJI. (mpotokosn Bix 18.03.2019 Ne 4).

BinmnosinaibHui 3@ BIIPOBAKCHHS:

3aB. kayesipu marosoriyHoi Ta TonorpadiqHoi
anaromii HauioHambHOT MeIUYHOT akajemii
micasanniiomuoi ocity iMeni I1.JL. Illynuka

JI.MEJLH., mpodecop Jsik O.0.
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Honaroxk b
Cnucoxk nyoJaikanii 3100yBaua

3sa6mineB CB, Yepnoopurner OII, 3sa6mnes JIC, Crapoaybcska OO.,
AoGpsximoBa Ib. [larorenernuna ponb eHgoreniny-1 Ta momimopdizmy Horo
perenTopiB npu IyKpoBoMy aiadeti 2 tury. Pizion acypn. 2019;65(2):22-30.
(Ocobucmuti 6Hecox 3000y8aua nosA2A€ y NPOBEOeHHl 1abopamopHux
00CNiOJHCeHb, CMamMUCMUyHit 00pooYi pe3y1bmamis, opmyI08aHHI BUCHOBKIB
i niocomosyi mamepianie cmammi 00 nyoiKayii).

Chernobryvtsev OP. The endothelial dysfunction factors in diabetes mellitus 2
type. Journal of Education, Health and Sport. 2019;9(1):410-6. (Ocobucmuii
BHECOK 3000y8aua Noafg2A€ Y NPOBEOEHHI 1AOOPAMOPHUX OO0CTIONHCEHD,
cmamucmuyHii 0opooyi pe3yromamis, Gopmyat08aHHI BUCHOBKIB I Ni020MO8Yi
mamepianie cmammi 00 nyoniKayii).

3sa6mineB CB, Yepnoopusuer OIl, 3s6mineB JIC. 3nadueHHs pakTopy HEKPO3y
NyXJUH alb(a y MexaH13MaX pO3BUTKY HeQpOIarii Mpu LyKpoBOMY aiadeTi 2
tuny. Knin enooxp ma enooxp xip. 2019;65(1):72-80. (Ocobucmuii énecok
3000y8aua noasacac y npo8eoeHHi 1a00pamopHux 00Cai0HCeHb, CMAMUCMUYHIT
00pobYi pe3ynbmamis, HOpPMYNI08AHHI BUCHOBKIE [ Nid2omosyi mamepianie
cmammi 0o nyonikayii).

3s60miueB CB, UepnoOpusne OIl, 3s6mueBa MB. CrpykTypa yckiagHEHb
I[yKPOBOTO fia0eTy 2 THUMY Yy 3aJeXKHOCTI BIJ WOTO TSHKKOCTI. AKmyanvHi
npobaemu mpancnopmnoi meduyunu. 2019;55(1):130-7. (Ocobucmuii énecox
3000y8aua nosacac y npoedeHHi 1a00pamopHux 00CaI0NCeHb, CMAMUCMUYHIU
00pobyi pe3yrbmamis, QOPMYIOBAHHI BUCHOBKIE [ Ni020MOBYi mamepianie
cmammi 00 nyonikayii).

3s6mines CB, Uepnoopusuer OIl, 3s6mnes JC. ITomimopdizm rs1800629
reHa TNFa npu mykpoBomy aiabeti 2 Tumy. 3B’S30K 3 pO3BUTKOM Hedpomarii.
Meoicoynap snookp swcypn. 2019;15(1):24-30. (Ocobucmuii énecox 3006y8aua

noJisieae y npo8eoeHHi 1abopamopHux O0CAIONCeHb, CMAMUCMUYHI 00pooYi



10.

211

pe3yibmamia, Gopmyno8aHHi BUCHOBKIE | NI020mMosYyi mamepianie cmammi 00
nyonixayii).

Ziablitsev SV, Uzvenko TU, Chernobrivtsev OP, Grishov AA, Palamar S,
Ziablitsev DS. Influence of rs1137101 gene polymorphism of leptin receptor
on the development of diabetes mellitus type 2 and obesity. Fiziol Zh.
2018;64(6):3-8. (Ocobucmuii snecox 3000ysaua noaseac y NpPoOGeOeHHI
1aO0pamopHux 00CII0NHCEHb, CMAMUCMUYHILU 00pOoOYI pe3y1bmamis).

3s6mineB CB, YUepnoopusies OII, 3s6:mines JC. IlokasHuku eHaoTeaiaaibHO1
TUCPYHKIIT MpU IyKPOBOMY [1a0eTi 2-TO THUIY SIK BU3HA4yajdbHI YUHHUKHU
PO3BUTKY yCKJIamHeHb. Meowcoynap snooxkp ocypn. 2018;14(7).661-7.
(Ocobucmuti 8Hecok 3000y8aua noisgeae y NPoOGeOeHHI 1abopamopHux
00CiJHCeHb, CIMamucmuyHit 00pooYi pe3yibmamis, Gopmya08aHHI BUCHOBKIB
i niocomosyi mamepianie cmammi 00 nyoniKayii).

3sa6mineB CB, YepnoOpusueB OII, 3s6mnes JIC, Tapacenko CO. 3B's30k
nommoppizmy rs1799983 rena NOS3 3 nykpoBum niaberom 2 TuIly Ta
PO3BHUTKOM #oro yckiamHeHb. Kuin endokp ma enookp xip. 2018;64(4):35-44.
(Ocobucmuti 6Hecox 3000y8aua NoOsA2AE Y NPOGEOeHHI 1aboOpamopHux
00CNiJICEeHb, CIMAMUCMUYHIL 00poOYI pe3yibmamis, Gopmyat08aHHi BUCHOBKIB
i niocomosyi mamepianie cmammi 00 nyONIKAyYii).

3s0mines CB, IlanoBa TI, UYepnoOpuBuer OIIl. 3B’S30Kk YMHHUKIB
eHJoTemanbHOl AUCPYHKINT 3 TSKKICTIO IyKpoBoro miabery 2 tumy. Meod
nayka Yxpainu. 2018;1-2:34-39. (Ocobucmuti eénecox 3000y8aua noaseae y
npogedeHHi  1abopamopHux  O0O0CHIONCeHb,  CMAMUCMUYHI — 00poOYi
pe3yibmamia, GopMyno8aHHi BUCHOBKIE | NI020MOosYi mamepianie cmammi 00
nyonikayii).

3s6mineB CB, Morunescekuit CIHO, bymyeBa OB, UYepnoOpusnes OIl
MoxnuBa ponb momiMopdizmiB 1s759853 1 rs9640883 rena AKRIB1 npu
niabeTH4HiM peTuHomaTtii 1 IykpoBoMmy niaberi 2 tumy. Kuin enookp ma
enookp xip. 2017;58(2):34-8. (Ocobucmuii enecox 3006y8aua noasieac y

npogedeHHi  1abopamopHux  O0OCHIONCeHb,  CMAMUCMUYHI — 00poOYi
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pe3yibmamis).

3s6miueB CB, Yepnobpusues [1A, YepnoOpusues OIl, AutonoB €B. Brums
noiiMopdizmy rs1137101 rena penentopa JENTHHY Ha PO3BUTOK ITYKPOBOTO
niadery 2-ro tumy. Excn i xnin meo. 2016;71(2):86-90. (Ocobucmuii énecox
3000y8aua noas2ac y npo8edeHHi 1a00pamopHux 00CIi0HCeHb, CMAMUCMUYHil
00pobYi pe3ynbmamia).

3s6mines CB, Jlapin OC, HoBocenbcka BB, Jlamyk TI, I'aBpromenko JIB,
UepnoOpusiieB OIl. YnpapiiHHS TEXHOJOTIYHUMU IPOILIECAMH Ta KpUTEpii ixX
OI[IHKM Ha eTamax BUKOHAHHA JIaOOpaTOpPHUX AOCHIKEHb. KniH eHOOKp ma
enookp xip. 2015;49(1):55-61. (Ocobucmuii eunecox 3000y6aua nonseac y
PO3pobyi Kpumepies 0151 OYIHKU 1AOOPAMOPHUX QOCTIONCEHb, CIMAMUCTUYHILL

00pobyi pe3ynomamia).
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IMponosxk. noa. b
Anpobauis pe3yJbTaTiB qUcepTaLil

OCHOBHI TIOJIOKCHHS pO6OTI/I BUKJIQACHO Ta O6FOBOp€HO Ha HAYKOBO-

NPAKTUYHUX KOH(EPEHIIISX PI3HOTO PiBHSL:

13.

14.

15.

16.

Zyablitsev SV, Chernobryvtsev OP. Role of Endotelin-1 and polymorphism
of its receptors in type 2 diabetes mellitus and its complications. Marepiaiu
XX-to 3’i3gy Ykpaincekoro ¢izionoriunoro toBapuctsa iM. [L.I'. Koctioka 3
MDKHApPOJIHOIO y4YacTio, NPUCBIYEHOrO 95-piydio BiJ [HS HapOKEHHS
akagemika ILI. Koctioka. 2019 p., m. KuiB. @izion axcypn. 2019;65(3):101.
Dopma yuacmi — nyoaikayis me3s, yCHA O0ON0GIOb.

3s6mines CB, UepnoOpusne OIl Brums nonimopdizmiB rs1799983 rena
NOS3 Ta rs1800629 rena TNFA Ha po3BUTOK €HAOTENIANbHOI TUCPYHKIIT Y
XBOpux Ha IykpoBuit niader 2 tumy. Tesu VII Ilnenymy VYkpaincpkoro
HAyKOBOTO TOBapHCTBa MaTO(}i310J0TIB Ta HAYKOBO-TIPAKTHYHA KOH(EPEHIIIS
«IHTErpaTBHI MEXaHI3MHM NATOJIOTIYHUX MPOLECIB: BiJl €KCIEPUMEHTATbHUX
JOCIIJKEHb JI0 KIIHIYHOI TNPaKTHKW», TpucBideHl 110-piyyro 3 gHA
HapokeHHs uineHa-kopecnonaenta AMH CPCP, npodecopa M.H. 3aiika. 10-
12 xxoBTHa 2018 p., m. IlonraBa. IlonraBa, 2018:32-3. @opma yuacmi —
nyonikayis mes, ycHa 00nogiob.

3s6miueB CB, Yepnoopusnes OII, I'pumo AA, Ilanamap C. Ilonimopdizm
re”iB mnpoiideparopa mepokcucom ramma 2 tuny (PPARG) ta peuenropa
aentuHy (LEPR) 00yMOBIIOIOTE PO3BHUTOK ITyKpoBOTro aiabety 2 tumy. brom.
Mat-1iB Hay4dH. KoH(®. XVII untanusa im. B.B. [logsuconkoro. 24-25 tpaBHs
2018 p., M. Oneca. Oneca: YkpH/I menunnau tpancnopty. 2018:93-4. @opma
yuacmi — nyoaikayis mes, y4acms Y HOCMepHill cecii.

3s0miueB CB, YepnoOpuBue OIl. 3HaueHHs eHaoTeniHy-1 y pO3BUTKY
IHCYJTIHOPE3UCTEHTHOCTI 1 €HAOoTeNmanbHOi JUCPYHKINT TpPH IYKPOBOMY
niaberi 2 tumy. bron. Mar-miB HayyH. koH$. XVII uuraHHa 1Mm.

B.B. IlogBucoukoro. 24-25 tpaBus 2018 p., M. Opeca. Opeca: YxpH/I
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mMeauiuHu Tpancnopty. 2018:97-8. @opma yuacmi — nyoaikayis mes, yuacmeo
y nocmepHiu cecii.

3s6mines CB, UYepnoOpusnes OII, I[limrymina MI. BapiaGenbHICTh TeHIB
VEGF, NOS3, Il-1b Ta TNFa npu mykpoBomy aiabeti 2 tumy. bron. mar-miB
Hay4H. KoH(}. X VI unranns im. B.B. IToasucorikoro. 18-19 tpasus 2017 p., m.
Opeca. Opeca: YkpH/I mequuunu tpancnopry. 2017:137-8. @opma yuacmi —
nyonikayis me3s, yuacms y noCmepHill cecii.

3s6mines CB, YepnoOpusuer OIl. Ponp momimopdizmy rs1799983 rena
NOS3 y po3BUTKY eHAOTENIanbHOI AUCPYHKIII MpU LYKpOBOMY niaberi 2
tuny. Mar-nu KoHd. mnpucBaueHid 105-i1 piyHMII BiJ [OHA HapOKEHHS
npodecopa A.J. Kupmenbnara. 5-6 xotHs 2017 p., M. Uepausmi. Kriniuna
ma excnepumenmanvrna namonoeis. 2017;61(3):44. Dopma yuacmi —
nyonikayis mes, ycHa 00nogiob.

3s6mines CB, YepnooOpusner OII, bopuc PM. Ilomimopdizm reHiB, 1o
MaloTh BIJHOIIEHHS JI0 PO3BUTKY €HIOTENadbHOI JAUCPYHKUII, MpH
1ykpoBoMy pgiabeti 2 tumy. Tesu mom. VII Ham. koHrpecy maTtodisziosioris
Vkpainn 3 MibkHapogHoro yuacTio «llarodizionoris 1 Qapmauis: HUAXU
iHTerpamii». 5-7 sxoBtHs 2016 p., M. XapkiB. Xapkis: Bun-so H®ay. 2016:92.

Dopma yyacmi — nyonixayis mes, yCHa 00N08I0b.



