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Analysis of the Genetic Determination of Developing Eventration in Patients with
Abdominal Surgical Pathology

Abstract:

Eventration is one of the most dangerous complications in abdominal surgery, which occurs in 0.2-7%
(2% on average) of patients after laparotomy. The event leads to the development of intestinal
obstruction, postoperative peritonitis, and the formation of intestinal fistulas. Despite the fact that the
role of impaired regeneration and repair processes in the occurrence of events is undeniable, scientific
publications and research at the modern methodological level on this topic are insufficient, and existing
ones mainly concern the development of postoperative ventral hernias. The purpose of the study was to
conduct an analysis of genetic determination of the development of eventrations, based on the frequency
of polymorphic variants of matrix metalloproteinase-2 (C-13%—T) (MMP-2) and tissue inhibitor of matrix
metalloproteinase-2 (G33—A) (TIMP-2) genes. The subjects of the study were 19 patients with
eventrations and 44 patients with connective tissue pathology. The data obtained by us from the study of
polymorphic variants of the MMP-2 (C136 —T) and TIMP-2 (G33—A) genes in the Ukrainian
population generally correspond to the population frequencies in the European population and the USA.
All models of inheritance were analyzed, and the best model with the lowest Aikaike information criterion
was determined, which turned out to be a recessive model. As a result of the genetic and statistical analysis
of polymorphism of MMP-2 (C13% —T) and TIMP-2 (G33—A) genes, it was established that
polymorphic variants of these genes are not reliably associated with the development of eventration.
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AHaAi3 TeHETUYHOI AeTepMiHAIIil PO3BUTKY €BEHTPAIlill y XBOPHUX 3 A0AOMiHAABHOXO
XipypriYHO¥O IATOAOTi€r0

Aroramia:

EBenrpamis — 1e OAHe 3 HaHOIABII HeOE3IIEYHHX YCKAAAHCHb B aOAOMIHAABHIN Xipypril, ske
sycrpigaerses y 0,2—7% (2% B cepeAHbOMY) HALIEHTIB ITICAA AalIapOTOMill. EBeHTpariif IpU3BOAUTE AO
PO3BHTKY KHIIIKOBOI HEIIPOXIAHOCTI, IIICAAOIIEPALIIITHOIO IIEPUTOHITY, (DOPMYBAHHSA KUIIIKOBUX HOPHIID.
He amBAsamcs Ha Te, IITO POAD TOPYITIEHHA PETeHEPAIIHHIX Ta PEIapPAIliHIX ITPOIIECIB Y BHHUKHEHH]
eBeHTpAaLill € 6E3CYyMHIBHOIO, HAYKOBHX IIYOAIKAIIH Ta AOCAIAKEHD Ha CyYaCHOMY METOANYHOMY PiBHI
HA ITFO TEMY HEAOCTATHBO, 4 ICHYIOU1, IIEPEBAKHO CTOCYIOTHCA PO3BHUTKY ITICAAOIICPALIFTHIX BEHTPAABHIX
rpmK. MeToro AOCAIAMKEHHA OYAO IIPOBECTH aHAAI3 TEHETHYIHOI ACTEpMIHALLT PO3BUTKY €BEHTpALIIN, Ha
OCHOBI 9aCTOTH ITOAIMOPPHHX BapiaHTIB reHIB MaTpHKCHOI MeTaAonporeinasu-2 (C13%6—T) (MMP-2)
Ta TKAHHHHOrO iHribitopa wMmarpukcHOl Mertasomporeinasu-2 (G33—A) (TIMP-2). O6’exrom
AoCAiAkeHHA Oyan 19 mamieHTiB 3 eBeHTpariaMu Ta 44 MAIIEHTH 3 HATOAOIIEIO CIOAYYIHO! TKAHHHI.
Orpumani HAMH A2HI AOCAIAKEHHA HOAIMOpHUX BapiaHTiB reris MMP-2 (C1306 —T) ta TIMP-2
(G33—A) B yKpalHCBKIH ITOMYAALI, B IIIAOMY, BIAITOBIAAIOT IIOMYAALIHHIM YaCTOTAM § €BPOIICHCHKIN
monyAsimil Ta CIIIA. IpoananisoBaHO yci MOAEAI YCITAAKYBAHHS, TA4 BU3HAYCHO HAWKPAIIY MOAEABD i3
HAHHIDKIUM 1HGOOPMAIIHHIM KpuTepieM AMKaliKe, AKOIO BUABHAACH PELIECHBHA MOAEAD. Y PE3yAbTATI
LEHETHYHOIO Ta CTATUCTHYHOIO aHaAI3y ToAiMopdismy reris. MMP-2 (C-1306—T), ta TIMP-2 (G33—A)
BCTAHOBACHO, IO TOAIMOP(HI BaplaHTH BKA3QHUX TICHIB AOCTOBIPHO HE aCOIMIOIOTH 3 PO3BHTKOM
eBeHTparii.

KarogoBi caoBa: micafomepariiiiai yckAaaAHeHHs, eBeHtparia, MMP-2, TIMP-2, remermvma

ACTEpMIHAITiA.
Bceryn
EBentpariifs — 11 OYEpEeBUHHUN Ta M A30BO-aIIOHEBPOTHYHUN A€PEKT UYE€PEBHOI CTIHKH

IICASL AQIIAPOTOMII, BHACAIAOK HYOIO CTBOPIOIOTBCA YMOBH AAfl PO3TEPMETH3AIil YepeBHOL
ITOPOKHUHU 1 BUXOAY BHYTpIiHIX oprauis 3a ii mewxi (Rodriguez-Hermosa et al., 2005, boiixo ma in.,
2022).

Ile oaHe 3 HaWOIABII HEOE3IEYHUX YCKAAAHEHb B aOAOMIHAABHIN XIpyprii, sxe
sycrpivaerned y 0,2—7% (2% B cepeArboMy) martieHTiB 1micas Aarrapotomiit (Genzbal et al., 2006).
EBenrparis TPHU3BOAUTH AO PO3BHTKY KHIIKOBOI HEIIPOXIAHOCTI, ICASONIEPAIITHOrO
IIepUTOHITY, (POpMyBaHHA KUIIKOBUX HOpHUIb (Marjanovic & Hopt, 2017).

Haftgacrinmuvu dakropamu pusuky €: Bik crapiie 65 pokiB, HecTabiAbHA I'€MOAMHAMIKA,
IIABUILNEHUN BHYTPIIIHBPOYEPEBHUH THCK, YPreHTHI oOIleparii, TiITornpoTeiHemis, aHeMmis,
omeparii Ha TOBCTIH KuIi Ta iHmi. OKpeMo BHAIASIOTH MICIIEBl cpuArodl OaKTOpH, Takl AK:
HEAOCKOHAAICTh XIPYPIiYHO! TEXHIKM, HEBIPHA TAKTHKA XIpypra IIpH 3aKPHTTI AAITAPOTOMHOL
parn. OAHIEIO 3 TPHYMH, fAKA HAHYACTIINIE BUKAHKAE CBEHTPAIIO € HATHOEHHA

micasonepartitinol pauu (Colozzi et al., 20106).
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He amBAsiamce Ha Te, ITTO POAB IIOPYIIIEHHA PETr€HEPAIINHNX Ta PEIAPAIIHHIX IPOIECIB ¥
BUHUKHEHHI €BEHTPAIIH € OE3CYyMHIBHOIO, HAYKOBUX ITyOAIKAITIH Ta AOCAIAYKCHD HA CY4aCHOMY
METOAMYHOMY PIBHI Ha ITFO TEMy HEAOCTATHBO, A ICHYIOUi, IIEPEBAKHO CTOCYFOTHCA PO3BUTKY
HICAAOTIEPAIIHHUX BeHTPAABHUX Iprik (Harrison et al., 2016).

HeobxiaHe moraAnOAeHe BHBYCHHA MEXAHI3MIB peIrapartii Ta IpUYuH ii TOPYIIICHDb B AIAAHII
dopmyBaHHSA HicAAOIIEPALIHHOIO PyOL.

3 orafmAy Ha MaiDKe HE AOCAIAKEHY POAB I€HETUYHO! CXHABHOCTI Y PO3BHTKY
HICAAOIIEPAIIHHUX YCKAGAHEHb, 4 CaMe, C€BEHTpAIill, MU 3aAAAUCh METOIO BHBYHTU
ITOAIMOP(I3M TEHIB, IO KOAYVIOTH MATPHUKCHY MeTaAonporeinazy 2-ro tumy (MMP-2) ta
TKAHHHHON 1HTIOITOp MaTpHKCHHX Mertaromporeinas 2-ro tumy (TIMP-2) y aavoi rpymu
xopux. OOpaHHA caMe IHX I€HIB HE OYAO BHITAAKOBHM — MHI KEPYBAAHCA OCHOBHUMH
BiAOMEMH ~ HAaTO(DI3IOAOTIYHUMH — MeXaHI3MaMH, fAKI Oepyrb ydactb y  opmyBaHHI
micasonepartirinoro pyoud (I7Zsse & Nagase, 2003).

Marpuxkcui metaronporeinasu (MMP) — e rpyrra eH3nMiB, IIpeACTaBACHA IIUCTEIHOBUMH,
CEpUHOBUMH, ACITAPTHUABHUME 1 METaAO3aAeKHUME ITpoTeiHasamu. MMP BiAlrparoTe OCHOBHY
POAB B OOMIHI OIAKIB CIIOAYYHOI TKAaHHHH, OEpPyTh y4acCTh y 0araTtbox (PI3l0AOITIHHX Ta
rmaToAoriuanx nponecax. MMP-2,9 BHABAAIOTE BHCOKY CHOPIAHEHICTB AO KoAareny 1V Tumy,
TOMYy 1HOAI iX Ha3uBaroTh kKoAareHazamu 1V turmy. MMP-2 3ailiMaroTs HEHTPaABHY ITO3HILIO B
pEryAroBaHHI OaAaHCY MDK IPOIIECAMU CHHTE3Y Ta IIPOTEOAI3y B IIO3AKAITHHHOMY MATPHKCI,
BIIAMBAIOTh HAa peaAlsariro (i3iOAOITYHUX IIPOIECIB Ta IIATOAOITYHUX 3MIH B OpraHismi.
OCHOBHHMI ~ PEIyAATOPAMH  MATPHUKCHHX METAAOIIPOTElHA3 € TKAHMHHI 1HIIOITOpH
merasomporeinas — TIMP. Vi 4 rpynn TIMP 3aaTHi purHidyBati IpOTEOAI3 AATEHTHUX
dopm Ta imridyBatu akrusai popmu MMP, ase TIMP-1 akruHimmit moao MMP-9, a TIMP-
2 BusBAse crrenudianicts crocoBHo MMP-2 (Fassina et al., 2000).

ABTOPH 32AAAUCHh METOIO IIPOBECTH aHAAI3 TEHETHYHOI ACTEPMIHALIT PO3BUTKY €BEHTPALIIH,
HA OCHOBI YaCTOTH MOAIMOPHHX BapiaHTiB reHiB MaTpUKCHOI MeTaronporeinasu-2 (C"°—T)
(MMP-2) Ta TKanuHHOTO iHribiTOopa MaTpukcHO MeTaronporeinasu-2 (G*”—A) (TIMP-2).

Ob6’ekrom AocAiaxkeHHA OyAn 63 marieHTtH, 1m0 AikyBaauch y AY «HHIXT imeni O.O.
[ITarimoBa», 3 Axkux 19 xBOpHX 3 micAdOIEpAIiHHUME eBeHTpariamu, 44 mamienTa 3
deHOTHIITHIME O3HAKAMU HeAudepeHIiifoBanoi anciaasii coayunoi Tkannau (HACT). Aas
OLIHKK IOAIMOPi3My TeHIB B romyAdrii oOcrexeHo 80 HPaKTUYHO 3AOPOBUX AIOACH, fAKI
CITIBCTABHI 32 BIKOM 1 CTATTIO 3 AOCAlAKyBaHuME. HeandepeHniiiopany AUCIIAA3IIO CIIOAYIHOL
TKAHIHI AlaTHOCTYBAAH 32 HAIIPAI[bOBAHOIO METOAUKOIO (ITATEHT YKpaiHU Ha KOPHCHY MOACAD
Nel120158 UA). Crymiab AncrAasii OINHIOBAAM 32 OPHITHAABHOIO KAIHIYHOIO CKPHHIHT-
IIIKAAOIO, HAIIPAI[bOBAHOIO HA OCHOBI TaOAHIN KpHUTEPiiB BHPAKEHOCTI AHCIIAA3I CIIOAYYHOL
traauau 32 T.}O. CmoasnoBoto (2003) (Ioitiv et al., 2020).

I'eHeTdHi AOCAIAMKEHHA IIPOBOAUAH B A2OOPaTOpii BIAAIAY 3araABHOI Ta MOACKYAAPHOL
mmatodisioaorii Incruryry diziosorii im. O.O. boromoasts HAH Vkpaiun. 3a6ip OykaapHOTO
CIITEAIIO IIPOBOAUBCA 3 BUKOPUCTAHHAM OYKAABPHUX IIITOK 3 HACTYIIHIM 3aMOPOIKYBAHHAM
3paskiB Ta ix 30epiraruam npu Temreparypi —20°C. AHK AAst reHOTHITYBaHHS €KCTPAryBaAH i3
3paskis 3 BuKopucTannam Habopis Diatom™ Prep 200, BIATOBIAHO AO IPOTOKOAY BHPOGHIKA.

Meroaom TTAP y peaabHOMY 4aci AocaiamkyBaam mHactymai moaiMopdismm: CP—T
(MMP2), 15243865 1a G”—A (TIMP2), 159900972, Peaxrmii ammaicdikarii mpoBoanan 3
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sukopucraHaaM Fast Real-time PCR System (Applied Biosystems, CIIIA) B ximmesiii peaxii
o6’emom 20 mxA, akuit mictus 2X TaqMan VuiBepcaapunii Master Mix (Applied Biosystems,
CIIA), assay C_1792560_10 1 matpuary AHK. Ammaidixariia dpparmMeHTiB reHiB ckAapasacs 3i
craall AeHarypauil nmpu 95°C mpotsarom 20 ¢, a motim 40 mukaiB ammaidikarii mpur 95°C
mporarom 3 ¢ i 60°C mporsrom 30 cex. AHaaiz Aarux nposoauscs 3 7500 Fast Real-Time PCR
Software (Applied Biosystems, Foster City, USA).

OCHOBHY YaCTHHY CTATHCTHYHOIO aHAAI3y OYAO IIPOBEACHO 3 BUKOPHCTAHHAM IIPOIPAMH
«Statistica 9.0» (SPSS) Ta Excel 2016. HominaapHi AaHI IIOAQHO y BHUTAAAI KIABKICHHX Ta
BIACOTKOBHX 3HA4YeHb. AOCTOBIPHICTH BIAMIHHOCTEH CEPEAHIX BEAUYHH Y IPYyIaX 13 PI3HUMH
I€HOTHIIAMU BH3HAYAAHU 32 AOIIOMOTOIO METOAUKH OAHO(AKTOPHOTO CTATHCTUYHOIO aHAAI3Y.
BiATIOBIAHICTD PO3IIOAIAY T€HOTHIIIB IIEPEBIPAAN 32 AOIIOMOIOIO TecTy XapAi—BainOepra. Aas
ITOPIBHAHHA PO3IIOAIAY T'€HOTHIIB Y AOCAIAHIH Ta KOHTPOABHIM IPyIAX 3aCTOCOBYBAAH Y2-

kpurepii [lipcona.

PesyapTaTtn

V' AOCAIAKYBAHIH IpyIN IAIUEHTIB 3 €BEHTPALIAMHU, EPEBAKHY OIABIIICTD CKAAAH XBOPI
IICASl YPIEHTHHX OIIEPaliii 3 IIPHBOAY IIOIIHMPEHOro IepHTOHITY (5), TOoCcTpOi KHUIIKOBOI
HenpoxiaHoCTi (0), AEGCTPYKTHBHOIO IaHKpeaTHTy (4), TOpakoaOAOMIHAABHOI TpaBMH (2),
PE3EKIIIHUX OIepaIliil Ha TOBCTIH Kyl (2).

B obcremxennx mamu marieHTiB 3 eBerTpariamu TpaBaeHHA o3Haka HACT Busaeni y 11
(63,6%) mamientiB. Hafigacrimme 3sycrpidasucs HactynHi denotumvni cunaapomu HACT:
BicriepaabHIA (85,7%) Ta apurmivamit (57,2%) cuaApoMH.

3 MeTorO BHABACHHA MOKAHMBOI acomiamii moaimMopdpHux Bapiantis rexis MMP-2 (C
P%T), ta TIMP2 (G*”—A) i3 pu3ukoM PpO3BUTKY 3OBHINTHIX KHIITKOBHX HOPHUITb OYB
IIPOBEACHHUI OAHO(AKTOPHHUH CTATHUCTHYHUNA aHAAI3 YACTOTH IE€HOTHINB Y AOCAIAMKYBAHIX
rpynax namientiB (Tabiuya 1).

[Tpu ananisi mMoaeaeit ycraakyBanna reay MMP-2 (CP"—T), a came: KoaoMiHAHTHOT,
AOMIHAHTHOI, PEIeCHBHOI, HAAAOMIHAHTHOI T4 AaAHTHBHOI y rpymax koHTpoaro (n=80) Ta
asocaiavol rpymn 1 3 denorumvaumu osHakamu HACT (n=44) BuABA€HO, IO PO3IOAIA
reHOTUTIB BiAOBiaae 3akomy Xapai- BaituGepra (p>0,05). Bukopucrasmm Tecr y* i3 2
CTYIEHAMH CBOOOAHM, HAM HE BAAAOCH BUABUTHU CTATUCTHYHO 3HAYYIL BIAMIHHOCTI y PO3IIOAIAIL
I€HOTHIIIB B TPYIIl XBOPHX Ta B IPYII IPAKTHIHO 3A0pOBHUX Aroae (p>0,05).

[IpoaHaAi3yBaBIm yci MOAEAl YCHAAKYBAHHA, MM BHOPAaAM HAaWKpamly MOAEAB 13
HafHImKINM 1HOpMAIIHHUM KpuTepiem Afikarike. TakOI0 MOAEAAIO BHABHAACHA PELICCHBHA
MOAEADB, AAS KO B TaDAWIT HIKYEC HABEACHI 3HAYCHHA BIAHOIIIEHHSA IMAHCIB, CTATUCTHYIHA
3HAYYIIICTb, 4 Takox IH(opMariiami kpurepiit Afikavike (Tatiuys 2).

Ananis MyABTHIAIKATHBHOI MOAeAl  ycmaakyBamua remy MMP-2  (CP"—T), npm
opiBHAHHI Ipyu KOHTPOAIO (n=80) Ta AocAiaHOl rpymu 2 3 eBeHTpariamu (n=11) 3acBiauus
BIATIOBIAHICTH PO3IIOAIAY I'€HOTHINB AO 3aKOHY Xapai-BaiiuGepra (p>0,05). Bukopucrasiu
Tect Y13 2 CTyHEHAME CBOOOAM MU HE 3HANIIIAN CTATUCTUYHO 3HAYYIIT BIAMIHHOCTI § PO3ITOALA
I€HOTHIIIB B TPYIIl XBOPHX Ta B IPYII IPAKTHYHO 3A0POBUX AroAeH (p>0,05).

[IpoamaaisyBaBIIn yci MOAEAL YCIIAAKYBAHHA, MU BHOPAAH HAWKPAIIy MOAEAb i3

HaFHIKINM iHGopManiiHum kpurepiem Avixaiike (Tatiuys 3)
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Ilpu amaaizi wactotm aseAbHOro moaimopdismy remy MMP-2 BusBACHO, IO HOCIIB
aominyrouoro B ycix rpymax CC-remoruiry OyAo HaWOiApIe y rpymi 3 (PEHOTHINYHHUME
osuakamu HACT (aocaiama 1): 59,1% mporu 47,5% (p>0,05) B korTpOAi (Aiazpama T). Toal Ak
HOCIiB romosurorHoro TT-renorury, B AocAiaHii 1 rpyr, 6yAo OiabIT Ak BABI4l MeHIIE (4,5%
mportu 10% (p>0,05)). V aocaiaHBx 2 TpyIi 3 €BEHTPALIAMU PO3IIOAIA 9ACTOTH ITOAIMOPdIZMY
npomortopy reay MMP-2, 3aranom, BIAITOBiAaB mokazHHKAaM KOHTpoAbHO! rpymu 1o CC, CT i
TT Bapianram. [lpu mopiBuaumi 3 AocaipHOO 1 rpymoro (dbenorumivai ozmaku HACT)
posmoaia criBrmapaaB o CC 1 CT aaeaam, HOCIB romosurotHoro T'T remoruiy OyAo BABidi
menrre (4,5% npotu 9,1% (p>0,05)).

[pu amaaisi moaeaeit ycrmaakysanasa TIMP-2 (G°—A), y rpymax konrpoato (n=80) Ta
AOCAIAHO]L rpyma 1 3 DEHOTHIIIMHUME O3HAKAMU IATOAOTI CITOAYYIHOI TKauuHu (n=44) Ham He
BAAAOCSH BHABUTH CTATUCTUYHO 3HAYYILI BIAMIHHOCT] Y PO3IIOAIAL TEHOTHIIIB B IPYII XBOPHUX Ta
y IPYII IPakTHIHO 3A0poBux AtoAci (p>0,05) (Tadruys 4).

[pu amaaisi aseapHoro moaimopdismy nmpomoropy rena TIMP-2 (G*”—A), y rpymax
koHTpoAIO (n=80) Ta AocAipAHOI Tpymm 2 3 eseHTpamiamu (n=11) BiAMIHHOCTI YacTOTH
PO3IIOAIAY T€HOTHIIIB OYAN Ha CTATUCTHYHO HEAOCTOBIPHHUMH.

BiATIOBIAHICTB PO3IIOAIAY TEHOTHIIIB AO 3aKOHY XapAl-BafiaOepra y Aocaiamiii 2 rpymi Oyaa
TepeBipeHa 3 AOIIOMOTOFO TecTy %213 1 cryrenem cBobGoam, Ge3 BukopucTamns kopexiii Merca.
ITpoaHaAi3yBaBIIH yCi MOACAI YCITAAKYBAHHSA, MU BUOPAAH HAIKPAIIy MOACAD 13 HAHIDKIHM
indopmariiiaum kpurtepiem Afikavike (Tatiuys 5).

B obcrexenin momyadmii y rpyIi KOHTPOAIO Ta § AOCAiAHIN rpymi 1 posmoaia HociiB GG,
GA Ta AA resorumis 3araaom OyB cxowkum (Aiacpama 2). Ilpore, y rpymi marieHTiB 3
eseHTpamiamu  (AocaipaHa  2) posmoain HociB remorums GG, GA Biapismasesa.  Tak,
romosuroTHHH GG BapiaHT AOMiIHYBaB y KOHTPOABHIN Ta Aocaiamii 1 rpymi (50% Tta 54,5%
BIAITOBIAHO), TOAL AIK Y TPYII IaIi€HTiB 3 eBeHTpaniaMu romosuroTHud GG Ta rerepo3uroTHuia
GA reHOTHII 3yCTpiyaBCA OAHAKOBO 9acTo (45,5%). I'ereposuroranii GA reHOTHII y AOCAIAHINA
rpymi 2 3ycrpidaBcs YABiUl piare, HiK y koHTpOAl (21,1% mporu 40%, p=0,057) ta B 1,6 pasn
piare HDK y AocAipHi 1 rpymi (p>0,05). Kiabkicts HOCIB romMo3urorHoro AA reHOTHIIy B
AOCAIAKYBAHUX I'PYIIAX CYTTEBO HE BIAPISHAAUCE (Aiacpama 2).

Orpumani Hamm AaHi AOCAiAKeHHS TToAIMOpdHUX BapianTis reris MMP-2 (C" —T) Ta
TIMP-2 (G*”—A) B ykpaincekiit monyasii (n=80), B HIAOMY, BIATTOBIAAFOTD MOy AAITIHTHIM
gactotaMm y eBporeiicekiit nomyasmii Ta CLLIIA (Xu ez al., 2004). Ilpn 11bomy, MI BCTAHOBHAH
CYTTEBI BIAMIHHOCTI Y ITOPIBHAHHI 3 IOIYAAIIAME ad)PUKAHCHKOI Ta asiatcokol pacu (L ef al.,
2010). LlixaBum € Te, IO y BKa3aHUX IONyAAiAX dactora ocHoBHOro C aaeas rema MMP-2
(rs243865) cranoBuaa 93,7% (Adpuka) ta 90% (Asif), MmO 3HAYHO IIEPEBHUIIYE TOKA3HUKI
HaIroi KOHTPOABHOI rpyrn (76%) Ta eBporreiicbkoi rmonyasmii (75,5%). Toal sk, miHOpHMIT T
aneAb 3ycTpidascd y 24% koHTpOoAbHOI rpymm, i B 10% (Asif) ta 6,7% (Adpuka), BIAIIOBIAHO.

IIpu anaaisi gactorn aaeAbHOTO 11oAiMopizmy rera MMP-2 ta TIMP-2 y aocAiaHIM rpyi
2 He OYAO BHABAEHO CTATHCTUYHO AOCTOBIPHHX BIAMIHHOCTEH y ITOPIBHAHHI 3 KOHTPOAEM.
Posmoaia gacroru noaimopiszmy mmpomortopy reny MMP-2, 3araaom, BIATIOBIAAB ITOKA3HUKAM

koHTpoAbHO! rpyrH 1o CC, CT 1 TT BapiarTam.

Awnckycia
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V pesyAbTaTi I€HETUYHOIO Ta CTATHCTHYHOIO aHaAi3y moaimopdismy remis MMP-2 (C
P%T), ta TIMP-2 (G*”—A) BcraHOBA€HO, 110 TOAIMOPdHI BapiaHTH BKa3aHUX T€HIB
AOCTOBIPHO HE ACOIIOFOTH 3 PO3BUTKOM €BEHTpAILi.

BpaxoByrodau poAb MATPUKCHHX METAAOIIPOTEIHA3 Ta X IHIIOITOPIB Y IIPOIIecaX CHHTE3Y Ta
IIPOTEOAI3y, PEMOAEAIOBAHHI EKCTPALIEAIOAAPHOIO MATPHUKCY, OOMiHI OIAKIB CIOAYYHOL
TKAHHHH, 3AATHICTh BIIAUBATH HA IIPOHUKHICTh CYAMHHO! CTIHKH Ta aHTIOI€HE3 aKTYaABHICTD IX
BUBYEHHA Yy KOHTEKCTI IIATOTCHE3Y BUHUKHEHHS €BEHTPALIH € OE3CYMHIBHOIO.

Busaeni namu ocobamBocti aseabuux Bapiautis reris MMP-2 (CP"—T), ta TIMP-2
(G*”—A) y rpynax HarieHTiB 3 €BEeHTPALIAMHU T2 TATOAOTIEIO CIIOAYYHOI TKAHUHH € IHACTABOIO
AASl TIOAAABIIIOTO BUBYEHHS Ta ITOIIYKY MOAEKYAAPHO-TEHETHYHHX MApPKEPIB, ITIO KOAYIOTH

OCHOBHI AQHKH IIaTOI€HE3Y IiCAAOIIEPAIITHIX YCKAAAHCHb.

BucHoBkn

Taxum uunom, aneabumit ToAIMOpdism pomotopy reris MMP-2 (C"—T) ta TIMP-2
(G*”—A) y nanieHTiB 3 €BEHTPAIIAMU CTATHCTHYHO BIPOTIAHO He BIADISHATHCA BiA TTOKA3HUKIB
KOHTPOABHOI I'PYIIH.

PosBuTok eBeHTpAriil HE IMATBEPAUB HAABHICTh TECHETHIHOIO TPUTEPA 3 DOKY AOCAIAKEHIX
ITOAIMOPI3MIB, IO MOKE CBIAYHTH IIPO INATBEPAKEHHA KAACHYHOI TeOpil TATOI€HE3y I[bOTO
YCKAQAHEHHSA, a CaMe paHeBa IH(EKILfA, TEXHIYHI ITOMUAKH, Pi3Ki METaOOAIYHI IOPYIIIEHHA
TOIIIO.

MOAEKYAAPHO-TEHETHYHI AOCAIAKEHHA € HOBHUM IIEPCIICKTHBHHIM HAIIPAMOM  AAA
HAIIPAIIOBAHHA CY9aCHHUX II€PCOHI(DIKOBAHUX AIATHOCTHYHHX KPUTEPIB Ta MOAEACH

IIPOTHO3YBAHHA PO3BUTKY Ta IEPEOITy MICAAOIEPALIHIX YCKAAAHCHb.

KondaikT inTepecis

ABTOPH 32ABAAIOTH, IO KOH(MAIKTY IHTEpECIB HEMAE.
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AoAaTku

Tabauns 1. Posmoain moaimopdumx Bapiamtis rernis MMP-2 (C1306—T), rs243865 ta TIMP-2

(G3B—A), 159900972 y AOCAIAKYBAHUX TPYIIAX

NocalnKyBaHHIT reH KoHTpoabHa Ipyma Aocaisga rpyma 1 Aocairga rpyma 2
n=80 (%) (3 peHOTHIIYHIIMI (3 eBeHTpALILAMI)

osmaxamu ACT) n=19 (%)

n=44 (%)

MMP-2 CC 38 (47,5%) 26 (59,1%) 10 (54,5%)

(C1306 T CT 34 (42,5%) 16 (36,4%) 6 (36,4%)

TT 8 (10%) 2 (4,5%) 3 (9,1%)
Tect Xapai—Baitaoepra (y2, ¥*=0,01, p=0,05 ¥?=0,05, p=0,05 ¥?*=0,01, p=>0,05

p)

Tect 2, (¥, p) - ¥?=2,051, p=0,05 ¥?=0,195, p=0,05
TIMP-2 GG 50 (50%) 24 (54,5%) 8 (45,5%)
(G335 A), GA 32 (40%) 15 (34,1%) 8 (45,5%)

AA 8 (10%) 5 (11,4%) 3 (9,1%)
Tect Xapai—Baitaoepra ¥?=0,18, p=0,05 ¥>=1,15, p=0,05 ¥*=0,18, p=0,05
i p)
Tect ¥2, (%2, p) - ¥2=0,425, p=0,05 ¥?=0,119, p=0,05

Tabaurs 2. BiAHOIIIEHHSA IIAHCIB AA PELIECHBHOI MOAEAL YCITAAKYBAHHSA IALIEHTIB 3 (DEHOTUIIYHIMEI
osuakamu HACT. Biasorenss rmascis 3 95% AoBipunM iHTEpBaAOM

Kost ] Aocaiaga rpyma 1
[exoTnn OFIPOADHA IpyHa (3 perornmiurmvn osHakamn HACT) BizHomenss mancip |p-value [AIC
n=80 (%) _
n=44 (%)
CC+CT |72 (90%) 42 (95.5%) 1.00
TT 8 (10%) 2 (4.5%) 0.43 (0.06 - 1.81) 0.3 16.12

Tabauns 3. BiAHOIIEHHS IITAHCIB AAf PEIIECHBHOI MOAEAI YCITAAKYBAHHSA V ITAIIEHTIB 3 €BEHTPALIAMI.
Bianormennsa mancis 3 95% AoBipunM iHTEpBAAOM

KoHTpo. ) Aocaiaga rpyma 2
'erotnon o pfmbﬂa Py (3 eBeHrTpAaITLAMI) Bisgommenssa maHcip p-value | AIC
n=80 (%) _
n=19 (%)
CC+CT 72 (90%) 17 (90.9%) 1.00
TT 8 (10%) 2(9.1%) 0.9 (0.05-5.71) 0.92 1274
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Tabaurs 4. BiAHOIIIEHHS IITAHCIB AAfL PELIECUBHOI MOAEAIL YCITAAKYBAHHSA Y IALIEHTIB 3 (DEHOTUIIIHIMEI
osuakamu HACT'. Biasormenss rmascis 3 95% AoBipunM iHTEpBaAOM

Kogr Aocaisza rpyna 1
TCemorimm | -° Pi)"\bHa rpyma (3 penoTimivHmME o3HakaMir HACT)  (BiaHOIIeHHS IMAHCIB p-value |AIC
n=80 (%) -
n=44 (%)
GG+GA |72 (90%) 39 (88.6%) 1.00
AA 8 (10%) 5 (11.4%) 1.15(0.33 - 3.7) 0.81 16.1
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Tabaurs 5. BiAHOIIIEHHS ITAHCIB AAA PELIECHBHOI MOAEAL YCITAAKYBAHHSA Y IIAINEHTIB 3 €BEHTPALLAMI.
Bianomennsa mrancis 3 95% aAoBipunm iHTEpBaAOM

KonTpoasrna Aocriama rpyma 2
Ilemorno Tpyma (3 eBeHTpAIIiAMME) Bismormenss mancis E;_ AIC
n=80 (%) n=19 (%) vame
GG+GA|72 (90%) 17 (90.9%) 1.00
AA 8 (10%) 2 (9.1%) 0.9 (0.05-5.71) 0.92 |12.69
60 | P 54,5 60 54,5
50 47'54215 50 - 455 45,5
0 36,4 36,4 ” =
34,1
mCC mGG
o7 mCT 30 nGA
20 mTT ™
10 - 20
10 45 : il
0
KoHnTtponbHa [LlocnigHa rpyna  [ocnigHa rpyna 0
rpyna 1 2 KonTponeHa rpyna  flocaigHa rpyna 1l flocnigHa rpyna 2

reny MMP-2

Alarpama 1. Po3moaiA 9acToTH aA€ABHOTO
roaimopdismy (%) mpomoropy (C-1306 —T)

TIMP-2

Alarpama 2. PO3IIOAIA 9aCTOTH aAEABHOTO
moaiMopdismy (%) mpomoTopy (G303—A) reny



