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KNMHUYKO-GMOXEMUJCKE  KAPaKTEPUCTUKE HEaNKoXO/He  MacHe

60NecTn jeTpe Kao MaHugecTauunje MeTaboIMUKOr CMHAPOMa

YBoa. HeankoxonHa macHa 6onect jetpe (NAFLD) je XpOHU4YHO
060/bere jeTpe, Koje KapakTepule akymynauuja Tpuravuepuga y
BULE o4 5 % XenmaTouuTa Y OACYCTBY KOH3yMUpawa aikoxona y
KONMYmMHama LUTETHUM 3a JeTpy.

LinrbeBn. YTBPAUTU KIMHUYKE U OMOXEMMJCKE KapaKTepPUCTUKe
naumjeHata ca NAFLD; yTBpauTVM YApPY>KEHOCT nonMMoppusma
1148M PNPLAS3 reHa ca passojem NAFLD.

MaumjeHT ©  MeToge. WcTpaxuearem je o06yxBaheHO 55
nauujeHara, Kof KOjUX je Ha OCHOBY aHaMHECTUYKMUX Mnojataka,
aHTPOMOMETPUJCKUX MEPEHa, OMOXEMMUJCKUX aHaiu3a KpBu W
yntpassyuHor (UZ) npernega abaomeHa MoCTaB/beHa [AWjarHo3a
NAFLD n wmetabonuukor cuHgpoma (MS). KoHTponHy rpyny je
4ymHWo 31 34paB MUCnNUTaHUK. buoncuja jetpe je u3BpLUeHa Kog 16
nauujeHara. Mepewe KOHLEHTpauuje untokepatmHa-18 (CK-18) y
KPBHO] NfasMyv W3BPLUEHO je WMYHOEH3MMCKUM TecTom. 3a
petekuunjy nonmmopuama PNPLA3 rs738409 kopuctunm cmo
monekynapHy PCR-RFLP meTogy.

Pesyntatn. TlMaumjeHT ca NAFLD cTatuctuukm cy umanm
CUTHU(IMKAHTHO BuLUe cpefrwe BpegHoctn AST, ALT, GGT, CRP,
(hepuTUHa, PUOPUHOreHa, rMMKeMUje HawTe, UHCYIMHA 1 HOMA-
IR (p<0,001), LDL xonectepona (p<0,05), ook je BpegHocT HDL
X0necTepona 6mna Buwa y KOHTpoHoj rpynu (p<0,05).

Y NAFLD rpynn je CTaTUCTUYKA CUTHUUKAHTHO ©Guna
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3acTyn/beHnja xunepteHsmja, DM tnn 2, MS 1 rojasHocT y ogHocy
Ha KOHTponHy rpyny (p<0,001). MeTabonnMukn CUHOPOM je
CTaTUCTUYKM O6MO 3aCTYM/beHUjU KO NaumjeHata ca UZ Hanasom
macHe jetpe Il n 111 cteneHa (p<0,01) y ogHocy Ha nauyujeHTe ca UZ
Ha/fa3oM MacHe jeTpe | cTeneHa, Kao M rojasHoOCT, XMnNepTeH3nja u
DM Ttun 2 (p<0,05). YHuBapumjaHTHa NOTUCTMYKA PerpecnoHa
aHa/M3a je ytepanna ga MS cratucTuukm 3HayajHo (p<0,001)
nosehasa BepoBaTHohy nojase NAFLD. Hajsuiia cpeata BpeaHOCT
CK-18 y nna3mu ytBpheHa je Kog naumjeHata ca NASH 1 oHa je
CTaTUCTMYKM Guna BULIA Yy OAHOCY Ha rpyny nayujeHTa ca 06MYHOM
cTeato3oM (p<0,05). TMMauymjeHT ca NAFLD, xomo3urotn 3a
nonumoppHm G anen PNPLA3 reHa, umanm cy CTaTUCTUYKM
CUTHU(IUKAHTHO BuULLE cpeftbe BpefHoCTM HMBoa AST n ALT y
0[IHOCY Ha HocumoLe HopmanHor anena (p<0,05).

3ak/byyak. HeankoxonHa MacHa 60necT jeTpe je XxenmaTu4yHa
MaHu(pecTaumja MeTabonuukor cuHgpoma. PNPLA3  1148M
nonuMopur3am je npegucrnoHupajyhm dakrop 3a passoj NAFLD.
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Non-alcoholic fatty liver disease (NAFLD) is a chronic liver disease,
characterized by the accumulation of triglycerides in more than 5% of
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The aims of the study were to determine the clinical and biochemical
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between polymorphism of the 1148M variant in the PNPLA3 gene
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relation to grade 1 (p<0.05).

A univariate logistic regression analysis showed that MS statistically
significantly (p<0.001) increases the probability of the occurrence of
NAFLD.

The highest mean value of plasma CK-18 was found in patients with
NASH, and it was statistically higher with regard to patients with
common steatosis (p<0.05)

Patients with NAFLD, homozygotes for the G allele PNPLA3 gene
polymorphism, had statistically significantly higher activities of AST
and ALT compared to the carriers of a normal allele (p<0.05).
NAFLD is the hepatic manifestation of MS. PNPLA3 1148M
polymorphism is a predisposing factor for the development of
NAFLD.
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Jlokmopcka mesa Topoana Ilemposuh, cney. op meo.

1. YBOJ

HeankoxonHa macHa 6onect jetpe (NAFLD, eHrn. Non-alcoholic Fatty Liver
Disease) je XPOHWYHO 0060/bEHE jeTpe, LUMPOKOr XWUCTOMOLLIKOr CMEKTpa, MO4YeB 0f
06UYHe CcTeaTo3e jeTpe, 4O NPOrpecMBHUX (POPMU 60NECTN Kao LUTO CY HeasIKOXO/HU
creatoxenatutnc (NASH, eHrn. Non-alcoholic Steatohepatitis), LuMpo3a jeTpe W
xenatouenynapHu kapumHom (HCC, engl. hepatocellular carcinoma). CTeato3sa jeTpe je
OEHWIHO, HENPOrpecrBHO 000/bEHE KOje KapaKTepulle akyMmynauuja Tpuranuepvpa
(TG) y Buwe of 5% xenatoumuTa, y OACYCTBY KOH3yMupara askoxosa y KoamynmHama
LWTeTHUM 3a jeTpy. Ca gpyre cTpaHe, HeaJIKOXO/IHW CTEAaTOXeNaTUTUC Ce KapakTepuLue
CTeaTo30M W  HEKpoMHMNaMaTOpHOM aKTMBHOLIhY, ca wunanM 6e3  npuapy>KeHe
nepuBeHynapHe ¢uropose.

HeankoxonHa macHa 60MecT jeTpe je Hajuewha XpoHMYHa 6onect jeTpe y
3anagHUM 3em/bama M Hajuyewhu pasnor nosullera HMBOA aMUHOTpaHchepasa. Kopg
Hajeher ©Opoja nauymjeHata NAFLD je yapyxeHa ca MeTabO/IMYKUM  PUSUYHUM
(hakTOpUMa, Kao LITO cy: AnjabeTec, AMCAMNUAEMM]a, FOja3HOCT U XMNEepTeH3uja, 360r
yera ce NAFLD pgaHac cmaTpa xenaTM4HOM MaHuecTaumMjom MeTaboIMUKor CMHApoMa
(MS), a uHcynuHcka pesucTteHumja (IR) rnaBHUM NaTOMU3MOMOLLKAM MEXaHU3MOM.
MaunjeHTn ca MeTaboNMyKUM CUHAPOMOM MMajy YeTUpKn A0 jefaHaecT nyTa Behu pusmk
fa passujy NAFLD.

C 0631pom Ha 0BY uutbeHuyy, nauymjeHT ca NAFLD vmajy nosehaHy ctony
mopbuauTeTa U MopTanuTeTa y nopeherwy ca OnwToM nonynaumjom. ManurHuTeTtu,
NCXEMUJCKM CPYaHM yaap M KOMMNIMKaumje Be3aHe 3a 60NecT jeTpe, Bogehu cy y3pok
cmpTuh nayunjeHarta ca NAFLD.

HeankoxonHW cTeaTtoxenatuTMC je MNPOrpecMBHO 06O/bEHE U ETUOMOWKKN je
(hakTop Y 30% A0 75% cny4ajeBa KpuntoreHe umpose. Kog jegHe Y4eTBpTUHE nauumjeHaTa
ca NASH pasBuje ce LMpO3a JeTpe Y AY>KEM BPEMEHCKOM MEPUOAY U Y MareM MPOLEHTY

6onecHnka HCC. Cmatpa ce ga he cnegehmx geceT unu asagecet rognHa NASH 6utu
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Hajuyewhy pasnor TpaHcnnaHTauuje jetpe. HajsHavajHUjU (hakKTOpPU puU3MKa Mporpecuje
NASH cy: cTapocT, rojasHocT (LieHTpa/siHa rojasHocT), AucAMnuaemMnja n amjabetec.

MatoreHesa NAFLD je myntudaktopujasiHa. VHCYNMHCKa pesucTeHUMja je
Haj3HayajHMjU MaTOreHeTCKM (aKTop akymynauuje XenarouenynapHe mactu, a
NHTpaLenynapHe cnoboHe MacHe KUCENMHe, OKCUAATUBHW CTPecC, Aenseuunja afeHo3uH
Tpudochara (ATP) n muTOXOHAPUjaNHA AUCHYHKLMJA, Y3POK Cy XenaTouenynapHor
owiTeherwa y CTeaTOTUYHOj jJeTpu.

Ennagemuonowke, nopoguyHe u 6nM3aHauyke CTyauje MpyXajy [Jokase o
HacnefHoj npegucnosnumjn 3a passoj NAFLD. Hajsuie naxmwe cTygunje cy noKIoHWUe
1148M BapujaHTu patatin like phospholipase domain conteining-3 (PNPLA3) reHa. OBaj
nonmmopgmsam PNPLA3 reHa nogpasymeBa 3amMeHy HYK/1e0TUAa LUMTO3MHA MyaHUHOM,
npu Yemy [of1asu L0 3aMeHe M30/eyLUnHa METUOHMHOM Y NonoxXajy 148. Buwe cTyauja
NMOTBPAWIO je jaky Kopenauumjy u3sMehly OBe TreHCKe BapujaHe W CKIOHOCTM Ka
aKymynaumuju MacTu y jeTpy y CBUM ETHUYKMM rpynama.

Y uwmby nocTtaB/barka aumjarHoze NAFLD HeOonxoAHO je MCK/bYUYUTWU apyre
eTMo/IoOWKe (hakTope akymynauuje Tpuravuepuga u owTeherwa jeTpe, Kao LITO Cy:
KOH3yMupare asikoxosna, ynoTtpeba nekoBa, MeTabonuMyke, ayTOMMYyHe, HacnegHe
60N1eCTM jeTpe 1 BUPYCHe XenaTuTuce.

KnuHnuka cnvka kog naumjeHata ca NAFLD je 061M4HO acMmnTomarcka uim ca
HecneyMpUYHUM CUMNTOMUMA U (DU3NYKMM 3HaLMMA.

HeankoxonHa macHa 60/eCT jeTpe Ce C/yyajHO OTKpMBA Y TOKY PYTMHCKUX
nabopaTopMjCKMX aHanm3a Kaga ce Hafly MOBMLIEHE aMUHOTpaHcdepase wuam
YNTpa3BYy4YHUM MNpernegom, Kaja ce anjarHocTukyje ,,.cBeTna“ jetpa.

Kog 78% naumnjeHata ca NAFLD BpegHOCTV JeTPUHUX €H3MMa Cy HOpPMasiHe U
MOry oCTaTu y pethepeHTHUM BPeAHOCTUMA TOKOM nporpecuje 6onectn n passoja NASH
n rbpose, 360r 4yera jeTPUHU EH3MMMU HUCY CheunUYHM 3a AnjarHo3y 60NecTu.
Yntpassyk (UZ) jeTpe je TPEHYTHO imaging TexXHUKa n3bopa 3a gnjarHosy NAFLD 360r
CBOje  LUMPOKe AOCTYMHOCTM W MPUXBaT/bMBUX  AMjarHOCTUYKUX  MOTYyhHOCTW.
CeH3nTuBHUje imaging MeTOfe Of YNTpasBykKa Cy MarHeTHa pesoHaHua (MR), MmarHeTHo
pe3oHaHTHa criektpockonuja (MRS) 1 TpaH3ujeHTHa enactorpadwmja (TE) (FibroScan).
MehyTtum, buxoa ynotpeba y gnjarHoctuum NAFLD nummntmpaHa je BUCOKOM LIEHOM 1
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JocTynHowhy y 34paBCTBEHMM YCTaHOBama, HeLOBO/bHOM  CEH3UTUBHOLLhY U
cneyuguyHownhy y cteneHoBakwy NAFLD, ogHocHo gujarHocTuum NASH 1 drbpose.

360r ayror, MHAONEHTHOr Toka MauunjeHTM ca NASH ce 06M4HO OTKpuBajy Y
oMaknoj a3 60necTu, Kada ce pasBuje AeKOMMNeH30BaHa Umpo3a nam HCC u kaga je
MPOrHo3a fiowa, WTo yKa3syje fa nocebaH acnekT 60/1ecTn npefcras/ba MpaBoOBPEMEHa,
Op3a 1 TauyHa AujarHosa.

[aHac nocToju ypreHTHa noTpeba 3a HanaKerem HEMHBA3MBHUX OUOXEMMCKUX
napaMeTapa, Koju 6uM WManM [OBOSbHY CEH3UTUBHOCT U CNeUMUYHOCT Yy
AnepeHTOBabY 06MYHE CTeaTo3e Of CTeaTtoxenaTuTuca, LWITO OM 3HATHO ONakLwano
CKPUHUMHI nNaumjeHata ca NAFLD. C 063upom fa anonTo3a xenatoumTta NpeactaB/ba
KpMTUYaH Mpouec Ha nyTy nporpecuje HeasikoxonHe macHe jetpe (NAFL, eHrn. Non-
alcoholic Fatty Liver) y NASH, mepere nnasMaTcknx HMBoa uutokepatuHa-18 (CK-18)
MOXe MMaTn NPeanKTUBHY BpeaHOCT Y anjarHoctuum NASH, WTo je NoTBpheHo y BuLLe
cTyamja.

Buoncuja jetpe ce u fjasbe cmatpa ,,31aTHUM CTaHZapLoM™ 3a MOCTaB/bake
anjarHose NAFLD, audepeHToBare 06MYHE CTEaTO3e Of CTeaTOXenaTuTuca, NnpoueHe
cTeneHa cTearto3e, /00ynapHe WH(Namauuje, GanoHMpara xenatouuTta U cragujyma
(hnbpos3e.

[opatHo 3abpuibaBa UMHbeHMLA fJa Hema e(uKacHor, CneuyuguyHor TpeTMaHa
Hea/lKOX0/iHe MacHe jeTpe u NASH, ocuM nNpomeHe XWBOTHUX HaBUKA W (DU3NUKE
aKTMBHOCTW, LUTO [0AATHO KOMIMJIUKYje OAJI0KEeHY AujarHo3y 601eCT U HernoBObHO
yTU4e Ha nNporHo3y 0BMX 0ofiecHMKa. VIcTpaxkmBarba Cy BpLUeHa ca CTaTUMHMMA,
TNA30MAMHUMA, BUTAMUHOM E, ypcOLeOKCMXOMHOM KucenuHoMm Yy Tepanuju NAFLD,

anu 3a cafa Hema edikacHe, LiM/baHe Tepanuije.
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2. IIPETJVIEL JIMTEPATYPE

2.1. lepununmja u moaesia HeaJIKOXoJHe MacHe 00JIeCTH jeTpe

HeankoxonHa MacHa 60necT jeTpe je y nocneawe ABe [AeleHuje Hajuyewha
XPOHMYHa 60NECT jeTpe y 3anagHnM 3eM/bama, ca npesaneHuom of 20% go 30% kop
oapacnnx ocoba .

MpeBaneHua NAFLD pacTe napanenHo ca envaemMmnjom rojasHocTn u aujabetec
menuTyca (DM) Tvn 2, Koju Cy (akTopy pusnka 3a HacTaHak NAFLD 231,

MpBK NyT Kao eHTUTET, 6onect cy onucanu 1980. rognHe Ludwig 1 cap. Ko
Masie rpyne naumjeHata ca XWCTONOLIKAM HanasoM jeTpuHe ,HerMeHoBaHe" 60/ecTu,
KOJy KapakTtepuvlle akymynauuja Mactv y jeTpu, HEKPOUH(IaMaTopHa akTMBHOCT U Y
Hajsehem 6pojy cnydajeBa (hrbpo3a, Yy OACYCTBY UCTOPUje KOH3yMUparba a/ikoxona y
3HauajHUM KonMuMHama. BonecT je Ha3BaHa HeankoxonHu creatoxenatutuc .

HeankoxonHa macHa 601ecCT jeTpe ce faHac He nocmMaTpa Kao npvmapHa 6onecTt
jeTpe, Beh Kao [e0 MeTaboNMUKOr CUMHAPOMA, MHCY/NMHCKE Pe3nCTeHuuje, anjabeTeca,
ancnvunuaemnje U XunepTeHsuje 5. 8, Cwmatpa ce ga npumapHa NAFLD npefcTas/ma
XenaTuyHy MaHudgecTaunjy MeTabonmMukor CMHAPOMA, a MHCYIMHCKA pe3ncTeHuumja je
K/bYYHW NaTO(U3MONOLLKN MexaHn3am 78,

MpumapHa NAFLD je KNMHWYKO NaTONOLLIKN EHTUTET KOjU NoApasymeBa:

= aKyMmynauujy Tpuranuepuga y jetpu (cteatosy y suile of 5% xenatouuTa) Koja
ce [WjarHoCTUKyje imaging MeTO4amMa WM  XWUCTOJIOLLKUM  Haia3oMm

MaKpOBe3VKynapHe cTeaTo3e U1

= 04yCTBO KOH3yMMpawba a/ikoxofa Yy KO/MuYMHaMa LWTeTHUM 3a jetpy (321

/TIKOXONHOT nuha HeAe/bHO KO MyLlKapua u >14 ankoxXonHux nuha HegesbHO

KO[, >XeHa Kpo3 nepuofd Of fABe TrOoAuHe Mpe Ouorcuje jeTpe) u Apyrux

CeKyHapHUX y3poka jeTpuHe cTeatose .
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HeasnikoxonHa macHa 60/1eCT jeTpe Ce XUCTOJIOLLKN KaTeropusyje y HeaslkoXosHy
MacHy jeTpy W HeankoxonHu cTeatoxenatutuc ).

HeankoxonHa macHa jeTpa je GEHUrHO, HENpPOrpecUMBHO 000/bEHE jeTpe, Koje
XVUCTOJIOLLKM KapakTepuile MpuUCYCTBO MaKpOoBe3uKy/napHe cTeTatose Yy Buwe of 5%
xenatoumTa, 6e3 3HakoBa XxenatouenynapHor owTehewa, Aok NASH nogpasymesa
NPUCYCTBO XenaTU4yHe CTeaTo3e, obynapHe MHhNamaumnje (aKyTHa U/MNM XpoHUYHa) ca
owTeheweM xenatoumta (6anoHupajyha pgereHepaumja), ca wnam 6e3 npuapy>KeHe
hn6pose 181,

YHytap NAFLD cnekrtpa, camo naumjeHtn ca NASH passujajy nporpecusHo
owTehere jeTpe. HeanKOXONHW cTeaTtoxenaTUTUC nporpeavMpa A0 umpose y 23%
cnydajesa 3a 10-15 rogunHa n pehe no HCC. OaHac je NASH Tpehu Hajuewhu pasnor
TpaHcnnaTaumje jeTpe ca TpeHAOM nopacta nHumaeHue. Bucoka npesaneHua NASH kof
TpaHCNaHTUPaHNX nauujeHata ca HanasoM KPUMNTOreHe UMpo3e Ccyrepuile jaky
noBesaHoCT oBa ABa eHTuTeTa 10112,

CekyHgapHo ce NAFLD moxe jaButn kof xenatutuca C, Wilsonove 6onectu,
PETKUX YypoheHux nopemehaja meTabonusaMa AUNMLA U UHCY/IMHCKE pPe3ncTeHuuje
(abeTanunonpoTemHeMnja, xXunobetanmnonpoTenHeMuja, Mauriac W Weber Christian
CUHAPOM, W fMNoaucTpodvja), W3rnagwbuBarba, Ko MauumjeHaTa Ha TOTalHOj
NnapeHTepanHOj UCXpaHu, YAPYXXEHO ca nojeauMHMM rnopemehajuma TpyaHohe, Kao
nocneguua kopuwhera nojeAnHNX fiekoa (ammogapoH, TaMOKCU(IEH, CUHTETCKM
eCTporeHu, rnyKOKOPTUKOMAWM, MeToTpekcaT U Ap.), AejcTBa MOjefMHUX XemuKaiuja
(opraHcy pacTBapayM) M Ko NauujeHata NOABPrHYTUX abAOMUHATHUM XUPYPLLKAM
NHTepBeHUMjama (OMCeXHe pecekuuje TaHKOr LpeBa, jejyHOuNeanHu by-pass W
ounmonaHkpeacHe onepauuje), anv MHOro pehe. VIHUMAEHUa, MexaHn3am 1 NpupoaHU

Tok 6onectt NAFLD y 0BUM 060/beruMa Hiucy nosHaty 12,
2.2. EnuanemuoJgioruja NAFLD
3aBMCHO 0f MeTOoAosIorvje Koja je KopuwheHa n UcnMtMBaHMM nonynaymjama,

n3ewTajn o npesaneHun NAFLD ce pa3nvkyjy y cBeTy. Ha OCHOBY OBMX W3BeLUTaja

npesaneHua NAFLD kpehe ce y pacnoHy of 6,3% fno 33%, cpefra BpefHocT je 20% y
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onwToj nonynauunju, aok ce npesaneHua NASH kpehe og 3% g0 5%. C 063Mpom Ha
naHAeMmjy rojasHocTu y cBety 1 jaky yapyxxeHoct NAFLD ca MS npesaneHua NAFLD
je y ctanHom nopacty 24,

3merbeH COLMOEKOHOMCKM YCNOBU XXMBOTA, HauMH ucxpaHe (BUCOK YHOC
3acMheHNX MacTu 1 YIibeHUX Xuaparta) U (nM3nyka HeakKTUBHOCT MMajy 3HadajHy ynory y
BUCOKOj npeBaneHL NAFLD 1.

Bucoka npesaneHua NAFLD yTBpheHa je y Jy)kHoj n CeBepHoj Amepuuu, Asuju,
Ayctpannjn, Cpegwem Wctoky n Esponu. [aHac je NAFLD Hajuyewhwn pasnor
MOBULLIEHMX HMBOA aMUHOTpaHchepasa 1 UCNUTNBatbA Y XeNaTO/OLWKMM Ofe/bernMa.

MpoueHy npeBasieHLEe CTeaTo3e jeTpe y nonynayuoHum ctyanjama Huje moryhe
BPLWWTL Ha OCHOBY 6uoncuje jeTpe kof naumjeHata ca NAFLD 360r WMHBa3sMBHOCTU
npoueaype 1 moryhux kKomnamkaumja. ¥ oBy CBpXy cy KopuwheHn nogauu Lo6ujeHu
onorncujom jetpe [OHOpa M HEMHBA3VBHUM PagMoNIOLIKMM MeTodama, Kao LWTO cy
YNTPa3ByK, KOMMjyTepusosaHa Tomorpaduja (CT), MR n MRS 4,

Kopuctehu natoxmoctonornjy, Williams n cap. cy y CjeantbeHUM AMEPUYKNM
[p>xaBama (SAD) yTBpannn npeBaieHUy creatose jeTpe o 46%, NASH je oTKpuBeH
Ko 12,2% wucnutmBaHe nonynauuje, O4HOCHO Kog 29,9% nauujeHata ca UZ Hanasom
CTeaTo3e jeTpe U KacHMjoM Groncujom jeTpe. Pasnuke y npeBasneHum 6une cy ycnoB/beHe
eTHMYKOM npunagHowhy (Beha kop XwucnaHoamepumkaHaua 58,3% Yy nopehewy ca
AdpoamepukaHumma 35,1%), npucycteom amjadeteca (74% NAFLD un 22% NASH),
nonom (Mywwku non 58,9%), roguHama (ctapuju naumjeHTun), BehvM MHLEKCOM TefliecHe
mace (BMI, eHrn. body mass index) n xunepTensunjom 6,

Y ctyamju Lee u cap., npesasnieHua NAFLD y Asnju, npolereHa HakoH 6roncuje
jeTpe kop 589 noteHumMjanHMX JOHOpPa jeTpe, n3Hocuna je 51%. Crearosa Beha og 30%
ouna je npucyTHa kog 10,4% ucnuTtmneaHe nonynauuje n NASH kof 2,2% mncnutaHuka
[17].

Zois 1 cap. cy y CTyanju Ha nocTMopTeM 6uoncujama jetpe ocoba HacTpadanmx y
Hecpehama WM ycnen W3HeHafHe CMPTW YTBPAWAM BWUCOKY MpeBasleHLYy CTeaTose U

cTeaToxenatutuca y Mpukoj nonynaumju, 31% n 39% 181
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Y uwwy ytephuBana npesanieHue NAFLD y Utanuju je cnposegeHa Dionysos
CTyavja. YNTpasBy4yHUM NpersefoM ucnutaHuka ytepheHa je npesaneHua NAFLD opf
20% f0 25% P,

Y rpynu naumjeHata ca TpehMM CTeneHOM ro0ja3HOCTU  MOABPrHYTUX
6apmjaTpujcKOM XUPYPLLKOM fledekby, Y aHanmsmn 12 ctyamja npeBaieHLa XMCTO/OLWKM
notepheHe cteatose usHocuna je 91% (85% po 98%), NASH-a 37% (24% po 98%) u
Lumpose 1,7% (1% po 7%) .

Dvorak un cap. cy ynTpa3By4yHOM CTyaujoMm Kog nauuwjeHata ca DM tun 2
ytBpanamn npesaneHuy NAFLD og 79%. Metabonuykm cuHgpom je ytepheH Kog 93%
naymnjeHata, ca yckom nosesaHowhy NAFLD 1 KOMNoHeHaTa MeTabo/IMykor cuHapomMa
(BMI, 061ma cTpyka (OS) 1 cepymckux Tpuramuepnaa) 2. Canurom ctyaujom, Leite 1
cap. yTBpAnAu cy npesaneHLy NAFLD og 69% kog nauwmjeqara ca DM tun 2 2,

Y MyntuueHTpuyHoj ctyauju Caballeria v cap. Ko 766 ncnvtaHunka, npesasieHua
NAFLD npouereHa ynTpassykoM m3Hocuna je 33% kop MyLukapaua n 20% Kof XeHa
[21].

ETHMYKa npunagHoCT, roguHe CTapocT M MO MMajy yTuuaja Ha npesasieHLy
NAFLD.

XucnaHoamepukaHum umajy Hajsehy npesaneHuy NAFLD, wTo ce Moxe
06jacHnTM 1148M anenom y PNPLA3 reHy, Koju je Hajuewhn Ko OBe €THUUKe rpyne
221 Mpesanenua NAFLD y Amepuuy yTepheHa npoToHckoM MRS, y Tekcacy nsHocuna
je 30%. Hajseha npeBaneHua o 45% 3abenexeHa je Kof XucnaHoamepuKaHaua.
MpeBaneHLa NAFLD 6una je Hka ko 6enaa 33% v LpHaua 24% .

Y peTpocnekTvBHOj cTyauju, Friht »n cap. nogenunu cy nauujeHTe ca
XucTosowkm gokasaHom NAFLD y Tpu rpyne, 3aBUCHO Of, rOAMHa CTapoCTu, Ha CTapuje
naunjeHte (Buwe of 60 roamHa), naunjeHTe cpedrmx rognHa (og 50 go 60 roamHa) u
mnahe naymjeHte (Marbe of 50 rofuHa), U yTBpAUAM [a MOCTOjU acouujaumja nsmehy
roamHa ctapoctv u NAFLD, v roamHa cTapocTu 1 cTeneHa hmbpose. CTapmju NaumjeHTu
CY UMasin 3Ha4ajHo BMLLW CTeneH (hnmbpo3e Ha Broncuju 1 umposa je bmna vewwha Ko ose
rpyne nauujenara 4.

MpeBanieHua NAFLD y Asuju npouereHa YNTPa3ByKOM HakKOH 3[paBCTBeHe
KOHTpone 26.527 ocoba 6una je 3HATHO BMLIA KOA MyLLKOr nona 31% y ofgHocy Ha
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[25]

XeHcKn non 16% “>. Mywku non je pusnyHM gaktop 3a pa3soj NAFLD, NASH,

XenaTnyHy hrbpo3y 1 LieNoKynaH MopTanmTeT Kof naunjeHata ca NAFLD [14]
2.3. ETnonoruja NAFLD

2.3.1. Puznuynm paxkropu

Haj3HayajHuju npumapHu haktopu pusmka 3a pa3soj NAFLD cy rojasHoct, DM

™N 2, aucaunuaemuja u MS 123 56.8.9.26.271

2.3.1.1. NAFLD u roja3soct

"0ja3HOCT y CBETY fjaHac uMa envgemujcke pasmepe. MNMpema npoueHama CeeTcke
3[paBcTBeHe opraHmsaunje (SZO) m3 2014. roguHe, y cBeTy 1,9 munujapam ocoba
cTapujux o 18 roguHa je NPEKOMEPHO yXpaweHo K 0,6 munnjapam of oBor 6poja je
rojasHo. lMojasHocT gedmHncasa BMI usHag 30 kg/m? haktop je pusuka 3a MyaTune
KapauoBackynapHe nopemehaje, aucnnnuaemujy, anjadetec n MS 28,

["0ja3HOCT je y3pOK nopacTta yKyrnHOr MOpTa/IUTeTa U CMareta XXUBOTHOI BEKa
710 20 rofmHa, HapoumnTo Kog Mnahux oco6a !,

Kao cTawe CTa/lHO NpUCYTHE WHGIaMaumje HUCKOr CTeneHa, rojasHoCT je
noBe3aHa ca KOMMAvKaumjama, Kao wTto cy: DM Tun 2, xunepTeHsnja, 601eCTh XydHe
Kece, 0CTeoapTpUTMUC 1 NcmxocounjanHu npobnemn. 0jasHOCT MMa CBOje MMMANKaLMje
Ha pa3Boj ManurHuTeTa (Oe6enor upesa, eHAOMETPUjyMa, Oybpera, jefiaka, »Xenyua,
naHKpeaca 1 Xy4dHe Kece) 1 ca IR npeactae/ba thaktop pusnka 3a passoj HCC. Ocobe ca
BMI Behum o 40 kg/m? umajy 50% a0 60% Behn pusuK 3a pasBoj ManvrHuTeTa y
0/IHOCY Ha HOPMasIHO yxparbeHe ocobe B0 31,

[0jasHOCT je jefaH o0f Haj3HadajHUjUX (hakTopa pusmka 3a pa3soj NAFLD.
MpoLeHe cy da ce cTeaTtosa jeTpe pasBuja Kofd 57% no 74% rojasHux ocoba, ko 90%
ocoba ca TpehrM CTEMeHOM F0jasHOCTU M fa BuLle of jefHe TpehnHe acMMnpoMaTCKMX

0361/bHO rojasHNX 0cO6a 1Ma XICTONOLLIKe KapakTepucTke NASH 227



Jlokmopcka mesa Topoana Ilemposuh, cney. op meo.

MaumjeHT ca HCC Ha TepeHy KpMMNTOreHe LMpO3e MMajy BUCOKY MpeBasieHLy
rojasHocT n aujabeteca, y nopefewy ca naumjeHTMMa ca HCC Ha TepeHy umMpo3e
a/IKOXO/IHE WM BUPYCHE eTuosiornje, WTO YyKasyje aa je NAFLD OCHOBHM Y3pOK
KPUMTOreHe Lmpo3e KOMNAMKoBaHe pa3sojeM HCC Koz oBe rpyne nauujeHara 4 32,

Y uunrby npoueHe nporpecuje 6onectn Fassio n cap. npatuam cy 22 naymjeHta ca
NASH, kof Kojux je apyra 6uoncuja jeTpe pafheHa Tpy roMHe HakoOH npee Guoncuje.
Mporpecuja grnbpo3se yTBphHeHa je koA jeaHe TpehmHe naumjeHata, a rojasHoct u BMI cy
61NN jeAnHN NapameTpy yapYXeHu ca cTeneHom nporpecuje B2,

[(0ja3HOCT MpPOY3pOKYyje WUHCYNMHCKY Pe3UCTEHUM]Y Y MAcHOM TKMBY, MojayaHy
ANNoNu3y, WHMOUATPaUujy wuHMNamatopHum henvjama UM NPOMEHe Yy  CeKpeunju
agmnounTokmnHa. CrnieynduyHn agmnoumToknHn nosesyjy MS, DM tnn 2 n NAFLD, a
AmncbanaHc y HUX0BOj eKCrpecujyu nMa rnasHy ynory y nporpecuju 6onect o NASH u
umpo3se B4,

CBe je BuLLIE A0Ka3a fa ANCTpUbYLMja MAaCHOT TKVBa UMa MpPecyaHY BaXXHOCT 3a
pa3Boj MeTabonMukMx Komnaukaumja. Cmatpa ce Aa BMCLEPa/IHO MacHO TKMBO, Kao
eHAOKPWHM OpraH, Mma NpeaoMMHAHTHM 3Hayaj y OBMM MpouecrMa Yy OAHOCY Ha
NOTKOXHO MacHo Tkueo . BucuepanHa rojasHocT 3aBucy of mona (velwha je Kog
MyLLUKapaua), rofuHa CTapoCcTh, XOPMOHCKOr cTatyca (MeHonay3a KoOj >KeHa),
[ANJeTETCKMX HaBMKa (BUCOKO Ka/lopuyHa MCXpaHa), nyllewa U (PU3nyke akTUBHOCTU
(cepatapHM HaumMH uBoTa). [MOCTOje KBAHTUTATMBHE M KBa/IMTATMBHE pasnke Yy
mefujatopuMa Koju ce ocnobahajy u3 nepuepHOr n BUCLIEPAHOr MacCHOTr TKMBa.
MoBeharbe BUCLiepasTHE r0jasHOCTX UMa 3a NOCNeAnLY CMareHY NPOAYKUNjY 3aTUTHUX
afMnoKuHa (aAuMnoHEKTMH) 1 nosehaHy NPOAYKLM)Y NPOUH(IAMATOPHUX LUTOKUHA U
a[MNOKMHa, LLTO 3a NocneanLy Ma passoj NASH B4,

Hajsehun 6poj ennaeMnONOLWKMX U KIMHUYKUX CTyamnja Kopnuctu BMI 3a npoueHy
rojasHocTu. MIHAEKC TenecHe mace je maTematuMyka (hopmyna Koja npefcrtaB/ba 0AHOC
TeNnecHe TEXWHE M3PaKEHe y KuorpammMa v KBafgpaTa TenecHe BUCKMHE M3PaKEHe Y
MeTpuMa. Y ofgHocy Ha BMI ogpehyje ce kaTeropuja rojasHoct. Hopmanad BMI je o
25 kg/m?. TpoceyHe BPeAHOCTW yXparbeHOCTW Y oaHocy Ha BMI cy: BMI < 18,5 kg/m?
noTxpateHocT, BMI og 18,5 kg/m? ao 24,9 kg/m? je HopmasnHa yxparseHocT, BMI o 25
kg/m? oo 29,9 kg/m? npekoMepHa yxpareHocT 1 BMI = 30,0 kg/m? rojasHocT. [0jasHOCT



Jlokmopcka mesa Topoana Ilemposuh, cney. op meo.

je nodereHa y Tpu cTeneHa y oaHocy Ha BMI. BMI y pacnony og 30 kg/m? go 34,99
kg/m? npBu je cTeneH munu 6nara rojasHocT, BMI og 35 kg/m® go 39,99 kg/m? gpyru
CTerneH UMW cpedme M3paxeHa rojasHoctT u BMI Behun og 40 kg/m? Tpehu cTeneH mam
036W/bHa rojasHocT 2838

MHore enuaemonoLKe CTyauje cy nokasane ga BMI sehn og 30 kg/m? Hocw
3HauajaH nopact Mop6uauteta u moptanuteta “® %1 Mopaun Prospective Studies
Collaboration ykasyjy fa je nopact BMI 3a cBakux 5 kg/m? usHag 25 kg/m?, y3pok
nosehaHor MopTanuTeTa 3a 30% F°.

Y ogHocy Ha BMI, npoueHa abjoMmHanHe roja3HoCT Meperem 061Ma CTpyka je
3HauvajHuja, jep cy meTabonnukm akTopu Yewwhn 1 036M/bHM)U ca NOPacTOM OBOr TUNa
rojasHocT. O6Um CTpyKa je jegaH of KpuTepujyma MS un npeamktop je nosehaHor
mopbuauTeTa W MOpTa/MTeTa Kao nocneguue rojasHocty, DM  Tuna 2,

D [28 36 37]

KapanoBackynapHux 6onectn (KVB) n NAFL . AbfioMMHaIHA r0jasHOCT

Kopenupa ca npesaneHUuoM NAFLD/NASH ©n ycko je noBe3aHa Ca MHCY/IMHCKOM

(51 " Oco6e ca

Pe3NCTEHLUMJOM, FNaBHUM naTOreHeTCKMM (haktopom passoja NASH
HopMmanHuM BMI, ann nosehaHum o06UMOM CTpykKa uMmajy Behu pu3MK 3a pasBoj

KapAroMeTa6onnukux komnankauuja, cmpti 8 n o6onesarba og NAFLD 71,
2.3.1.2. NAFLD u aujadetec

Y cBety 347 munuoHa sbyan 6onyje on Amjabeteca uM npoueHe cy CBeTcke
3[paBcTBeHe opraHmzaumje ga he 2030. rognHe aujabetec 6utn cegmu Boaehu y3pok
cMpTh. TMauymjeHT ca AujabetecoMm MMmajy nosehaH pu3MK Of pasBoja XPOHUYHUX
MUKPOBE3VKYMapHUX U MaKpOBE3VKYNapHUX fereHepaTMBHUX NMPOMeHa.

MpeBaneHua NAFLD un nporpecvBHMX ¢opmn 060/bewa  (HEAIKOXO/THU
cTeatoxenatutuc u ubposa) kof naumjeHata ca DM Tun 2, pacTy ca NopacTom
enuaemuje rojasHocTu, IR, aucnunuaemuje u MS 92027381,

eHeTCKM (hakTopn M (haKTOpWU OKO/IMHE Y WHTEepeakumju ca MeTabonMyKum
nopemehajuma yop3sasajy nporpecujy NAFLD kog anjabetnyapa.

Ca pgpyre cTpaHe, nauuwjeHTM ca CTeaTo30M JeTpe WMajy Behy crTony
npeaunjabeteca n npucyctso NAFLD npegucnoHmpa passoj DM tun 2.

10



Jlokmopcka mesa Topoana Ilemposuh, cney. op meo.

HeankoxonHa macHa 60necT jetpe 1 DM Tun 2 4eCcTo KOersuctupajy u pgene
3ajeqHNYKe (aKTope pu3nKa, MOCeOHO BUCLIEpasIHYy r0ja3HOCT, Kao UM NaTOreHeTckKe
mMexaHu3me. VIHCyNMHCKa pesncTeHUMja U XUMEPUHCYNMHEMUja, AMCAUNUAEMMU]a,
OKCUAATVMBHU CTPeC W MH(NamaLmja, AonpuHoce passojy 06a eHTuTeta B9,

MpeBaneHua NAFLD kopg naumjeHata ca avjabetecom Kpehe ce og 69% o 79%
[16.29. 201 ‘MnepaneHua NAFLD pacTe ca nopacToM jyTapre FMKeMuje HawTe, of 27%
KOZ, nauujeHarta ca HOpMa/lHUM BpPeAHOCTUMA jyTaphe rvkemuje, 43% Kof nauumjeHara
ca MOBULLEHOM FNIMKEMW)jOM HaluTe, A0 62% Koj naymnjeHata ca DM tun 2 401,

Bucoky npesaneHua NAFLD u NASH Kog naumjeHata ca [AujabeTecom,
noTBpAWAM Ccy pe3yntatn npocnektveHe ctyguje Williams u cap. 2011. ropguHe.
MpeBaneHuya NAFLD n NASH Kop anjabeTnyapa, Y 04HOCY Ha Le/IOKYNHY UCMUTUBaHY
nonynauujy msHocuna je 74% vs. 46% n 22% vs. 12%. YTBpheHo je fa je MHCYIMHCKa
pe3ncTeHUMja He3aBuCcaH (PakTop pusmka passoja NASH y uenoj rpynu, a naynjeHTr ca
n3paxkeHoM (hMbpo3oM Cy MManu Behn CTENEH UHCYNMHCKE Pe3nNCTEeHLMje Y O[HOCY Ha
naumjeHTe ca ymepeHoM duposom o,

Y npocnekTMBHUM ctyaMjama DM Tun 2 je HesaBucaH (hakTop pusnka
nporpecuje NAFLD, pa3goja dn6pose, HCC n moptanuteta ¥,

PusnuHu haktopn 3a HanpeaoBake 60nectu u pa3soj NASH kof naumjeHaTa ca
NAFLD u anjabetecom cy: CTapocT, MeTaboNMYKN CUHAPOM, BUCLiEpasHa r0ja3HOCT,
Ly>Ke Tpajarbe avjabeTteca, hamunmjapHa uctopuja anjabeTteca, BUCOKM CEPYMCKN HUBOWU
rama rnytamun tpaHcnentugase (GGT) v BUWM OAHOC acnapTaT aMMHOTpaHcgepasa
(AST)/anaHnH ammHoTpaHcdepasa (ALT) B,

Cryaunja Leite n cap. u3 2011. rogvHe npouewmBaia je CTereH nporpecuje
NAFLD kop naumnjeHata ca DM Ttun 2. Kog 78% naumjeHaTta yTBpheHO je NpucycTBO
NASH, aok je qwmbposa 6una npucyTHa Kog 36% o 60% naumjeHata. porpecuja
6onecTn Huje 6runa yapy)KeHa ca KIMHUYKMM KapakTepucTMkaMa Be3aHuM 3a aujaberec.
MOBWLLEH CEPYMCKM HWBO TPUMAULEPUAA, HUCKN CEPYMCKM HWBOW NIMMOMPOTEMHA
Bucoke ryctnuHe (HDL xonectepona) u nopact HmBoa ALT cy He3aBUCHO 6um
yApY>eHu ca nosehaHum pusnkom pas3soja NASH. Aytopu cy 0BOM CTyAMjOM AOLUAN O
3aK/by4Ka fa je 6uoncujy jetpe noTpedbHO pasmMoTPUTK KOf CBMX nauujeHata ca DM tun

2 Kog, Kojux ce UZ Hahe cTeato3a jeTpe 2.
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Younosi 1 cap. Cy Yy MPOCMEKTUBHOj CTYAMJU nNaumjeHata ca XWUCTOJIOLLKU
pokazaHom NAFLD yTBpannv ga nauyunjeHTn ca gujabetecoM nmajy Behy cTomny umpose
(25% vs. 10%, p=0,04) n Behn yKyrnHU mopTasmMTeT Yy nopehewy ca naumjeHTMMa 6e3
anjabeteca (56,8% vs. 27,3%, p=0,001), Kao n mMopTannTeT Be3aH 3a jeTpy (18,2% vs.
2,3%, p =0,02) [*31,

Y [Be He3aBuCHe cTyauje Targher u cap. cy npatehn nonynaunjy naumjeHara ca
NAFLD v DM T1un 2 yTBpAUAM BUCOKY MpPEBaIEHLY KapAWOBAaCKYNapHUX W
LepebpoBackynapHux pgorahaja, u 6onect nepudepHe uupkynaumje (p<0,001) kog
HaBefleHe rpyne nauujeHata y ogHocy Ha nauunjeHte 6e3 NAFLD. Besa usmehy NAFLD
M KapamoBacKynapHMX 060/betba je He3aBUCHA Of KNacUYHMX (hakTopa pu3nkKa, eHuma
jeTpe, ravkoperynaumje, Tepanuje n npucyctea MS. Pesyntatu oBux ctyauja notsphyjy
Xunotesy Aa je cenekuuja naymjeHata ca NAFLD y nonynaumju obonenux og DM Ttun 2

0/} 3Hauaja y NpeUKLMj pU3MKa passoja KapamoBackynapHux 6onecty B4 41,

2.3.1.3. NAFLD u MeTa001U4YKH CHHAPOM

KoHuent meTabonuuykor cuHapoMa nocTtoju 80 roguHa. Y nocnegwe [se
[leLieHmje 3abenexeH je TpeHA nopacTa 6poja nayunjeHata ca MS. Reaven je 1988. roguHe
onucao cuHApoM X, MNO4 KojuM je nofpasymeBao npucycts0o DM Tuna 2,
AMcAunuaeMmje, nosuLLeHor kpeHor nputucaka u IR [“®l De Fronzo u Ferrannini cy
NpeaioXnam Hasue CUHAPOM WHCY/IMHCKE pe3ncTeHuuje, umajyhu y Bugly a je y 0OCHOBY
nopemehaja IR ¥,

MeTabonmuKn CUHAPOM, CUHAPOM X U CUHAPOM MHCY/IMHCKE Pe3ncTeHuuje je
Ha3nB 3a KOHCTenauunjy MeTabonmMukuxX, BUOXEMUJCKUX, KIMHUYKUX U (DU3NONOLLIKAX
(pakTopa KOju [AMPeKTHO noBehaBajy PU3NK aTepOCKNepOTCKUX KapAnmoBacKynapHuUX
6onectn, DM Tuna 2 n moptanuteta. MeTabonnukn cMHAPOM nofpasymesa nopemehaj
perynauuje rnykose, LUEHTpa/Hy r0jasHOCT, aTeporeHy AUCAUNUAEMWU]Y, apTepujcKy
XvnepTeH3ujy, NPoMH(NAMaTOPHO M MPOTPOMGOTUYKO cTamwe 8 %1 Y o6Genexja MS
ybpajajy ce u NAFLD, CMHAPOM OMCTPYKTUBHE sleep anHeje, CUHAPOM MOANUMCTUUYHUX

JajHrKa 1 xunepypukemuja.
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Ocob6e ca MS o6oreBajy 4,7 nyta yewhe oq NAFLD y ogHocy Ha ocobe 6e3
MeTabo/mMyKor cuHapoma. MeTabonMuKM CUHAPOM HOCKM MeT nyTa Behn pusmK 3a
HacTaHak faujabeteca v Aga [0 Tpu nyTta Behn pU3MK 3a HacTaHaK aTepoCK/IepPOTCKOr
kapaunoBackynapHor oGorbersa % Treeprasertsuk v cap. cy kopucTehn ®pamuHraMmcku
pU3NYHN cKop (FOAMHe, KPBHWU npuTUCaK, TOTasHWM Xxonectepon, HDL xonectepon,
nyLwewe U ucTopujy Amnjabeteca) yrepauam ga cy naynjeHtn ca NAFLD Ha 3HaTHO
BeheM [eceTorofuniLbeM pu3nKy 060/beBarba 0f, KapAnMoBacKynapHuX 601ecTu y ogHocy
Ha OMLwITYy nonynaynjy UCTor nosa v roguHa. Metabonmyukn CUHAPOM je 610 MpPUCyTaH
Koz ABe TpehuHe nauwjeHata (63,7%), a rojasHocT kog 73,8% B,

Behu 6poj obenexja MeTaboNMuKor CMHAPOMa Koj jelHe 0cobe yapyXeH je ca
BULLIECTPYKO Behum pu3ankom obosbeBawa o4 NAFLD, a npucyctBo camo jeaHor
o6enexja Hocu 3,6 nyTa Behu pusnk B2,

Chituri n cap. cy ymepgum pga 87% nauujeHata ca NAFLD wumajy
KapakTepucTuke MeTabonmukor cuHgpoma (94% UeHTpanHy rojasHocT, 82%
anmcnvnungemnjy n 50% rnykosHy MHTONepaHuujy) v npaktmyHo 98% nauumjeHara uma
IR, Koja je yewha 1 036M/bHMja KoA NaumjeHata ca NASH y ogHOCy Ha nauujeHTe ca
XPOHWYHIUM xenaTuTucom C B3,

CseTcKa 34paBCTBeHa opraHu3aumja je 1998. rogvHe npeaiioxuna Kputepujyme
3a nocrtaB/barwe AujarHoze MS, WwTo je 6MO NpBM MNOKYyLWaj AedmHMCaHa CUHAPOMA.
Kputepnjymmn SZO pajy Hajsehu 3Hahaj WMHCYNMHCKO] Pe3UCTEHUMjU Kao OCHOBHOM
eTMoNoWKoM (akTtopy MS. KacHumje cy ce KpUTEpMjymMUM U HUXOBA MNPEANKTUBHA
BPeAHOCT Meha/in, a HOBE KOHCEH3YC KOHMepeHUnje cy aane HoBe detmHuumje. [aHac
nocToju Buwe fJedunHMLMja KOje Cy fJanie CBOj [OMPUHOC Y WAEHTU(IUKOBaY W
rpynucamwy KIMHUYKUX 1 NabopaTopujcKnx napameTapa 0Bor CUHAPOMA.

Capfia cy Hajyewwhe y ynoTpebu e geuHULMje, KOje He YKIbYUYjy UHCYINHCKY
pe3nCTeHUM]y Kao jeflaH 0f AnjarHOCTUYKNX KpUTepujyma, Beh ce hokycupajy Ha apyre
KIMHUYKe napamMeTpe, Koje je nakiie MepuTun:

1. [OetviHuumja The National Cholesterol Educational Programm (NCEP) Adult

Treatment Panel III (ATP I11), o6jaBbeHa 2001. roguHe v foNyeHa 04 CTpaHe

Amepuykor yapyxema 3a cpue (AHA, engl. American Heart Association) 2005.

rogMHe, 3acHMBa Ce Ha MPUCYCTBY TpU 0f cnefehnx neT KpuTepujyma:
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abfoOMUHa/IHA  TOja3HOCT,  XWUMepTpuUrivuepugeMmja, Huzak Hueo HDL
X0NecTepona, NOBULLEH KPBHU MpuTMCaK 1 xunepravkemuja % Kputepnjymu
NCEP/ATP 11l cy ycmepeHn Ha npoHanaxewe 6onecHuka ca MS y cmucny

npeBeHUnje KapanoBackynapHux 6onectu (Tabena 1).

Tabena 1. Kputepnjymm 3a AujarHoly MmeTaboiMYKOr CuMHApPOMA npema
NCEP/ATP II11.

MpucycTBO HajMare Tpu of cnefehmx neT KOMMOHEHTH

LleHTpanHa abgommHanHa O6um cTpyka = 102 cm 3a MyLLKapLe,
rojasHocT OZIHOCHO = 88 cm 3a XeHe

[MoBULLEH HUBO

>1,7 mmol/l, unn Beh TpeTupaHa abHOPMaHOCT
Tpuranuepuaa

< 1,03 mmol/l kog myLLKapaua,

HDL
CHIDKEH HUBO < 1,29 mmol/l kof eHa, nnun Beh TpeTrpaHa

XO0MecTepos
abHOpMa/HOCT
MoBULLEH KPBHU CUCTONHM = 130 mmHg n/vnn gujactonHm = 85
npuTmncak mmHg, nnn Beh fledeHa XnMnepTeHsnja
MoBuWLLEH HNBO FNyKO3€ > 5,6 mmol/I,
HaliTe nnun seh noctojehu dijabetes melitus Tun 2

2. [OeduHuuymja WMHTepHaumoHanHe (edepauunje 3a aujabetec (IDF, eHrn.
International Diabetes Federation) je HajHOBMja AeuHMUMja KOja fdaTvpa U3
2005. 3acHMBa ce Ha MpuUcycTBy abAOMUHa/He rojasHOCTU U ABa 0f NpeocTala
YeTUpPU KpuUTepujyma. ¥ cknafy ca OBOM gemHuULMjoM, nocebaH 3Hayaj aaje ce
LieHTpanHoj (abaoMMHaNHOj) FojasHOCTH, KOja Ce u3paxkaBa NPeKko obmma CTpyka,
KOju je eTHUYKM aedmHucaH. MNMocebHo cy HaBeAeHe BPeAHOCTM 06MMa CTpyKa 3a

CBE eTHWYKe rpyne, Y Ly YHuBep3anHe npumene B4 (TaGena 2).
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Tabena 2. Kputepnjymu 3a anjarHo3y Metabonmukor cuHgpoma rnpema IDF.

LleHTpanHa abgomuHanHa O6uM cTpyKa = 94 cm 3a MyLLKapLe,
rojasHocT 0ZiHOCHO = 80 cm 3a XeHe y EBponu

Mnyc 6uno koje age oA cnefehe YETUPU KOMMOHEHTE
NoBuLLEH HMBO
Tpurauuepmaa

>1,7 mmol/l, unn Beh TpeTupaHa abHOPMaHOCT

< 1,03 mmol/l kog myLLKapaua,

HDL
CHIDKEH HUBO < 1,29 mmol/l Koz xeHa, nnun Beh TpeTpaHa

X0/1ecTepos
abHOpMa/HOCT
MoBULLEH KPBHU CuctonHn = 130 mmHg n/vnun gnjactonHm = 85
npuTmncak mmHg, nnn Beh fiedeHa XnMnepTeHsnja
MoBuWLLEH HNBO FNyKO3€ > 5,6 mmol/I,
HaliTe nnun seh noctojehu dijabetes melitus Tun 2

MeTabo/IMUK1N CUHAPOM je rnobanHu, pactyhu 34paBCTBEHM Mpobnem 3601
BMUCOKe MpeBasieHLe rojasHOCTM W aujabeTeca. VHTepHauuoHanHa deaepaumja 3a
Anjabetec npoueryje Aa jefHa 4YeTBPTMHa CBeTCKe nonynauynje uma MS. Buwn
COLIMOEKOHOMCKM CTaTyc, CefaHTapHN HauyuH XunBoTa 1 BUCoOK BMI cy yapyxxeHu ca MS.
MpouerbeHa npesaneHua MS y NHANES ctyamju (eHrn. National Helth and Nutrition
Examination Survey) n3Hocuna je 5% Kop ocoba HopmanHe TexwuHe, 22% Kog ocoba ca
MpeKoMepHOM TeXUHOM W 60% Kop, rojasHux ocoba % Weiss u cap. cy yTepgunm
MeTaBOoMNYKN CUHAPOM KOZ 50% Mnahux ocoba ca Tpehum cTeneHom rojasHocTu 2,

MpeBaneHua MS 3aBucu of ctapoctu nonynauuje. Y CA/L, npesaneHua ce kpehe
o4 7% y nonynaumjn ctapoctu 20 go 29 roguHa fo 42% y nonynaumju og 60 fo 69
rognHa ctapoct B Cmatpa ce pa jegHa ueTBTMHa EBpOM/baHa MMa MeTaGoOMuKM
CUHAPOM, a MnpeBajieHUa je canyHa Uy 3em/bama Cpefwbe U JykHe Amepuke. Y
passujeHnM A3njcKMM 3em/baMa npesasieHua ce kpehe of 13% kop MyLikapaua go 18%
Koz xeHa B8,

Kao thakTopy pusnka 3a pa3soj MS HaBoge ce:

= roauHe ctapoctu (0Ko 44% AmepukaHaua ctapnjux of 50 rognHa nma MS),
= KeHCKM non (KeHe yewhe mmajy MS y ofHOCY Ha MyullKapLe, Hapo4yuTo Yy

nepuoLy MeHonayse),

15



Jlokmopcka mesa Topoana Ilemposuh, cney. op meo.

= cTpec ((DM3MONOLIKMA, €MOLUMOHASHU WM  MCUXONIOWKN CTPec MoBe3aH Cca

XMMNoTanamo-X1Mnopu3Ho-afpeHasIHOM AUCHYHKLJOM),

*  (hM3MYKa HEaAKTUBHOCT MPeAUCrnoHMpa LEHTPasIHY r0jasHOCT, CMatbere HUBOa

HDL xonectepona, pa3Boj XMnepTeH3unje 1 KapamoBacKynapHUX 060/beHba,

" rojasHOCT (nopacT LEHTpa/iHe rojasHOCTW, OAHOCHO 06mMMa CTpyka 3a 1 cm
nosehasa pu3nk passoja MS 3a 7,4%) un
=  XOPMOHCKM gau3banaHc (NoAuUMCTMYHA 60NeCT jajHMKa, WHCYdULUMjeHUmja

Nyyerba TECTOCTEPOHA, XOPMOHa pacTa u nosehaH HMBO FMMKOKOPTUKOMAA).

OcTann fo6po [OKYMEHTOBaHW (haKTOpW Cy NyLUewe, reHeTcKa npeaucnosmumja
N HEYPOEeHAOKPUHM npoun ManajanTMBHE peakuuje Ha cTpec. MeTabonnuke
KOHCEKBeHUE “methekTa” 6unaHca eHepruje cy BucuepanHa rojasHocT, IR, aTeporeHa
ancnmnuaemMmnja u MHGNamaumja, WTo HOCK BMCOK pu3nkK passoja NASH u grnbpose mehy
NAFLD naupmjeHTma 8 %,

MHCynnHCKa pe3ncTeHUMMja je NATONOLUKO CTawe KOje KapakTepuile OACYCTBO
(h13M0NOLLKOT 0AroBopa NepuepHUX TKMBa Ha MHCYMH, LWTO AOBOAW A0 METaboMYKNX
N XemoAuMHaMckmx nopemMehaja nosHatnx kao MS. HacTaje Kao pe3yntar guctyHkuuje
MacCHOI TKMBa, ca ocfiobaharem agunounToKmMHa 1 nopemehaja MetTabonmama cnoboaHmnx
MacHUX KucenuHa. lMpekomepHo ocnobahare MacHUX KUcenMHa y nniasMu u3 fenoa
TpUrnuuepuaa, npe ceera WHTPa6AOMMHAIHOr MACHOr TKMBA [AejCTOM XOPMOHCKM
CEH3WTUBHE /mnase W W3 UMONPOTeMHa 6oratmx TPUIIUULEPUAMMA  [e0BatbeM
NMNONPOTENHCKe Nnnase, aonpuHocu passojy IR [60] VIHCYnnMH nma ABOCTPYKO AejCTBO,
ca jefHe cTpaHe CTUMyfuLle NUMNONPOTEMHCKY NuWnasy, a ca fpyre wuma
aHTUIMNONUTUYKO AejCTBO. HajBaXKHMjWU MexaHW3am fejcTBa MHCYNMHA je MHXMbuumja
nunonuse y MacHom Tkuay Y. MHcynnHcka pesncTeHupmja ce MaHudecTyje kaga henuje
JeTpe, CKeneTHMX muwnha U MacHor TKMBa MOCTajy Make OCET/bMBE HAa WHCY/NH UK
pesucTeHTHe. lMopacT IR WHTEH3MBMpa MNpoLUEC NUNONAN3e TPUrAuLepuaa y MacHOM
TKMBY, a noBehaHa npogykKuuja CNOGOAHUX MaCHUX  KUCEeNMHA  UHXMoupa
aHTUIMNONUTUYKO [eJCTBO MHCYNMHA. Y jeTpy CNnoboaHe MacHe KUCENMHE CTUMYULLY
rNyKOHEOreHe3y, CUHTe3y TpuUranuepmaa u nmnonpoTenHa Bpno Hucke ryctuHe (VLDL,
eHrn. Very Low Density Lipoproteins) 3, WTo [oBoaM [0 CHUXerwa HMBOA

nunonpoTenHa Bucoke ryctuHe (HDL, eHrn. High Density Lipoprotein) N nosehawe
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HMBOa /nmMnonpoTenHa Hucke ryctuHe (LDL, eHrn. Low Density Lipoprotein). Y
muwnhMa cnoboHe MacHe KMCENMHE UHXMOMPajy UHCYINH MOCPeLOBaHO Mpey3nMarbe
rNyKo3e, CMamyjy CTBapare Tr/MKoreHa u nosehaBajy HMBO WHTPAMUOLUMUTHUX
Tpurnnuepuga. AKkymynaumja cnob6ofHUX MacHUX KUCENMHA Y NaHKpPeacHUM OCTpBLUMA
[0BOAM A0 nopemehaja MHCYNMHCKE CeKpeuuje U nocneanyHe rnyKosHe MHTONepaHuuje
831 CnoGoaHe MacHe KucennHe MMajy NMMOTOKCMYHO [AejCTBO, Koje ce MaHudecTyje
nyTeM fAejcTBa TOKCMYHUX MeTabonuTta akymynuMpaHux TPUravuepuga y eKTornuyHUM
opraHumMa (jetpa, MuwmKhy 1 NaHKpeaTnyHe GeTa henunje), akTuBMpara NHMIAMaTOPHUX
nyteea, hennjcke aucgyHkumje n nunoanonTose. Kpajbu pe3yntar OBUX MPOMeHa je
NMNOTOKCWYHA jeTpuHa 6onecT, oaHocHo NASH 41,

XpoHUYHA WH(IaMaumja yapyXeHa ca BUCLepasHOM rojasHowhy WHAYKyje
nojayaHy Ccekpeuunjy npOMH(AAMaTOpHUX UUTOKMHA W Peaykyje  cekpeuumjy
aAHTUNMOreHNX XOPMOHa (aAUMOHEKTMH), KOoju Kog naumjeHata ca NAFLD nmajy BaxHy
YNory y pasBojy XenaTuyHe WHCY/IMHCKe pe3ncTeHumje. Mocneamua oBux 36uBakba Cy
OKCUAATMBHW CTpec, anonTo3a xenarouuta u nporpecuja NAFL y NASH. AgunokunHu
CBOjJUM CUCTEMCKMM MeTabo/IMYKMM [ejcTBMMA [JOMPUHOCE pas3Bojy ro0jasHOCTH,
NHCY/IMHCKO]j pesncTeHumju, camum Tum u MS %l CHuxenn HuBom agmnoHexTuHa,
KOjer /lyye UCK/bYUYMBO aAMNOLMTL MACHOT TKMBa, CMATPajy ce NpeauKTOPOM MpucycTea
MS n KVB ¢

CMmatbeHa Cekpeumja unv pesnucTeHumja Ha NenTUMH Kof rojasHUX ocoba Boawu
TaIoXKewy TPUrnnuepuaa y Heauno3HUM opraHumMa, naHkpeacy, jeTpu v Muwmhuma, Ao
NH(Namaumje, anonTo3e 1 KOHa4yHO A0 (mbporeHese y jeTpu. JIMNOTOKCUYHOCT Yy OBMM
opraHMma Yy3poK je HacTaHka IR, koja je mpomoTop pa3Boja AujabeTeca. JIeNTuH
pesucTeHLM]a je anTepHaTUBHIN KOHLENT passoja MS B4,

AZunoumMT M MOHOUMTM Y MaCHOM TKMBY MPOM3BOAE NPOUHMDTIAMAaToOpHe
LMTOKMHE Kao LITO cy: (hakTop Hekpose Tymopa anga (TNF-a), pesucTuH, NHTEPEYKUH
(IL)-6, IL-8 n C-peakTtveHu npoTenH (CRP). Ridker v cap. cy y NpOCNEKTUBHOj CTYAN)H,
Women Helth Study, npatehn 14.719 >eHa y OCMOroAuliHkemM nepuogy, LOWU [0
3aK/by4Ka [ja je BUCOKO CeH3nTMBHU C-peaktusHu npoTenH (hs-CRP engl. high sensitive-
C reactive protein) >3mg/l Kog ocoba ca MeTabo/IMYKUM CUHAPOMOM, MNPEeAVKTOp

6yayher pusuka KVB 7. Zimerrman v cap. Hanase n3paxeHy kopenauujy BMI n hs-
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CRP kopg naymjeHata ca NAFLD. Mopact BMI 3a 10% npaheH je nopactom hs-CRP 3a
20% 81

MpBK KOpaK y nedyewy MS je npeno3HaBake 60NECHUKA Y HajpaHUjEM CTaanjymy
N egykaumja 601eCHNKA O PU3MKY HaCTaHKa KapAmnoBacKynapHux 6onect 1 DM tuna 2.
HajouTHmja Tepanujcka Mepa je NPOMeHa >KMBOTHWX HaBuKa y cMucny nosehawa
(hM3nYKe aKTUBHOCTW, MPOMEHA HaBMKa Y UCXPaHU N CMarbeHEHE TENECHE TEXUHE.

PefyKumja TefnecHe TeXWHe MOBO/bHO YTU4Ye Ha Apyre KOMMOHeHTe MS wu
CMarbyje pum3nK HactaHka DM Tuna 2. Hajoosbn pe3yntat ce MOCTUXKY CMarbereMm
Kanopujckor yHoca M pefoBHOM (M3MYKOM akTuBHoWwhy. Kanopujcku yHoc Tpeba
cmarunTi Ha 500-1000 kanopuja HeferbHo, ca peaykumjom TenecHe TexknHe 0,5 o 1 kg
Ha Heae/bHOM HMBOY. LlM/b je pefykumja TenecHe TexnHe 7% po 10%, 3a 6 go 12
meceun. lMpenopydyje ce ymepeHa m3myka akTmBHOCT (30 MMHYTa AHEBHO) Yy BUAY
Op30r xofawa, Tpuarba, NanBaka U BOXHbe bUUMKa. PeoBHO BeX6are Yy KOMOMHaUmju
ca [MjeTOM MOBO/bHO YTU4Ye HA CBE KOMMOHEHTE MEeTaboNMyKOr CUHAPOMA U CMakyje
MHLMAeHLY DM Tuna 2 Kog nauyjeHata ca nopemehajem Tonepauuje rnykose 9,

MaumjeHTMMAa ca BUCOKUM PU3MKOM 3a pa3Boj komnamkauunja MS, nopes npomeHe
YXMBOTHMX HaBMKa YBOAM Ce U MeAvMKameHTHa Tepanuja. bonectn koje npousmnase w3
JAerHUUMje MeTaboIMUKOr CMHAPOMA Nlede ce (hapMakosoWKN (aHTUXMNEPTEH3UBMMA,
atmgmjabeTnumMma, XUnonmneMmumMmMa, NeKoBUMa 3a flevere rojasHoCcTK), a Tepanujcku
LW/b 1 NPENopyKe 3a fieyetbe Npounsuniase n3 CMepHULa 3a cBaky nojegnHy 6onecT.

Y KIMHUYKUM W eKCNEePUMEHTa/IHUM WCTPaXuBarbMa CBe BULLE fAaje Ce Ha
3Hayajy WHTECTUHa/IHO] MUKPO(IOopU Kao Moryhem eTuonaToreHeTCKOM (akTopy Yy
HacTaHKy MS. Vako je HEKONMKO cTyamja 06jaBuno oxpabpyjyhe pesyntate 0 NOBO/bHOM
[lejcTBY Npo6uoTuKa 1 npebnoTuka y tepanuju MS, n game HefgocTaje 406ap KINHNYKK

[I0Ka3 ehrKaCHOCTM HUXOBE AyroTpajHe ynotpee y TpetmMaHy MS 7%,
2.4. Ilatorene3a NAFLD

MatoreHesa NAFLD Huje Ao Kpaja pasjawlreHa. dakTopu Koju [0BOAe A0
NPOrpecuBHOr xenarouenynapHor owTteherwa jeTpe, HaKOH aKyMynauuje Tpuravuepmia

y XenaToumTMma, KOMMEKCHW Cy M HUCY A0 Kpaja pasjallreHun. [pomeHa Ha HMBOY
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NOKa/THUX N CUCTEMCKMX (DAKTOPa KOjU KOHTPONULLY PaBHOTEXY MeTabonmama nunuaa y
jeTpn, npe cBera MHCY/NMHCKE Pe3nCTeHLUMje, BOAE Ka akymynauuju Tpuravuepuga y
napeHxmmy jetpe. CTeaToOTUYHA jeTpa MocTaje OCET/bMBMjA Ha CEKyHAapHa owTehera,

LUITO JOBOAM A0 XenaToLienynapHe nHbnamamje u thmepose 1.

2.4.1. Teopuja ,aBa ynapua“

Y pasjalurbery natoreHese NAFLD 1 NASH Bogeha je Teopuja ,,Aa yaapua” ['>

73].

- 1pBU yaapay” je akymynauuja Tpurauuepuga y jetpu wam creartosa jeTpe, a
LAPYrn  ygapau” nporpecuja owTehewa jeTpe nocpefoBaHa  MH(I1aMaTOPHUM
UMTOKMHUMA, MUTOXOHAPWjIHOM AUCHYHKLMJOM W OKCUAATUBHMM CTPECOM, LUTO 3a
nocnegully MMa pasBoj cTeaToxenatutuca M ¢m6pose jetpe ' ™. Unmmwennuya pa
OKCMOATUBHM CTPeC Y3poKyje nporpecuBHy henmjcky CMpT, ca  eKCcraH3njom
NPOreHMTOpPHUX henmja n cMmarbereM PenMKaTMBHE CNOCOBHOCTM XenaTouuTa, WTo je
OCHOBa nporpecunje 6onectun Ao umpose jetpe n HCC, Teopuja ,, Tpeher yaapua“ cee BuLLe

[75]

fobuja Ha 3Havajy MoyeTak 60NECTM W MpoOrpecuja cy pesyntat cadejcTea

MONeKynapHmMxX mexaHmsama un LbaKTOpa OKOJINHE.
2.4.2. WHCYyIHMHCKA pe3UCTEeHIU]ja

MHcynMHCKa pesncTeHuUmMja, OAHOCHO mnopemehaj y CUrHanM3auujckom nyTy
MHCY/IMHA HAa HWBOY WHCY/IMHCKOI peuenTopa, AOBOAM [0 NepudepHe Annonmse,
nojayaHor fornpemara W npeysuMara CnoGoAHUX MacHWX KucenuHa y jetpu o
XpOHUYHA XUMNEepUHCYNMHEMWja MoKpehe fiMnoreHesy perynuwyhu  MNoreHcke
TpaHCLpUNUMOHe (hakTope Kao LUTO Cy: NapakcM3oMasiHA NPoanpepaTMBHM akTUBMPaHW
peuenTtop rama (PPAR vy, eHrn. Peroxisome proliferator-activated receptor gamma) 7y
CTepon perynatopHu enemeHT Besyjyhu npotenH-1c (SREBP-1c, eHrn. Sterol regulatory
element binding protein-1c) y jetri 8. PPAR y je jesapHu dakTop TpaHCKpUnLuje Koju y
MacHOM TKWMBY perynvle audepeHuunjauunjy agunouuta, Metabonusam nvnuaa,

XOMEeOCTa3y r/lyKo3e U 0CET/bUBOCT Ha UHCYNUH. CTyauje Cy nokasasne rnoBo/bHO AejCTBO
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cuHTeTUYKOr PPAR y aroHucte (nuoOrnvTasoH) Ha CTeaTtosy jeTpe, WHgamauujy,
6anoHMparbe xenatoumTa, IR M HMBO amuHoTpaHcdepasa %, SREBP-1c je rnasHu

TPaHCKPUMLMOHM PErynaTop reHa Koju KOHTponuLle de novo nunorexesy 8,

2.4.3. JlunuaHa akymyJanmja, creaTos3a jerpe

AKYMYNUpaHu TPUTULEPUAN Y JeTPU MOTUYY Of ecTepuMKoBaHUX CNOBOAHMX
MaCHWUX K1CennHa u rnnuepona yHytap xenatoyura. CnobogHe MacHe KMCEMHE Y jeTpu,
[onpemMajy ce nyTeM NnopTHe BEHE NNMOIN30M U3 MaCHOT TKMBa, ANJETETCKMUX N3BOpa U
HacTajy de novo NnunoreHesoM. AKymynauuwja TpUraudepuga y jetpu nocneguua je
nosehaHe cuHTe3e de novo, NoBehaHor gonpemarba MacT U3 MacHOr TKMBA, CMareHor
oTnpemMarba MacTu U3 jeTpe U/uam cMarbeHe oKcugalmje MacCHUX KucenmHa. VIHCynMHeka
pesncTeHuMja MHXMOMUMjOM 6eTa OKcupaumje MacHUX KWCeUHa fasbe Npofybrvyje
cteatosy jetpe %! Hajehu npoueHaT Tpuranuepuaa y jetpu, BuLle og 60% noTuye og
CNOBOAHNX MaCHUX K1CEeNMHA MOPEK/IOM U3 MaCHOT TKMBA. Y 0BOM npoLiecy Behn 3Ha4aj
IMa BUCLiEPaHO MacHO TKMBO, jep je MeTa6onunuku akTusHuje [,

CnobofiHe MacCHe KucenvHe ce y XenatouuTy Besyjy 3a koeH3uM A (CoA).
Komnnekc cnobogHux macHux KucenmHa u COA, WHAYKYyje WHTpauenynapHy
WHnamaumjy CTUMyncarem HykneapHor aktopa kappa B (NF-kB) B,

MHKopnopaumjom Tpuranuepuaa y anonunonpotenH B (apo B) nocpeactsom
MUKpO30OManHor TpaHcdep npoTtenHa (MTP) Hactajy VLDL uectuue. MoTeHUmnjanHu
naroreHeTcku haktop NAFLD moxe 6uTtn antepaymja MTP/apoB cuHTe3e 1 cekpeuuje,

LLITO BOAM Ka CMarbeHOM KanauuTeTy oTnpemarba iunuga us jetpe 2,

2.4.4. Undaamanmja, cTeaToxenaTUTUC
2441, IIuTOKHHH

dakTopn Koju nokpehy apyry asy xenatouenynapHor owTtehewa Cy:
OKCWAATMBHW CTPec, nepokcugaumja nmnuaa, UUTOKUHW N XOPMOHM MOPEKIOM M3

BUCLiepanHor MacHor Tkuea [,
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MHCynmnHCKa pesncTeHumja 4OBOAM L0 AVUCHYHKLUMje aaunouuTa, ca nosehaHom
NPOAYKUMjOM aAnNoOLUTOKMHA, NenTuga NopeksioM M3 BUCLEPaTHOr MacHOI TKMBa Kao
wTo cy: TNF-a, IL-6 1 nentuH. [ncbanaHc y cekpeumju 0BMX LMTOKMHA NpeLCcTaB/ba
faby Besy u3mehy rojasHoct u NAFLD. lMpovHpnamaTtopHn LUTOKMHU [0BOAE [0
murpauunje unHgpnamatopHux henmnja y jeTpy M aktuBauuje cTenatHux henmnja ca
CNeACTBEHOM MPOAYKLMjOM MpOTenHa ekcTpavenynapHor matpukca 2. Mpoaykumja
LUUTOKMHA N XeMOKMHa je nosehaHa y NASH v uma ynory y natoreHesum owitehewa v
nporpecujn 601ecTu. LIMTOKMHN y4ecTBYjy Y CBUM XMUCTOJIOLLIKMM CTagujyMmMma passoja
NASH, ykbyuyjyhn  HeyTpopuIHY XeMOTakCy, XenaTuyHy arnonTo3y/HeKposy,
(hopmupare ManopujeBux Tenallaua u aktMeaumjy ctenatHux henmja. KibyyHu LMTOKUH
y pasBojy NAFLD u NASH je TNF-o 4. OwmeTarem MHcynmMHcKe curHanusaumje
(baKTOp Hekpo3e Tymopa-0 Y jeTpu [AONPUHOCK WHCYINHCKO] Pe3nCTEHLUUN, U
OKCWJATUBHOM CTpecy WHx16upajyhn kappa kunasy 6eta (IKK-B) ! u aktusuparbem
SREBP-1c, wWwTO [fJoBOogM [0  CTeato3e  jeTpe.  AKTMBaUMjOM  LMUTO30/IHUX
chuHromujenvHasa, TNF-a npofykyje uepamuf, KOjU akTUBMpa BULLE KUHA3a, YMMe
npoay6srbyje WMHCYNUHCKY Pe3nCTeHuUnjy, anv AoBoav W Ao noehaHor ocnobahara
CnobofHMX pagvkana KuceoHuka. CnobofgHW pagukannm KUCceoHWKa nosehasajy
npoussogwy TNF-a, WTO foBOAM A0 MoBehaHe MUTOXOHAPUWjasiHE MepmeabunHOCTH,
ocnobaharba MUTOXOHAPWjATHOT LIMTOXPOMA C ca NOC/MeANYHOM arnonTo30M XenaTouuTa.
Mako noctoje ga TNF-a peuentopa, TNF-al n TNF-a2, camo TNF-al je megujatop
cMpTu xenatoumta (™! Hotamisligil u cap. cy npeu ykasanu Ha Be3y ekcrnipecuje TNF-a y
MacHOM TKVBY 1 uHcynmHeke pesucTeHumje y NASH ®8. Mauynjentn ca NASH umajy
Behu cepymcku HMBO TNF-a y nopeherwy ca KoHTposiom. Husoun umpkynuwyher TNF-a
Kof nauujeHata ca NASH cy y Mo3vTMBHOj Kopenauuju ca cteneHoM guepose &7 88 81,
TpetmaH nayujeHata ca NASH pentoxifyllinom (MHxmbmpa TNF-0) cMmawbyje HMBO
aMVUHOTpaHcdepasa 1 MMa NOBOJLHO AejCTBO Ha cTeatosy jetpe 0.

TpaHcgopmuwyhn ¢aktop pacta 6eta (TGF-B) nocpeayje y ¢mnbporeHesu
aktmsmpajyhm  ctenatHe 1 Kyndepose henuje Ha  nNpoaykumjy npoTenHa
eKCTpauenynapHor Martpumkca W TpaHcgopMauunjy npeocTainmx crenaTHUX hennja y
munocgmopobnacte. Ctyamja Hasegawa n cap. nokasana je ga cy Hueon TGF- sehn kop

naumjeHata ca NASH y nopeherwy ca 06MYHOM CTEATO30M U a cnnynm Cy pesynrtatu
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ctyanje Dass n cap. 2.

Pesyntatn HefaBHe cTtyamje Mahmoud u cap. noTehyjy
No3UTUBHY Kopenauujy uaMehy cepymckmx HuBoa TGF-B u cTeneHa ¢wmbpose kop
naumjenata ca NASH 2,

Hueon IL-6, Takofe cy nosuweHn Kog naumjeHata ca NAFLD n 3HavajHO cy

Behn Kog naumjeHata ca NASH y ogHocy Ha nauujeHTe ca 0614HOM cTeatozom B4 %41,

24.42. AIUNOKHHH

AJMNOHEKTUH je aHTUH{NAMaTOPHU aAMMNOKWUH, NMPOW3BOL MAacHOr TKMBa, KOju
no6osbllaBa MHCYNMHCKY OCET/bUBOCT M CMaTtpa Ce MPOTEKTUBHUM (DaKTOPOM pa3Boja
NAFLD. AfunoHekTMH nosehaBa /AMNUAHY OKcuzauujy y jeTpy W CKeNeTHUM
muwnhmma aktneaumjom AMP-akTMBMpaHe MPOTeMHCKe KuHase, MHOykyje PPAR-a u
CMarbyje aKTMBHOCT €H3MMa YK/bYUYEHUX Y CUHTe3Yy CN060AHMX MACHUX KUCEMHA, Kao
wrto cy auetnn-CoA Kapbokcunasa M CUHTETasa [78] " Cucremcke KOHLIeHTpaLuje
aamnoHekTmHa cy 20% o 60% Huxke Ko naumjeHaTta ca NAFLD y ogHoCy Ha KOHTpony
%1 MaumjeHtn ca NASH 1 XMnoaaynoHeKTUHEMMjOM UMajy TeXu CTeneH ynanHux
NPOMeHa, LUTO YKa3yje Aa je HefocCTaTaK agnnoOHeKTMHA BaXaH JakTop pu3mMKa 3a pasBoj
MacHe jeTpe, ofHOCHO cTeaToxenatutuca > &) BpojHe enupemuonowke cTyaunje cy
NHOEHTU(MKOBA/IE CHXKEH HMBO aNUMNOHEKTMHA Kao He3aBuCcaH (pakTop p13mMKa 3a pasBoj
NAFLD. MocTtoju gupekTHa Be3a n3Mehy xunoaamnoHekTuHemuje n NASH, He3aBMCHO
og IR [95, 96]

CHWXeH HMBO afMMnOHeKTMHA M CMareHa EeKCnpecuja HeroBux peuentopa Ha
XernartoynuTuma AOBOAN A0 CMarbera HeroBor aHtaroHusyjyher gejctea y OfAHOCY Ha
TNF-0, 1 cMmatbera MOBO/BHOI [ejcTBa Ha 6eTa-oKcuaauujy MacHUX KUCEeMHAa W
WNHCY/IMHCKY OCET/bUBUCT, LUTO BOAW NAMUAHOj akymynauuju y jeTpu u nHpnamawmju
[73].

JlenTuH CBOJUM yTUL@jeM Ha UHCY/IMHCKY pe3ucTeHLmjy nosehaBa OKCUMAATUBHU
CTpec 1 NPoAyKUMjy LMTOKMHA Ca jefIHE CTPaHe, a ca Apyre cTpaHe A0NpUHOCK (prbpo3su
OMPEKTHO MyTeM akTuBauuje cTenaTHUX henvja unv uMHOMPeKTHO nytem TGF-p.
[MOBULLEHN HMBOM NIENTMHA, OAHOCHO NENTUH pesncTeHuMja Ko naumjeHata ca NAFLD,

KOpenupa ca CTeMneHOM CTeaTose, MHdamaLuje, anv He v ca cTeneHom hmepose 7,
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2.4.43. OxcuIaTHMBHH CTPec M MUTOXOHAPHjaHa TUCHYHKIHUja

Ynora OKCUAATUBHOI CTpeca M MUTOXOHApWUjaiHe AUCHYHKUM]e Ko nauumjeHarta
ca NASH po6po je no3sHata. OKcugaTMBHM CTPeC KOpenmpa ca CTENeHOM
NH(namaTopHmx npomeHa y NASH.

HopmasnHo ce 6eTa okcupaumja MacHUX KWUCeNMHA OfBMja Y MUTOXOHApWjama
xenatouuta. MNpeontepehere 6eTa OKCUAALMOHOI CMCTEMA MUTOXOHAPUja XenaTouuTa
[0BOAM 10 OKCUAATMBHOI CTpeca, ocnobahara XenaToTOKCUYHUX CNOBOAHUX pagvkana
KMCEOHNKA W BOLOHWK MepoKcuia, KOju AMPEKTHO owiTehyjy CTPYKTYpY U (PYHKUUjY
muToxoHgpuja 2.

OkcunpgatneHK cTpec aktmeupa NF-kB wrto gosoan o noseheHe npov3BOAH-E
npoungnamaTopHmux LUMTOKNHA, KOjU Aasbe A0BOAE A0 HeYyTPOo(UIHe XeMOTaKCe, anonTo3e
xenaToLuTa u akTuamje ctenatHux henuja B, XpoHuuna nHdnamauumja, yapyxena ca
XenaTnmyHoMm creato3oM M aktmeauunja NF-kB, nma KbyuHy ynory y KapuvHOreHesu u
passojy HCC.

HepaBHOTEXXa M3MeRy KOHLEHTpauuja CnoboAHMX paaukana KUCeOHMKa W
aHTMOKCMAaHaca, [0BOAM [0 NMNuAHe nepokcugaumnje nonnHesacuheHMx cno6oaHUX
MacHMX  KucenuHa,  henmjcke  membpaHe, mMeMbpaHe  MUTOXOHApUja U
[e30KeMpn6oHyknenHeke kucennHe (DNK). TMpofgyktn nunugHe nepokcupauunje cy
LUUTOTOKCUYHU aNieXman, Kao WTo cy: manoHgnangexus (MDA) 1 4-XvapPOKCUHOHEHa
(HNE). MDA 1 HNE nokpehy noTeHumjaHO LITETaH MMYHW OAr0OBOpP, akTUBMpajy
cTenatHe henuje Ha NMPOAYKUMjy KOfareHa wuam CTUMYNULLY HeYTPOUIHY XeMoTakcy
[99].

Cno6ofHN paguKann KUCEOHMKA Ca LUTOTOKCUYHMM angexvavma nokpehy
CUHTE3y npouHpnamaTopHmx umtokMHa (TNF a, IL-6, IL-8, TGF B), npogybryjy
OKMZATUBHW CTPeC U YyTUYY Ha CMamere npoaykumje ATP. Pe3yntaT oBuX npoueca je
owTeherwe XenaToumTa, MH(I1aMaLmja 1 anonTosa xenarouura.

Beta okcupaumja mMacHUX KucenuHa Kop nauujeHata ca NAFLD opgsuja ce u
aITEePHATUBHUM NyTeBUMa Kao LWTO CYy citohrom P-450E1 (CYP2E1l) okcupaTvBHM
cucTeM, LWTO Takohe pfoeoau [0 ocnobahawa CnoboAHUX pajuKana KUCEOHUKa.

AntepHatmaHu Nyt CYP eH3ummnma (CYP2EL n CYP4A) o6aB/ba ce y eHA0MN1a3MaTCKoM
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peTukynymy. NojavaHa aktmBHOCT 1 ekcnpecuja CYP2EL yTBpheHa je Kog nauuvjeHata

ca NASH 11 Moxe npeacTaB/baTyi M3BOP CNO6OAHMX paaykana kuceoHuka 2%,

2444, Anomnro3a Xxemaronura

CnobofiHe MacHe KWCe/IMHE UMajy AUPEKTHO U WHAMPEKTHO NMMOTOKCUYHO
fejcteo. OHe nNpOoy3poKyjy TpaHC/ioKaunjy MUTOXOHAPWjaHOr npoTeMHa Bax vy
N3030Me, LWITO JOBOAM A0 AecTabunmsaumje nnsosoma 1 ocnobaharwa katerncuHa B u3
nunsosoma y umrtonnasmy. KarencuH B aktmsupa TpaHckpunumjckn gaktop NF-kB wu
TNF-a. ®aKTop Hekpo3e Tymopa-a AoAaTHo owTehyje 1M3030Me U AOBOAN A0 KaTerncuH
B wuHoykoBaHe anonTto3e xenmatouuTta. M3 owTteheHuMx MuUTOXOHApuja ocnobaha ce
LUMTOXPOM C, a HegocTaTak ATP akTnBMpa NPoTeo/IMTUYKY aKTUBHOCT Kacnasa 1 0BOoAU
[0 dparmeHTaumje DNK 1 koHgeH3aumje xpomatuHa P9,

Y NASH wuHOyKOBaHO] CMPTM XematouuTta Y4yecTBYjy W cCnosballibu, W
YHYTpallkwy NyT anontose. AKTUBMpaHe Kacnasa-3 WM Kacrasa-7 y TOKYy nporpecuje
6onecTy ocnoGahajy LMTOKepaTUH-18, rNaBHW LMTOCKENeTHU NpoTenH anontose MO,
BpegHoctn CK-18 cy 3HavajHO BuLLEe KoA naumjeHaTa ca NASH y ogHOCY Ha nauujeHTe
ca NAFL, Takohe u Kog naumjeHata ca y3HanpeaoBasioM (ubpo30oM Yy OAHOCY Ha

naumjeHTe 6e3 hnGpo3e UM ca GrBPO3oM NPBOT UAK Apyror cTeneHa 02,

2.4.45. Enaomia3MaTcKu PeTHKYJYM CTpec U pacT 0akTepuja

OcTtanu MmexaHu3My YyK/bydyeHn Yy natoreHesy NASH cy eHponnasMarTcku
PETUKYNYM CTPEC N eHL0TOKCEMMNja. XUMNepaunuaeMmja n XMnepuHCyIvMHemMnja y3pokyjy
eHZoMNMa3MaTCku peTuKynym CTpec, LWTO [OBOAW A0 WH(namauumje, anonTtose u
MUTOXOHAPUjaNHe aucthyHKuumje y xenatoumTy Lo,

PacT 6GakTepuja Yy TaHKOM UpeBy npaheH je noja4yaHuM ocnobaharem
baKTepmnjCKMX nunononmcaxapunia, NPon3BoAHOM eTaH0/a, aleTaigexmaa n eHona Wro
[l0BOAM [0 eHO0TOKcemuje. bakTepmjcku TOKCUHWM MyTeM MOPTHE BEHE MPeHoce ce [0

jeTpe, rae aktusmpajy ctenatHe u Kyndepose henunje koje ocnobahajy a3oTHe OKcuae u
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LUMTOKMHE. BaKTepujcKu TOKCUMHW, NMNOMOAMcaxapuau Wumajy ynory y mnaToreHesun
NAFLD 4,

MoBehaHa nepMeabunHOCT 3uaa LpeBa 1 pacT bakTepuja y TaHKOM LpeBY Hanase
ce yewhe Kog naumjeHata ca NAFLD 1 Kopenupajy ca crereHom creatose [0,
MMpeTxo4HO onucaHe nNpPoMeHe Mory o6jacHATU 060/beBakbe MauumjeHata ca
jejyHouneanHum by-passom of NASH un ¢mbpose. OBy xunoTe3y MOTKpensbyje
YMHbeHMLA fa NPOMeHa LpeBHE (iope AejCTBOM aHTUOMOTUKA U NPOOMOTMKA, NOBOSLHO

[leflyje Ha CMarberbe MH(namalmnje y napeHxXnmy jeTpe Kof OBMX nauujeHara.

2.4.5. T'eHercka mpeaucno3uuuja

Mo3HaTo je fja MoCTOoje eTHUYKE U UHTEPUHAMBUAYNAHE pa3/IvKe Y 060/beBakY Of
NAFLD. "'eHeTcke u enureHeTcke npomeHe y NAFLD cBe Bulle fobujajy Ha 3Havajy y
natoreHesn 6onectn. CTyauje umju je nNpeameT MUCTPaXKmBara FEHCKU MONMMOpGM3am
Ko naumjeHata ca NAFLD HajsuLle 3Hayaja npuaajy reHuMa Koju yTuyy Ha OCHOBHe
natoreHeTcke npomeHe y NAFLD, kao wTto cy IR, oKcMaaTMBHK CTpec, MeTabom3am
MaCHWX KMCENMHA, UMYHWUTET 1 PerynaTopHu npoLecy Ha nyTy passoja dubpose %% C
063MpoMm Ha naToreHeTcKy nosesaHocT MS 1 NAFLD, Bapujaymje reHa nosesaHux ca IR,
Kao LWTO je nmonumopgm3am jefHor Hykneotmga y PPAR y reHy, agunoHeKTUHY,
WHCY/IMHCKOM peLenTopy, pe3nctuHy u TNF-a, 6une cy [Ae0 MCTpaxXmBarwa MHOIMMUX

cTyavja [106, 107]

2.4.5.1.  Patatin like phospolipase domain conteining-3 ren (PNPLA3)

Hajsuwe naxwe ctyguje (GWS, eHrn. Genome wide assotiation study) CY
noknoHnne PNPLA3 reHy (SNP rs 738409, kog 1148M), no3HaToM jow W Kao
agunoHyTpuH, y natoreHesn NAFLD. Romeo u cap. cy 2008. rogunHe, npsu ycTaHOBUN
HakoH DNK cekBeHUMOHMpawa, fa je jegaH anen Ha PNPLA3 reHy, Ha yrom Kpaky
XpoMO30Ma 22, jakO YAPYXKeH ca XenaTMyHOM CTeato3oM W WH@namaumjom. OBaj
nonumopgmsam PNPLA3 reHa nofpasymesa 3ameHy HYKIeoTuaa LUTO3MHA ryaHUMHOM Y

npoMeHy y nosoxajy 148, wTo vMMa 3a nocneguuy CUHTE3y MeTMOHWHA YMECTO
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nsoneyumnHa. PNPLA3 reH koampa npoTenH Koju nva 481 aMUHO KUCE/IMHY, MONEKY/ICKe
mace 53 kD n npunaga hamunmju 14 natatuHy canyHmnx ocdonmnasa. MNporeHNTop oBe
(hamuninje je nataTuUH KOJU UMa HecreunduyHy akTMBHOCT auui Xuaponase nvnupa.
MpeTtnoctaeba ce ga 1148M BapujaHTa PNPLA3 reHa pefyKyje HEeroBy €H3UMCKY
aKTMBHOCT Mpema rAMuepon nunuayMma, ycneg yera fonasv Ao akymyrnaumje mactu y
jeTpu. OAroBopu Ha NUTakwe (MYHUMOHATHUX NOCneauua OBOI FeHCKOr nosmMmopduamMa
CY KOHTPaAMKTOPHM U joW YBEK Ce WHTEH3MBHO pacrpae/ba O MOryhum gpyrum
hmnonoLkm ynorama PNPLA3 rexa 122 108209

Cryamja Romeo © cap. noKasana je fAa je OBaj anen Hajyewhn Kop
XucnaHoamepukaHaua n G XoMo3MrotTn umanu cy sa nyra Behun cTeneH cTeatose jeTpe
Yy OfHOCY Ha Hocuoue HopMmanHor anena. Besa usamehy PNPLA3 nonumopuama u
CTeaTO3e jeTpe OCTasla je HenpoMereHa WM BUCOKA, W HakKOH Kopenauunje ca BMI,
Anjabetecom, ynotpe6boM etaHosa, LITO je MOTBAMIO fa Ce OBa MOBE3aHOCT He MOXe
npuUnMcaTin no3HaTm daktoprma pusmnka NAFLD 22,

OBaj afien je HajsHayajHUja LeTepMUHAHTA ETHUYKUX N UHTEPUHAMBUAYNAHUX
pasnnka y pasBojy xenaTuuHe cteatose %) Oarosop Ha nuTae 3aWTO MOjeAnHU
nawumjeHTn ca cTeaTo30M pa3Bujajy cTeaToXenaTUTuc ca mbpo3oM, a Ko Apyrux 6onect
Hema TeHZeHUM]y nporpecuje, HUje A0 Kpaja pasjallreH. ocToju BMLe foKasa fa Ha
pa3soj NAFLD, o4HOCHO cTeaTOXenaTtuTuca, yTu4dy reHeTcKu aktopu.

Speliotes n cap. cy yrtBaunuM nosesaHocT G anena rs738409 ca creneHom
XUCTO/OLLKMX MPOMEHA Y JeTpu, CTeaTo30M, N106ynapHOM MH(Aamaumjom 1 rubpo3om,
a/n He 1 ca MeTaboNMYKUM CUHAPOMOM, OBUMOM CTPYKA, UHCY/IMHCKOM Pe3nCTEHLMJOM
[110].

Valenti n cap. cy npBu YTBpAWAW Yy [Be He3aBWCHE rpyne nauujeHara, ca
xuctosnowku norepheHom NAFLD, ga xomosuroTtu 3a 1148M anen umajy 3,3 nyta sehu
pusnk aa passujy NASH u dubposy . Acoumjaumja PNPLA3 1148M nonumopmama
ca cTteneHoMm (mbpo3e je [AoKasaHa U y HelaBHO 06jaB/beHOj MeTa aHanun3u. Hawuwme,
pe3yntatm MeTa aHanm3e Yykasyjy ga GG xomosurotm umajy 3,24 nyrta Behu
HeKpouHQamaTopHu ckop 1 3,2 nyTta Behn pusmnk passoja hmbpose y nopehewy ca CC

xomo3urotuma 21,
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HepgaBHa ctyamja Liu n cap. notephyje jaky yapyxeHoct PNPLA3 rs738409
C>G nonumopdgusma kof naumjeHata ca HCC Ha tepeHy NAFLD (p<0,0001). CteneH
YAPY>XEHOCTW NPONopUMOHanaH je 6pojy npucytHux G anena, He3aBMCHO 0f (hakTopa
pU3KKa, Kao LUTO Cy FOAWHe, NoJ, rojasHoCT, AnjabeTec U NpUCYCTBO Lmpo3se. Hocrouu
GG anena nmajy go net nyrta sehu pusnk passoja HCC n mnahm cy go 4 roguHe ofg
Hocumoua CC anena M2,

OBu nopaun cyrepuwy fa 1148M BapujaHTa NOCTaje KpUTMYaH (hakTop
oborweBawa of NAFLD y npucyctBy npegucnoHupajyhnx akropa, kao LWTO cy
WHCYNIMHCKA PEe3NCTEHUMja Yy BUCLEPANIHOj rojasHOCTW, noBehaHn (nyKc CnoboaHuMx
MacHMX KucenuHa, nosehaHa /fMNOreHesa y YCMOBMMA XUMNEPUHCYNUHEMUjE WK

n3MerbeH MeTabonnsam mactm L8l

2.5. KiimHnuke manugecranuje u 1a00paToOpHjcKu HAJIA3H

HeankoxonHa macHa 60/1ecT jeTpe je 06MYHO acMMNTOMATCKa, KIMHWUYKA Hema
6onect. bonect ce yrnaBHOM OTKpUBa C/y4yajHO TOKOM PYTUMHCKMX N1abopaTopujcKmx
aHanmM3a KpBKW, 3aTUM Yy TOKY aHTUIUMEMUYHE Tepanuje, Kaga ce OTKPUjy MOBMLLIEHE
BPeAHOCTWN aMUHOTpaHCchepasa un ce yNTpasBy4yHMM MpernefomM OTKpMje macHa jeTpa.
CumMnTOMM BONECTM CYy HECNEUMMDUUYHN U MUHUMAHL Y BMAY AMCKOM(OpPa Y FrOpHEeM
[leCHOM KBafApaHTy abfomeHa, cnabocTu, ymopa U My4yHuUHe. PUMKAHUM MNperneiom
Ko/ Hajseher 6poja 6onecHuKa yTBPhYje ce LieHTpanHa rojasHocT u xenatomeranuja &,
Y KacHujum cTaamjymmma OGONecT MOXKEe Ce jaBUTW XKYTULa, AUCTEH3Mja abAoMeHa,
raCTPOMHTECTUHA/IHO KpBapewe M KOH(y3Mja WTO yKasyje Ha pa3Boj NASH nosesaHe

umpose jetpe M4,

Cny4yajHO OTKpVBeHa CTearo3a JeTpe imaging MeTOJama, KOf
nauujeHTa Koju mma CUMNTOME WX 3HaKoBe BONMECTU jeTpe WMAM MOBULLEHE BPEAHOCTU
jeTPMHUX eH3MMa, 3axTeBa eBanyaLujy naumjeHTa y cmucny cycnektie NAFLD &,
NabopaTopucjkn TeCTOBM KOju Ce PYTUHCKW pafe Yy Wby eBanyauuje nauujeHara
cymmwmBux Ha NAFLD obyxsaTajy ogpehusamwe: ALT, AST, ankanHe pocarase (ALP),
GGT, 6unupybuHa, anbymvHa, npoTpomoOuHcKor spemeHa (PT) v KOMNIETHY KPBHY

cnnky (KKS) 1221,
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AMVHOTpaHcepase Cy NoBuLIeHe 06MYHO 3 40 4 MyTa M3Had ropHe rpaHuLe,
hnykTympajy u o6myHo je HmMBO ALT Buwwm ofg AST, maga AST moxe mmaTu Behe
BPeAHOCTM HapounTo Ko naumjeHata ca NASH nosesaHoM umposom. OgHoc AST/ALT
Beh o 1 NpeamKTop je pa3soja y3Hanpedosane hmGpose (bridging/ciroza) B8, Buwe og
80% naumjeHata ca NAFLD vmajy HopmanHe BpeAHOCTN aMUHOTPaHC(epasa, Koje Mory
0CTaTW HempoMetbeHe 1 y Toky nporpecuje 6onectn X" 118y Dallas Heart Study e
o4 79% nauujeHata ca NAFLD umano je HopmanHe BpegHoctn ALT ! Cryamja
Mofrad 1 cap. nNokasana je ga ce Ko naumjeHata ca HOpMaiHUM BpefgHocTMMa ALT
MOXe Hahu uuTaB xuctonolwkm criektap NAFLD M. CxogHo Tome Ha NAFLD Tpe6a
nocyMwaT Kof nauujeHata ca yTBpheHMM (hakTopuma pusmka. Victopuja 6onectu
HapoumnTo Tpeba Aa ce ycpecpeam Ha CTaka YecTo yApyXKeHa ca ,,npumapHom” NAFLD,
Kao LUTO Cy MeTaboNMuKM CUHAPOM, AnjabeTec, roja3HoCT U KapAmoBacKynapHe 601ecTu,
ann je NOTPebHO WUCK/bYYUTU W Apyre Y3pOoKe CTeato3e jeTpe M TO: KOH3yMUpawe
aNKoxo/na, NpPeTxXoHe onepauuje Ha LpeBMMa, MOMULMCTUYHY BONECT oBapujyma Wiu

ynoTpe6y NekoBa Kao LUTO Cy aMMOAAPOH U TamokcudeH 8

. 'ognHe cTtapocTw,
rojasHoct, aujabetec m opHoc AST/ALT>1 npeaukTopu cy pasBoja MpOrpecuBHUX
¢opmmu 60M€CTN, OAHOCHO MoOry nomohu y cenekumju naumjeHata ca NASH wn
y3HanpefoBaiom (h1Gpo3oM, LWTO Takohe Tpeba y3eTu y 063up B8,

CkpuHuHr 3a NAFLD kof nauyujeHata ca MeTabO/IMYKMM CUHAPOMOM W/
AnjabeTtecoM WM ypefHWM Hanmasuma jeTpuHUX OMOXEMMJCKMX TecToBa 3acaf, Huje
npernopyyeH y cCMepHMUaMa AMEpPUYKOr yapyXKewa 3a MpoydaBake 601ecT jeTpe
(AASLD, eHrn. American Association for The Study of Liver Diseases), C 003MpOM Ha
HefoCTaTKe Be3aHO 3a Ca3Hatba O OMTUMASIHOj AMJArHOCTULM, Nedverby M AYropoyHO]
kopucTu L,

BpegHoctn ALP mory 6utn cpegre nosuLleHe Kog naumjeHata ca NAFLD, anm
je muxoB 3Hauaj y mmjarHocTmum NASH manm ™31 Y cryanjama cy 3a6enexeHe
M30/10BaHO MoBuLLeHe BpefHocTM ALP kop naumjeHata ca NAFLD v HopmasHUM
BpeAHOCTUMa amuHoTpaHcdepasa 1% Mosuiwere BpeaHocT AST 1 GGT Kopenupajy
ca CTereHOM CTeaTO3e jeTpe, a/l Cy Mare oceT/bun y ogHocy Ha ALT P8 Cryamja
Tahan v cap. Hanasy ga K3010BaHO MoBuWeHe BpeaHocTM GGT Kof naumjeHarta ca

NAFLD kopenupajy ca cteneHom tmopose. Kopuctehu rpaHunuHy BpegHoct GGT of
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96,5 U/L, GGT npegsuha y3HanpegoBany ¢ubpo3y ca cneumpuuHowhy 83% u
ceH3uTMBHOLLhY 0 69% (20,

CHMXeHe BpefgHOCTM anbymmHa, MPOTPOMOMHCKOr BpeMeHa W  MOBULLEHE
BPeAHOCTN GUNnpybmHa jaBrbajy ce y oaMakIMM (asama 601eCcTi, 0AHOCHO ca pa3BojeM

NASH nosesaHe uupose 31,

2.6. lujarnoza NAFLD

MpBa © Hajyewhe KopuwheHa AMjarHOCTMYKA MeTOAa 3a  CKPUHWHT
aCMMMTOMATCKMX MauujeHata ca MNOBULLEHUM amMuHOTpaHdepasama W CYCMeKTOM
NAFLD je yntpa3sByK. YNTpa3ByK je HeMHBa3UBHa, je(hT1Ha, AOCTYMNHa METOAa, uunja je
CEH3UTUBHOCT 07, 60% A0 94%, a crieLmduuHOCT 66% fo 97% 124,

YntpasBydyHe MpomeHe KoA nauymjeHata ca NAFLD  kapakTepuie
XenaTomMmerasnja, XunepexoreHocT napeHxuma jetpe (,,CBeTNA“ jeTpa), XenaTopeHasHu
KOHTpacCT, aTeHyauuja yNTpasBy4YHUX Tanaca y CyOKancynapHuUm pervjama, oTedxaHa
BU3yann3aLinja MOPTHE BeHe, 3113 XYUHe Kece, Karncyse jeTpe u KpaHux cyaosa 122 1231,
Yntpa3ByK Mma ofpeheHe HepocTtaTke. CeH3UTUBHOCT M crieymmyHoct UZ y

anjarHocTum NAFLD 3HauajHO onaja Kojj rojasHix naumjeHara v Mara je og 40% 124,

CeHsnTuBHOCT UZ 3HayajHO onaja YKOAMKO je cTeaTosa Mawa of 30% 1%,
YnTpasBykom Huje moryhe pasnmMkoBaTW CTeaTo3y Of CTeatoxenatutuca u (prubpose
[115,126].

Lijima v cap. cy y ctyamnju naumjeHata ca NAFLD Kopuctuam KOHTpacTHU UZ un
KOHTpacT J1eBOBWCT, W YTBPAWIM [a akymynaumja KoHTpacta 20 MUHYTa HaKOH
annukauyuje 3HavyajHo onaga Koa nauujeHata ca NASH u rnbpo3om y oAHOCY Ha
naumjeHTe ca cteatosom 7).

KomnjyTepn3soBaHa Tomorpagmja uma oOrpaHuyeHy ynoTtpeby Yy eBanyauumju
cTeaTo3e jeTpe, ca jefHe CTpaHe 300r 3payvewa, LOCTYNHOCTU W LeHe npernega, a ca
Jpyre 360r MHTep WM WHTpa WHAMBUAYNAHWX Bapujaumja Koje ce jaB/bajy y pagy.
HeankoxonHa macHa jetpa ce Ha CT KapakTepulle aTeHyauujoM Y HUBOY MapeHxuma
jeTpe y nopehewy ca UHTpPaxenaTUYHUM KPBHWM CYAOBUMa, CMe3MHOM 1 6ybpesnma,

LUTO ce m3paxkasa y XoyHcuengosum jeamHuuama (HU). Pasnuka y ateHyaumjn nsmehy
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jetpe n cnesvHe of -10 HU vnu jetpa - cne3vHa ogHOC Makbk 04 1 cy NpeanKTUBHM 3a
CTeato3y jeTpe. JeTpa-c/e3nHa 04HOC Marbk o4 1 nma ceH3MTuBHOCT of 73% ao 100% u
cneunduyHocT 95% no 100% y anjarHOCTULM CTeaTo3e, Koja 3axBarta Bulle of TpehmHe
napeHxuma jetpe %8, KomnjytepusosaHa TomMorpadmja Ges KOHTpPacTa je CeH3UTUBHM]a
y npoueHn cTeaTo3e jeTpe Yy oaHocy Ha CT ca KOHTpacTOM W Of 3Ha4aja je Yy
[MjarHoCTULM KOZ NaLmjeHaTa ca hokaaHoM cTeatosom 1220,

MarHeTHa pe3oHaHua je oceT/bmuBuja o4 UZ n CT y feTeKumnju cTeatose jeTpe ny
CTamy je [a [eTeKTyje cTeato3y Mawy of 3%. BapunjaHta MR, npoToHcka MRS Takohe
[eTepMUHNMLLE CTEMeH CTeaTo3e ca A0OPOM XMCTOMOWKOM KopenauujoMm. Mehytum, MR
n MRS cy ckyne metofe, uvja je ynoTpeba numutupaHa goctynHowhy. HujegHa of
OBMX METOAa Hema [OBOSbHY CEH3UTUBHOCT WM creuuguyHocT y ctaguparwy NAFLD,
0AHOCHO AnjarHocTuum NASH 1 dmepose 128,

TpaH3unjeHTHa enactorpadmnja unn FibroScan, cnafa y rpyny HewHBa3WBHUX
MeToda KOoja ce Teme/bl Ha MNPUHUUMNY MPOMOPUMOHASIHOCTM  Op3MHe  LInpeHa
MexXaHUYKOr UM yNTpasBY4YHOr Tanaca ca TBpL0ohoM TKUBA jeTpe, Koje je YTONMKO Tephe
YKO/IMKO VMa BULLIE BE3VMBHOI TKMBa. Paay ce 0 ypehajy Koju nma mexaHu4ku Bubpatop
KOaKcujaslHo cnperHyt ca UZ TpaHCcOycepoM W KOjU MPUCIOHEH Y MHTEPKOCTa/IHU
NPOCTOP Ofalin/be MEXaHWYKM WMMNYNC Yy jeTpy, uujy Op3vHy Luperwa [AeTekTyje
YNTpasBy4YHa COHAa Ha TeMesby AOMNEPCKOT YUMHKA U M3pavyHaBa BPeAHOCT U3PAKEHY Y
kPa npema jegHaunHu 3a Young-oB Mogyn enactuutoctn 2% Metopga je noyspammnja y
ANjarHOCTMUM UMpo3e Y OfHOCY Ha YyTBphMBame 3HauyajHe (ubpose. lNpema MeTa
aHanu3m 50 cTyamnja (8.433 60necHMKa) ca pasnnunTm 6onectrma jetpe AUROC (eHrn.
area under the receiver operated curve) 3a UMpo3y usHocu 0,87 go 0,98, npoceyHo 0,94
(onTumanHa cpegrwa BpeaHocT 13,01 kPa), a 3a 3HauvajHy wmbposy 0,75 go 0,93,
npoceyHo 0,84 (onTumanHa cpeawa BpeaHocT 7,65 kPa) % FibroScan je jethTuHa,
6e360/1Ha MeToa Koja Ce MOXe M3BOAMTW Kpaj NOCTe/be NaumjeHTa Uan y ambynaHTu,
MMa 3a[0BO/baBajyhy MpeunM3HOCT U PenpoayumnbunHocT y avjarHosu ubpose jeTpe.
OrpaHuyaBajyhu unMHMOUM OBe METOAE Cy XabuTyc 6O0NECHMKa, OAHOCHO r0ja3HOCT,
y3aHu MehypebapHu NPOCTOPU U MPUCYCTBO acumTa.

Yoneda u cap. cy npouewunBann Tepaohy jetpe kopuctehu FibroScan Kop 67

naumjeHara ca XMcTo/owWwkn gokazaHom NAFLD v Hanase Kopenmpaaun ca XUCTONOLLKUM.
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FibroScan je umao AUROC 3a thnbpo3y apyror creneHa 0,87, mbpo3y Tpeher cTeneHa
0,90 v umposy 0,99 MU Kom6uHaumja TpaHaujeHTHe enacTorpadmje ca CepymMcKUM
MapKepuma je NoTeHUMjasIHU HEMHBA3MBHU METOZ MpoLueHe (hrmbpose Kog naumjeHaTa ca
NAFLD.

EBanyaumja naymjeHata ca cycnektHoM NAFLD, 3axteBa UWCK/by4erbe
CeKyHJapHMX Y3poka CTeaTo3e jeTpe W ApYrux €eTMOMOLIKMX (haKTopa XPOHWYHOr
oborbera jeTpe. Kog naumjeHTa ca cycnektHom NAFLD mory ce Hahu noBuLleHe
BPeAHOCTN (hepuTUHA. YKONIMKO je MOBUMLLEHA M caTypauuja TpaHcgeprHa HeOnXo4HoO je
FEHCKO TecTupare Ha XeMOXpoMarto3y, a Kof XOMO3urota wuam xeteposurota C282Y
myTaumje y HFE reHy, notpebHa je 6uoncuja jeTpe ca ofapehunBareM KOHLEHTpaLmje
reoxkha y cyBoj matepuju jeTpe.

Kog nauymjeHata ca NAFLD kao enugeHOMeH 4ecTo Ce Hanase MOBULLIEHE
BPeAHOCTM ayToaHTUTena. BMCOK TuTap ayToaHTMTena, y3 fabopaTopujcke Hanase
BMCOKMX BPefHOCTM aMMHOTpaHC(epasa M BUCOKMX BPeLHOCTW rN100ynvHa, 3axTeBajy
Ja/be [eTa/bHO UCMUTUBaKE Y CMUCTY ayTOUMYHe 60NIeCTu jeTpe.

HeankoxonHa macHa 60/ecT jeTpe Mo AemHMUMM NOApasymMeBa UCK/by4ere
KOH3yMuparba 3HayajHUX KonmumHa ankoxona. lMpenopyke AASLD cy ga 3HayajHo
KOH3ymMupare aikoxosia nogpasymesa Buile o 21 nuha Hefe/bHO 3a MyLUKapue n 14
nuha 3a XXeHe y Neproay of ABe roauHe npe 6uoncuje jetpe ©.

TpPeHYTHO AOCTYMHN HEMHBA3MBHWM MapKepu 3a MnocTas/bakbe anjarHose NAFLD
YK/bYUYYjy K/IMHWYKE CUMMTOME W 3Hake 60/1ecTu, nabopaTopujcke TeCTOBE, imaging
MeTOAe W KOMOMHauujy nabopaTOpujCKMX W KAMHUYKUX TectoBa. BehuHa oBuX
ncnuTrBara je foBosbHa 3a anjarHoy NAFLD, anun He 1 3a NporHo3y 601ectun, 04HOCHO
nmajy many crneyuguyHoOCT U CEH3UTUBHOCT Yy AudepeHToBaky NAFL n NASH un
ofpehuBary cTeneHa ¢uopose. 360r Tora je Guoncuja jeTpe v farbe ,,3NaTHU cTaHaapAa‘
y nocTas/bamy avjarHoze NASH 12! MatoxncTonoLkom aHanmsom Tkuea Ao6ujeHor y
TOKy 6uoncuje moryhe je noctasutu aujarHosy NAFLD, pasnnkoBati 06MYHY cTeaTo3y
0f, CTeaToxenaTuTunca, NPOLEHUTN CTeMeH HEKPOMH(IAMaTOPHMUX MPOMeEHa U CTagnjym

(hunbpos3e.
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Buoncuja jetpe wuma CBOje HeAOCTaTKe: WHBA3MBHA Je, 3axTeBa 4YecTo
Xocnutanusaunjy nauujeHTa u cegaumjy, ogpeheHn Tpowak, npaheHa je 60n10BMMa Y
ropHeM [IeCHOM KBafpaHTy aboMeHa Un eCHOM pamMeHy 1 pehe KoMnankaumjama.

Hajo36u/bHKja, anv peTka KoMnankaumja buoncuje jeTpe je MHTpanepuToHeanHa
xemoparnja. OcTasie peTke KOMMMKauuje cy OunmjapHu acumtec, OuimjapHu
NePUTOHMUTUC,  BUIMjapHW  NNIeYPUTUC,  MHEYMOTOPAaKC,  MHEeyMOMepUTOHEYM,
cy6dpeHnyHM ancuec 1 xematom 221,

"ope HaBefeHe moryhe Komnvkauumje npefcTtasrbajy nMMmutupajyhm gakrop y
NMoHaB/baky broncuja y unby npahetsa nporpecuje 601ecTv n eekta Tepanuije.

Ca gpyre cTpaHe, 61oncuKjckn y3opak npeacras/ba NefeceToXubagnti 1eo TKUBa
JETPMHOT nNapeHxXu1Ma, Koju y TOKY nporpecuje came 601ecTn HMje nogjefHako 3axsaheH
NaTo/NOWKMM NMPOMeHaMa, LWTO YTUYe Ha BapujabuIHOCT caMor Y30pKa, a caMnuM TUM U
Ha Ba/MAHOCT naToxucTonoLwkor Hanasa %%,

Mocnefwnx rofmMHa nocebHa Maxmwa ce MoK/Iakba UCTPaXMBaky M HaNaXekhy
HenHBa3nBHUX Gromapkepa NAFLD koju 61 ce KOPUCTUAN Y CKPUHUHEY Monynawuje,
cTaguparwy 6onectu, npahewy nporpecuje 60nectM U edekra Tepanuje, OAHOCHO
3aMeHuM buorcujy jetpe.

Bp3a, HeMHBa3MBHa NpoueHa (rnbpo3e ko naynjeHata ca NASH je o Benmkor
KMHUYKOI WHTepeca, jep Cy TakBM MauujeHTU Ha BUCOKOM pPU3UKY fda passujy
KOMMNMKauMje Kao LWTO je nopTHa xunepteHanja wam HCC u 3aT0 3axTeBajy
KOHTUHYMpaHo npahete. HoBM Guomapkepn Mopajy GUTWM [OBO/BHO CEH3UTMBHU JAa
noeHTUGNKYjy obonene ocobe of NAFLD, cneuyndmyHu fa ucKbyde ocobe 6e3
60necTn, jeTMHKM, jeAHOCTaBHK 3a YNOTPedy 1 Nako NMOHOB/LMBU. aeanHn 6ruomapkep
Tpeba ga nomorHe y npahewy nporpecuje 601ecT Kpo3 Bpeme, npahewy Tepanujckor
ofrosopa 1 ga omoryhu npoueHy nporHo3e 601ectu. bpojHe cTyamje cy ycpecpeheHe Ha
NCTPaXKMBare G1OMapKepa, Mep/bUBUX CEPYMCKMX MapameTapa MHpnamaumje, anonTtose
xenatoumta, (ubpose W OKCMAATMBHOI CTpeca. Y Ty CBpXY aHau3upaHe cy
AnjarHoctnyke MoryhHoctu TNF-a, hs-CRP, afMnOHEKTWHA, NenTUHa, XujalypoHCKe
KUCeNvHe, NHTEP/eYKNHa-6, neHTpakcuMHa 3 1 (epuTMHA Kao Mapkepa MHhnamauunje

Koju ce ocno6ahajy y ToKy passoja NASH [115:126.134,135]
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HajsHayajHmju OGuomapkep, Koju Hajpuwe obehaBa y AujarHosn NASH je
unTokepatnH-18. LinTokepaTnH-18 je HajBaXXHUjU WHTepMeAMjapHU LUTOCKeNeTaHU
NPOTENH Y jeTpu Koju ce ocnobaha y TOKy anonTose XenatouuTa, AejCTBOM aKTUBUPaHUX
cneunduUHNX KMHTpaheNnMjCKMX MpoTeasa, Kacnasa 3 WM 7 KOje pasnaxy BuUlle
NHTpahenmnjcknx CTPyKTypa, uaMehy octanor n CK-18. Pasnarasem CK-18 ocnobaha ce
HeoenuTton, CK18Asp396 (M30) Koju ce MOXe [OeTeKTOBaTM MOHOK/IOHA/THUM
aHTUTenom M30, wTo omoryhaBa npoueHy henncke anonto3e kKopuwherwem
nvyHoeHsumcknx TtectoBa (ELISA). Kopuwhewem gpyrux spcta ELISA, M65 wu
MG65ED, mepn ce HUBO (pparMeHTMCaHor, anm U MHTakTHOr CK-18, 04HOCHO YKyrMHa
henmjcka cMpT, yKby4dyjyhu anonTosy 1 HEKPO3Yy.

MpBe cTyanje Koje cy 3abenexune nosulleHe HMBOe thparmeHata CK-18 y Kpsu
Kopuctehm ELISA TexHUKy paheHe cy Koj nmauumjeHata ca XpOHUYHUM xenatutucom C.
Wieckowska v cap. cy Kof 44 naumjeHTa ca XUCTO/oWKM gokasaHom NAFLD mepunu
KoHueHTpaunjy CK-18 y nnasmu. Hueo CK-18 y nnasmMu 6MO je 3Ha4yajHO BULIW KOA,
nauujeHarta ca xmuctonowwku notepheHnm NASH y oiHocy Ha 06UYHY cTeaTo3y jeTpe u
HopMasiHy 6uoncujy (cpegma BpegHocT: 766 U/L [480-991] vs. 202 U/L [160-258] vs.
215 U/L [150-296], p<0,01). ¥ cTtyamju je ogpeheHa rpaHuyHa BpegHoct CK-18 og 395
U/L ca ognmyHOM ceH3uTMBHOWhY 1 crneuynduuHowhy y amjarHosn NASH (AUROC
0,93, CEH3UTUBHOCT 85,7%, creLmduuHocT 99,9%) %1,

CnnyHn cy pesyntat MyNTUUeHTpUYHe cTyamje Feldstein n cap. Pesyntatu
CTyamje cy nokasanm ga nopact Hneoa CK-18 y nnasmu nosehasa BepoBaTHOhy NoTepae
NASH Ha 6uoncuju jetpe. Hneo CK-18 je 6M0 3HayajHO BULLIM KO NauujeHaTa ca
(hnmbpo3oM y nopehery ca naynjeHTMMa 6e3 prbpose (cpeara BpeaHocT: 305 (192, 493)
vs. 193 (151, 261); p<0.001), Kao n y ctagnjymy 2 n 3 rbpo3se y 0gHOCY Ha CTaanjym
¢mnbpose 0-1 (cpeawa BpeaHocT: 304 (211, 575) vs. 211 (154, 363); p<0.002).
CneundmyHoct CK-18 Tecta y amjarHosn NASH y oBoj cTyanju 6una je seha og 90%, a
CEH3UTUBHOCT je n3Hocuna 80% 102,

Shen u cap. cy y rpynu naumjeHata ca NAFLD ogpehusann CK-18 M30, M65 un
MG65ED ogrosapajyhum ELISA  TectoBuma. CepymMCKM  HMBOM  anonTOTUYKOT
onomapkepa M30 n 6romapkepa ykynHe henujcke cmpt M65 n M65ED, 6unn cy
3HayajHo BuwWK y NAFLD rpynu y ofHOCY Ha KOHTPOAy, a NpeAuMKTUBHA BPeLHOCT 3a
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NASH 6una je cnnyHa y cea Tpu Tecta (AUROC 0,8). Cepymckn HuBon M30 nmanm cy
CEH3UTUBHOCT U cneumdmyHocT of 80% Yy AnjarHocTMUM nporpecuje 601ectTy 1 passoja
NASH, a cepymckun HuBou MGE5ED ceH3uTuBHOCT 81% 1 cneunuyHocT 74% vy
AnjarHocTuum uepose 171,

PesyntaTtu ctyamja Joka n cap. cyrepuwy ga cy ELISA TeCcToBM KOju Mepe HMBOE
ykynHor CK-18 y kpBu, nonyt M65/M65ED cynepvopHuju y ogHocy Ha M30 y
[leTeKLMj1 cpearbe n3paxeHe ubpose 1 cteatose 38,

Hanasn oBux 1 apyrux ctyaunja ykasyjy aa je nnasama/cepym CK-18 obehaBajyhu
onomapkep NASH, Koju 61 morao ga ce Kopuctu y npahewy akTUBHOCTM 60NECTU U
OZroBopa Ha Tepanujy.

Pe3yntaTn meTa aHasm3a JeceT cTyanja Ha Buwe of 1000 nauymjeHata ca NAFLD
cy noTepAMAM fa je CK-18 cneumduuan Grnomapkep 3a NASH (AUROC 0,82) 139,

MehyTum, pesyntatn HefaBHUX CTyANja, YK/byuyjyhu CEKyHAapHY MeTa aHanmasy,
MOKa3an cy Matby Ta4HOCT CK-18 1 CeH3UTNBHOCT 0Ko 60% 401,

Mopepn oxpabpyjyhux pesyntata CK-18 ce He KOPUCTU PYTMHCKU Y KINHUYKO]
npakcu, jep jow yBeK He MOCTOJU jacHO AedmHMCcCaHa rpaHuyHa BpegHocT CK-18 3a
fnjarHosy cteatoxenatutuca .

Y HacTojarby fa no6o/bLuajy NPeLn3HOCT HEMHBA3NBHUX NapameTapa y AvjarHo3u
NASH v npoueHn npucyctsa 1 ctagujyma (pnopose, HEKOIMKO rpyna uctpaxkunsaya je
Kpempano naHene kKopuctehu pasnuuute KOMOMHaUMjE KAMHUYKUX N OMOXEMUJCKUX
napameTtapa 06jeauteHNX y opeheHy popmyny.

AnjarHoctnukn naHenn 3a NAFLD mory 6uUTU nogerbeHn y [Be KaTteropwuje,
jeaHu 3a amjarHozy NASH n gpyru 3a aujarHosy ¢uopose.

Pasnnunte CcTyaujcke rpyne cy ce 06aBune pas3BOjeM  HEMHBa3UBHUX
AnjarHocTnykmx naHena 3a NASH, HajsHauajHuju cy: HAIR ckop (xunepteHsunja, ALT u
NHCYNUHCKa pe3ucteHumja), NAFIC ckop ((pepuTuH, MHCYIMH u Tun IV KonareHa),
NAFLD pgujarHoctuukm naHen (aujabetec, non, BMI, tpurnuuyepmgn n CK-18), NASH
test (roAuHe, NOM, BWUCWHA, TeXuHa, Tpuramuepnam, GGT, xonectepon, a 2
MakpornobynuH, AST, ALT, anonunonpoTeMH Al, XanTornobuvH u TOTa/HK
ounmpybuH), NASH Diagnostic (CK-18, agunoHeKTWH, pPe3ncTuH), Palekar cKop
(rogune, non, AST, BMI, AST/ALT 0ofHOC 1 Xv1janypoHCKa KUCeNHa) 1 ApYru.
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Y rpynu [ujarHOCTUYKMX NaHena 3a npoueHy (uobpose HajsHavajHUju Cy:
AST/ALT opHoc, FIB-4 Tect (roguHe, tpomb6ountn (TR), AST, ALT), APRI index
(AST, TR), BARD ckop (BMI, AST/ALT ogHoc, anjabetec), FibroMeter (rogviHe,

TeXMWHa, rnkemuja, AST, ALT, deputiH, TR), NAFLD th16po3Hu ckop u apyru 25126

134, 135].

JegnHu naHen koju je NpenopyyveH Yy HajHOBMjUM CMepHULama AMepuyke
acouumjaumje 3a npoy4vaBake 60neCTM jeTpe U AMEPUYKE TaCTPOEHTEPO/IOLLKE
acoumjaupje je NAFLD dn6po3nm ckop .

Angulo n cap. cy 2006. roguHe Ha Benukoj rpynu ucnutaHmka ca NAFLD
Kpenpaim NAFLD thrbpo3Hu ckop koMmbuHyjyhu 6 Bapujabne y MaTeMaTuuky hopmyny,
Yy Uuwby u3dBajakba NauMjeHata ca Y3Hanpegosasiom uobposom (F3-F4) u  6e3s
y3HanpepoBane unopose (F1-F2). CKopuHr cucteM KopucTu cnefehe Bapujabne: roguHe,
BMI, rnvkemmjy HawTe, OAHOCHO MpucycTBO Awnjabeteca, AST/ALT opgHoc, 6poj
TpombouuTa n anbymuHe.

Kopuctehn pgge rpaHu4He BpeAaHOCTM, Moryhe je cenektoBaTu MauujeHTe ca
y3HanpegoBasiom (hrbpo3om, Kof Kojux je pesyntat NAFLD ¢unbposHor ckopa Behn of
0,676, 0OK oacycTBO Yy3HanpedoBane gubpose getepmuHuiie NAFLD ¢unbpo3Hn ckop
Maru of -1,455. KopucTehn HKY rpaHuyHy BpegHocT -1,455, y3HanpegoBana (hrbposa
je morna 6uTM UCK/byYeHa ca BMCOKOM TayHowhy (HeratMBHa NpeavKTUBHA BPeLHOCT
93%). Kopuctehu BuLy rpaHnyHy BpegHocTt 0,676, NpucycTBo y3Hanpeaosasne (hnuopose
je mornio 6utn Takohe yTBphHeHO ca BMCOKOM mnpeuunsHowhy (NO3UTUBHA NPeaUKTMBHA
BpeaHocT 90%). BpegHocTy n3mehy rpaHUYHUX, Npunagajy rpynu HegeTepMUHUCAHMX
BPEAHOCTM.

Kopuctehn NAFLD ¢unbposHn ckop Angulo n cap., M3BecTMnuM cy fa je y
HWUXO0BOj CTyAMjU Kog 75% naumjeHata 6uoncuja jetpe morna 6utmM msberHyra, ca
TauHowwhy og 90% 4.

Mako ce HeunHBasvBHM TecToBM 3a AmjarHoly NAFLD/NASH ctanHo passujajy,
Ta4YHOCT OBMX TECTOBA je HealeKBaTHa.

Hajsehn HefocTaTak 0BMX MaHena HeMHBA3UBHWUX GMOMapKepa je LITO cy 6uam
npeaMeT UCTpaXKuBarba CTyAMja Npeceka, a He NOHIUTYAUHANIHUX CTyauja, Tako fa je

HMXOB 3Hayaj y npahewy 60/ecTv 1 npeasuharwy OAroBopa Ha OpAMHMPaHY Tepanujy
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HenosHat. lMocebaH Npo6nem npeacTaB/ba Kareropusaumja naumjeHata ca NAFLD y
NnoYeTHUM U cpeftnm ctagmjymmma NASH HenHBasvBHUM TECTOBUMA.

TpeHyTHO je camo 6uoncujom jeTpe Moryhe npeumsHo NPOLEHUTU 06UM 1 TN
CTeaTo3e, HEKPOUHMIaMATOPHY aKTMBHOCT W  (Mbpo3y, M MOTBAMTM AMjarHo3y
NAFLD/NASH. XwuctonaTo/owKa aHanm3a OMOMCMJCKUX Y30paka MauujeHata ca
NAFLD je n fgasbe 3n1aTHU cTaHZaps y noctasrbawy anjarHose NAFLD/NASH.

Ha Kpajy Tpeba gaTn o4AroBop Ha nNuTawe Kojum nauymnjeHtuma ca NAFLD Tpeba
npenopyunTtn buoncujy jetpe, yaumajyhu y 063mp ga nporHosa 601ecHKa ca 06MUYHOM
CTEaTo30M ¥ CTeaToXenaTMTUCOM Huje ucTa. lNpema TpeHYTHO BakehuM cmepHULama
AASLD 13 2012. roauHe, buoncujy jetpe Tpeba pasmoTpuTn Kog nauynjeHata ca NAFLD
KOju cy Ha nosehaHOM puU3MKy Of cTeaTtoxenaTuTuca u ubpose, a y oBy rpyny Tpeba
YBPCTUTW Npe CBera naumjeHTe ca MeTabo/IMyYKMM CUHAPOMOM W MauWjeHTe KOA KOjux
pesyntatT NAFLD dwmbposHor ckopa ynyhyje Ha moryhe npucycTBO Y3HanpeaoBasie
(hnbpose. buoncujy jetpe Tpeba pasmoTpuTy U Kog nauymjeHata ca NAFLD kof Kojux
OCTa/M CeKyHAapHW Y3pouu CTeaTo3e M XpPOHWYHEe 60NMecT jeTpe He Mory 6uUTK
NCK/bYYEHN APYTMM AMjarHOCTMUKMM MeTofama. Ko acuMnTomMaTCKMX nayumjeHara, ca
CNy4ajHO OTKPUBEHOM CTEaTO30M YNTPa3BYYHUM Npernefom 1 HoOpMasHUM BpegHOCTMMA

BUOXEMMJCKUX Hanasa jeTpUHUX npo6a, Guoncuja jeTpe He Moxe G1UTK npenopyueHa .
2.7. Ilatoxucronomke kapakrepuctuke NAFLD u NASH

Kao wWTo je paHuMje peyeHO, NATOXMUCTO/OLLKA aHanmM3a TKMBA jeTpe Kof
nauujeHata ca NAFLD je 3natHu ctaHgapg y nocras/baky AnjarHose NAFLD/NASH.
MaToXMCTOMOLLKOM aHa/IM30M NOTBPhYjeMO AnjarHo3y 60/1eCTu, OJHOCHO MUCK/bYYyjemMo
apyre moryhe y3poke cTeato3e M XPOHWUYHOI 060/bera jeTpe. VICTOBpeMeHO BpLUK ce
eBaslyaumja M CemMUKBaHTU(MKauMja HEKPOMH(IamaTopHe akKTUBHOCTK, (Hh1bpose U
apXUTEKTOHCKOT pemogenoBarsa 242,

Xuctonowwku cnektap NAFLD yk/byuyje:

" pa3imunTe 06/MKe MasMX U BEIMKUX Kan/buua MakpoBe3uKy/apHe cTeaTose, ca

nnn 6e3 nobynapHe 1 NOpTasHe MH(Iamalmje 1
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= CTeaToxenmaTuUTWC, KOjU Ce KapakTepulle CTeaTo30M, MHMIaMaLMjoM 1 3HaumMma
owiTeherwa XenaToumTa.

Y 3aBpwHom wu3ssewtaly AASLD koHgepeHuuje o NASH n3 2002. roguHe
objeamtbeHe cy xuctonatonowke Kapaktepuctuke NASH. Hajgehn 6poj natonora
KOPUCTY OBe KpUTEPUjyMe NMpY MoCTaB/bakby NaToXMCToNoLKe AnjarHose NASH.

HajsakHuja xuctonaTosowka kapakrepuctmka NAFLD je cteaTos3a, OAHOCHO
akymynayuja mactu |y gopmu  TpUrvuepuga  yHytap  xenatoumuta.  MuHUMYM
KpuTepujyma 3a gujarHosy NAFLD je npucyctBo Buule of 5% MacHO WU3MeHeHMX
XenaTouuTa y y3opky Tkusa .

XenartouenynapHa CcTeato3a je  MOAe/beHA Y  MakKpOBE3VKYNaHy MU
MWKPOBE3NKYNapHy CTeaTosy. Y MakKpOBe3VKyNnapHOj CTeaTo3n jefHa Be/vKa Kansbuua
MacTM WAW BULIe MaJMX JaCHO OrpaHWYeHWX Karsbuua, OKynupajy uutonnasmy
xenaTouuTa v gucnoumpajy Hykneyc Ha nepudepnjy henvje. Y MUKPOBE3UKYMapHO]
CTeaTo3n HyKeyc ocTaje LEeHTa/IHO CMeLTeH, a uutonnasma je ucryweHa 6pojHUM
CUTHUM Kansbuuama mactn. Cteatoza y NAFLD je 06M4HO MaKpoBe3uKynapHa, Maga v
MUKPOBE3VKY/apHa CTeaTo3a MoXe OUTU NPUCYTHA.

Creato3a Yy NAFLD 06MYyHO nmMoumkbe Yy 30HM 3 JeTPUMHOr  auuHyca,
nepuBeHyYNapHO, Maga Ce Yy TeXMM CTerneHVMa CTeato3e MOXEe BUAETU M NaHauMHyCHa
cTearosa.

Y 00M4HOj CTeaTo3n MOory ce youmtu ¢okycu nobynapHe mHdbnamaumje, 6nare
nopTasiHe ynajae 1 nMNorpaHynomMu. 3Haum xenarouenynapHor owTtehera 1 (nbpose ce
He Hanase y 061yHoj cTeatosn 141,

TexnHa  cTeartose 061YHO ce npoweryje CEMWUKBAHTUTATUBHO.
HajpenpofgyunbunHnju Mogen KOpUCTU aumMHapHy apXUTEKTYPY 3a [e/betbe napeHxuma
jeTpe Ha TpehrHe M u3paxasa y MPOLEHTUMA CTeneH 3axBaheHOCTM NnapeHxmma jeTpe
cTeato3oM: of 5% g0 33% 6nara cteaTto3a, 33% [0 66% ymepeHa cTeaTo3a M >66%
n3paxeHa cTeatosa 144,

Y T1oKy nporpecuje NAFLD, ca pa3Bojem pmbpo3e M LMpO3e, CTeaTo3a MOXe
NMOCTeneHo Aa ce rybu, Tako Aa He Mopa GUTW MNPUCYTHA Y LIMPOTUYHO] jeTpW.

MUHUMaIHN  KPUTEPUjyMU 33 MOCTaB/bakbe XWUCTOMOWKe AujarHose NASH

YK/bYUYjy: NPUCYCTBO CTeaTo3e, XenatouenynapHor owTtehewa (06MYHO Yy BUay
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GanoHuparba xenaToumTa) 1 nobynapHe nHhnamaumje (TUNUYHO NOKaNIN30BaHE Y 30HM 3
auyHyca). MpucycTBo hnGpose Huje AnjarHocTuukn kputepnjym NASH M.

XenatouenynapHo owrtehete y NASH Moxe 6utn y Bugy 06anoHuparba
XenarouuTa, anonTo3e Wan IMTUYKe HEKpo3e. banoHupare xenatouuTa je HajBaxHuja
XucTosniowka kapakrepuctuka NASH, y NpOrHOCTUYKUM CTyfujama je YAPY>KEHO ca
Mporpecujom 60MeCT 1 BUCOKOM MHLMAEHLOM Liypo3e jeTpe 41,

BanoHupaHu xenatoumTn cy yBehaHu, ca 0bunHujom, 61e40M LMTONMIA3MOM U
NMajy BE/IMKO XMMEepXOMaTCKO jeApo Ca WU3PaXEHUM HyK1eosnycoMm. Kansbmue mactu
n/vnn ManopujeBa Tenawiya Mory ce Hahu y yuToniasMu 6asioHMpaHnUX XenaToumTa.
KepatuH 8 1 18 cy y 6anoHMpaHOM xenatoumTy pacnopeheHn Ha nepudepuju. Mako ce
6aloHMparbe XernaTouuTa MoXe fokasatu yobuyajHuM 60jerseM XeMaTOKCUINH €03MHOM,
ryoutak KepatvHa 8 1 18 y xenatouuty AokaszaH UMYHOJIOLLKUM 60jerem, MOXKe noMohu
y Npeno3HaBaky baloHMparba XxenaTouuTa.

AnonToTnyka (aumgoduna) Tenawua cy yect Hanaz y NASH u nocneamua cy
XenarouenynapHor owTtehewa, U nporpaMmmpaHe cmptu hennja. AumgodunHa Tenawua
ce Yewwhe Hanase y cunycouamma M. MaeHtudukyjy ce yo6uuajeHum 6ojerbem, anm ce
[0[lJaTHO NPEno3Hajy MMYHOXUCTOXEMMJCKMM 60jereM Ha (hparmeHTe KepaTuHa 18. bpoj
aunaouaHNX Tenawaua Ha mm? TKusa jeTpe (acidophil body index) Ce KOPUCTU Kao
KOMMN/IEMEHTapHa XMCTO/OLIKA KapaKTepucTuka Kaga je amjarHoza NASH HecurypHa
[142].

NobynapHa mHhnamaumja je 06buyHO Gnara U cacTaB/beHa je Of MELUOBMTOr
3ana/beHCKOr uMHunTpata (MmoumnTin, HeyTpouaKn, eosnHouan u  Kyndepose
hennje). MonumopdoHykneapn MNOHEKaA OKPYXYjy GanoHupaHe xenatoumte (06UYHO
cagpke ManopujeBa Tenawua) M oBa fie3nja Cce HasuBa satellitosis. Jlo6ynapHu
MWUKpOrpaHynomu (arperatu cuHycompanHux Kyndeposux henunja) v nunorpaHyniomu
(cacTaB/beHM 0f, MacHMX Kansbuua, MHgnamatopmmx henvja n KonareHa) cy YecT Hanas y
NASH [146, 147].

MoptanHa uHpnamaumja y NAFLD/NASH je 06MYHO OACYTHa WU CpPeae
n3pakeHa. Y cnyyajeBUMa Kafja je nopTasHa MHMNamauuja AUCIpPOnopumoHaIHO
n3paxkeHa, Tpeba WUCKbYUNTUM [pyre XPOHU4YHe 6Gonectn jetpe (xenatutuc C wnm

ayTOMMYHUM XenaTuTuc). M3paxkeHa nopTasiHa MHpNaMaumja Kog HeneyeHx nayunjeHara
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ca NAFLD moxe 6uTn ogpa3 nporpecunje 601ectu, 04HOCHO Ae(MHUTUBHOI pa3Boja
NASH.

dunbposa kog naumjeHata ca NASH 06MYHO MouMHe Y 30HM 3 auuHyca U
KapakTepuvLle Ce of/larakbem KojareHa v npoTemHa eKcTpauenynapHor MaTpukca Ay
cuHycouga y 30HM 3 UM OKO XenmatouuTa. HanpepoBateM 00/1eCTM MOXE Ce jaBUTU
noptasHa/nepunoptasHa puobposa, brioging Pprbposa un umposa jetpe (NASH nosesaHa
uMpo3a je MMWKPOHOAyNapHa WAW MeLoBUTa). Y CcTagujymy UumMpo3e, cTeatosa U
HEKPOMH(IamaTopHa peakLmja MOry HecTaTu, na je 0BO CTake Mo3HaTo Kao ,,nperopeo’

a 1421461y mera

NASH, a uuposa je XWCTOJIOLLKM KBaMPUKOBaHA Kao KPUNTOreH
aHaIn3n feceT NOHMUTYAUHANIHUX XUCTOOLWKUX CTYAM]a, FOAMHE U NapeHXMMaiHa uam
noptasHa WHMNaMaumja Ha WHWULMjaIHO] Groncuju, Gunmn Cy He3aBUCHU MNPeAUKTOpU
nporpecuije y umpo3y jetpe 148,

OcTasie XUCTO/OLIKe NPOMEHE Koje ce MOry Hahy Ha NaTOXMCTO/IOLLKOM Y30pKY
naumjeHata ca NASH ykmbydyjy: ManopujeBa Tenawila, MerammMHTOXOHAPW)e,
rNIMKOTreHr3npaHa jepa v genosununjy rsoxna.

ManopujeBa Tevawila Ccy €03VHOMUIHE, WHTPaUMTONIa3MaTCKe WHKNY3uje
NOKann3oBaHe 65113y HyKneyca y 6GanoHMpaHUM XxenaTouuTMma y 30HW 3 auumHyca,
00MYHO Yy noApyyjy nepucuHycouaanHe gubpose u cactoje ce o kepatuHa 8 u 18,
y6ukeuTMHa 1 p62 M MpucyctBo ManopujeBnx Tenalaca HWje HEOMXOAHO 3a
nocTas/bare XuUcTosiowwke aujarHose NASH, anm je gopgatHo notsphyje. Manopujesa
Tenawya Hucy cpeumduyHa 3a NASH, mory ce jaButM Uy APYrUM XPOHUYHUM
6onecTnma jetpe.

MarammuTtoXoHapunje cy  OKpyrne wam  obnuka  urne,  e03MHO(UIIHE,
NHTpauMTONa3MaTcke WHKYy3nje, Koje ce dewhe jaB/bajy Yy XepaTouumtMma Koj
MUKPOBE3MKynapHe cTeatose. [locneguua Ccy AunugHe — nepokcujauuje  Uam
npeLcTaB/bajy afanTuUBHY peakumjy. mMkoreHusvMpaHa jefpa Cy BakKyonmM3oBaHa jefpa
NOKa/30BaHa Yy  NepunoptasHUM  XenatouuMtuma.  HbMX0BO  NPUCYCTBO Y
MaToXMCTO/OLLKO] aHanm3u notephyje HeankoxonHy etnonornjy NASH, jep ce Bpno
PETKO jaB/bajy KOf afiKOXO/IHOI CTeaToxenarmTuca.

XenatnuHa cuaepo3a Y NASH je o6muHo 6nara v jaB/ba ce Yy NepUnopTaiHnM

XenaToLuTIMa W/vnn NaHaLMHapHo Y peTuKynoeraoTenHnuM hennjama 242,
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TpeHyTHO Ccy y ynoTpebu [4Ba cucTeMa cTagmparba MaToXMCTONOLLKMX MPOMEHa Y
NAFLD.

Brunt »n cap. cy 1999. roguHe pasBuAM NpPBM CUCTEM CTafuparba
NaToxXMcTonowkmx npomeHa y NAFLD, kao ogrosop Ha notpeby 3a nNpeuusHoOM
Knacugmkaumjom natoxucTonolkmnx npomeHa y NASH, a erosa jelHoCTaBHa ypoTpeba
N penpoayunmounHoCT je [oKasaHa MpoTeknMx roauHa. [lpouewyjyhn crepeH
XenaTouenynapHe cTeatose, 6anoHMparba XenatoumTa u Hgpnamaumje (MHTpanobynapHe
1 noptanHe), Brunt u cap. cy HeKpouHg1amaTopHy akTBHOCT Y NASH knacurkosanu
y Tpu rpagyca: rpagyc 1 (6nara), rpagyc 2 (ymepeHa) v rpagyc 3 (nspaxeHa) (Tabena
3.). VictoBpemeHo cy npeanoxunu ctaguparbe prubpose y 4eTupn ctagmnjyma, 3aBuCcHO 0f,
NoKanusauuje n pawimpeHocT ¢uobpose: cTaaujym 1, 30Ha 3 NepUCUHycOMaanHe
(nbpose; CcTagnjym 2, UCTO Kao 1 y3 DOKapuULHY WA eKCTEH3UBHY
noptanHy/nepunoptanHy ¢uobpo3sy; ctaanjym 3, npemowhasajyha ¢ubposa 1 ctagujym
4, unposa M4,

Tabena 6poj 3. Npaanpare HEKPOUH(NaMaTOpPHE aKTUBHOCTM npemMa Brunt u cap.

Mpanyc Crearto3a* BanoHunpane WHdnamaymja

1 (6nara) 1-2 Bnaro 0-1 nobynapHa 0-1 nopTanHa

2 (ymepeHa) 2-3 MpucyTHo-30Ha 3 | 2 nobynapHa  1-2 noptasiHa

3 (M3paxeHa) 3 N3paxeHo-30Ha 3 | 3 nobynapHa  1-2 nopTa/iHa
Jlerenaa:

*Creato3a (rpagyc l.mare of 33% xenatouuta, rpagyc 2. 33% po 66% xenaroumTta, rpagyc 3. Buwe of 66 %
xXenarouura)

NASH Clinical Research Network (CRN) je 2005. rognHe cybknacujukosao
cragujym 1 dumbpose y 3 Kateropuje: ctagnjym 1A bnara nepucuHycomgHa muoposa y
30HKM 3, cTagnjym 1B ymepeHa nepucuHycounganHa guoéposa y 3oHM 3 u ctagnjym 1C
noptanHa/nepunopTanHa guobposa.

NASH CRN je pa3suo NAFLD activity score (NAS), Koju obyxBata 4ymTaB
xuctonowkn cpektap NAFLD u omoryhasa eBanymparbe XMCTONOLLKMX MPOMEHA Yy
NAFLD Kpo3 Bpeme, Kao M npeyusHo yrnopehuBarwe Hanasa ouopcuja y KIMHUYKAM
cTyavjama Ha OCHOBY 6poja 60[0Ba [0OMjEHUX CEMUKBAHTUTATUBHUM OLIEHVBaHEM

POjeANHMX XMUCTOMOLIKMX KapaKTepUCTUKa. Pe3ynTaT ckopa ce u3padyHaBa Cabuparem
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ckopoBa cteato3e (0-3), nobynapHe wuHhnamaumje (0-3) n 6GanoHupawa (0-2), a
BpeaHocTU NAS ce kpehy o 0-8 (Ta6ena 4.) 1%,

MojeanHe cTyamje kopuctune cy BpegHoctTn NAS=5 kao cyporar 3a pocTaB/bare
xuctonowke anjarHose NASH, a 6nopcunje ca NAS<2 cy o3HauaBaHe Kao ,,not NASH*.
BpegHocTn n3mehy oBux 03HayaBajy ce kao rpaHuyHe (borderline). HegaBHo cy Brunt un
cap. HakoH peBu3nja buoncuja 976 paunjaHata ykbydeHnx y NASH CRN, Hawnv aa je
camo 75% 6wuoncuja ca gepuHutBHuM NASH umano NAS 5, 28% je npunagano
rpaHuyHoj rpynu, 7% ,,not NASH* 6uoncuja umano je NAS 5 n 29% ca NAS 4 cy
nvann NASH. Aytopu cy 3ak/byunnn ga natoxuctonowku Hanas NASH Huje yBek y
kopenauuju ca pesyntatuma NAS 154,

Tabena 6poj 4. KompoHeHTe NAFLD activity score.

KomMpoHeHTe JeduHnymja Score
Crearto3sa marbe og 5% 0
5%-33% 1
>33% 1o 66% 2
>66% 3
JNobynapHa OpacyTHa 0
NH(Namaumja Mame o 2 XapuiiTa 1
2-4 KapuwiTa 2
Bulue og 4 >xapuwita 3
KoMpoHeHTe JeduHnymja Score
BanoHunpane OpcyTHO 0
bnaro
1
MHoro 6as0HMpaHnX )
henunja

2.8. IIpupoanu TOK 60/1eCTH U MPOTrHO3a

[yropoyHo npahexwe naunjeHata ca NAFLD y unsby npoLueHe npypogHOr TOKa U1
NporHo3se 601ecTn 61O je NPeaMeT BULLIE CTyaMja. Y 3aBpLUHOM u3BewwTajy AASLD un3
2012. roanHe, pe3ynTtaTt OBUX CTyaunja Cy 06jeiuHEHN 1 Ha OCHOBY HUX je 3aK/byUeEHO:

a) naunjeHtn ca NAFLD umajy Behy cTtony yKyrnHOr MopTasuTeTa y O4HOCY Ha

OnwITY nonynauujy,
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6) Hajuewhn y3pok cmMpTuM nauujeHata ca NAFLD wu NASH cy
KapanoBacKynapHa 060/betba 1

1) nauynjeHT ca NASH (anm He 1 ca NAFL) nmajy nosehaHy ctony mopTtaimTtera
BesaHor 3a jetpy ..

Hajuewhun pasnor cmptv naumjeHata ca NAFLD cy KapauosacKynapHa
060/beHa, 3aTUM MaIUTHUTETW U Ha Tpehem MecTy cy Gonectu jetpe [0 152 1581
MaymjeHTn ca NAFLD, gBa nyta yewhe ymupy of KapAamoBacKynapHux 6onectun y
ogHocy Ha onwTy nonynaumnjy M %% u y oaHocy Ha naumjeHTe ca Apyrum Gonectuma
jetpe M8 OGosbera jeTpe kao y3pok mMopTanuTeTa kog nmauujeHata ca NAFLD cy Ha
TpeheM MeCTy, a y OnLITOj nonynaunju cy Ha TpuHaectoM mecty. MauynjeHtn ca NAFLD
yMUpY fieBeT nyTa yelhe 0f 060/betba jeTpe Y 0AHOCY Ha onwwTy nonynauujy 2.

Ynpkoc unwbeHnum ga NASH npefcTaB/ba NPOrpecnBHO 060/bEHE Y OHOCY Ha
NAFL, Hema pas/ivke y yKYNHOM KapAMOBacKy/napHOM MOPTanTeTYy n3Mehy naumjeHara
ca obuyHom cteato3om M NASH, nok je kog nauymjeHata ca NASH paecet nyta Behu
MOPTA/IMTET YCref, 060/betba jeTpe Yy OAHOCY Ha maLujeHTe ca 061YHOM cTeatosom 34,

HeankoxonHa MacHa jeTpa je GEHUrHO, HenporpecrBHO 060/bere, 40K NASH
nporpeaupa 'y 26% ao 37% cny4ajeBa Ao gpubpose 1 4OBOAM A0 pa3Boja LMPO3e jeTpe y
20-30% 3% 145157 158] 'paspoj NASH noBesaHe Lypo3e vMa NoLLY AyropoyHy MPOrHo3y.
[Jecetoroamiima ctona mopranureTa usHocn 20% kog Child-Pugh A nauunjeHata n 45 %
passujajy AekomneHsaunjy 6onectn yHytap 10 roauHa of AwjarHose. lMaumjeHTH ca
NASH noBesaHoM LMpo30M 1Majy 3HauajaH pusnk passoja HCC (2,6% roaututse) %8,

MpucycTBO MyNTUNAMX MeTabonmnukux nopemehaja ko nauymjeHara ca NAFLD
3HayajHO nosehasa pu3mK 3a pa3soj NASH u dupose I 3 %1 Foaume (Buwe og 45
rofvHa), rojasHoct, aujabetec u opHoc AST/ALT Behm og 1 cy npeaukropwu
y3HanpezgoBane ubpose (bridging pubpose/umpose) B8,

MaumjeHTV ca KpUNTOreHOM LMPO30M MMajy AMCMPOMOPLMOHAIHO BUCOK CTEMEH
MeTaboIMYKmMx puanyHmUx taktopa (DM Tun 2, rojasHoCT U MeTaboNIMyKU CUHAPOM),
WTO je KapakTepucTuka naumjeHata ca NAFLD 1551 Nyja6etec menutyc TMn 2 u
rojasHoct ce Buhajy kog Buwe of 70% naymjeHata ca KPUNTOreHOM LMPO30M, LUTO je
MHOro Yewhe y 0JHOCY Ha nauujeHTe ca BUPYCHOM WM a/IKOXONHOM Lmpo3oM. Ca apyre

CTpaHe Ha MaTOXWUCTO/MOLIKMM y30pLUMMa TKMBa MnauujeHaTa ca KpUnTOreHoM LMpo3oM
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Hafhe ce jegHa WM BULIe XUCTOMOLWKMX KapakTtepuctuka NASH, WTO Cy MHAWUPEKTU
noKasaTesbi NporpecrBHoOr Toka 6onectn naymjeHata ca NASH 1 Be3e ca KpUnToreHom
LMPO3OM [9, 14,32, 155]

Mpenopyke AASLD koHepeHumje 0 NASH 13 2012. roguHe cy fa nauumjeHTu ca
NASH uwupo3om Tpeba pga Oyay MOABPrHYTU CKPUHWMHIY 3a ractpoesoareasHe
Bapuko3uTeTe n HCC ckpuHunry .

Y 40% po 62% cnydajeBa naumjeHtn ca NASH nose3aHOM LMPO30M pasBujajy
KOMM/MKaUmje Lmpose, ykbydyjyhm HCC nocne 5 go 7 rogwHa npahewa 5% 19,
XucTosnowke Kapakrepuctnke NASH 4eCcTo HUCY NPUCYTHE Y CTaaujymy LMpo3e, LWTO
oTeXaBa AmjarHo3y 60necTn. HajsaxkHNjU (hakTopu pu3nKa passoja KpUNTOreHe LMpo3e,
camum Tum n HCC cy ysHanpegoBana (pu6po3a, CTapocT, AujabeTec, rojasHOCT U
fenosuumja reoxha °%. Bugianesi u cap. cy 2002. roguHe npatuan 641 nauujeHTa ca
HCC. Op 641 naunjeHTa, 6,9% cy pa3suinm HCC Ha TepeHy KpunTtoreHe umpose. Osu
nauujeHT cy ynopehusaHu ca nauujeHTMma Koju cy umaam HCC Ha TepeHy HCV
umpose, HBV uMpo3e 1 ankoxosHe Lmpo3e. HakoH Komnapauuje, aHanmsnpaHn nogaum
Cy NOKa3ann fa Cy rojasHocT, avjabeTtec, ANCAUNUAEMM]a U UHCYNIMHCKA PE3UCTEHLM]a,
OfHOCHO ropemehaju Koju cy yapyxeHun ca NASH, 6unv cCUrHUUKaHTHO YpAYKEHU 1
ca Hana3om KpunTorexe umpose B2,

Y cnepgehmnx gecet wnu ABafeceT rofauHa ovekyje ce ga NASH 6yae Hajuewhu
pasnor ysHanpegoBanMx 60MecTU jeTpe, a camMuM TUM W Hajuewhu pasnor
TpaHcnnanTaumje jetpe M4 Mpema HayuHOM perucTpy peuunujeHaTa TpaHCMnaHTaHTa
(SRTR) y Amepuun, NASH-nose3aHo end-stage 000/beHe jeTpe je TPeHYTHO Tpehu
Hajuyewhn pasnor TpaHcniaHTauuje jetpe, nocne xenatutmuca C M ankoxosiHE LMPO3e.
Mocneamwunx rogvHa 3abenexeH je TPeHAd nopacta TpaHcnnaHTaumja jetpe 36or NASH,
04 1,2% 2001. roanHe Ha 9,7 % 2009. rogue 12,

360r gyror, WMHAONEHTHOr KAMHUYKOr Toka, NASH ce u4ecTto npeBuan Kop
nauujeHata, Tako fAa Ce NauujeHTVW jaB/bajy y oamaknoj asn 6onectu, ca BuLle
KoMopbuamTeTa, Behum npoMepom camor Tymopa, Kafa je U nporHosa nowmnja. Ouekyje
ce Ja BpemeHOM Komnnukaumje NASH pacTy, ¢ 0631MpoM Ha enuaemujy rojasHocTu,

[njabeTeca n MeTaGonuukor cuHapoma 6%,
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2.9. Tepanuja NAFLD

YNpoKoc 6pojHMM MCTpaXMBarwMMa, AaHac He MOCTOju eKacHa Tepanuja 3a
NAFLD. Hajsehn 6poj Tepanumjckux moganuteta kof nauymjeHata ca NAFLD nokasyjy
eMKaCHOCT Y CMatbehy CTerneHa cTeaTos3e, WH(Namaumje, GanoHUparba, anv He U
cTeneHa pnbpose. CmaTpa ce [a je pasnor HeaoBo/bHe etimkacHocTU Tepanuje NAFLD
NN He NOCTOjate J0BO/bHO e(IMKACHOT aHTU(MOPOTUYKOT NeKa UM HEAOBO/bHO AYro
npahete nauujeHata y ctyaujama, WTO YC/0B/baBa HELOBO/bHO BPeMeHa 3a afleKBaTHe
NpoLeHe.

Tepanujckm npuctyn naymjeHtuma ca NAFLD nofgpasymeBa ,Jieuene
naunjeHara™ u ,nevere jetpe”, 04HOCHO cnefehe npuctyne:

a) MPOMEHY XXMBOTHUX HaBMKa (Anjeta n/unm usnyka akTMBHOCT),
b) Tepannjy nekosuma u

c) xupypLuky Tepanujy 2.

2.9.1. IIpomMeHa :KUBOTHMX HABMKA

Pe3yntatv NOHIUTYAVHAIHUX, PaHLOMM30BaHUX CTyaMja NoapXKasajy yrnoTpeby
Anjete n rn3nUKe aKTMBHOCTM, Kao NpBe Tepanuje y nedvery nayunjeHata ca NAFLD u
komop6uauTeTa (161162,

MeTa aHanmM3a paH4oMK30BaHUX cTyamja Musso 1 cap. 13 2012. roguHe nokasana
je Oa pegykuuja TenecHe TexxmHe 5% 1 BULLIE, 3HAYAJHO CMakbyje CTeaTo3y U NOBOSbHO
yThye Ha KapauomeTabonuuke haktope puanka Kopa nauujeHata ca NAFLD, pok
peayKumja TenecHe TeXMHe BuLle of 7% cMamyje cTeatosy, N06ynapHy nHpnamauujy,

GalOHMpare, am He U dubposy 16

. Y paHAOMW30BaHOj, KOHTPO/IMCAHOj CTyanju
Promrat n cap. ucnmTueaiv cy ehMKacHOCT KOMBUHaLMje anjeTe, PU3NYKe aKTUBHOCTU U
NMpoMeHa y noHatuawy Koj 31 rojasHor naumjeHTa ca XMCTosoWKN gokasaHum NASH y
O[HOCY Ha KOHTPO/HY rpyny. MNaunjeHTV Koju Cy pefyKoBanv TeXWUHY 3a 7% Unn BuULLIE,
UMaIM Cy 3HAYajHO CMarbere XUCTOJIOWKe aKTUBHOCTM 6onectn, NAS, anm He u

hnbpose 1641,
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Mpema npenopykama AASLD 13 2012. roanHe, noTpebHa je pedyKumja TenecHe
TeXnHe 3% [0 5% y UMby CMamera CTeaTose, a 'y LU/by CMatberba HeKPOMHMIaMmaTopHe
aKTMBHOCTM NOTPe6Ha je peayKLmja TenecHe TexuHe 10% ©.

KBanutetr amjete nauymjeHata ca NAFLD mma Bennku 3Hayaj y naToreHesu
6onectn, jep je AokasaHo ga naumjeHTM ca NAFLD KoH3ymupajy Benuke KONn4YmHe
3acMheHnX MacHWX KUCennMHa U Xonecteposia, nuha Koja cagpxke (pyKTosy u mane
KOMMUMHe BUTaMUHa A 1 E 1165 1601

Bp3u rybuTak TenecHe TeXKMHe MOXe JOBECTU [0 noropLuaka 60/1ectu, 04HOCHO
(hnmbpo3e, Tako [Aa je MHOro OUTHWje ,,KBA/IMTAaTUBHO® CMatbeHe TEMIeCHE TEXWUHE Yy
OfHOCYy Ha ,,KBaHTUTATMBHO". MaumjeHTUMa ce npenopyyyje KBamMTeTHa, basaHcMpaHa
Anjeta. CatypucaHe MacTM M XpaHa Koja cafpXu BUCOKE KOHLUeHTpauwuje Lwehepa,
YK/by4dyjyhn npocTe wehepe, pajuHucaHa 3pHa, NUpPUHAY U KPOMMUP, Mopajy butu
OrpaHNYeHn y UCXPaHU 1 3aMeHEeHN LiefIMM 3pHOM, MaxyHapkama, Bohem 1 nosphem ca
Maum cagpxajeM wwehepa. KoH3ymuparse nosiMHesacuheHUX MacHUX KucenvHa W3
NaHeHOr cemeHa W pube MmMajy MOBO/bHO AEJjCTBO HA WMHCYNMHCKY OCET/bUBOCT, Kao U
aHTUH(NamaTopHo aejcteo o4,

Hekonuko cTyamja je NOTBPAMIO MOBO/baH eqiekaT pPedoBHOr BeXbarba Ha
NAFLD u IR. PegoBHO Bexbarbe nojpasymeBa Bexbare y TOKy Kora ce ryom 400 kcal,
[iBa 10 TpW NyTa HeferbHo, Y Tpajawy 30 A0 60 MuHyTa. KoMbuHaumja Bexx6ara 1 aujete
MMa CUHEpPrucTMyYKo Agjctao [ 1961611

Bexb6arwe kog ogpacnux nauyuwjeHata ca NAFLD, 6e3 gpyrux TepanujcKmx
MoJanmTeTa MOXe Aa CMmawW CTerneH CTeaTo3e, ain je HeroB YyTuuaj Ha gpyre

xucTonoLuke oanuke y NAFLD HenosHar .

2.9.2. ®dapmaxorepanuja NAFLD

Tepanuja naymjeHata ca NAFLD Tpeba Hajnpe ga 6yfde ycMmepeHa Ha Tepanujy
KoMopbuamTeTa, kao wTo cy DM Ttun 2, IR, gucnunugemuja n xunepTeH3uja, Koju
HEMoOBO/bHO YTUYY He camMO Ha 000/bera jeTpe, Beh U Ha KapauoBacKynapHe 60/1ecTu 1
ykynaH moptanuTeT. MNpucyctBo NAFLD 6e3 komopbuauTteTa Huje UHAMKauumja 3a

OpAVHUPabEe aHTUAMjaBeTVKa, XMMOAMNEMIKA MW aHTUXUNepTeH3vBHe Tepanuje o0,
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dapmakoTtepanuja naumjeHata ca NAFLD jow yBeK Huje YHMBEP3a/IHO

npuxsaheHa.
29.21. MeTr¢popMHUH U THA3OJIHIUHI

Y3umajyhm y 063up 611MCKy NoBe3aHOCT UHCY/IMHCKE Pe3NCTeHLM]e 1 naToreHese
NAFLD, nekosu Koju nNo60osbLUaBajy NHCYMHCKY OCET/bMBOCT MOI/IN 61 NpeacTaB/baTu
Tepanujy n3bopa 3a nauymjeHTe ca NAFLD. HajBulue TecTupaHu NEKOBU Yy Tepanuju
NAFLD/NASH cy O6ureaHugMHn (MeT(hopMUH) W TUa3oMAMHU  (MUOrINTasoH W
pocurnntasoH) 671,

MeTghopMUH  je NeK KOju nobosbluaBa WHCY/IMHCKY OCET/bUBOCT  CBOjUM
MOBO/bHUM [JejCTBOM Ha OKCMAauMjy MacHWX KUCENMHA Y MacHOM TKMBY, CMahere
rNyKoHeoreHese 1 nosehawe npeysvmMarba rnykose y muwnhnuma. HeKonmko KIMHUYKKX
CTyavja je NOTBPAWIO MOBO/bAH Tepanujcku edekat MeT(OopMUHA KOJ nauumjeHarta ca
NAFLD, npouewyjyhn yTuuaj pasnnunmTnx gosa seka Ha HUBO aMMHOTpaHc(hepasa, MS
N XVUCTOMOLLKY aKTUBHOCT.

Razavizade n cap. cy ynopehusanu epmKacHOCT MeT(OpMUHA 1 NUOTINTa30Ha
Kog oppacnux naumjeHata ca NAFLD. Ynotpe6a wmetdopmuHa (1g/aHEBHO) w
nuornutasoHa (30mg/gHeBHO) HakKOH YeTvpu Mecela [oOBefia je [0 CUTHU(MKAHTHOr
CMameHha HMBOA amMuMHOTpaHcdepasa, Xosectepona, IR npouereHe XOMeoCTaTCKUM
MOZenioM UHcynuHcke pesncteHunje (HOMA-IR, Homeostasis model insulin resistance
assessment index) v cTeaTose jeTpe y 06e rpyne %81,

PesyntaTn meta aHanuse Li 1 cap. AoKasyjy NoBO/bHO [A€jCTBO MET(OpPMMHA Ha
CMameHe HMBOa amuHoTpaHcdepasa, HOMA-IR, anv He U Ha XUCTOJIOLIKY aKTUBHOCT
6onecty 16,

HacynpoT oBum ob6ehaBajyhum pesyTatuma, pe3yntaTy nojeauHux cTyavja cy
obecxpabpyjyhu y nornegy aejctea MeTQPOPMMUHA HA HMBO aMWHOTpaHcdepasa, CTeneH
XVUCTO/OLLKMX NPOMEHA U UHCY/IMHCKY PE3NUCTEHLN]Y.

PaHgoMu3oBaHa, ABocTpyko criena TONIC ctyaunja je ynopehusana eMKacHOCT
meTgopmmHa (500mg aBa nyTa AHeBHO) 1 BuTammnHa E (4001U gHeBHO) ca nnauebom y
Tepanuju geue ca NAFLD. Ynopehyjyhu edukacHocT meTdopmuHa 1 BuTammHa E ca
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nnauebom, HUCY yTBphHeHe 3HayajHMje NMPOMEHE Y HMBOY aMMHOTpaHcdepasa, CTENeHy
cTeatos3e, NobynapHe WH(namaumje wnm Gubpo3e, M3y3eB MOBO/LHOI [ejcTBa Ha
6anoHuparbe xenarouuTa y o6e rpyne %,

PaHOoMu30BaHa, ABOCTPYKO cnena ctyauja Haukeland u cap. je npouewuana
Tepanujckn edekaT mMeTopmMuHa Kog oapacnmx naumjeHata ca NAFLD y ogHocy Ha
nnauebo. 3ak/byyak CTyavje je Aa Huje BUNo CUrHUMMKAHTHO 3HayajHe pasnuke y
[lejcTBy MeT(hopMMHa M Nnaueba Ha XMCTOMOLLIKY akTUBHOCT 6onectn, CT Hanas, HMBOE
aMVUHOTpaHcdepasa 1 Mapkepa UHCYMHCKe pesucTeHupmje 7.

C o063upom pga MeT(OPMUH HMje MMao 3HavajHMje MNOBO/BHO [EjCTBO Ha
XWUCTOJIOLLKE NpomMeHe Koa naumjeHata ca NASH, npema npenopykama AASLD un3 2012.
rofMHe MeT(hOPMUH Huje YBPLUTEH Y crieLmtuuHy Tepanujy nauujeHata ca NAFLD !,

TnasonMagMHn  cy J1IeKOBM KOjU N060sblUaBajy WMHCY/IMHCKY —OCET/bMBOCT
akTnsaumjom PPAR y peuenTtopa, KOju Cy NPUCYTHU Y JeTpK, CKeNeTHUM Munhmnma u
MacHOM TKMBY. AroHuctn PPAR y (TvasonnamHu) nobosbliasajy OKcuaaumjy MacHuX
KMCENMHA W CMakyjy MNpouec NunoreHese y jetpu. TuasonuanHu no6osbLuaBajy
WHCYNIMHCKY OCET/bMBOCT [AMPEKTHO fAenyjyhu Ha agunouute (nosehatem 6poja wu
AndepeHUMjaumje agunoumTa, CTUMYIUCakeM Mpey3numarba ryko3e) U MHANPEKTHO
NnyTeM CMakera J/NMO0JMIN3e, CMareHOr ocnobahawa aHTU-UHCYIMHCKUX aAunoKnHa
(TNF-a 1 pe3vcTnH) n nosehatba MHCYNNHY CANYHUX aAMNOKUHA (AAMNOHEKTUH).

MnornnuTasoH je TMasoNUAWH, YnjU je Tepannjcku edekaT Kog nauujeHaTta ca
NAFLD wvcnuTvBaH y BuULLIE CTyAMja.

PaHgomumzoBaHa ctyaunja Belforta n cap. Ha 55 60necHuKa ca amjabetecom Tuna 2
WM UHTOMEPaLIMjOM F/YKO3e U XUCTOIOW KM notepheHoM aujarHo3om NASH nokasana
je Ja nuornntasoH (45mg/gHeBHO) 3Ha4YajHO CMatbyje CTErneH cTeatose, GasioHMparba U
nHnamaumje y ofHocy Ha nnauebo. 3abenekeHO je 3HAYajHO CMarere HUBOa
amuvHoTpaHcepasa, nobosbwae HOMA-IR 1 cMawere HeKpouHMIaMaTopHe
aKTUBHOCTM Y OAHOCY Ha Nnnaue6o, anu He v cTeneHa hrepose 72,

Pesyntatn ctyanje Aithal n cap. ykasyjy ga nuoraMtasoH mma 3afoBosbasajyhe
[iejcTBO Ha cMatrberbe (ubpose 173,

PaHfomu3oBHa, MynTuueHTpuyHa PIVENS cTyauja je ynopehusana ejpukacHOCT

nMornuTasoHa, BuTammHa E n nnaueba kKog 247 nauujeHata 6e3 aujabeteca, ca
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XUCTOMOWKKM fokaszaHMM NASH (nuornutasoH 30 mg/gaH, n= 80 vs. ButamuH E 800
IU/gaH, n=84 n vs. nnauebo, n=83; 3a 96 Hefesba). MpuMapHN UMb CTyanje 6uo je
npoweHa egukKacHOCTM MuornuTasoHa uM ButammHa E y pepgykumju NAFLD Activity
Score. MpUMapHN UU/b HUje NOCTUMHYT Y FPYynu nayujeHara Ha NUoranMTasoHy, MehyTum
nAOrNNTa3oH u BuTammH E cy fgoBenM [0 CUrHU(MKAHTHOr  nafja HuMBOa
ammHoTpaHcdepasa, IR, pedykumje cTeneHa cTeaTo3e, fo6GynapHe WHGNamaunje u
xenatouenynapHor 6anoHupara, AO0K HWje 6uno ytuuaja Ha cTeneH ¢ubpose. Ha
omoncuju paheHoj No 3aBpLUETKY Tepanuje, KOMMNIETHa pe3onyLmja cTeaToxenaTtutumca je
yTBpheHa Kog 47% naumjeHata Ha NMOrInTas3oHy y OfHOCY Ha 21% Ha nnaue6y ),

MeTa aHanu3a Koja je oOyxBaTuia YeTMpu pPaHLOMMW30BaHe, KOHTPOMCaHe
cTyamje, Koje Cy npouewnBane eMUKACHOCT TuasonuauHa (pocurnmtasoHa u
NMornnTasoHa) y oHocy Ha nnaue6o Koa naumjeHata ca NASH, noTepauna je noBosbaH
e)ekaT OBa [Ba JleKa Ha CMareHe CTeato3e, /06ynapHe WHGpNamaunje w
HEKPOMH(IamaTopHe aKTUBHOCTMW. MMOrInTasoH je Mokasao MOBO/bHO [ejCTBO U Ha
cMarberbe (rbpose 4,

MrornnTasoH Mma NOBOSLHO TEPannjcKo [AejcTBO KoA naumjeHata ca NASH, 360r
yera je yBpLUTEH Y cneummryHy Tepanujy naymjeHarta ca gokasaHnum NASH Ha 6uoncuju
jetpe y npenopykama AASLD un3 2012. rognHe. Mehytum, ethmkacHocT n 6e36eHOCT
[LyroTpajHe npuMeHe nuornMrasoHa kof nauyuwjeHata ca NASH jow yBeK Huje

YCTaHOB/bEHA.

2.9.2.2. Buramun E

OkcnpauymjoMm cnobofHUX MacHMX KucennHa Kog nauymjeHata ca NASH
ocnobahajy ce cnoboaHn paguKann KUCeOHNKa, Koju Aenyjy AVPEKTHO LUTOTOKCUYHO U
WHOMPEKTHO  aKTUBMpParbeM  MPOMH(IAMaTOPHUX LUMTOKMHA. O63MpoM Ha  0Baj
NaToreHeTCKN MexaHu3aM, pasymHa je ynoTtpeba aHTMOKCMAaHaca, npe cBera BUTammHa
E kog naumjeHata ca NAFLD n NASH.

EdukacHocT BuTammHa E y Tepanuju naumjeHata ca NAFLD je 6una npegmet
NCTpaXKMBaka MHOrMX ctyfamnja. NMoBo/bHO (hapmakoTepanmnjcko AejcTBo BUTamuHa E ce

orfieja y CMarbety HMBOA aMMHOTpaHC(epasa, CMarbery CTeartose, Ga/loHMpatba,
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NH(Namaumje n pe3onyuunje creatoxenaTtuTunca, LWTO je A0Ka3aHO Yy HajBehoj KIMHMUKO)]
PIVENS ctyamju .. Huje yTepheH nosorbaH yTuuaj ButammHa E Ha th6posy.

ButamuH E je npenopyyeH Kao npea NvHWja Tepanuje naumjeHata 6e3 amjabereca
ca xuctonowku notepheHum NASH y nosu og 800 1U/gHeBHO. ButamuH E ce 3a caga He
npenopy4yje y Tepanuju NASH kop gujabetnyapa, NAFLD nayujeHata 6e3 6uoncuje,
NASH uupo3e Kao U KpUNToreHe umpo3se, AOK Oyayha ucnutmBara He Oyay Aokasana
rerosy edukacHoct .

YNpKoC O4IMYHUM pe3ynTaTuma Tepanvje BUTaMMHOM E Kof nmaumjeHaTa ca
NASH, OuTHa uueHMLA KOjy Tpeba mMMaTU y BUAy KoOA [OyroTpajHe Tepanuje
BUTaMUHOM E je moryhHocT noehara CBEYKYNHOI MOPTA/IMTETA, LUTO je 6110 3anaKeHo

y MeTa aHanu3n bjenakosuha u cap 7%,

2.9.2.3. Xunoaunemuuu

Oucnnnngemuja je yBek npucyTtHa kog naumjeHata ca NAFLD, Tako ga je edekar
Tepanuje XunoavnemuuMmMa, OfHOCHO cTatMHuma ko4 NAFLD npouewuBaH y BuLle
cryamja. Kako cy nauymjeHtn ca NAFLD Ha nosehaHOM KapavOBacKy/napHOM PU3NKY,
Heonxo4Ha je arpecuBHa (apmakoTepanuja KapAvOBacKynapHuUX (akTopa pusunka.
Tepanuja xunonunemuvuymma OAHOCHO CTaTMHUMAa je CTy6 oBe Tepanuje. CTaTUHK
CHWKaBajy HuBO LDL xonectepona M Ha Taj HauMH YTUYY HA CMakbewe
KapAuMoBacKynapHor mopbuauteTa UM MopTanmuteTa. Hajuewhn HeXxerbeHn edekart
Tepanuje cTaTMHMMA je NOpacT HMBOA ammHOoTpacdepasa. JocTynHM nojaumn ykasyjy a
Cy CTaTuHKU 6e3begHn y Tepanuju naymjeHata ca NAFLD. Y oncepBauvoHoj CTyauju
nauujeHara ca XunepaunuaeMrjom M MOBULLEHUM aMUHOTpaHcgepasama, yyectasocT
[a/ber NoBuLLeHa HBOA aMUHOTPaHC(epasa TOKOM Tepanuje ctaTUHUMA je 6una cimyHa
Kao M KOA nauujeHarta Koju HACY KOPUCTUAN CTaTUHe Y Tepanuju, a UMasn cy NOBULLIEHE
amuHoTpaHcdepase 1761,

AHanunsmpaHu pesyntatm ctyaumja y nepody ogf 1980. pgo 2012. roguHe cy
nokasasm fa cy XunosMneMuuy, Kao LWTo cy ¢ubpatm K CTaTUHW KopuwiheHu
CaMOCTa/THO M/ Y KOMOMHaUM)W ca LMTOMPOTEKTUBHMM leKOBUMA 6e36eHM 1 MojeAnHN

NMajy NOBO/bHO (hapMaKOoTepannjcko [4ejCTBO Ha CMakeHe CTeaTto3e Koj naumjeHara ca
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NAFLD/NASH. TpeHyTHO Baxehe npenopyke cy npu CcTaBy JAa MNOBULLIEHE
amMHOTpaHc(epasa Mare Of TpW MyTa WU3HaL HOpMasie HUje KOHTpanHAuKaumja 3a
OPAMHMpatbe CTATVHA Y3 pefoBHe naéopatopujcke koHTpone 771781

Mpema npenopykama AASLD un3 2012. rofuHe cTaTMHU Ce MOTY KOPUCTUTU 3a
Tepanujy aucannugemmja kop nauymjeHata ca NAFL n NASH. He npenopyuyje ce
HMX0Ba ynoTpeba y cneunduyHoj Tepannju NASH, oK paHAOMU30BaHEe, KOHTPO/MCAHE

CTyAMje He YTBP/AE HUXOBO AejCTBO Ha xucTonoLuke npomeHe .

2.9.2.4. Omera-3 MacHe KHCeJIHHE H YPCOTEOKCUX0THA KHCETUHA

Y KOHTpOnMcaHoj ctyauju Zhu u cap. ynotpeba omera-3 MaCHUX KUCeNnHa Yy
KOMOMHaumju ca gnjetom Kof naumjeHata ca NAFLD nmana je noBo/bHUjU ehekaT Ha
CMatberbe HMBOA aMUHOTpaHC(epasa 1 CTEMNeH CTeato3e jeTpe MpoLeteH YNTpasByKoM Y
oAHoCY Ha AnjeTy camocTanHo 7.

Mpema npenopykama AASLD omera Tpu MacHe KucenuHe Tpeba opavHMpaTu
naumjeHTUMa ca NAFLD u xunepTpuravuepuaeMnjoM, aim He Kao CrneuupuyHy
Tepannjy NAFL wunm NASH. YpcoAeoKCMXOMHa KWUCENMHA Ce He npenopydyje vy
Tepanuju NAFL nam NASH [9].

BpojHn  gpyr  nekosu  (Mpo6GWMOTUUM, MEHTOKcUdmanMH, aHTm  TNF-a
MOHOKNOHaNHA aHTuTeTa, glukagon-like-peptide-1 peLenTop aroHUCT, AuNenTuann
nenTugase-4uHxXmomuTopn 1 fp.) ce UCNUTYjy Yy CTyAMjama Kao MoTeHUMjasHa Tepanuja

NAFL 1 NASH, anu 3a caga Hema 3a10Bo/baBajyhux pesynrara u HOBUX Npenopyka.
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3. HAYYHA XHIIOTE3A

OcHOBHa MpeTnocTaBka OBOI WUCTpaXuBarba TEME/bM Ce Ha casHakbuma U3
BEIMKOr 6poja CTyauja, Ynju je umnepaTrB UCTPaXKMBara OO0 HaaXKere HEMHA3UBHUX
brnomapkepa, 0OJHOCHO CepyMCKMX NapameTapa MHMNaMaumje, anonTose, OKCULATUBHOT
cTpeca u mbpo3e, umnjuM Meperem je Mmoryhe noctaButu aujarHoly NASH un
NPOLIEHNTN CTeNeH nporpecunje 601ecTn. TPEHYTHO jeAMHN KPUTEPUjyM Ha OCHOBY Kora
je moryhe amjarHocTtnkosati NASH je naToxXucTonoruja, 0AHOCHO Buoncuja jeTpe.

C 0631poM Ha WMHBa3VWBHOCT MpoLeaype, Moryhe Komnnaukauuvje, Bapujauuje
y30pKa, MHTeprnpeHTauuje of CTpaHe natosiora Hamehe ce notpeba 3a OTKPMBaHEM
HOBUX jeJHOCTaBHMX, HeEWHBa3MBHUX OMOMapkepa, Koju OUM UManM  [LOBOSbHY
CEH3UTUBHOCT N CNeLUPUUHOCT fa pasnnkyjy 06UYHy cTeatosy Of cTeaToxenatutmca u
omoryhe cTtagupare 601ecTn, WTO 6M 3HATHO ONaKWano CKPUHWT nonynayuje ca
NAFLD.

Pa3B0j HeMHBa3MBHMX BruoMapkepa omoryhro 6u npahewe nporpecuje 6onectn un
eBaslyalMjy OArosopa Ha Tepanujy, U y KIMHUYKO] MPaKCU N Y KIUHUYKUM CTYAUjaMa,
LUTO je AaHac jeauHo moryhe noHaB/bakbem GUoNcuje jeTpe.

Bbp3a, HenHBa3nBHa npoLieHa (rnbpose ko naumjeHata ca NASH, oa Benukor je
KMHUYKOr WHTepeca, jep Cy TakBM MauujeHTU Ha BUCOKOM pPU3UKY fda passujy
KOMMN/MKauMje Kao LWTO je nopTHa xunepteHanja mam HCC u 3aT0 3axTeBajy
KOHTUHYMpaHO npahemse.

EdvkacaH 6uomapkep unm naHen 6uomapkepa 61 Morao MpeumsHo da Mepu
cTeneH MHMIAMATOPHUX M (HMOPO3HMX NPOMEHA Y LIe/IoOM NapeHXMMy jeTpe, Koju Huje
XOMOreHo 3axBaheH 60newwhy, WTO 61 LOMPUHENO AMjarHOCTUYKOj NPELU3HOCTY.

HoBn OuoMapkepu Mopajy OUTW [OBO/bHO CEH3UTUBHU [Ja WAEHTUQUKYjY
obonene ocobe og NAFLD/NASH, cneunuyHn aa uck/byde ocobe 6e3 605necTu,

jepTMHK, jeaHOCTaBHK 3a YNOTPedy 1 Nako NOHOB/LUBM.
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HajsHayajHmju OGuomapkep, Koju Hajpuwe obehaBa y AujarHosn NASH je
unTokepatnH-18. LinTokepaTnH-18 je HajBaXXHUjU WHTepMeAMjapHU LUTOCKeNeTaHU
NpoTeMH Yy jeTpn Koju ce ocnobaha y TOKy anonTto3e XenatouuTta. MMoOwTO anontosa
XenaTouuTa npeactaB/ba KpuUTuMYaH npouec Ha nyty nporpecuje NAFLD y NASH,
Mepere nnasmarckmx HmBoa CK-18 moxe andepeHtoBat NAFL og NASH, wrto je
noTepheHo y BULLIE CTYAK]ja.

HacnegHu akTopu MMmajy 3HauvajHy yniory y npegmcrnosnumjn Ka HealKoXosHOj
mMacHoj 6onectn jetpe u 1148M BapujaHTa PNPLA3 reHa je HajBaXXHUjU TEHCKM
nonMMopMr3amM NnoBesaH ca akymy/nalmjom MacT y jeTpu y CBUM eTHUUYKUM rpyrnama.

Ha ocHOBY OBMX 3anaxawa, MocTaB/beHe Cy criegehe xunoTese y TOKY OBOT
NCTPaXKMBaHA:

* LlMToKepaTuH-18 je 6Guomapkep anonTose XenmarouuTa 3af0BOsbaBajyhe
CEeH3NTMBHOCTM M Cneun@uyHoCcTM Yy  AudepeHTOBaky  CTeatose U
cTearoxenaruTuca.

= [1na3marcku HVBO uuTOoKepaTnHa-18 Kopenupa ca CTENneHoMm
HEKPOMH(1amaTopHe aKTUBHOCTU 1 CTENeHOM (hnbpose.

= AZMNOHYTpUH nnu 1148M BapujaHTa PNPLA3 reHa je yapy»eHa ca nosehamem
HMBOa amwuHoTpaHchepaza (AST u ALT), Kao HajoCeT/bMBMjUM Mapkepnma
owTehewa Xenatoumta M HaKyrnvHOM TPUTAULEPUAA Y JeTPW, LITO CYy MoKasanu
pesynTatu BuLle CTyauja.

= PNPLA3 1148M BapujaHTa reHa je yapyXeHa ca HaKynuHOM Tpuravuepuga y
JETPW, HE3aBMCHO Of NO3HATUX METAB0MUKNX PUNYHINX (PaKTOopa.

= PNPLAS3 1148M BapujaHTa je noBe3aHa Ca XMCTOJIOLLKMM CTerneHOM owiTehera

jeTpe kop nauymjeHata ca NAFLD.
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4. INJBEBU UCTPA’KUBAIBA

1. YTBpAUTUM KIMHWUYKO-OMOXEMMCKE KAPaKTEPUCTUMKE HEaKOXO/IHOT  MacHOr
000/beHba jeTpe, Kao M HEroBMX MOTKaTeropuja yKby4dyjyhu MacHy jeTpy u

Hea/IKOXO/IHWN CTeaToXenaTuTuc.
2. YTBpAUTY rNaBHe pu3nyHe (akTope 3a HactaHak NAFLD.
3. YTBpAMTY NoBe3aHOCT MeTabonmukor cuHgpoma n NAFLD.
4. YTBpPAMTU 3Hayaj HeMHBa3MBHWX OMOMapkepa M npoueaypa (6UOXEMUJCKMX
aHanM3a KpBW, YNTpasByka) Yy MOCTaB/bakwy [MjarHO3e HEeasIkoXO/IHOr MacHOr

obosbera jeTpe, Kao 1y knacugmkaumju NAFLD Ha nogTunose.

5. YTBpauTV 3Hayaj ofpefuBara Mnia3MaTckor UMTOKepaTuHa-18 y nocraB/bakby

AnjarHose NAFLD.
6. YTBpAUTW yapyKeHocT nonnmopduama 1148M PNPLAS3 reHa ca 6MOXeEMUjCKNM
napametpuma NAFLD, Kao M ca XUCTO/MOLIKMM NapaMeTpumMa aKTUBHOCTU

6onecTun.

7. WcnuTatun ygpyxeHocT nonumopguama 1148M PNPLAS reHa ca MeTabo/IMYKum

CVMH/IPOMOM M KOPENMpaTu ca BPeaHOCTUMA LIMTOKePaTNHa-18 y nnasmu.

53



Jlokmopcka mesa Topoana Ilemposuh, cney. op meo.

5. MAOHMJEHTHU U METOJE PAJIA

[MpocneKkTMBHO MCTpaXXuBare CNPOBEAEHO je Yy nepuody of jaHyapa 2012. fo
OKTO6pa 2014. rognHe y KnvHUUM 3a racTpoeHTeposiornjy 1 xenatonorujy KnmHuukor
LueHTpa Huw, y Huwy.

Ctyauja je obyxsaTuna 55 nauymjeHata, 32 xeHe 1 23 MyLLKapLa, CTapocTun of 24
[0 71. rofnHe, KO KOjUX Je Ha OCHOBY aHaMHEeCTMYKUX nojaTtaka, (pu3nkKasHor
npernega, 6UOXeMUjCKUX aHanM3a KpBW, aHTPOMOMETPUJCKUX Mepera U YNTpasByyqHOr
npernega abgoMeHa MocTaB/beHa AMjarHo3a HeasikoXO/iHe MacHe 601ecTn jeTpe wu
MeTaboNMYKOr CUHAPOMA.

Kputepujymn 3a yk/byumBare naumjeHara y ctyanjy unm cy:

" rayMjeHT MYLLKOT M XXeHCKOr nona ctapmjv og 18 roguHa,

* ca mMeTabo/IMYKMM CUHAPOMOM,

= Ca MOBULLEHNM BpPeAHOCTMMA aMUHOTpaHCchepasa,

= Ca yNTpasBy4yHMM Ha/la30M MacHe jeTpe u/uam

*  MaTOXMCTONOLUKUM Has1a30M CTeaTo3e UM CTeaToXenaTnTumca.

MaymjeHTMMa Kof KOjUX je Ha OCHOBY aHaMHECTMUKUX noaataka, 6UoXemMmjcKnx
aHa/sM3a KpBu (MOBMLLEHE aMMHOTpaHC(epase Yy BPEMEHCKOM Mepuogy Aykem of 6
Meceuu) W yNTpasBY4YHOr nperfieja MoCTaB/beHa CyMbA Ha  HealKOXOJHU
cTeaTtoxenaTtuTUC, WK Y3POK Ne3nje jeTpe Huje 6MO jacaH, MHAMKOBaHa je 6uoncuja
jeTpe.

MaumjeHTn Koju cy NpMxeatuin 6Uoncujy jeTpe YK/byYeHu Cy Y UCTPaKMBaHE U
KacHuje aHan3e.

Kop naumjeHaTa, KO KOjUX je NMOCTaB/beHa CyMiba Ha gpyre moryhe eTvosoLLKe
(hakTOpe owTeherwa jeTpe (NO3UTMBHA aHTUTENA Koja 6w ynyhuBana Ha ayTOMMYyHe
6onecTn jeTpe, MO3UTMBHA CEPOSIOrNja Ha BMPYCHE XenaTuTuce, NO3UTMBHA aHaMHe3a 0
yrnoTpebu fekoBa 1 Xemukaanja, 1 Moryhem TOKCMYHOM owwTeherwy jeTpe U Ap.) HUCY

YK/bYYEHWN Y UCTPaXKMBaHHE.
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Kputepunjymn 3a NCK/byumBarbe nawlumjeHara us cryamje:

= KOH3yMUpare aikoxosa (BuLie of 21 nuhe Hefe/bHO 3a MyLLKapLe 1 BuLe of 14
nuha HeAe/bHO 3a XKeHe yHasaj [iBe rogviHe).

* ynoTpe6a XenaTOTOKCUYHWUX feKoBa (KOPTUKOCTEPOMAM, WMYHOCYNPECUBH,
ammnoapoH).

= MmeTabonnyke n reHetcke 6onectu jetpe (Wilson-oBa 60/1ecT, xeMoxpomaTo3a, o
1 aHTUTPUNCUH JeuLnjeHunja).

" aKYTHUW 1 XPOHUYHW BUPYCHM XenaTutucy (xenatutuc B n xenatutuc C) u

= ayToMMyHe 6onectn jeTpe (npumapHa OGunnjapHa UMpo3a, NPUMapHU

CKnepo3npajyhm XonaHrnTnc n ayToumyHu XenatuTucn).

Y KOHTPO/IHY rpyny YyK/byyeH je 31 WCnUTaHWK, KOA KOJUX je Ha OCHOBY
aHaMHeCTUYKMX rnojaTaka, aHTPONOMETPUJCKUX MePeHba, BUOXEMUCKMX aHaIn3a KpBU 1
YNTPa3BY4YHOr Mperfnefa, MCK/byvyeHa [AmMjarHo3a HealkoXosiHe MacHe 60/ecTu jeTpe,
Apyrnx 60nectu jeTpe 1 MeTabosMyKor CMHAPOMa.

VcnuTaHnum cy notnucany MHGOpMMcaHU NPUCTaHak U CariacHoCT, Yume cy
NoTBPAMAM CBOjy CarnaCHOCT O YNOTPebu aHaMHECTUYKMX, NabopaToOpujcKUX W
NaTOXMCTONOLIKMX Haslasa y CBPXY NpeaioXeHor uctpaxusamwa. Ctyavja je ofobpeHa
o[ cTpaHe ETnukor komuteta MeguumHCKOr (hakynTeTta YHuBep3nTeta y Huwy, ogniyka
6poj 01-10204-15. WcTpaxmBarbe je CNpoBefeHO Yy cknagy ca ETMYKMM npuHumnumMa

XeNCUHLLIKe AeKnapauuje 1 ca NpuHUmMnmuma gobpe KNnMHUUKe npakce.

5.1. Onpema kopuntheHa y HCTPaKHBabY

= Bara 3a Mepetbe TeNecHe TeXMHe,

*  BucmHOMeTap 3a Mepee TenecHe BUCUHE,

= Anapart 3a buoxemujcka ncnutusama, Beckman Coulter, AU680,
= Anapar 3a ogpefhuBare BpeLHOCTU HCYNMHA, Cobas e411,

= Anapat ayTOTEXHUKOH,

= K/IM3HU MUKPOTOM,

= YnaTpassy4dHu anapart, Siemens ACUSON X300

= Vortex mixer
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= Centrifuga

= DNK QIlAcube, Qiagen, SAD

= KanunapHa enektpogopesa QlAxcel, Qiagen, SAD

=  Kowmnjytep Intel CORE i5

=  Mukpockon Olympus BX50

= PCR anapart, Thermal Cycler, Veriti 96-well, Applied Biosystems, SAD
* PCR kabuHet, Ehret Mini 2

= [lunete Rainin, LTS pipeta 0,5—10 ul, 10 — 100 pl i 20 — 200 pl

= CnekTtpogotomeTap "Immunoscan plus-Labsystem", Finland

5.2. Meroae paaa

Mpunnkom xocnuTanusaymnje y KnuHULM 3a raCTpoeHTepOosIornjy 1 XenaTosnorujy
KnuHuykor ueHTpa Huw, naymjeHTrMa Cy y3umaHu gemorpaqckv nofaum v fetabHa
aHaMHe3a. O6aB/beH je (M3nKanHW Mpernes, U3BpLIeHa cy aHTPONOMeTpUjcKa Mepeksa,
OMOXEeMM]CKe aHaM3e KPBWM W YNTPasBy4HW npernes abpomeHa. MCToBpemeHO je
y31MaHa KpB 3a MMYHOEH3MMCKa 1 MOJIeKy/lapHa UCMuTKBakba.

[eTa/bHO Cy NPoyYeHU paHuju nabopaTopujcKM Hanasnm v octana MeauLMHCKa
[JOKYMeHTauMja nauyujeHata M Ha OCHOBY [OCTYNHWX Hanasa ypaheHe cy [OMyHCKe
OMOXEMWN]CKE aHaNM3e Koje Cy HefocTajane, a HEONXOAHE Cy 3a NOCTaB/bate AMjarHo3e
XPOHUYHOT CTeaTo3HOr 060/bera jeTpe 1 NpeaBuieHe Cy CTPaXKUBaHEM.

YBUOM Y MeAUUMHCKY [OKYMeHTauujy 60/MeCHWMKa, KO KOjux cy yTBpheHe
MOBULLIEHE BPELHOCTU JETPUHUX eH3MMa Yy BPEMEHCKOM Mepuody AYXXeM of 6 Meceum,
n3BpLLEHA je Buoncuja jeTpe.

Y cTyamju je y3uMmaHa aHamMHe3a O paHujeM W cajallibem KOH3yMupawy
anKoxona, o Kopuwhewy  XenaTOTOKCMYHMX  NekoBa  (KOpPTMKOCTeponaa,
MMYHOCYIpPecnBa, aMmMoapoHa ...), 0 NPUCYCTHUM KoMopbuauTeTuma: (MpearojasHocT,
rojasHoct, DM 1un 2, gucnmnugemunja n aptepujcka XunepteH3snja) U aHamHesa O
paHujum Gonectma jetpe (NpeneXxaHum BUPYCHUM XenaTUTUCKUMA, €BEHTYaIHUM

MeTaboNNYKMM, ayTOUMYHUM U HacneaHuM 60necTmMa jetpe).
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5.2.1. AHTpOmoMeTpHjcKa Mepema

AHTpOMNOMETPMjCKA Meperwa Cy 06yxBaTuna Mepewe TenecHe TexuHe (TT),
TenecHe BucuHe (TV) 1 o6rma cTpyka.

TenecHa TeXWHa je MepeHa Koj nauujeHata Yy nakwoj ogehu, 6e3 umnena,
n3paxeHa y kunorpamuma (kg), kopuwherem Bare ca ayTOMaTCKUM YK/byd/BaweM Y
NCK/bYUMBaHEM.

TenecHa BUCMHA M3paXKeHa y LEHTpuMeTpuMa (Cm) MepeHa je Kopuherwsem
CTaHAapAM30BaHe MepHe OnpeMe 1 CKase.

O6uMm cTpyKa je MepeH thnekcnbunHMM MEeTPoM, Y CTojeheM CTaBy, Ha CpeauHu

n3mehy [1o0ke NBULIE pebapHOT NTyKa 1 Kap/IMYHOT rpebeHa y Xopu3oTaiHOj PaBHM.
5.2.1.1. HHuaekc TesiecHe Mace, body mass index-BMI

Ha OCHOBY [06WjeHUX BPEAHOCTW TeNecHe BUCMHE U TENMECHe TeXMWHe
n3pauyHann cmMo BpeaHoCT BMI, kao 0HOC TenecHe TexxuHe y kg v TenecHe BucuHe y m°
(kg/m?). Ha ocHoBy BpegHOCTM BMI navLmjeHTy Cy Nofe/benn y BULLIE Fpyna:

= BMI fo 18,5 kg/m? noTxpareHocT,

= BMI og 18,5 kg/m? fo 24,9 kg/m? je HopMasHa yXpatbeHoCT,

=  BMI og 25 kg/m® 1o 29,9 kg/m? npeKomMepHa yXpareHOCT, NPeArojasHocT,

=  BMI og 30 kg/m? go 34,99 kg/m® npsw je cTeneH um 6nara rojasHocT,

» BMI og 35 kg/m? go 39,99 kg/m? fpyru CTeneH nam cpefbe U3paxeHa rojasHocT

n

= BMI Behwm o 40 kg/m® Tpehu cTeneH 1nm 0361/bHa rojasHocT.
5.2.2. Mepemwe KPBHOT NPUTHCKA

Mepete apTepujcKor nNpPUTUCKa je BPLUEHO COUrMOMaAHOMETPOM Yy ceaehem
nosoxajy, HakoH ogmopa nauumjeHta of 10 MuHyTa.
BenexxeHe cy BpegHOCT cucTonHor (SKP) v [AMjacTOMHOr KPBHOI MPUTMCKA

(DKP), 1 nspaxeHe cy y jeamHunuama XXusuHor ctyba (mmHg).
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5.2.3. buoxemmujcke aHa/JHu3e KPBH

JabopaTopnjcka obpada, GUOXEMMjCKE M XeMATOMOLLUKe aHann3e KpBW, Y TOKY
NPOCNEKTUBHOI UCTPaXXKMBakba, N3BpLUEHe cy Y LieHTpasiHoj 6roxemumjckoj nabopatopuju
KnnHunykor ueHTpa Huw.

Y nabopatopujcKum aHanm3ama KpBu pafeHa je KomnneTHa KpBHa cnvka, CRP,
aKTMBHOCT aMmuHoTpaHchepasa, ALP, GGT, spegHoctu ykynHor (UBIL) n auMpekTHOr
onnupyounHa (DBIL), ypaTa, heputuHa, uepynonnasmmnHa, reoxhna, rnmkemuje Hawlte,
WNHCY/NMHA HallTe, BpefHOCTM YKynHor xonectepona (HOL), HDL xonectepona, LDL
xonectepona, TG, YKynHUX npoTeMHa W anbymuHa, (paktopa koarynaumje (PT,
NHTepHaLMoHanHW HopMmann3oBaH ogHoc (INR, eHrn. international normalized ratio),
napumjasHo TpPOMOONIACTUHCKO Bpeme 1 (hnbpuHoreH). YTepheH je ogHoc AST/ALT.

VIHCYNMHCKa pesncTeHLUMja npoLetbeHa je HOMA mogenom 180,

rnvkemmnja (mmol/L) X nHcynmH (mU/L)
22.5

HOMA IR =

Y1BpheHa je BpegHocT NAFLD ubposHor ckopa (MpeauKTUBHOTN NaHena
(hnbpose), kopuwhem 6 Bapujabnn (roguHe, BMI, Tpom6ountn (TR), ravkemuja
HawTe/anjabetec, AST/ALT oAHOC) NoBe3aHMX Yy MaTeMaTUuKy hopmyny:

NAFLD ¢m6po3Hu ckop = -1,675 + 0,037 x roguHe + 0,094 x BMI (kg/m?) + 1,13 x
rnukemuja Hawrte/anjabetec (ga=1, He=0) + 0,99 x AST/ALT ogHoc - 0,013 x TR
(x109/L) -0,66 x an6ymuHu (g/dl)

BpeaHocTt NAFLD thmbpo3Hor ckopa Maka of -1,45 NCKibyuyje y3HanpeaoBany

(hnbpo3y, BpeaHocT Beha of 0,675 noTephyje y3Hanpeaosany pubpo3sy, 40K BPeAHOCTH

n3mehy ABe rpaHNYHe Npunagajy rpynu HegeTepMUHUCAHNX BPEAHOCTH.

5.2.4. TIpucycTBo MeTa0OJMYKOI CHHIPOMA

MpucycTBO MeTaboMMYKOT CUHAPOMA U HEroBUX KOMMOHEHTW aHaM3npaHo je

Koz cBaKor 6onecHuka kopucteh NCEP/ATPIII kputepnjyme 4950,

58



Jlokmopcka mesa Topoana Ilemposuh, cney. op meo.

MeTabo/IMuKN CUHAPOM je MpUCyTaH YKOMMKO MauujeHT MMma Hajvare Tpu Of
cnefehmx NeT KOMMOHEHTH:

" LeHTpanHa-abgomMunHanHa rojasHocT (06um cTpyka = 102 cm 3a MyLiKapue,
OZIHOCHO = 88 cm 3a XeHe),

* OBWULLEH HMBO TpuUranuepuga: = 1.7 mmol/l, unu Beh TpeTnpaHa abHOPMa/IHOCT,

= cHmkeH HDL xonectepon: < 1,03 mmol/l kog mylwkapaua, ogHOCHO < 1.29
mmol/l ko XeHa, nnn seh TpeTupaHa abHOPMasHOCT,

" OBMWLUEH KPBHM NPUTMCAK: CUCTONMHM = 130 mmHg w/vnn gujactonHu = 85
mmHg, nnn Beh fiedeHa XMNepTeHsuja,

* MOBWLUEH HUBO rNyKo3e HawTe: = 5.6 mmol/l, nan seh noctojehu DM Tun 2.

5.2.5. JlomyHcke aHanau3e

HakoH geTasbHOI npernega AOCTYNHe MeAULMHCKe JOKYMeHTaumje 60MecHNKa Y
nojeiMHUM cny4vajeBrMa (HENOTNyHa MeAMUMHCKA JOKYMeHTauuja UAn gujarHoCTUyKa
Annema) n3BpLLeHe Cy JOMyHCKe CEepOsIOLLKe aHam3e, Koje Cy nojpasymeBane:

e CeposioLLIKa UcnuTMBaHa Ha BupycHe xenatutuce B u C (HBs Ag, aHTn HCV At)

"

e UMyHe Komnekce, umyHornobynmHe (IgG, IgA, IgM) 1 natonowka aHTUTena

(aHTUMUTOXOHAPWUjaNIHA,  aHTUrNaTKOMUWIKMhHA,  aHTUHYKNeapHa  At), nu

oapefmnBarbe BPEAHOCTY O 1 aHTUTPUMICUHA.

5.2.6. Yarpa3Byk

YnTtpasByyHu npernen jetpe u3BoheH je y TOKY MpenojHeBHWX 4acosa Y3
NMPeTXo4HN pexum rnagosawa Hoh npe npernega. KopuwheH je anapat ACUSION
Simens mogen X 300 v ynTpasBy4Ha coHga o 3,5 MHz.

MpouernBaHa je BefIMUMHA U CTPYKTYpa NapeHXmMma jeTpe, eXOKOHTPacT umehy
jeTpe v gecHor 6ybpera, CTeneH eXoreHOCTV NapeHxXnmMa, CTeneH BU3yanunsaunje KpBHUX
CyfoBa, Amjaparme, MOCTEPUMOPHOr CerMeHTa [ecHOr peXha, OAHOCHO CTereH

aTeHyauuje UZ Tanaca.
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Crearto3a jeTpe ouereHa YNTPa3ByKOM NoJe/beHa je y Tpu CTeneHa, 3aBUCHO 0f
TeXuHe UZ npomeHa:

= Kao cTeneH |, 6nara cTteaTo3a Koja ce UZ npukasyje Kao YMEPEHO XUMNEepexoreH
napeHxunm, y3 BUA/bUBY NOPTHY BEHY 1 Aujadparmy;

= cTeneH ll, ymepeHa cTeato3a Kaja je napeHXum nspasutuje XnnepexoreH, Tako ga
Ce MHTpaxenaTUyHW KPBHU CyZ0BU 1 Anjatparma cnabuje npukasyjy;

= creneH |ll, jeTpa je wu3pa3uTO XunepexoreHa, 6e3 MoryhHocTM pao6pe
BU3yasn3aumje NOPTHe BeHe, Aujadparme, MNOCTEPUOPHOr CermMeHTa AecHor

PEXHba, OBHOCHO MpYCyTHa je aTeHyaunja UZ Tanaca 4 %21

5.2.7. buomncuja jerpe

Buoncwuja jeTtpe je paheHa cTaH4APAHUM UHTEPKOCTA/THUM, CPefbUM akCUNapHUM
MPUCTYMNOM, HaKOH OCMOYaCcOBHOI r/flagoBara. [lpe WHTepBeHUMje anjukKoBaH je
CYOKYTaHO /I0Ka/IHW aHECTETMK NINAOKaUH XNopua y noapydje 6uoncuje n U3BpLLEH je

YATPa3By4HU NpUKas UCTor nogpydja. buoncwuja je paheHa nrnom MeHrxXmHW.

5.2.8. T1aTOXHCTOJIOIIKA AHAJINA3A

MaToxucTonowka obpaga y3opka TKMBa jeTpe A06WjeHor y TOKy 6uoncuje,
aHasiM3a 1 onuc npenapata, paheHa je y VIHCTUTYTY 3a natonornjy KnnHU4Ykor LeHTpa
Huww.

Wceuum TkuBa dukcupaHu cy y 10% nydepucaHoM HeyTpasiHOM (hopManviHy 24
cata. PacTBop hopmasiHa npunpemaH je HerocpegHo npe ynoTpebe. Ha gHO nmocype
CTaB/baH je (hMATep nanup, a Y30PKOBaHW TKMBHU WCEYLUM OWUAN CYy OKPYXXEHU
(hopMasiIMHOM ca CBMX cTpaHa. OAHoC opmanvHa M Y30pKOBaHOI TKMBa W3HOCKO je
Hajmare 10:1.

[dexvppaTtaymja uceyaka Yy €TUN-aIKOXO/Yy MPOrpecuMBHe  KOHLEHTpaumje,
NPOCBET/bEHE Y KCUNOY U NPOXMMare napaprHoM 00aB/beHO je Y ayTOMAaT130BaHOM
anapary ayTOTEXHWKOHY, a HakOH Tora uceyuu cy YyKanyrn/buMBaHuW Yy napagmHCKe

6nokoBe. MapauHCKN G/IOKOBM TKMBA CEYEHWU CYy Ha KIM3HOM MUKPOTOMY, Ha TKWBHe
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pe3oBe [feb/buHE 4-5 MUKPOHA, KOjU Cy offlaraHn y BOLEHO KynaTuio ca
[eMrHepann3oBaHOM BOAOM Ha Temnepatypu 37°C 1 MOHTMpPaHU Ha npeaMeTHa CTakna.
TKUBHWM npeceyn cy fenapauHucaHn, [OBeAeHN [0 Bojge, OOjeHW cTaHAapLHOM
XeMaTOKCUNNH-e03UH (HE) MeTogoM M MUKPOCKOMCKM aHa/M3MpaHn Ha MUKPOCKOMY
Leica DM1000, ca purutanHom kamepom Leica EC3. KopuwheHun cy rotosu pactsopu
xematokcunuHa (Mayer's hematoxylin, Bio Optica, Utanmnja) n eos3mHa (1% BoAeHW
pacteop, BioGnost, Penybnvka XpBaTcka).
[MaToxucTonoLKa aHanM3a je Kopuctehn CUCTEM CTaaupara MaToOXUCTOOLIKUX
npomeHa npema Brunt u cap. ™ nogpasymesana:
" [0CTaB/batbe AMjarHo3e HealKOX0/IHE MacHe jeTpe,
= ofpefuBare CTeneHa CTeaTose,
= nocTaB/bae avjarHose NASH npema MUHUMa/IHUM KpuTepujymuma (CTeaTosa,
nobynapHa ynana, 6asoHpare XenaTouuTa),
= CTagMparbe HEKPOMHMIaMaTOPHe aKTUBHOCTU U

= ofapehyuBame cTagnjyma mopose.

5.2.9. KBaHTHTATHBHO Mepem-e IMTOKepaTHHA-18 y KPBHOj NM1a3Mu

Mepere KOHLEHTpauunje UUTOKepaTMHa-18 y KpBHOj MnasMu nayujeHarta
M3BPLUEHO je WMYHOEH3MMCKMM TecToM — ELISA Ha WHCTUTYTY 3a OGuoxemujy
MeauLmMHCKOr (hakynTeTa YHusep3uteta y Huwy.

VIMyHOeH3UMCKW TecT sandwich Enzyme-linked immunosorbent assay kit for
cytokeratin 18, je 0p3a, jefHOCTaBHa, OCeT/bMBa W CheyuduyHa TexHUKa 3a
KBaHTUTaTMBHO MepeHe BPeAHOCTM LMTOKepaTuHa-18 y KpBHOj Mna3mu, a M3BOAM Ce Mo
ynyTcTBy npowussohayva Cloud-Clone Corp (SAD).

Y oprosapajyhe OyHapunhe Koju cy 0O6M0XeHW MNO3HATUM aHTUTENoOM
cneundpuuHmm 3a CK-18, pogato je 100 pl nnasme n 100ul ctaHaapaa (oarosapajyhmx
KOHUeHTpauuja). HakoH MHKybauumje of 2 caTa 'y cBaku ByHapumh MUKPOTUTAPCKE NJioYe
[0faT je aBUAWH KOHYroBaH ca horseradish peroxidase-oMm (HRP). HakoH pofaBara
TMB cyb6cTpata, gonasu [0 NpoMeHe y 60ju (EH3UM je YK/bYUeH Yy peakuujy n obasuhe
[eCTpyKumMjy cyncTpaTta, nojasuhe ce XxyTa 60ja) camo y 6yHapuma Koju cagpxe CK-18,
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OMOTUH KOHYrOBaHO aHTUTENIO U aBUAMH KOkYrOoBaH ca eH3MMOM. Peakumja eH3uMm -
CYncTpaT npecTaje [Ao[aBateM pacTBopa CYMMOPHe KucenuHe. HTe3uTeT 60je je
[AMPEKTHO mpornopumoHanaH KoHueHTtpaumju CK-18 y ucnutyjyhem y3opky. Pesyntar
peakuuje oumTaim cmMo Ha ELISA uutauy, Ha TanacHoj AyxuHu of 450 nm.
KoHueHTpaumja CK-18 y y3opumma je 3aTvm ofpeheHa yrnopehrsambemM ONTUYKe MYCTUHE
(OD) y3opaka 1 KOHLeHTpauuje Ha CTaHAapAHO] KpUBH.

Mpe noyeTka pafHe npouedype TecTa, KOjy CMO W3BeIM MO YMyTCTBY
npoun3ssBohaya, y30pKe KpBHE MNna3me 1 cBe KopuwheHe peareHce y TeCTy ApXain CMO Ha
co6Hoj TemnepaTypun 60 MuHyTa (of 18°C o 25°C).

CraHpaapa je peKOHCTUTYMCaH ca pacTBapayem cTaHgapda y KonvumHu og 1 ml u
yyBaH je 10 MMHyTa Ha COGHOj TemmepaTypu Y3 naraHo Mewwawe. KoHueHTpauuja
CTaHfapga y pacteopy je 125 ng/ml.

Hajnpe cmo paspegunu ctaHgapd, Tj. CMawbWan CMO KOHLEHTpauujy y pactBopy
ca 125 ng/ml Ha 12,5 ng/ml. OBako paspefeHn cTaHZapL CNyXW Kao HajBuLIn pafHu
craHgapa (12,5 ng/ml) y Tecty.

Cepujcka pasbnaxera CTaHgapAa U3BpLUKAK cmo Ha cnegehn HaumH (Cnnka 1).

500pl %DOuL 500uL 500l 500uL

/\/\/\

o) ﬁ“"]_ TTUET

Standard ' \! = \ [ / \
== b v g UV Y

Tube 3 4 5 6 7 8 9

ng/mL 125 125 6.25 3.12 1.56 0.78 0.39 0.20 0

Cnuka 1. Cepujcka pasbnaxera craHgapaa.

Y ocam eneHgopd Ty6a yHenm cmo no 500 pl pacteapaya ctaHaapga. 13 npse
eneHgopd Tybe, y KOjoj KOHLeHTpauumja ctaHgapaa usHocu 12,5 ng/ml, npeHenm cmo 500
ply gpyry eneHgopd TyOy, He nogwkyhu HactaBak MUKpOMNUMeTe, UCTUTPUPIN CMO

CYCMeH3Mnjy HajMarbe Tpu nyTa 1M 6naro npomewany. Ha Taj HauMH KOHLUEHTpaumja y
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Apyroj Tyéu usHocuna je 6,25 ng/ml. MocTynak CMO MOHOBWUAM Yy CBUM HapeaHuM
eneHaopg Tyb6ama cBe A0 cefMe U3 Koje caapykaj Huje npebayveH y ocmy eneHaopdg Tyoy,
Beh y H0j OCTaje pacTBapay CTaHfapia Kao ,blank“. MoHaB/babem NOCTyNKa Ao6unm
cMmo cniegeha paspehera ctaHgapaa: 12,5 ng/ml, 6,25 ng/ml, 3,12 ng/ml, 1,56 ng/ml, 0,78
ng/ml, 0,39 ng/ml, 0,20 ng/ml n 0 ng/ml.

HakoH npunpeme peareHaca, y3opaka W cCTaHfapda Yy MWKpPOTUTap mM/ouy
npecByyeHy aHTUTenoM cneynguyHum 3a CK-18, yHenn cmo no 100 pl craHzapga,
»blank*“-a n y3opke y ogrosapajyhmum oyHapunhuma.

Cagpxaj MUKpOTMTap MA04Ye flaraHo CMO MPOTPECAN, MPEKPUAN 3alTUTHOM
(honnjom, a 3aTuM MHKYompanu 120 muHyta Ha 37°C.

HakoH nHKybaLmje ncnpasHnIm cmo caapxkaj 6azeHumha, a 3aTM UCTE HaNyHUIN
ca 100 pl etection Reagent A v nHKyompanu 30 muHyTa Ha 37°C.

HakoH nHKyb6aumje ncnpanm cMo MMKpOTMTap M/oYy, Tako LITO CMO UCMPasHWN
cagpxaj 6aseHunha, a 3atum mUcte HanyHUnM ca 350 pl nydepa 3a ncnupare naoya u
MoCTynak NOHOBU/IN jOLU ABa MyTa.

HakoH ncnmpara McnpasHuan CMo cagpxkaj 6aseHumha, a 3aTUM UCTe HanyHWUN
ca 100 pl detection reagent B n nukyéupanun 30 muHyta Ha 37°C.

Mocne nHKybaumje ncnpan CMO MUKPOTUTAP NIOYY, TaKo LITO CMO UCMPasHWN
cagpxxaj 6azeHumha, a 3aTum mcTe HanyHuau ca 350 pl nydepa 3a ucnmparse nnoya. Oaj
MOCTyMNaK CMO MOHOBW/IN jOLU YeTUPK NyTa.

HakoH ncnmpana goganu cMo no 90 ul pacteopa cybcTpata (substrate solution) y
CBaku 6aseHUMh MUKpPOTUTap Msoye, NPEKPUN je 3alTUTHOM (DONNjOM U UHKYBUpanu
20 muHyTa Ha 37°C.

Mocne 20 MnHYyTa MHKYb6aUmje ca CybCcTpaToM Yy CBaku 6a3eHuYMh goganv cmo no
50 pl cton pactBopa (stop solution), 3a 3ayCTaB/bake peakuuje.

5.2.10. MosekyJapHa IUjarHOCTHKA

MonekynapHa amjarHoctuka nonmmopduama PNPLAS3 rs738409 kop nauujeHarta
ca NAFLD v y KOHTPONHOj rpynu n3spLLeHa je y Jlabopatopuju 3a 6aKTepmjcke 300H03e
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W MONEeKynapHy AvjarHOCTUKY 6akTepujckux 6onectn, XpBaTCKOr BeTepuHapCKor
NHCTUTYTa 3arpeb, y 3arpeody.

3a MosfieKynapHy AmMjarHOCTUKY Yy Lu/by reHoTunm3aumje O4HOCHO yTBphuBara
reHckor nonmmop@uama PNPLA3 1148M reHa naH4yaHom peakumnjom nonnmvepase (PCR
eHrn. Polymerase chain reaction) W3BPLUEHO je y30pakoBare KpBu 04 5ml y Bakyym
enpyseTu ca fjogatkom EDTA. Y3opak je 3aMp3HyT Ha -20°C.

5.2.10.1. Excrpakuuja DNK

leHomcka DNK wun3onoeaHa je u3 KpBWM naumjeHata nomohy ypehaja 3a
aytomarcky nsonauujy DNK QIlAcube (Qiagen, SAD) npema ynyTcTsy npoun3sohaya.

Cnuka 2. QlAcube (Qiagen, SAD) ypehaj 3a aytomatcky nsonauujy DNK.
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5.2.10.2. PCR-RFLP meTtoaa 3a qujarHocTuky noiumopguzma PNPLA3
rs738409 (C10109G)

Kako 6u ce ytepano nonumopdusam PNPLA3 rs 738409 (C10109G) paheHa je
PCR peakuuja, a 3aTum je npoaykt PCR peakumje ceyeH PeCTPUKLMOHUM EH3UMOM
BtsCl (New England Biolabs), monekynapHa metoga PCR-RFLP onwucaHa y pedepeHuu
Dutta, 2012%°],

3a n3Bohere MeTofe y MMKpPOTy6aMa npunpemaHa je peakLmMoHa CMeLLa 3a CBaKu
y30pak nojeamHayHo. PCR peakuunoHa cmelua yKynHe 3anpemuHe 20 ul ce cactojana og
10 pl mewasuHe HotStarTaq Master Mix (Qiagen, Hemauka), 7 ul Boge (RNase-free
Water, Qiagen, Hemauka), 0,5 un ycxogHor npajmepa PLA3_F (TGG GCC TGA AGT
CCG AGG GT), 0,5 pl HnexogHor npajvepa PLA3_R (CCG ACA CCA GTG CCC TGC
AG) n 2 pl DNK. KoHayHa KoHUgeHTpauuja ceakor npajmepa (Bio Basic Canada Inc.,
KaHaga) y peakumoHoj cmewm 6una je 0,25 uM. Y PCR peakumju kopuwheHa je
HeraTneHa koHTpona (NK) y kojoj je ymecto DNK y peakumoHy cmewly gogato 2 pl
Boge (RNase-free Water, Qiagen, bemauka), (Tabena 5.).

Tabena 5. CactaB PCR peakuunoHe cmeLle

Hot StarTag Master Mix (Qiagen) 10 pl
RNAse-Free Water (Qiagen) 7 ul

Mpajvep CekseHua (5'-3"):
PLA3 R TGG GCC TGA AGT CCG AGG GT 0,5ul
PLA3 R CCG ACACCAGTGCCCTGC AG 0,5 ul
DNK 2 ul
YKynHo 20 pl

OBaKo NpUMpemM/beHe MMUKPOTYOE, Ca YKYMHOM 3anpeMMHOM peakLMOHe CMeLLe
of 20 pl, cmewrTeHe cy y PCR anapat ,, Thermal Cycler”, Veriti 96-well, Applied
Biosystems.

YMHOxaBawe PCR npoaykrta je M3BpLUEHO ca MOYEeTHOM AeHaTypauujom npu
95°C TOKOM 15 MMHYTa, HaKOH Koje je ycneamno 35 uyuknyca geHatypauuje npu 94°C
Tokom 30 CeKyHAu, Be3mBare npajmepa npu 66°C Tokom 30 CeKyHAM M MPOoAy>KaBahe
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naHaua npu 72°C TokoM 30 CeKyHAM, U 3aBpLUHM KOpaK NpoAy>kaBarba NaHaua, Kpajha
eKcTeH3unja npu 72°C y Tpajawy 04 7 MuHyTa (Tabena 6.).

Tabena 6. MpoTokon ymHOXaBawa PCR npogykTa.

1 | moyeTHa feHaTypaumja 95°C/15 min.
JeHaTypaumja 94°C/30 sec.
2 | 35 umknyca Be3vBatbe npajmepa 66°C/30 sec.
npoay»asare naHaua 72°C/30 sec.
4 | KpajHba eKCTeH3mja 72°C/7 min.

3a pasnarakbe MNpoAyKTa YMHOXaBatba e€H3umMoM BtsCl y mukpoTybama
npunpeMaHa je peakuMoOHa CMella 3a CBaku y30pak nojefuHayHo. PeakumoHa cmella
yKynHe 3anpemuHe 15 pl ce cactojana og 10 pl PCR npogykra, 3,3 ul Boge (RNase-free
Water, Qiagen, Hemauka), 1,5 pl Cut Smart pufera (New England Biolabs) v 0.2 pl
BtsCl (New England Biolabs) pecTpUKLMOHOI eH3Ma. CMeLla je MHKY6upaHa 4 caTta Ha
50°C vy anapaty ,, Thermal Cycler®, Veriti 96-well, Applied Biosystems. [pOLYyKTU
PECTPUKTUBHE AWUrecTuje aHanm3mpaHu cy nomohy ypehaja 3a KanunapHy enektpogopesy
QlAxcel (Qiagen, Hemauka).

5.2.10.3. Bmusyeamusanuja npoaykra ymMHo:xkaBamwa DNK

MpofykTn ymHOXaBarwa DNK aHanmsvpaHu cy nomohy ypehaja 3a KanunapHy
enektpoopesy QlAxcel (Qiagen, CAJ).

QIAxcel CUCTEM KOPUCTU KanunapHy ren-enekTpogopesy kako 6u ce omoryhuso
Op30 ofBajatbe HYK/IEMHCKMX KWCE/IMHA Ha OCHOBY Be/MYMHe. 3a pasinky of
TpaAVLMOHANTHNX arapo3HuX ref-efleKkTpoopesa pasjBajatbe Ce U3BOAM Y Kanunapuma
KOju cy [eo npeanpunpeM/beHor ren ynowka. CBaky y30pak ce ayTOMaTCKuM HaHOCU Y
nojeiMHa4yHn Kanunap (3aBMCHO Of, HamnoHa M BpeMeHa Tpajaka) HaKOH 4Yera ce
npumeryje CcTpyja. HeratmBHO HaenekTpucaHW MOJIEKYIM HYK/IEMHCKUX KUCe/IMHA
MUTpUpajy Kpo3 Kanunapy 40 NO3UTUBHO HaeleKTp1caHor Kpaja.

Kao v Kop arapo3He ren-efeKTpogopese MOSIEKY/IM HUCKE MONEKY/ICKE TeXWHE

MUTpUpajy GpXKe HEro OHM BUCOKE MOJEKY/ICKE TeXxKMHe. Kako MONeKynn Murpupajy Kpo3
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Kanunap, nposnase [EeTeKTOp KOju OTKpuMBa W Mepu  (IYOPEeCLEHTHU  CUrHal.
doTomynTUnAMUMpajyhn  [eTeKTop npetsBapa eMWUCUJCKM CUTHai Yy nojatak y
e/1leKTPOHCKOM 00/1MKY, KOju Ce 3aTVMM NPEeHOCK Ha padvyHap 3a gasby 06pasy Kopuctehu
Komnjytepckn nporpam QlAxcel ScreenGel software. HakoH 00page nofauu cy

NnpvKasaHn Kao enekTpodgeporpam unm cnuke rena (Cnvka 2.).

e
S
o —+ Positive
Gel matrix with dye +— charge
e Y Photo-
L _ Defector | = multiplier -
Capillary - "

Nucleic acid with dye T4

— Negative
e churge

LED light source—@

Cnuka 2. — OfBajare y3opka nomohy QlAxcel cuctema

5.2.10.4. Jlerexkuuja noaumopdusma PNPLA3 rs738409 (C10109G)

3a petekunjy nonmmopduama PNPLA3 rs738409 (C10109G) kopucTtuam cCMo
monekynapHy PCR-RFLP meToay Koja je 6a3npaHa Ha YMHOXaBahy Aefia reHoMa Koju
Koampa cuHTesy npoTemHa BCSP-31. OuekuBaHa BenvyMHA NPOAYKTa YMHOXaBarba
nsHocnm 333 bp (6asHmMx napoBa). BennumHa npopykta PCR peakumje og 333 bp
[l0Ka3aHa je nomohy ypehaja 3a kanunapHy enektpodopesy QlAxcel (Qiagen, Hemauka)
ca KoMmnjytepckum nporpamom QlAxcel BioCalculator.

HakoH wu3BpweHe PCR peakuuje MpOAYKTUM YMHOXKaBakba pasfaraHu cy
PECTPUKLUMOHUM eH3uMoM BtsCl (New England Biolabs) Kako 61U ce pasvKoBau
HopmanHu xomosuroT (C10109C), xeteposuroT (C10109G) M MyTaHTHW XOMO3UTOT
(G10109G). Pasnaratem ymHoxeHor DNK dparmeHTa of 333 bp kog HopmanHor
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Xomo3urota gobujeHn cy gparmeHTy BenmumHa 200 bp n 133 bp, Kog XeTeposurota
(hparmeHTn 333 bp, 200 bp 1 133 bp, a Ko MyTaHTHOI XOMO3MroTa A06KjeH je pparmMeHT
BennunHe 333 bp (Tabena 7.).

Tabena 7. O4eknBaHa Be/IMUMHA NPOAYKTa YMHOXXaBakba.

XOMO3UroT XeTepo3unror MYTaHTHW XOMO3NIOT
(C10109C) (C10109G) (G10109G)
OuekunBaHe BeMYMHE 333 333
PCR-RFLP 200 200
npopykara (bp) 133 133

5.2.11. CrarucTuuka o0paja pesyarara

KOHTMHyannHn  napameTpy  NPeACTaB/beHN CY  CpefwuM  BPeAHOCTMMA,
cTaHfapAHVM AeBujaumjama n megmjaHama. ATpUOYTUBHIU NapaMeTpu NpeacTaB/beHN Cy
yyectasiocTuma u npoueHTMMa. HopmanHoCT pacrofefie KOHTUHYa/IHUX Bapujabnu
ncnutueaHa je Shapiro-Wilk nnn Kolmogorov-Smirnov TeCTOM Yy 3aBUCHOCTU 0f,
BE/IMYMHE MUCMUTUBAHMX Tpyna MUCNUTaHWKa. YropehuBarwe BPegHOCTU KOHTUHYa/THUX
napameTtapa n3mMehy ABa He3aBuCHA y3opaka BpieHo je Mann-Whitney n CTyaeHTOBUM
T-TecToM, a nopeherwe 3 HesaBucHa y3opka Kruskal-Wallis Tectom nnn ANOVOM (y
3aBMCHOCTM Off HOPManHOCTW pacnogene nopeheHnx Bapujabnm). Y 3aBUCHOCTU 0Of
HOpPMaJIHOCTW  pacriofenie  yTBphuBawe MOBE3aHOCTU  KOHTUHYa/IHUX — Bapujabnu
yTBphrBaHO je Pearson-oBuM (r) waM Spearman-oBUM (p) KOepULMjeHTOM NnHeapHe
Kopenauuje. Pearson-oBuM y° TecToM, a No MOTpebu, y cryuajy Tabena KOHTUreHLmje
2x2, kopuwheH je Mantel-Haenzel-oB wnu Fisher-oB TecT TayHe BepoBaTHOhe 3a
nopehere y4yeCcTalocTU W pacnofene MojanmMtera aTtpubyTUBHMX nNapameTapa.
Y1BphunBawe NpeanKTabmnHOCTM He3aBMCHUX MapaMeTapa Ha 3aBUCHE [AUMXOTOMHE
napameTtpe yTBphMBaHO je YHWBAapPUjaHTHOM JIOTUCTUYKOM PErpecroHOM aHan3oM.
CratncTuuka obpasa nofataka o6ae/beHa je nporpamMom SPSS 15.0, a Ka0 MUHUMa/IHA

CTaTUCTUYKM 3HaYajHa BpeaHOCT KopuwheHa je p<0,05.
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6. PE3YJITATH

6.1. lemorpadgcku napamerpu nauujenara cryaujcke (NAFLD) u koHTpoJiHe

rpyme

NAFLD (ctyaumjcky) rpyny umHuo je 55 (63,95%) naymnjeHara, a KOHTPONHY 31
(36,05%) 3gopaB ucnutaHuk. MpoceyHa crtapocT naunjeHata NAFLD rpyne nsHocuna je
49,29+12,95, ca meaujaHoOM of 52 romHe, [OK je CTapoCT UCMUTAHMKA KOHTPOJTHE rpyne
47,84+10,08 y3 meamnjaHy of 49 roguHa. Ha ocHoBy Mann-Whitney Tecta Huje yTBpheHa
CTaTUCTUYKM 3HaYajHa pasnmka ctapocty naumjeHTa NAFLD 1 ucnmutaHnka KOHTPOJIHE
rpyne.

Y NAFLD rpynu 6uno je 23 mywkapua (41,82%) v 32 xeHe (58,18%), oK je y
KOHTPO/NHOj rpynn 6uno 10 mykapaua (32,26%) n 21 >xeHa (67,74%). Huje HaheHa
CTaTUCTUYKM 3HAYajHa pas3nnka y nonHoj cTpyktypu nauynjeHata NAFLD n ucnutaHuka

KOHTposHe rpyne (Tabena 8.)

Tabena 8. Aemorpadckn napameTpun naumjeHata NAFLD 1 KOHTPO/HE rpyne

Mapamertap NAFLD rpyna, n=55 KoHTponHa rpyna, n=31
CrapocT (rog) 49,29 + 12,95 52 47,84 + 10,08 49
Mon (M/X) 23 (41,82%) 32 (58,18%) 10 (32,26%) 21 67,74%)

6.2. AnTponoMerpujcku napamerpu nauujesata NAFLD u koHTpoJiHe rpyne

Hwnje HaheHa CTaTUCTUYKM 3Ha4YajHa pas3vka u3mehy rpyna y nornegy cpefrbux
BpeAHOCTW TenecHe BucuHe. Kog naumjeHata NAFLD rpyne cpefrbe Bpe4HOCTU OCTa/INX
aHTPOMNOMETPUJCKNX NapaMeTapa, 06Mma CTpyKa, Te/leCHe TEeXWMHE M MHAEKCa TenecHe
Mace CTaTUCTUUKKU Cy 6une 3Ha4yajHO BUMLLE Y OAHOCY Ha KOHTpoNHY rpyny (p<0,001)
(Tabena 9.).
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Tabena 9. AHTponomeTpujckn napameTpu naymjeHata NAFLD n KOHTponHe

rpyne

Mapamertap NAFLD rpyna n=55 KoHTponHa rpyna n=31
0S (cm) 106,36 + 844" 105 78,87 + 7,18 79,00
TT (kg) 92,22 + 14837 | 92 65,00 + 8,90 62,00
TV (m) 168 + 0,12 1,65 1,70 + 0,09 1,68
BMI (kg/m?) 32,83 + 4207 | 32,87 2252 + 2,08 22,77

**% _n<0,001

Y NAFLD rpynu 16 myuwkapaua je umano OS = 102 cm (Tabena 10.). O6um
cTpyka = 88 cm nmarne cy cse xeHe NAFLD rpyne (Tabena 11.).

Tabena 10. AncTpubyuymja naynjeHata mywwkor nona NAFLD rpyne y ofHocy Ha

06uM cTpyKa

NAFLD rpyna n=23
0OS, myLkapum
n % cpeara BpeaHoCT
OS (cm) = 102 16 69,57 110,00
OS (cm) < 102 7 30,43 101,29

Tabena 11. Auctpubyumja naymnjeHata xeHckor nona NAFLD rpyne y ogHoCy Ha

06uM cTpyKa

08, sete NAFLD rpyna n=32
n % cpefHa BpegHocCT
OS (cm) = 88 32 100,00 106,00
OS (cm) < 88 0 0,00 0,00

Y NAFLD rpynu 6uno je 17 (30,91%) naymjeHata ca MPEKOMEPHOM
yXpareHoLuhy n 38 (69,09%) ca rojasHowhy (Tabena 12.).

Y rpynu rojasHux nauujeHata 22 (40,00%) je 6uno ca npeBMM CTENEHOM
rojasHoctyn, 13 (23,64%) ca gpyrum cteneHom n 3 (5,45%) ca Tpehum cTeneHoM OA4HOCHO
030M/bHO TOjasHUX. Y KOHTPOSIHOj rpynu Hajgehn 6poj ucnuTaHuka, Hux 29 je 6mno

HOPMa/IHO YXpareHO. [0jasHOCT Kao KaTeropuja yxpareHOCTW, Kao W MpBU, ApYrn u
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Tpehn CcTeneH rojasHOCTM MNOCMaTpaHe Kao jeAMHCTBEHA KaTeropumja rojasHocT,
CTaTUCTUYKM CYy O6MmM 3acTyrn/beHnju Kog ncnmtadnka NAFLD rpyne (p<0,001) y ogHocy
Ha KOHTpPO/IHY rpyny (Tabena 12.).

Tabena 12. Auctpmbyumja naumjeHata NAFLD v KOHTpPONHe rpyrne y 0gHOCY Ha

BMI

NAFLD rpyna KoHTposnHa rpyna

Mapametap n:55|0y pn:31 Py

BMI (kg/m°) n % n %
BMI < 18,5 kg/m’ 0 0,00% 1 3,23%
BMI oz 18,5 kg/m” no 24,9 kg/m’ 0 0,00% 29 93,55%
BMI f10 25 kg/m® 0 29,9 kg/m” 17 30,91% 1 3,23%
BMI (kg/m?) = 30,0 kg/m? 38 69,09% 0 0,00%
BMI oz 30 kg/m” o 34,99 kg/m’ 22 40,00%*" 0 0,00%
BMI oz 35 kg/m? 1o 39,99 kg/m? 13 23,64% 0 0,00%
BMI Behut op 40 kg/m® 3 5,45% 0 0,00%

*** _ n<0,001, X — nopeherbe NpBor, Apyror 1 Tpeher CTeneHa rojasHoOCTY Kao jefMHCTBEHe KaTeropuje

6.3. KiimHuuku u 6moxemujcku napamerpu nanujesata NAFLD u koHTpoJiHe

rpyme

6.3.1. Kamnuuku napamerpu nauujenata NAFLD u koHTpoJiHe rpyne

Y NAFLD rpynu je 6uno 40 (72,73%) nauujeHarta ca XunepTeH3njom n 26 ca
DM 1un 2 (47,27%). Y KOHTPOJIHO]j rpynun HWje 6uno gujabetnyapa, a 4 ucnmTaHmka cy
(12,90%) umanu xunepTeH3ujy. XunepTeHsnja 1 DM Tun 2 cTaTUCTUYKK cy 6Un

3acTynbeHnju y NAFLD rpynu y ogHoCY Ha KOHTponHy rpyny (p<0,001) (Ta6ena 13.).

Tabena 13. 3acTyn/beHocT DM Tn 2 1 xunepteHsuje ko naynjeHata NAFLD u

KOHTPO/IHE rpyne

Mapametap NAFLD rpyna n=55 KoHTponHa rpyna n=31
XunepTeHsunja 40 72,73%*** 4 12,90%
DM tun 2 26 47,27%*** 0 0,00%

**% _ n<0,001
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Kog naumjeHata NAFLD rpyne npoceyHe BPefHOCTU CUCTOIHOT KPBHOT
npuTnCKa n3Hocune cy 137,18+18,60 mmHg 1 6une cy CTaTUCTUUYKKU 3HAYajHO BULLE Y
O[IHOCY Ha KOHTPO/HY rpyny, Yy Kojoj cy usHocune 116,45+13,86 mmHg (p<0,001).
[MpoceyHe BpeaHOCTU AMjacTONHOr KpBHOr nputrcka y NAFLD rpynu usHocune cy
84,73+10,69 mmHg »n Takohe cy CTaTUCTUUKM OWMNe 3HayajHO BuMLUE Yy OAHOCY Ha

KOHTPOJIHY Fpyny y Kojoj cy nsHocune 72,90+9,98 mmHg (p<0,001) (Tabena 14.).

Tabena 14. BpeAgHOCTW CUCTONHOTr W [AMJaCTOMHOI KPBHOP MNPUTMCKA KOQ

naunjeHata NAFLD 1 KOHTpO/He rpyne

Mapamertap NAFLD rpyna n=55 | KoHTponHa rpyna n=31

SKP (mmHg) | 137,18 + 1860 | 140 | 116,45 + 13,86| 120
DKP (mmHg) | 84,73 + 10,69 | 90 729 + 998 | 70
*x% _ n<0,001

6.3.2. buoxemujcku napamerpu nanujenata NAFLD u KoHTpo/He rpyne

Kog nauymjeHata NAFLD rpyne yTBpheHe Cy CTATUMCTMYKM 3HAYajHO BULLE
cpedrwe BPeAHOCTM CcepyMCcKMX HuBoa LDL xonectepona, YKymHOr 6unupybuHa
(p<0,05), ykynHor xonectepona (p<0,01), TG, ypata, CRP, theputuHa 1 ¢népuHoreHa
(p<0,001), mok je cpeawa BpeaHocT HDL xonectepona (p<0,05) 6una Buwa y
KOHTPOJIHO]j Fpynu.

Cpefitbe BpeAHOCTM CEPYMCKMX HMBOA AMPEKTHOI GUNNPY6UHa Cy 61ne BuLLIE KOA
ncnutaHnka NAFLD rpyne, anm 6e3 CTaTUCTUYKM 3HayajHE pas3/fIMKe Yy OAHOCY Ha
KOHTPONHY rpyny.

Hwnje HaheHa CTaTUCTUYKM 3Ha4YajHa pas3fMka uamehy rpyna y nornegy cpefsbunx

BpegHocTn INR v TpombouuTa (Tabena 15.).
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Tabena 15. brioxemujckn napametpu naymjeHata NAFLD 1 KOHTpONHe rpyne

Mapamertap NAFLD rpyna n=55 KoHTponHa rpyna n=31
Ypati (umol/l) | 37301 + 9455 | 3751 | 23998 + 56,57 | 2374
UBIL (umol/l) 12,78 + 566 12,2 10,17 + 2091 9,9
DBIL (umol/l) 223 + 1,08 2 1,81 + 054 1,6
Anbymunu (g/l) 451 + 3,09 45,2 4405 + 3,84 44,9
HOL (mmol/l) 586 + 1,06 5,82 516 + 1,08 5,12
HDL (mmol/l) 1,15 + 0,25 1,13 1,28 + 0,28 1,34
LDL (mmol/I) 376 + 0,92 3,8 326 + 087 3,3
TG (mmol/l) 228 + 1127 1,91 1,2 + 037 1,08
CRP (mg/l) 62 + 1038 3,4 169 + 163 1,1
deputuH (Ug/l) | 145,38 + 11345 | 1139 4565 + 28,17 39,3
INR 1,07 + 011 1,06 1,08 + 0,08 1,06
FIB (g/l) 447 + 1,027 4,27 3,48 + 0,86 3,55
TR x107/I 24269 + 66,6 235 2539 + 50,48 261

* _ p<0,05, ** — p<0,01, *** — p<0,001

Y NAFLD rpynu cpegrwe BpegHOCTU CEepYMCKMX HMBOA JETPUMHUX eH3nMa
n3Hocune cy: AST 40,17+21,82 U/L, ALT 59,56+43,94 U/L, GGT 61,62+67,10 U/L i
ALP 71,85+28,67 U/L. Kog ncnutaHmka KOHTPO/IHe rpyne cpeate BpegHocTn AST cy
nsHocune: 20,8+4,25 U/L, ALT 16,85+6,23 U/L, GGT 19,45+14,97 U/L n ALP
55,50£16,56 U/L. MaumjeHT NAFLD rpyne cy umanu CTaTUCTUYKM 3HA4ajHO BULLE
cpeatbe BpefHOCTU cepyMckux HuBoa AST, ALT, GGT (p<0,001) n ALP (p<0,01) y

OZHOCY Ha 1cnuTaHuke KOHTpoHe rpyne (Tabena 16).

Tabena 16. AKTUBHOCT CepPyMCKMX eH3uMma nauumjeHata NAFLD n KOHTpO/He

rpyne

Mapamertap NAFLD rpyna n=55 | KoHTponHa rpyna n=31
AST (U/l) 40,17 + 21,8277 ] 348 | 2084 + 425 | 20,1
ALT (U/l) 59,56 + 4394 | 525 | 1685 + 6,23 | 16,1
ALP (U/) 71,85 + 2867 | 63,1 | 5550 + 16,56 | 49,8
GGT (U/l) 61,62 + 67,100 | 38,4 | 19,45 + 14,97 | 147

** _ p<0,01, *** — p<0,001

BpegHocT AST/ALT ofpehsaHa je kog ucnutaHuka NAFLD rpyne n nsHocuna
je 0,79+0,34, y3 meaunjaHy 0,68.
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Cpeare BpeHOCTW jyTaphe FUKeMUje HaliTe, MHCynmMHa Hawte 1 HOMA-IR

oune cy CTaTUCTUYKM 3Ha4yajHO Buwe Kog naumjeHata NAFLD rpyne y ofHoCy Ha

KOHTpPO/HY rpyny (p<0,001) (Ta6ena 17.).

Tabena 17. BpegHocTu ramkemuje, nHcynmHa 1 HOMA-IR naupjeHata NAFLD u

KOHTPO/IHE rpyne

Mapametap NAFLD rpyna n=55 KOHTPONHa n=31
rpyna
nukemuja (mmol/l) 6,56 + 2,387 6,00 500 + 0,74 5,00
WHeynmH (mu/l) 39,16 + 28,88° | 427 | 12,41 + 437 | 13,00
HOMA-IR 13,67 + 1888 | 7,47 277 + 1,07 2,88
*x% _ n<0,001

6.4. 3acTymubeHOCT MeTa0OJMYKOr cuHApPoMa Kkoa mnamujeHata NAFLD wu

KOHTPOJIHE TpyIe

Y NAFLD rpynun je 6uno 48 (87,27%) naumjeHaTa ca MeETabOMINUKNM

CVMH/POMOM, LUTO je CTaTUCTMYKMN 3HAYajHO BHLLIE Y OAHOCY Ha KOHTPO/IHY rpyny rae ux

je 6uno 3 (9,68%) (p<0,001) (Tabena 18.).

Tabena 18. MpucyctBo MeTabonmMukor cuHgpoma kog nauymjeHata NAFLD u

KOHTPO/IHE rpyne

Mapametap NAFLD rpyna n=55 KoHTponHa rpyna n=31
MS 48 87,27% 3 | 968%
Bpoj KomnoHeHTU MS
0 0 0,00% 14 45,16%
1 1 1,82% 9 29,03%
2 6 10,91% 5 16,13%
3 1. ] 29,00% | 3 9,68% |
4 16 29,09% 0 0,00%
5 16 29,09% 0 0,00%

**% _ n<0,001
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MopjeaHak 6poj naumjeHata NAFLD rpyne, 16 (29,09%) je umano 3, 4 n 5
KoMnoHeHTe MS (Ta6ena 18). Y KOHTPO/HOj rpynu Hajsehn 6poj ucnutaHuka, bux 14
(45,16%) Huje nmano MS, 9 ucnutaHuka (29,03%) je nmano jeaHy KOMMoHeHTy MS, 5
ncnutaHuka (16,13%) je 6uno ca gBe KOMMNOHeHTe, 3 ucnutaHuka (9,68%) ca Tpu, 4OK
HMje 61MNo ncnuTaHuKa ca 4 n 5 KOMNoHeHTM MS (Tabena 18).

CBe KOMMOHeHTe MS cTatuctuuky cy 6une 3actyrnsbeHnje y NAFLD rpynun y
O[IHOCY Ha KOHTPO/IHY Fpyny Ha HMBOY CTAaTUCTU4YKe 3HayajHocTu of p<0,001, n3yses
KOMMOHEHTe CHMWKeHMX H1MBoa HDL xonectepona, rae je HMBO CTaTUCTUYKe 3HA4YajHOCTU
p<0,01(Tabena 19.).

Tabena 19. 3acTyn/beHOCT KOMMOHEHTU MeTaboNMYKor CUHAPOMA  KOf

naunjeHata NAFLD v KOHTpOsHe rpyne

Mapametap NAFLD rpyna KoHTponHa rpyna
KomnoHeHTa MS n % n %
0S (cm) 48 87,27% 0 0,00%
HDL (mmol/l) 33 60,00%" 9 29,03%
TG (mmol/l) 36 65,45% 5 16,13%
Xuneptensuja/ SKP n/unn DKP 50 90,91% 9 29,03%
I nukemuja=5,6 mmol/l/DM 38 69,09% 5 16,13%

** _p<0,01, *** — p<0,001

HajuspaxeHnja komnoHeHTa MS y NAFLD rpynu 6una je nedeHa xunepTeH3nja
nin nosuweH SKP wu/mnn DKP koja je ytBpheHa kog 50 (90,91%) naumjeHara.
3acTyn/beHOCT OCTa/IMX KOMMOHETU MeTabo/IMyKor CUHAPOMA M3HOCWUAA je: LeHTpasiHa
rojasHoct 87,27%, nosuweHa rnvkemmja Hawte nam Beh noctojeh DM tun 2 69,09%,
nosuweH HmMBO TG 65,45% wn cHuXeH HMBO HDL xonectepon 60,00%. [Mpucyctso
xunepteHsuje uam nosuwweH SKP n/unn DKP mmHg, kao komnoHeHTe MS y NAFLD
rpynu CTaTUCTUYKKM je 6110 3Ha4ajHO Yelwhe of NpUcycTBa MeTaboIMUKNX KOMMOHEHTMH,
MoBuLIeH cepymckum HMBO TG, npucyctB0 DM wnu nosulleHa TMKeMuja HallTe

(p<0,01), kao 1 cHmkeH H1MBO HDL xonectepona (p<0,001) (Tabena 20.).
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Tabena 20. 3acTyn/beHOCT KOMMNOHEHTM MS kopg naunjeHata NAFLD rpyne

KomnoHeHTa MS n=55 % p
0S (cm) 48 | 87.21%
HDL (mmol/l) 33 | 60,00%
TG (mmol/l) 36 | 6545%
XunepTeHsuja/ SKP n/vnu " vs TG v ramkemuja=5,6mmol/l/DM,
DKP P J 50 90,91% " vs JHDL
Inukemnja=5,6 mmol/I/DM 38 69,09%

** _ p<0,01, *** — p<0,001

6.5. IlIpenukTopu nojape NAFLD

Ha ocHoBY pe3ynTaTa yHUBapujaHTHe NOMMCTUYKe perpecroHe aHanmse (Tabena
21.) cTatuCTMYKM 3HayajHU napameTpu 3a nojasy NAFLD cy ravkemumja Hawte,
NHCYNUH HawTe, HOMA-IR, ypatn, TG, AST, ALT, GGT, CRP, hepuTuH, (MOPNHOTEH,
TenecHa TeXxuHa, MS, 6poj komnoHeHaTa MS, SKP, DKP, xunepteH3anja (p<0,001),
xonectepon, ALP, OS (p<0,01), kao 1 6ununpyouH, HDL xonectepon n LDL xonectepon
(p<0,05) (Tabena 21.).

MpucyctBo MS crtatuctuukm 3HavajHo (p<0,001) nosehaBa BepoBaTHohy 3a
nojasy NAFLD 64 nyta (IP 15,31-267,59), neyeHa xunepTeH3nja nam nosmweH SKP =
135 mmHg w/vnn DKP > 85 mmHg Kao MeTabonuyka KoMnoHeHta 24,44 nyta (IP
7,34-81,38), npucytaH DM nnv nosuweHa raMkemmnja HawTte = 5,6 mmol/l 11,62 nyta
(IP 3,81-35,45), noBuLIeHN CepyMCKM HUBO Tpurauuepuaa = 1,7 mmol/l 9,85 nyta (IP
3,26—29,88), xunepteH3nja 9,14 nyta (IP 3,26-25,61). INpUCYyCTBO CHUXEHUX HMBOA
HDL xonectepona (< 1,03 mmol/l kog mywkapaua n < 1,29 mmol/l kop >XeHa)
CTaTUCTUYKM 3HaYajHo nosehasa BepoBaTHOhy 3a HactaHak NAFLD 3a 3,78 nyta (IP
1,43-9,43) (p<0,01) (Ta6ena 21.).

AKO 6poj KomnoHeHaTa MS nocmaTpamMo Kao Mep/buBY Bapujabny oHAa nopact
MS 3a 1, ctatuctuukm 3HavajHo (p<0,001) nosehaBa BepoBaTHohy Aa Aohe A0 nojase
NAFLD 3a 8,58 nyta (IP 3,26-25,61) (Ta6ena 21.).
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Tabena 21. BpegHoctn OR 3a npoueHy yTuuaja (haktopa o4 HTepeca Ha nojaBy

NAFLD, pesyntati yHuBapujaHTHe NIOrMCTUYKe PerpecuoHe aHanse

95,0% IP
Mapametap OR Tora Fopea p

CrapocT (roa) 1,01 0,97 1,05 0,5869

Mon MyLKu 0,66 0,26 1,67 0,3826

nukemuja (mmol/l) 4,09 1,94 8,64 70,0002
WHcynuH (mu/l) 1,36 1,18 1,56 70,0000
HOMA-IR 3,55 1,96 6,44 70,0000
Ypatu (umol/l) 1,03 1,01 1,04 70,0000
UBIL (umol /1) 1,14 1,02 1,28 "0,0254
DBIL (umol /1) 1,86 0,99 3,47 0,0527

Anbymnnu (g/l) 1,1 0,96 1,25 0,1726

HOL (mmol/l) 1,87 1,18 2,97 70,0076
HDL (mmol/l) 0,13 0,02 0,78 "0,0260

LDL (mmol/l) 1,85 1,1 3,12 "0,0209

TG (mmol/l) 16,02 4,17 61,58 70,0001
AST (U/l) 1,29 1,15 1,44 70,0000
ALT (U/) 1,23 1,1 1,37 70,0002
ALP (U/) 1,03 1,01 1,06 70,0090
GGT (U/l) 1,09 1,04 1,14 70,0005
CRP (mg/l) 2,23 1,46 3,41 70,0002
depuTrH (ug/l) 1,03 1,01 1,04 70,0001
INR 0,36 0 30,07 0,6519

FIB (g/l) 3,74 1,92 7,31 70,0001
TR x10%I 1 0,99 1 0,4155

0S (cm) 1,87 1,18 2,98 70,0079
TT (kg) 1,22 1,12 1,33 70,0000
BMI (kg/m?) 837,13 0,01 1,01Ex08 | 0,2594

MS 64 15,31 267,586 | 70,0000
MS HDL (mmol/l) 3,78 1,43 9,43 70,0070
MS TG (mmol/l) 9,85 3,26 29,8 70,0000
MS xunepteH3uja/SKP n/unn DKP 24,44 7,34 81,38 70,0000
MS rnvnkemuja>5,6mmol/I/DM 11,62 3,81 35,45 70,0000
Bpoj enemeHata MS 8,58 3,36 21,93 70,0000
SKP (mmHg) 1,09 1,05 1,14 70,0000
DKP (mmHg) 1,11 1,06 1,17 70,0000
XunepTeHsuja 9,14 3,26 25,61 70,0000

* _ p<0,05, ** — p<0,01, *** — p<0,001

Mosehare cnefehnx NpeaMKTOPCKUX Bapujabnu 3a jeAMHUYHY Mepy A0BOAM [0
CTaTUCTMUKM 3HaYajHor nopacta BeposaTtHohe 3a nojasy NAFLD (p<0,001) Ha cnegehm
HauvH: TG 16,02 nyta (IP 4,17-61,58), rnukemmnja HawTte 4,09 nyta (IP 1,94-8,64),
HOMA-IR 3,55 nyta (IP 1,96-6,44), nHcynunH Hawte 36% (IP 1,18-1,56), AST 29% (IP
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1,15-1,44), ALT 23% (IP 1,10-1,37), TT 22% (IP 1,12-1,33), DKP 11% (IP 1,06-1,17),
GGT u SKP 9% (IP 1,04-1,14/1,17), ypatu 1 theputnH 3% (IP 1,01-1,04).

MopacT 3a jeAMHUYHY BpeAHOCT xonecteponia M OS [oBOAM [0 MopacTa
BepoBaTHohe 3a nojasy NAFLD 87% (IP 1,18-2,97/2,98), a ALP 3% (IP 1,01-1,06)
(p<0,01).

MopacT 3a jeauHuuHy BpegHocT LDL xonectepona posoaM [0 mMopacTta
BeposaTHohe 3a nojasy NAFLD 85% (IP 1,10-3,12), gok noeehawe HDL xonectepona
3a JeIMHWYHY BpefHOCT [0BOAM OO0 CMakweha BepoBaTHohe 3a NAFLD 87% (IP
0,02-0,78) (p<0,05) (Tabena 21.).

6.6. lemorpadcku, aHTPONOMeTPUjCKU U OMOXeMHjCKH MapaMeTpPH NMalMjeHaTa

NAFLD rpyne y oxHoCy HAa NPHCYCTBO MeTa00JIMYKOI CHHAPOMa

Y NAFLD rpynu je 6uno 48 (87,27%) nauymjeHata ca MS 30 (62,50%) »xeHa n 18
(37,50%) mywikapaua, aok je y NAFLD rpynu 6e3 MS 6uno 5 mywkapaua (71,43%) n 2
XeHe (28,57%).

MpoceyHa cTapocT naymjeHata ca MS usHocuna je 50,71+12,26 roguHa, a
nauujeHara 6e3 MS 39,57+14,35.

Hwnje yTBpheHa CTaTUCTMUKM 3HaYajHa pas/ivka y Moy u CTapocTy nauujeHarta
OBe [iBe rpyre.

Y NAFLD rpynu nauujeHata ca MS yTBpheHe cy CTaTUCTUYKM 3HAYajHO BULLIE
Cpeame BpeaHOCTU rnvkemuje HawTte, BMI (p<0,01), nHcynmHa HawTte 1 HOMA-IR
(p<0,05), ook je y rpynu NAFLD naunjeHaTa 6e3 MS CTaTUCTUUKM 3HaYajHO 6rna BuULLIA
cpeftba BpefHoOCT cepyMckux HnBoa HDL xonectepona (p<0,05).

YT1BpheHe cy Bulle cpeane BpegHoctn OS (107,02 + 8,6) y NAFLD rpynu ca MS
y OfHOCY Ha ucnutaHuke 6e3 MS (101,86+5,9), ann 6e3 cTaTUCTUUKe 3HAYajHOCTU
(Tabena 22.).

78



Jlokmopcka mesa Topoana Ilemposuh, cney. op meo.

Tabena 22. [emorpafckv, aHTPOMOMETPUJCKA U OMOXEMMCKM MNapaMeTpu

nauujeHata NAFLD rpyne y oHOCY Ha NpUcycTBO METaboIMYKOr CMHAPOMA

Mapametap NAFLD 6e3 MS, n=7 NAFLD ca MS, n=48
CrapocT (roa) 39,57 = 14,35 34 50,71 = 12,26 54
Mon (M/x) 5(71,43%) | 2 (28,57%) 18 (37,50%) / 30 (62,50%)
I nvkemmja 499 + 054 4,9 6,79 + 246 61"
(mmol/l)
WncynuH (mu/l) 23,14 = 10,95 23 41,49 = 29,99 29"
HOMA-IR 518 + 2,65 4,78 149 + 199 7,61
Urati (umol/l) 363,41 + 76,48 349,8 37441 + 9752 377,65
UBIL (umol/l) 118 + 3,56 12,9 1293 + 592 11,65
DBIL (umol/l) 203 + 0,81 2,1 226 * 1,12 2
Anbymunm (g/l) 4633 + 2,72 47,9 4493 + 312 45,05
HOL (mmol/l) 6,25 + 1,13 5,83 581 + 1,05 5,82
HDL (mmol/l) 1,32 + 0,25 1,2" 1,12 + 0,24 1,12
LDL (mmol/l) 403 + 0,85 4 372 + 0,93 3,8
TG (mmol/l) 244 + 167 2,08 226 + 1,04 1,9
AST (U/) 4791 = 26,33 42,1 39,04 = 21,17 34,8
ALT (U/l) 60,26 + 20,47 56,9 59,46 + 46,52 51,2
ALP (UN) 57,81 = 19,43 58,1 739 + 2937 64,1
GGT (UN) 68,26 =+ 45,85 47,8 60,65 + 69,98 35,6
CRP (mg/l) 6,24 * 6,25 3,3 62 = 10,9 3,45
®eputiH (ug/l) 198,37 + 195,16 142,7 137,65 + 97,19 111,3
INR 1,04 + 0,03 1,03 1,08 + 0,11 1,06
FIB (g/l) 425 + 0,64 4,07 45 + 1,07 43
TR x10%I 237,14 + 4843 226 2435 + 69,22 2355
0S (cm) 101,86 + 5,9 102 107,02 + 8,6 106
TT (kg) 84,71 = 10,03 86 9331 =+ 1517 93,5
BMI (kg/m?) 28,65 + 3,19 28,41 3344 + 4 33,46
SKP (mmHg) 13429 + 19,88 140 137,6 + 18,59 137,5
DKP (mmHg) 8143 + 12,15 80 8521 =+ 10,52 90

AST/ALT 08 = 0,32 0,64 0,78 + 0,35 0,69

* —p<0,05, ** — p<0,01, *** — p<0,001

Y NAFLD rpynu naumjeHata ca MS 11 (22,92%) nauujeHata je 6uno ca
npegrojasHowuhy, 37 (77,08%) nauujeHata je 6mno rojasHo, 22 naunjeHTa (45,83%) je
610 ca NPBMM CTeneHoM rojasHocTu, 12 (25,00%) ca gpyrum cteneHoMm n 3 (6,25%) je
6uno ca Tpehum cteneHom rojasHocTy (Tabena 23.). ¥ NAFLD rpynu 6e3 MS Hajsehu
6poj maumjeHaTa je 6mo ca npearojasHowwhy, 6 (85,71%). 0ja3HOCT Kao KaTeropuja
YXpaweHoCTW, 3aTMM MpBW, ApYyrn W Tpehn CTerneH rojasHOCTM Kao jeAMHCTBEHA
KaTeropuja rojasHoCTV CTaTUCTUYKM 3HAYajHO Cy GUM 3acTyn/beHUjU KOA naumjeHara ca
NAFLD n MS y oaHocy Ha naumjeHTe NAFLD rpyne 6e3 MS (p<0,01) (Ta6ena 23.).
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Tabena 23. Anctpubyunja naumjeHata NAFLD rpyne 6e3 n ca MeTabonnukum

CMHApOMOM Yy ogHocy Ha BMI

Mapametap NAFLD 6e3 MS, n=7 NAFLD ca MS, n=48
BMI n % n %
BMI < 18,5kg/m’ 0 0,00% 0 0,00%
BMI og 18,5 kg/m? o 24,9 kg/m® 0 0,00% 0 0,00%
BMI og 25 kg/m? fo 29,9 kg/m? 6 85,71% 11 22,92%
BMI > 30,0 kg/m? 1 14,29% 37 77,08%
BMI oad 30 kg/m? o 34,99 kg/m? 0 0,00% 22 45,83% "
BMI og 35 kg/m? go 39,99 kg/m® 1 14,29% 12 25,00%
BMI sehu o 40 kg/m? 0 0,00% 3 6,25%

** _p<0,01
X — nopehete 6nare, cpeare N3paxeHe 1 036MbHE rojasHOCTM Kao jeAMHCTBEHE KaTeropuje

Y NAFLD rpynu ca MS 39 (81,25%) naumjeHaTa je MMasio XUNepTeH3unjy u 26
(54,17%) DM Ttun 2. Y NAFLD rpynn naymjeHata ca MS cTatucTuyku cy 6uam
3aCTyn/beHmjn xunepteHsunja (p<0,01) 1 DM (p<0,05) y ogHocy Ha NAFLD rpyny 6e3
MS (Tabena 24), y K0joj je jefaH naunjeHT nmao xunepTeHanjy (14,29%), OOK HKje 610
nauujeHata ca DM (Tabena 24.).

Tabena 24. 3actynsbeHocT DM Tvn 2 1 xunepTeH3nje naymjeHata NAFLD rpyne

ca 1 6e3 meTabo/IMYKOr CUHAPOMA

Mapametap NAFLD 6e3 MS, n=7 NAFLD ca MS, n=48
XunepTeHsuja 1 14,29% 39 81,25%
DM Tun 2 0 0,00% 26 54,17%"
** _ p<0,01, * — p<0,05

6.7. lemorpadxcu, aHTPONOMeTPUjCKU U OMOXeMHjCKH MapaMeTpPH NMalMjeHaTa

NAFLD rpyne y onnocy Ha BMI

Y NAFLD rpynu je 6uno 38 (69,09%) naumjeHata ca rojasHowuhy, 24 (63,16%)
XeHe 1 14 (36,84%) myLukapaua, npoceyHe ctapoctu 50,32+13,07 rogmHa. CeflamHaecT

naunjeHara je 6un1o0 NPeKOMEePHO yxpaweHo, 8 (47,06%) >keHa 1 9 (52,94%) MyLUKapaua,
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npoceyHe ctapoctun 47,00£12,76. Hucy yTepheHe CTaTUCTUYKN 3HaYajHe pas/nke y nony
1 CTapoCTM NaumjeHarta y ogHocy Ha BMI (Tabena 25. n 26.).

Y rpynu naumjeHarta ca rojasHolwhy y ofHOCY Ha nauujeHTe ca NnpeKoMepHOM
yXpakeHOLLRY CTaTUCTUYKK Cy 3HayajHO 6une BuLle cpeare BpeaHocTn OS un TT, Ha

HMBOY MaKCUMasHe 3HavajHocTun o p<0,001 (Tabena 25.).

Tabena 25. [Oemorpad)cku, aHTPOMOMETPUJCKM U BUOXEMMCKM  NapameTpu

nauujeHata NAFLD rpyne y ogHocy Ha BMI

MapameTap NAFLD, BMI<30 kg/m?, n=17 NAFLD, BMI >30 kg/m?, n=38
CTapocT (ro) 4700 + 1276 47 50,32 + 13,07 54
FAvKeMuja (mmol/l) 6,19 + 156 6 6,72 + 2,67 5,95
VIHCYNWH (murty 33,76 + 30,9 27 4157 + 28,02 29,5
HOMAIR 10,93 + 15,55 7,44 14,89 + 20,26 7,74
Ypatut (umoln) 361,45 + 74,9 348,2 | 378,18 + 102,63 | 380,35
UBIL (umol/ty 13,63 + 4,71 13 12,41 + 6,06 10,9
DBIL (umol/y 222 + 0,77 2,1 224 + 12 2
ANGYMUHN (g1 4461 + 3,49 45,6 4532 + 201 45,05
HOL (mmoln) 6,18 + 0,98 5,83 572 + 1,08 5,82
HDL (mmoln) 1,20 + 0,26 1,16 1,12 + 0,24 1,13
LDL (mmoln) 39 + 0,85 3,8 366 + 0,95 3,8
TG (mmoln) 242 + 146 1,87 2,22 + 0,94 1,93
AST un) 38,72 + 19,03 34,7 40,82 + 23,17 34,9
ALT un 51,91 + 17,91 49,9 62,98 + 51,38 55,3
ALP (un) 65,08 + 24,21 59,7 7488 + 30,25 65,35
GGT wun 66,29 + 52,67 56,5 59,53 + 73,19 35,6
CRP (mg1) 544 + 8,16 2,7 6,54 + 11,32 3,55
DEPUTUH (ugl) 176,18 + 139,11 154 | 131,60 + 98,91 106,6
INR 1,06 + 0,09 1,04 1,08 + 0,12 1,06
FIB (g1 420 + 0,6 4,09 459 + 1,15 4,48
TR x10%1 24329 + 48,44 240 | 242,42 + 73,88 233
0S (em) 100,18 + 5,07 102 | 109,13 + 8,22 107,50
TT ko) 80,76 + 10,67 76 97,34 + 13,58 98,75
SKP (mmHg) 138,24 + 17,04 140 | 136,71 + 19,46 130
DKP (mmHg) 86,47 + 11,83 90 83,95 + 10,21 87,5
AST/ALT 0,78 + 0,33 0,64 0,79 + 0,35 0,69

* _ p<0,05, ** — p<0,01, *** — p<0,001

Y NAFLD rpynu ca BMI=30 kg/m? BuLLE NaLyjeHaTa je 6110 ca XUNepTeH3njom,
30 (78,95%), ca DM Ttun 2 21 (55,26%) n ca MS 37 (97,37%), ann CTaTUCTUYKU
3HayajHO BMLLIE camo ca MS, y ogHocy Ha rpyny nayujeHata ca NAFLD v npekomepHOM

81



Jlokmopcka mesa Topoana Ilemposuh, cney. op meo.

yxpaweHowhy (p<0,01). ¥ rpynu naumjeHata ca NAFLD u rojasHowhy cTatuctnyku je
610 BMWe nauuMjeHarta ca LeHTPasIHOM roja3HOLIRY N CHUXKEHUM CEPYMCKUM HUBOOM
HDL xonectepona kao MeTabonnyknm KomnoHeHTama (p<0,05) y ogHOCY Ha nauumjeHTe
ca NAFLD u npekomepHOM yxpaweHowhy, a Takofe je CTaTUCTUYKM OMN0 3Ha4ajHo
BULLE MauumjeHaTa KOju Kao jeJMHCTBEHY rnocmarpaHy kareropujy umajy 3, 4 vam 5
KomnoHeHTe MS (p<0,01) (Tabena 26.).

Tabena 26. MNopehere ncnutMeaHNX napametapa uamehy naumjeHata NAFLD
rpyne ca BMI<30 kg/m? n BMI>30 kg/m?

MapaveTap NAFLD, Bll/ll<30 kg/m?, NAFLD, Bll/ll230 kg/m?,
n=17 n=38

YKeHcku non 8 47,06% 24 63,16%

MyLLkKY non 9 52,94% 14 36,84%
XunepTeHsuja 10 58,82% 30 78,95%

DM 5 29,41% 21 55,26%
MS 11 64,71% 37 97,37%

KomnoHeHTe MS

MS o6um cTpyka 12 70,59% 36 94,74% "
MS HDL (mmol/l) 6 35,29% 27 71,05% ~

MS TG (mmol/l) 11 64,71% 25 65,79%

MS xunepteHsuja/SKP n/unn DKP 16 94,12% 34 89,47%
MS rnvkemuja=5,6mmol/I/DM 11 64,71% 27 71,05%

Bbpoj MS koMnoHeHaTa

0 0 0,00% 0 0,00%

1 0 0,00% 1 2,63%

2 6 35,29% 0 0,00%

R 4 | 2353% 12 | 31,58% "
4 3 17,65% 13 34,22%
5 4 23,53% 12 31,58%

* — p<0,05, ** — p<0,01, *** — p<0,001
X — nopefetrbe 3acTyn/beHocTn 3, 4 ili 5 MS KOMMOHEHTM Kao jeIMHCTBEHE KaTeropuje

6.8. lemorpadcku, aHTPONOMeTPUjCKU U OMOXeMHjCKH MapaMeTpPH NMalMjeHaTa

NAFLD rpyne y oxHoCy Ha NPHCYCTBO AujadeTec MeJUTYC THII 2

Y NAFLD rpynu je 6uno 26 (47,27%) naumjeHata ca DM Ttun 2. lMNMpoceyHa
crapoct nauymjeHata ca NAFLD u DM Ttun 2 (56,62+8,26 vs. 42,72+12,96) je
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cTaTMCTUUKK 6una 3HayajHo BULa y oAHocy Ha naumjeHTe NAFLD rpyne 6es DM
(p<0,01) (Tabena 27.).

Tabena 27. [emorpaf)ckv, aHTPOMOMETPUJCKA U OMOXEMMCKM MNapaMeTpu

nauujeHata NAFLD rpyne y ogHocy Ha npucyctso DM tun 2

Mapametap NAFLD 6e3 DM n=29 NAFLD ca DM n=26
CTapocT (ro) 42,72 + 1296 41 56,62 + 8,26 58,00
CAvKeMuja (mmol) 552 + 0,81 5,4 772 + 298 6,55~
VIHCYNWH (murty 33,28 + 17,25 28 4572 + 37,2 29
HOMAIR 8,36 + 4,97 7,35 19,58 + 2594 7,88
Ypatut (umoln) 368,19 + 79,21 | 354,2 378,39 + 110,58 | 377,65
UBIL (umol/ty 13,44 + 6,12 12,9 12,05 + 5,12 10,8
DBIL (umol/y 223 + 0,95 2,1 223 + 123 1,8
ANGYMUHY (g1 4568 + 209 45,8 4446 + 3,22 44,85
HOL (mmoln) 6,02 + 1,07 5,83 5690 + 1,05 5,76
HDL (mmoln) 1,15 + 0,27 1,12 1,14 + 0,23 1,15
LDL (mmoln) 398 + 0,86 39 350 + 0,94 3,6
TG (mmoln) 219 + 1,16 1,87 239 + 1,08 2,02
AST wun) 41,03 + 2486 | 33,9 39,21 + 18,28 35
ALT un 67,13 + 50,41 | 55,3 51,12 + 34,39 44,15
ALP (un) 70,37 + 24,71 | 63,1 7351 + 32,95 63,25
GGT wun 68,79 + 81,5 38,4 53,63 + 46,48 36,5
CRP (mg1) 471 + 45 3,2 787 + 1431 3,8
DEPUTUH (ugl) 159,30 + 1189 | 154,1 129,85 + 107,15 103
INR 1,06 + 0,08 1,04 1,09 + 0,13 1,06
FIB (g1 429 + 0,82 4,25 467 + 172 4,42
TR x10%1 246,38 + 69,65 | 231 238,58 + 64,14 237,5
0S (cm) 105,31 + 8,44 103 107,54 + 8,46 106,5
TT ko) 9390 + 15,81 92 90,35 + 13,72 90,5
TV (m) 1,72 + 012 | 1,727 1,63 + 01 1,61
BMI (kgm?) 31,83 + 4,13 | 32,43 33,93 + 4,07 34,01
SKP (mmHg) 134,48 + 156 135 140,19 + 21,38 140
DKP (mmHg) 86,55 + 9,92 90 82,69 + 11,33 82,5
AST/ALT 0,67 + 0,22 0,61 091 + 04 0,78"

* _ p<0,05, ** — p<0,01, *** — p<0,001

Y rpynu nayunjeHata ca DM 1un 2 6uno je 5 (19,23%) mywkapaua v 21 (80,77%)
XKeHa, A0K je y rpynu naumjeHata 6e3 DM 6uno 11 (37,93%) >xeHa u 18 (62,07%)
mywkapaua. ¥ NAFLD rpynu ca DM Tun 2 cTaTUCTUYKKM je 61no Buwe xeHa (p<0,01).Y

OBOj rpynu naumjeHaTa y ofHocy Ha naumjeHTe ca NAFLD 6e3 DM CTaTUCTUUKK
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3HauajHoO Ccy 6une BuLIe CPeAre BPEAHOCTU jyTapke rnukemuje HawTe (p<0,001) u
oaHoca AST/ALT (p<0,01) (Tabena 27.).

Tabena 28. MNopeherwe ncnuTuBaHUxX napameTapa nauujeHata NAFLD rpyne y

oAHocy Ha npucyctso DM Ttun 2

Mapametap NAFLD 6e3 DM, n=29 NAFLD ca DM, n=26
YKeHcKm non 11 37,93% 21 80,77%
MyLUKY non 18 62,07% 5 19,23%
YxpateHocT
BMI < 18,5kg/m’ 0 0,00% 0 0,00%
BMI og 18,5 kg/m? o 24,9 kg/m® 0 0,00% 0 0,00%
BMI og 25 kg/m? fo 29,9 kg/m? 12 41,38% 5 19,23%
BMI > 30,0 kg/m? 17 58,62% 21 80,77%
l"ojasHoCT
Bes 12 41,38% 5 19,23%
BMI og 30 kg/m? g0 34,99 kg/m? 11 37,93% 11 42,31% "
BMI oz 35 kg/m? a0 39,99 kg/m? 5 17,24% 8 30,77%
BMI sehu o 40 kg/m? 1 3,45% 2 7,69%
XunepTeHsuja 15 51,72% 25 96,15%
MS 22 75,86% 26 100,00%"
KomnoHeHTe MS
O6um cTpyka (cm) 23 79,31% 25 96,15%
MS HDL (mmol/l) 15 51,72% 18 69,23%
MS TG (mmol/l) 20 68,97% 16 61,54%
MS Xuneptenauja/ SKP i/ ili DKP 24 82,76% 26 100,00%
MS [nnkemuja =5,6 mmol/l/DM 12 41,38% 26 100,00%
MS enemeHata
0 0 0,00% 0 0,00%
1 1 3,45% 0 0,00%
B ] 2089% N 0,00% _
3 10 34,48% 6 23,08% V"
4 9 31,03% 7 26,92%
5 3 10,35% 13 50,00%"
BMI >30 17 58,62% 21 80,77%

* — p<0,05, ** — p<0,01, *** — p<0,001
X — nopehetbe 6r1are, cpeae n3pakeHe 1 0361bHE rojasHOCTY Kao jeAMHCTBEHE KaTeropuje
y — nopehere 3aCTyn/beHoCTU 3, 4 Un 5 KOMMNOHEHTU MS Kao jeiHCTBEHe KaTeropumje

Kog naumjeHata NAFLD rpyne ca DM tun 2, 5 (19,23%) nauujeHara je 6uno
NMPEKOMEPHO yXxpareHo 1 21 (80,77%) rojasHo, [OK je y rpynu nayunjeHata 6e3 DM tun 2
12 (41,38%) 61no npekoMepHO yxpareHo 1 17 (58,62%) rojasHo (Tabena 28.).
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pynucawemM naumjeHata ca npsuM, ApyruM 1 TpehvM CTeneHOM rojasHoOCTU  Kao
JeIMHCTBEHE KaTeropuje rojasHocTn yTBpheHo je Aa UX MMa CTaTUCTUYKM 3Ha4ajHo BuLle Y
rpynn ca DM 1un 2 (p<0,01). ¥ NAFLD rpynu nauujeHata ca DM tun 2 cTaTucTuyku cy
ounn 3acTyn/beHuju xunepteHsmnja (p<0,001) n MS (p<0,05). YTBpheHo je da cy cBe
KOMIMOHEHTe MeTabo/IMUKOr CUHAPOMA 3acTyr/beHuje y naumjeHata ca DM Ttvn 2, cem
CHWKEHUX HMBOA TpUraMuepuaa, anm 6e3 crtatucTuyke 3HadvajHoct. Y NAFLD rpynu
naunjeHata ca DM tun 2 je 6110 CTaTUCTUYKM 3HAYajHO BULLIE NaumjeHaTa ca 3 U BULLIE

KOMMNOHeHTM MS 1 nocebHo ca 5, y ogHocy Ha naumjeHTe 6e3 DM (p<0,05) (Tabena 28.).

6.9. lemorpadcku, aHTPONOMeTPUjCKU U OMOXeMHjCKH MapaMeTpPH NMalMjeHaTa

NAFLD rpyne y onnocy Ha Bpeanoct NAFLD ¢udpo3Hor ckopa

Kopuctehm BpegHoct NAFLD ¢mnbposHor ckopa naumjeHtn NAFLD rpyne cy
noaesbeHn y Tpu rpyne: 6e3 ysHanpepoBane ¢unopose (BpeaHocT NAFLD ¢mbpo3sHor
cKopa Mara of -1,45), ca y3HanpegoBasiom thmoposom (BpeaHocT NAFLD ¢mbposHor
ckopa Beha of 0,675) n nHTepmeamjapHy rpyny (naumjeHtn ca spegHoctuma NAFLD
(hmbpo3HOr cKopa u3mehy oBe ABe rpaHnNYHE).

Ha ocHoBy BpegHocT NAFLD ¢mnbposHor ckopa, Hajgehn 6poj naumjeHaTa je
6uo y rpynu 6e3 ysHanpegosane mbpose, wux 28 (50,91%), 21 (38,18%) je 6uno y
NHTEpMeanjapHoj rpynu, a camo 6 (10,91%) je 6wuno ca HanasoM Yy3HanpegoBane
(nbpose (MpadmkoH 1).

B IHTepmeaujapHa rpyna 21; 38,18%
® OpcyctBo (hmbpose 28; 50,91%

Y3Hanpegosana thmbposa 6; 10,91%

MpagmkoH 1. Pacnopgena naunjeHata ca NAFLD y ogHocy Ha BpegHocT NAFLD
(hmbpo3HOTr CKopa
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Kruskal-Wallis Tect 1 ANOVA noTtBpannn cy aa nocroje CTaTUCTUYKN 3HayajHe
pasnunke nmehy rpyna nogebeHnx Ha ocHoBy BpeaHocT NAFLD thmbposHor ckopa y
0flHoCy Ha roguHe ctapoctu (p<0,001), ravkemmnjy HawTte, 6poj TR, OS, BMI, SKP,
ofHoca AST/ALT (p<0,01), ka0 1 HMBO AMPEKTOr GUnnpybuHa n anbymmHa (p<0,05).
YT1BpheHe cy CTaTUCTUYKM 3HaYajHe pas/IMKe Yy NOJHOj CTPYKTYpPU nauumjeHaTa oBe Tpu
rpyne. MyLKku non 61o je CTaTUCTUYKM 3HaYajHO 3aCTYN/beHWjU Y FPYNK ca OACYCTBOM
(hnbpo3e y ofHOCYy Ha uHTepmeamjapHy rpyny (p<0,01) n y ogHocy Ha rpyny ca
y3HanpegoBasiom nbposom (p<0,05) (Tabena 29.).

MpoceyHa CTapoCT nauujeHata ca y3HanpegoBaniom gubposom (64,50+5,24) n'y
rpynu ca uvHTepmegujapHom uoposom (57,1945,13) cTaTuCTUUKKM je 6una 3Ha4ajHo
BULLIA Yy OJHOCY Ha rpyny ca oacyctsom ¢ubpose (40,11+11,11) (p<0,001), a cTapocT
rpyne ca y3HanpegoBasioM r6po30M CTaTUCTUYKM je 3Ha4vajHO 6Guna BuLLA U Y OfHOCY
Ha CTapocCT UHTepmeaunjapHe rpyne (p<0,01) (Tabena 29.).

Y ofHoCy Ha rpyny naumjeHara ca OACYCTBOM (h16po3e CTaTUCTUYKM 3Ha4ajHO
BULIA CpeAtba BPEOHOCT jyTapwe T[/IMKeMuje HawTe je yTBpheHa Kog rpyne ca
y3HanpegoBasiom ¢unoposom (p<0,05), anm n y uHTepmeaujapHoj rpynu (p<0,01).
Cpefatbe BpeAaHOCTU anbymuHa cy 6une Hajsulle Yy rpynu naumjeHata ca OAyCTBOM
(hnmbpo3e, CTaTUCTMUKN 3HAYajHO BMLIE Yy OAHOCY Ha 006e npeocTane rpyrne MoOHaoco6
(p<0,05). Cpearbe BpefHOCTU CepyMCKUX HMBoa ALT cy Oune Hajsuwe y rpynu
nayumjeHata ca 0ACycTBOM (hnbpo3se, ann 6e3 CTaTUCTUUKE 3HAYajHOCTU Y OAHOCY Ha
ocTasie AiBe rpyre noHaoco6. BpegHocT ALT y UHTEpMeAMjapHOj rpynu CTaTUCTUYKK je
Ouna 3HayajHO BMLIA Yy OAHOCY Ha rpyny ca y3HanpegoBasiom ¢uoposom (p<0,05).
Cpegmwe BpegHocTM  (ubpuHoreHa cy Owune Hajpulle KO — WUCNUTaHWKa  ca
y3HanpegoBasioM (MOpo30M, CTAaTUCTMYKM 3HAYajHO BMLLIE Yy OAHOCY Ha rpyny ca
ofacyctsom hmbpose (p<0,05). Cpeare BpeAHOCTM TpomboumMTa Cy 6une Hajsulle y
rpynn ca OACYCTBOM (hnbpo3e, CTATUCTMYKM 3HAYajHO BULIE Y OJHOCY Ha
nHTepmeanjapHy rpyny (p<0,001) n rpyny ca ysHanpegosanom (uoéposom (p<0,05).
YT1BpheHe cy HajBuLle cpefte BpeaHocT obuma OS n BMI y rpynu ca y3Hanpeaosanom
(hM6po30M, CTATUCTUYKM 3HAYajHO BULLE Yy OAHOCY Ha rpyny ca OAcycTBOM (mbpose
(p<0,001) 1 y ogHocy Ha nHTepmeamjapHy rpyny (p<0,05) (Tabena 29.).
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Tabena 29. [demorpadicKu, aHTPOMOMETPUJCKM W OUOXEMMJCKM MapaMeTpu

naymnjeHata NAFLD rpyne y ogHocy Ha BpegHocT NAFLD gubpo3Hor ckopa

MapaveTap O,quTi(i ;pgm6po3e I/IHTepme,cr;:ljSEHa rpyna Y3Hanpe,qogiga thn6posa
CTapocT (rog)*** 40,11+11,11 38,50 57,1945,13 a***58,00 64,5045,24 a***h*65,00
Mon *** (a vs bc) 18 10 A 4 17 1 5
(MyLIKM/KEHCK1N) (64,29%) | (35,71%) (19,05%) | (80,95%) (16,67%) | (83,33%)

I nukemuja(mmol/l)** 5,76+1,19 5,45 7,10£2,38 a**6,20 8,3744,72 a*6,40
WHCyAnH (mu/l) 36,05+20,03 29,95 44,64+36,14 29,00 34,43+37,54 20,80
HOMAIR 9,7147,21 7,47 17,40+23,85 7,63 19,07+33,33 6,07
Urati (umol/l) 375,62487,11 388,40 352,96+67,87 354,20 431,03+177,15 398,30
UBIL (umoly 13,31%6,08 12,40 11,55+4,91 11,20 14,62+6,20 13,50
DBIL (umoly* 2,13+1,02 1,85 2,0740,60 2,00 3,30£1,99 2,85
AnBYMUHM (g/l)* 46,27+2,85 bc*46,60 44,15+2,71 43,70 43,02+3,62 43,30
HOL (mmol/) 6,02+1,09 5,83 5,86+1,03 6,25 5,1+0,91 5,14
HDL (mmol/) 1,1240,26 1,10 1,21£0,22 1,22 1,07£0,29 1,07
LDL (mmol/T) 3,91+0,86 3,85 3,65+0,95 3,80 3,38+1,20 3,30
TG (mmol/l) 2,3741,32 1,9 2,28+0,89 2,04 1,870,85 1,55
AST (Un) 39,05+25,67 30,30 42,35+19,10 38,60 37,809,31 39,80
ALT (U 65,10+52,36 51,20 59,22+34,64 ¢*55,30 34,87+18,50 30,35
ALP (u/) 66,84+24,73 59,75 73,63+28,17 65,90 89,00+43,48 87,00
GGT (un) 67,34+82,97 37,90 49,70+32,54 41,40 76,70£78,55 55,95
CRP (mg/l) 4,45%3 47 3,50 5,89+ 8,06 3,10 15,45+26,83 4,30
®epuTiH (ug/l) 154,27+125,48 148,40 127,29+ 94,96 101,00 167,20£124,54 129,55
INR 1,06+0,08 1,03 1,06+0,10 1,06 1,18+0,20 1,10
FIB (g/l) 4,23+0,88 4,16 4,53+0,80 4,27 5,41+1,77 a*4,93
TR x10%1 ** 275,39£72,41 ***bggzea, 207,81£39,00 212,00 212,1735,89 230,50
0S (cm) ** 104,1445,55 102,50 106,24+9,56 107,00 117,17+8,40 a***bg 175
TT (ko) 94,63+14,68 92,50 87,35+15,84 83,00 98,006,00 b*99,00
TV (m)*** 1,73£0,10 bc**1,74 1,6240,11 1,60 1,61+0,04 1,60
BMI (kg/m?)** 31,47+3,50 31,84 33,18+4,35 32,04 37,91+2,51 a***h*37,84
SKP (mmHg)** 130,54+15,95 130,00 141,43+13,24 a*140,00 153,33+32,04 15,50
DKP (mmHg) 83,21+11,32 80,00 87,38+6,25 90,00 82,50+18,37 80,00
AST/ALT** 0,67£0,21 0,62 0,80£0,31 0,70 1,27£0,51 a**b*1,17

* — p<0,05, ** — p<0,01, *** — p<0,001
a — VS 04CyCTBO (hrbpo3e, b — vs nHTepMeaujapHa, ¢ — VS y3HanpefoBana gpuoposa

MaynjeHTn ca y3Hanpeaosanom rMbpo3oM Cy UMann HajBuLLIE CpefHe BPeAHOCTU

TT, CTaTUCTUYKM 3HAYajHO BULLE Yy OAHOCY Ha WCMUTaHWKE WHTepMeAnjapHe rpyne
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(p<0,05). Cpearwe BpeaHocTM SKP cy 6Gune Hajsuwe y rpynu ca Yy3HanpeaoBasiom
(hn6po30M, anu 360r BUCOKE CTaHAAPAHE AeBMjaLmje, a Manor y3opKa, He 1 CTaTUCTUYKU
3HauajHe y 0jHOCY Ha ocTasie ABe rpyne noHaoco6. CTaTUCTUYKM 3HAYajHO BULLIE CPeaHEe
BpegHoCT SKP yTBpheHe cy y WHTepMeAujapHOj rpynu y OAHOCY Ha rpyny ca
ofcycTsom prbpose (p<0,05). Hajsuwwa cpeatba BpeaHocT ogHoca AST/ALT yTtepheHa
je y rpynu ca ysHanpegosanoMm (pmobpo3om, CTaTUCTUYKM 3HA4YajHO BULLA Yy OHOCY Ha
rpyny ca oacyctsom ¢mnopose (p<0,01) n y oaHOCY Ha MHTepMeaujapHy rpyny (p<0,05)
(Tabena 29.).

Y NAFLD rpynu naumjeHaTa ca oacyctBom ¢mbpose 11 (39,29%) je 6uno
NPEKOMEPHO yXpareHo 1 17 (60,71%) naymjeHaTa je 6110 rojasHo. Y MHTepMeaunjapHoj
rpynu 6 (28,57%) nauujeHata je 6uno npekoMepHo yxpaweHo v 15 (71,43%) je 6uno
rojasHo, AOK Cy y rpynu ca y3HanpefoBasioM (MOpo30M CBU MauMjeHaTV UMai HEKM
CTeneH rojasHocTu, Hajsuiie 4 (66,67%) naumjeHTa ca APYrum CTEMEHOM rO0ja3HOCTW.
Hwnje yTBpheHa CTaTUCTUYKM 3Ha4YajHa pas3fiMka y CTeneHy yXpakeHoCT M3mehy rpyna

(hopmupaHux Ha ocHoBy NAFLD tmbposHor ckopa (Ta6ena 30.).

Tabena 30. Yxpat€eHOCT M rojasHocT naymjeHata NAFLD rpyne y ogHocy Ha

BpeaHocT NAFLD thrbpo3sHor ckopa.

OaycTBo hubpose | WHTepmeanjapHa rpyna | ~ 3Hanpeaosana
Mapametap Ay n=§p8 P P ﬁzjzf Py, (ubpo3a
n=6
YXpareHoCT
BMI < 18,5kg/m2 0 0,00% 0 0,00% 0 0,00%
BMI og 18,5 kg/m? go 24,9 kg/m® | 0 0,00% 0 0,00% 0 0,00%
BMI og 25 kg/m2 [0 29,9 kg/m2 11 39,29% 6 28,571% 0 0,00%
BMI > 30,0 kg/m2 17 60,71% 15 71,43% 6 100,00%
I"ojasHOCT
bes 11 39,29% 6 28,571% 0 0,00%
BMI og 30 kg/m2 [0 34,99 kg/m2 12 42,86% 9 42,86% 1 | 16,67%xa*
BMI og 35 kg/m2 [0 39,99 kg/m2 5 17,86% 4 19,05% 4 66,67%
BMI Behu of 40 kg/m2 0 0,00% 2 9,52% 1 16,67%
**— p<0,01

a — Vs 04yCcTBO (hnbpose
X — nopehetbe 6r1are, cpeae n3pakeHe 1 0361bHE rojasHOCTY Kao jeAMHCTBEHE KaTeropuje
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YTBpheHo je Aa je rojasHoCT npeor, gpyror 1 Tpeher cTeneHa Kao jeANHCTBEHA
KaTeropmja rojasHOCTW CTAaTUCTUYKM 3HA4YajHO 3acTyr/beHWja Ko MauujeHata ca
y3HanpeaoBasiom (Gubpo3oM Yy OAHOCY Ha NauumjeHTe 6e3 y3HanpedoBane (unopose.
(p<0,05) (Tabena 30.).

Y NAFLD rpynu nauujeHata ca y3HanpegoBaioM (m6po30M CBY NauujeHTn cy
nmanun Beh AnjarHOCTUKOBaHY U fiedeHy xunepteHsujy n DM Ttun 2. Kog naumjeHara ca
NAFLD ca spegHocTMa NAFLD (hmbpo3HOr CKopa Koju ce KapaKTepuLle Kao 0CYCTBO
(hnmbpo3e CTaTUCTUYKM je O6MN0 Mare naumjeHaTa ca XWUMEPTEH3UjOM Yy OfHOCY Ha
nHTEepMeanjapHy rpyny (p<0,01), kao 1 rpyny ca y3Hanpegosaiom uoéposom (p<0,05).
3acTyn/beHOCT naumjeHata ca DM Tun 2 CTaTUCTMYKM je 6MO 3HauajHO BuLIA Y
NHTEPMEAWjapHOj FPYNK 1 rPynu ca y3HanpeaoBasioM (nbpo3om y 04HOCY Ha NauujeHTe
ca oacyctsoM mbpose (p<0,001) (Tabena 31.).

Tabena 31. 3acTyn/beHocT DM Trn 2 1 xunepTeH3nje naymjeHata NAFLD rpyne

y ogHocy Ha BpegHocT NAFLD ¢unbpo3Hor ckopa.

OpycTBO (hnbpose MHTepMeanjapHa rpyna Y3Hanpegosana proéposa
MapaveTap By 5 ;té P p ﬂ.:JZ f Py P .U.n:6 ¢u6p
XunepTeHsuja 15 53,57% 19 90,48%*" 6 100%™
DM 5 17,86% 15 71,43%*" 6 100%™

* — p<0,05, ** — p<0,01, ** — p<0,001
a — VS 04CyCTBO (hrbpo3e

YT1BpheHo je Aa 3acTyn/beHOCT naumjeHata ca MS pacte ca nopactom NAFLD
(hMbpOo3HOI CKopa Kao KaTeropmjckom Bapujabnom, ogHOCcHO Hajseha je (100,00%) kof
nauujeHata ca y3HanpeaoBasiom (hMOpo3oM, a HajMara Kof naumjeHaTa ca OACYCTBOM
(hunbpo3se (78,57%), MehyTMM ¢ 063MPOM Ha penaTMBHO Mase rpyrne, a BUCOKE MPOLEHTE
nauujeHara ca MS, Hucy HafeHe CTaTUCTUYKM 3HaYajHe pas/vke. Ha 0Baj HA4YMH MOXe
ce 06jaCHMTN N NopacT 3acTYM/bEHOCTM cneaehnx KOMNOHeHTN MS: nosehaHor o6vma
CTpyKa, MpucycTBa [AMjarHOCTUKOBAHE W JieYeHe XMMNepTeH3uje WAN  MOBULLEHUX
BpeaHocTn SKP n/vnn DKP 1 NoBuLIEHMX CEPYMCKUX HUBOA FIMKEMUje HalTe 0AHOCHO
npucytHor DM Tun 2. MNpucycteo aujabeTeca UM NOBULLIEHNX HUBOA MMKEMM]e HaLLTe

Kao MeTabo/nMykKa KOMMOHEHTa CTaTUCTUYKM je BMna 3acTyn/beHNja Yy UHTEPMEANjapPHO]

89



Jlokmopcka mesa Topoana Ilemposuh, cney. op meo.

rpynu u rpynu ca Yy3sHanpegoBasiom (Mopo3oM MOoHaoco6 y nopehewy ca rpynom
nayunjeHata ca ofcyTHom ¢mbposom (p<0,05). MosBuweH HMBO TG Kao MeTaboMyKa
KOMMOHEHTa 61na je 3acTyn/beHnja y rpynu ca oacyTHOM (hMbpo3oM 1 MHTEPMEANjapHOj]
rpynu y OHOCY Ha rpyny ca y3HanpegoBasioM (hnmopo3oM, a pasnvka n3mehy rpyne ca
O[ICYTHOM (hMbpOo30M U rpyne rge je rmbposa y3HanpeaoBana je CTaTUCTUUKM 3HavajHa
(p<0,05) (Tabena 32.).

Tabena 32. 3acTyn/beHOCT MeTaboMukor cuHapomMa naumjeHata NAFLD rpyne y

ofiHocy Ha BpeaHocT NAFLD thmbpo3Hor ckopa.

MapameTap O,quTiti g)8M6p03e I/IHTepmeﬂ,ija{)Ha rpyna Y3Hanpe,u,?13:aga hmbposa

MS 22 | 857% 20 95,24% 6 | 100,00%
KomnoHeHTe MS
MS 06um cTpyka (cm) 22 78,57% 20 95,24% 6 100,00%
MS HDL (mmoln) 16 57,14% 14 66,67% 4 66,67%
MS TG (mmol/l) 20 71,43%° 15 71,43% 1 16,67%
MS xunepretauja/SKP Wi 23 82,14% 21 100,00% 6 100,00%
MS ravkemuja=5,6 mmol/l/DM 14 50,00% 18 85,71%" 6 100,00%*
Bpoj MS KOMNOHEHTH

0

1 1 3,57% 0 0,00% 0 0,00%

2 5 17,86% 1 4,76% 0 0,00%

3 9 32,14% 5 23,81% 2 33,33%

4 8 28,57% 5 23,81% 3 50,00%

5 5 17,86% 10 47,62% 1 16,67%
* — p<0.05

a — Vs rpymna ca oAcyTHOM (r6po3oM, € — VS Fpymna ca y3HanpeaoBaioM (mbposom

Hucy yTBpheHe CTaTUCTUYKM 3HaYajHe pas/ivKe pacnoene nauujeHara no 6pojy

KoMnoHeHaTa MS n3mehy rpyna gopmuparmx Ha ocHoBy NAFLD ¢nbpo3Hor ckopa.

6.10. PesynraTn yJarpasBy4yHOr nperJiega jerpe

YNTpasBy4HMUM MperaefoM jeTpe U3BPLUUAM CMO NPOLIEHY BENMYNHE U CTPYKTYpe
napeHxnMma jeTpe, eXOKOHTpacT m3mehy jeTpe M gecHor 6ybpera, CTerneH eXoreHocTu

napeHxmMma, CTeneH BuM3yanmsaumje KpBHUX CydoBa, Aujaparme, MocTepuopHoOr
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CermMeHTa [IeCHOr pexHa, OAHOCHO CTeneH ateHyauuje UZ Tanaca. Y ntpacoHorpadujom
YTBPAW/IN CMO CBa TPY CTereHa Heaslkoxo/iHe MacHe jeTpe. CteneH | uam 6nara cteatosa
ce UZ npukasyje ka0 YMEPeHO XMUMepexoreH rnapeHXum, y3 BU4/bUBY NOPTa/IHY BEHY U
anjachparmy. CteneH Il uim ymepeHa creatosa nofpasymeBa M3pasuTuje XunepexoreH
napeHxmMm jeTpe, Tako fa Ce WHTpaxenaTMyHW KPBHWU CydoBW U Aujaparma cnabuje
npukasyjy (Cnuka 4.), n ctenen lll, jeTpa je n3pasnto xurnepexoreHa, 6e3 MoryhHocTu
[obpe BuM3yanuM3aumje MNOPTHE BeEHe, Aujadparme, MNOCTEPUMOPHOr CErmMeHTa AecHOr

peXHa, 0AHOCHO NPUCYTHa je ateHyaumja UZ Tanaca (Cnunka 5.).
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Cnuka 4. YNnTpasBy4Hu Hanas cTeatose jeTpe, creneH Il.
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Cnuka 5. YnTpa3By4yHu Hanas cteatose jeTpe, cTeneH Ill.

Hajsehun 6poj naumjeHata NAFLD rpyne, 23 (41,82%), umano je ynTpassyyHu
Hanas macHe jetpe 11 cteneHa, 20 (36,36%) naumjeHaTa je umano UZ Hana3 macHe jeTpe
Il cteneHa n 12 (21,82%) naymjeHata 6mno je ca | cTerneHom.

Kruskal-Wallis Tect 1 ANOVA aHanu3a nokasaivm cy Aa noctoje CTaTUCTUYKU
3HauvajHe pasnnke M3Mehy rpyna ca pasMnunMTUM YATPa3BYYHUM CTEMNEHOM 3a UHCY/UH,
rnnkemunjy Hawrte, LDL xonectepon, OS, BMI (p<0,05), HOMA-IR n TT (p<0,01)
(Tabena 33.).

Ha ocHoBy CtyaeHToBOr T-Tecta n Mann-Whitney TecTa, nopefherwem rpyna ca
pasIMuNTUM YNTPasBY4YHUM CTENeHOM MoHaocob, kop naumjeHata NAFLD rpyne
YNTPa3By4yHOr Hasasa MacHe jetpe Il cteneHa cpeatbe BpegHoCT BMI cTtatuctnykm cy
Oune 3Ha4ajHO BULLE Yy OLHOCY Ha rpyny ca YNTa3By4YHUM Hana3om MacHe jeTpe |
cTeneHa, 33,26+4,16 (33,29) vs. 29,85+3,11 (33,26) kg/m? (p<0,05). Takohe, mauujeHT
ca UZ Hanasom MacHe jeTpe Il cTeneHa, y nopehery ca ca naumjeHTuma ca UZ Hanasom
| cTeneHa, UManun cy CTaTUCTUYKM 3HAYajHO BULLe cpefrse BpegHocTy OS (109,26+7,76
vs.100,75+6,15 cm) n BMI (34,01+4,12 vs. 29,85+3,11 kg/m®) (p<0,01). Cpeama
BPEAHOCT TeNecHe TeXMHe buna je HajsuLla Ko naynjeHata ca UZ Hana3om MacHe jeTpe
Il cTeneHa, CTaTUCTUYKM 3HAYajHO BULLIA Y OAHOCY Ha naunjeHTe ca UZ Hana3om macHe
jetpe Il cteneHa (p<0,05) n UZ Hanazom MacHe jeTpe | cteneHa (p<0,001).

Y opgHocy Ha nauujeHTe ca UZ Hana3oM macHe jeTpe | cTeneHa CTaTUCTUYKK CY

3Ha4ajHo 6une BULLE CpefHe BPeAHOCTM MHCYUHa HawTe 1 HOMA-IR kof naumjeHata
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ca UZ Hanazom macHe jetpe Il (p<0,01) u Il cteneHa (p<0,05). Cpeare BpeaHOCTM
rMKEMUje HalLTe CTaTUCTUYKK Cy Brne 3HauajHO BuLIe Kof nauujeHaTa ca UZ Hana3om
macHe jeTpe Il n 11l cTeneHa y oAHOCY Ha nauuMjeHTe yATpa3By4yHOr Hanasa | cteneHa
(p<0,05). Hwuje HaheHa CTATUCTMUKM 3HAYajHa pas3vKa Cpefrux BpPeaHOCTM
ammnHoTpaHcdepasa, ALP, GGT, xonectepona, Tpuramuepuga, CRP, ¢mbpuHoreHa u

(hbepuTMHA KOA NaumjeHaTa ca pasIMuuTM ynTpasBy4HUM cTeneHoMm (Tabena 33.).

Tabena 33. [emorpafcku, aHTPOMOMETPUJCKA U OMOXEMMCKM MNapaMeTpu

naunjeHara ca NAFLD y ogHocy Ha UZ cTeneH macHe jeTpe

MapameTap NAFLD UZ | n=12 NAFLD UZ Il n=20 NAFLD UZ Il n=23
CTapocT (rog) 48,00 + 1518 53 5080 + 12,74 54 4865 =+ 12,36 52
(rg‘;'n"(fl“/’:;"ja 549 + 0,93 5,35 710 + 297 6,00 6,64 + 224 76,10
(Vr'nt%ﬂ”'* 2292 + 816 22 4803 + 3313 | ¥"3540 | 39,92 + 2915 | 30,00
HOMA-IR™ 561 + 212 5,16 1811 = 21,99 | *850 1401 + 20,03 7,92
Ypatnt (umotny | 350,86 + 95,67 336,65 | 38227 + 106,38 | 37525 | 376,52 + 85,07 381,3
UBIL (umolit) 1115 = 27 11,6 1423 + 715 12,1 1238 + 523 12,2
DBIL (umolil) 1,78 + 047 18 245 + 144 2,1 228 + 089 2,1
gﬂf’y”‘””” 4506 + 257 44,85 4487 + 329 4485 | 4533 + 3,26 46
HOL (mmol/l) 627 + 094 5,83 50 + 098 6,17 554 + 113 528
HDL (mmol/l) 125 + 024 1,18 112 + 022 1,08 1,12 + 027 1,12
LDL (mmol/) 415 + 083 4,05 392 + 09 3,95 341 + 09 35
TG (mmol/) 224 + 1,25 1,83 232 + 094 1,87 227 + 123 1,96
AST (Uil 3851 + 2319 332 4332 + 26,89 35 3830 + 16,14 348
ALT (Ui 50,04 + 2101 46,45 6736 + 61,87 54,55 57,74 + 3293 55,3
ALP (un) 7226 + 2644 65,55 7188 + 2834 61,8 7161 = 3121 65,9
GGT (Ul 84,10 + 113,11 39,7 5068 + 50,56 351 59,41 + 4537 41,7
CRP (mg/l) 569 + 49 4,15 711+ 1495 3,65 568 + 7,65 32
depuTuH gy | 151,88 + 161,38 | 111,05 | 13757 + 100,73 | 12995 | 14878 =+ 9856 1427
INR 1,02 + 0,05 1,03 109 + 008 1,08 1,08 + 0,14 1,03
FIB (g/l) 446 = 07 4,29 460 + 131 4,28 436 + 001 42
TR x10%1 24517 + 58,12 2455 | 25645 + 79,25 2375 | 22943 + 5844 226
0S (cm) " 100,75 + 6,15 101 10640 = 9 103,5 | 109,26 + 7,76 107,00
TT(kg)™ 8210 + 9,22 79,1 8977 + 1359 91,5 9963 + 148 #9"100,00
TV (m) 1,66 + 012 1,66 164 + 01 1,61 1,71+ 012 1,72
BMI (kg/m)” 2985 + 311 29,27 3326 + 4,16 3329 | 3401 =+ 412 34,22
SKP (mmHg) 13292 + 13,22 140 13250 + 156 130 14348 + 21,92 140
DKP (mmHg) 82,08 + 10,33 80 8300 + 951 80 87,61 + 11,57 90
AST/ALT 078 + 0,26 0,69 080 + 0,34 0,74 078 + 039 0,63

a-vsUZI, b-vsUZII c-vs UZIII,
* — p<0,05, ** — p<0,01, *** — p<0,001
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"0ja3HOCT Kao KaTeropumja yxpareHOoCTU CTaTUCTUYKKM je Buna 3acTyn/beHuja Kof
naymjeHata ca UZ Hanazom MmacHe jetpe Il m Ill cTeneHa MOHaoco6 y oAHOCy Ha
naymjeHte ca UZ Hana3oM MacHe jeTpe | cteneHa (p<0,05), a ncta 3HauajHOCT ce fobuja
N Ha OCHOBY Tabene KoHTUreHumje 3x2. bnara, cpefre n3pakeHa U 036M/bHa rojasHoCT
Kao jeJMHCTBEHa KaTeropuja rojasHOCTW CTaTUCTUYKM 3HaYajHO Cy 6une 3acTyn/beHuje
Kof naumjeHaTa ca UZ Hanasom macHe jeTpe Il cTeneHa y ofHocy Ha nauumjeHte ca UZ
Hanas3om MacHe jeTpe | cteneHa (p<0,05), (Tabena 34.).

Tabena 34. Kopenaunja BMI y ogHocy Ha UZ cTeneH mMacHe jeTpe

NAFLD UZ |, NAFLD UZ 11, NAFLD UZ 11,
Mapauerap n=12 n=20 n=23
BMI (kgm?) Broj % Broj % Broj %
BMI < 18,5 kg/m? 0 | 000 | 0 | 000% | 0 | ¢ 0,00% |
BMI og 18,5 kg/m? o 24,9 kg/m? 0 0,00% 0 0,00% 0 0,00%
BMI op 25 kg/m? o 29,9 kg/m? 8 66,67% 4 20,00% 5 21,74%
BMI > 30,0 kg/m** 4 33,33% | 16 80%* 18 | 78,26%
BMI (kgm?) bpoj % bpoj % bpoj %
BMI og 30 kg/m? 1o 34,99 kg/m? 3| 25,00% | 10 | 50,00%* | 9 | 39,13%>" |
BMI og 35 kg/m? 1o 39,99 kg/m? 1 8,33% 5 25,00% 7 30,43%
BMI sehu o 40 kg/m? 0 0,00% 1 5,00% 2 8,70%

*
— p<0,05
a — Vs. YNTpasByyHM CTeneH |, X— nopefieHm Kao jeMHCTBEHa KaTeropuja ucnutanuuym ca BMI > 30 kg/m?

Ha ocHoBy Tabena KOHTUreHumje 3x2 MpUCYCTBO XunepTeHsvje 1 DM tun 2 y
NAFLD rpynu cTaTUCTUYKM Ce 3HA4ajHO pasMKoBasio Yy ofAHocy Ha UZ cTeneH macHe
jetpe (p<0,05) (Tabena 35.).

Tabena 35. 3acTyn/beHOCT xunepTeH3nje 1 DM tun 2 Kog naumjeHata ca NAFLD

y 0gHocy Ha UZ cTeneH mMacHe jeTpe

MapameTap NAFLD UZ I, n=12 NAFLD UZ 11, n=20 NAFLD UZ 111, n=23
XunepreHauja 5 41,56% 16 80,000 19 82,61%"
DM 2 16,67% 10 50,00% 14 60,87%
* — p<0,05, a—vs. UZ cTeneH |
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MopeheteM MOHA0CO6, XMNepPTEH3Nja je 6una 3acTyrn/beHUja KOA NalumjeHaTa ca
UZ Hanasom macHe jetpe Il n Il cTeneHa y ogHocy Ha nauujeHTe ca UZ Hanasom |
cTeneHa (p<0,05).

Takohe, DM Tnn 2 je 6M0 Haj3aCTyn/beHNjU Ko naumjeHata ca UZ Hana3om
macHe jeTpe Il cTeneHa, CTaTUCTUYKM 3HAYaJHO BYLLE Y OLHOCY Ha rpyny nauujeHara ca
UZ Hana3om | cteneHa (p<0,05) (Ta6ena 35.).

YT1BpheHa je CTaTUCTUYKM 3HA4YajHa pas/Mka Yy 3acTyrn/beHOCTW MosioBa M3Mehy
naumjeHata NAFLD ca UZ Hana3zom macHe jetpe Il n 111 cteneHa p<0,05. MyLwkn non je
CTaTUCTUYKM BMO 3acTyrn/beHMju Kopg naumjeHata NAFLD rpyne ca UZ Hanasom |l
CTeneHa y oAHOCY Ha rpyny nayujeHarta ca UZ Hanaszom macHe jetpe Il cteneHa (Tabena
36.).

Tabena 36. 3acTyn/beHocT nonosa nauujeHata ca NAFLD y ogHocy Ha UZ

CTerneH MacHe jeTpe

Mon NAFLD UZ I, n=12 NAFLD UZ Il, n=20 NAFLD UZ 11, n=23
JKeHcku 7 58,33% 15 75,00% 10 43,48%
MyLLKu 5 41,67% 5 25,00% 13 56,5206""

* —p<0,05, b — vs. ynTpasBy4Hm cTeneH Il

MeTabo/IMUYKN CUHAPOM je CTaTUCTUYKM BMO 3aCTYN/beHWUjU KOA NauujeHarta ca
UZ Hanasom macHe jetpe Il n Il cteneHa (p<0.01) y ogHocy Ha naumjeHTe ca UZ
Hana3om MacHe jetpe | cteneHa (Tabena 37.).

3aCTyn/beHOCT  CHWXKeHWX HuBoa HDL-xonectepona Kao MeTabonmuke
KOMMOHEHTe Yy OAHOCY Ha nauujeHaTe ca UZ Hana3omM MacHe jetpe | cTeneHa
CTaTUCTUYKM jJe 3HayajHO Buwa kop naumjeHata Il (p<0,01) m Il UZ crteneHa macHe
jetpe (p<0,05). Beh noctojehm DM Tun 2 wnnm NOBULLIEHA T[MKeMUja HawiTe
Haj3acTyn/beHnja je Kog naumjeHata ca Il UZ cTeneHOM macHe jeTpe, CTaTMCTUYKK
3HavajHO BULLIE Y 0AHOCY Ha NaumnjeHTe UZ | cteneHa (p<0,05) (Tabena 37.)

Y NAFLD rpynu ca UZ Hana3om macHe jetpe Il u Ill cTeneHa cTatucTUYKK je
Oun0 3HayajHoO BuMLE MauujeHata ca 4 U 5 KOMMNOHEHTU MeTabo/IMYKOr CUHApOMa Y

O[IHOCY Ha rpyny naumjeHata ca UZ | cteneHom macHe jeTpe (p<0.05) (Tab6ena 37.).

95



Jlokmopcka mesa Topoana Ilemposuh, cney. op meo.

Tabena 37. 3acTyn/beHOCT MeTabo/IMUKOr crHApoMa Kog nauyunjeHata ca NAFLD

y 0gHocy Ha UZ cTeneH macHe jeTpe

MapameTap NAFr'];DlZUZ L | NAFLD UZ II,n=20 | NAFLD UZ Ill, n=23

MS 6 50,00% | 20 | 100,00% ¥~ 22 95,65% *
KomnoHeHTe MS
MS 061M CTpyKa (cm) 9 | 7500% | 18 90,00% 21 91,30%
MS HDL (mmoln) 3 25,00% | 15 75,00% *~ 15 65,22% ="
MS TG (mmoli) 7 | 5833% | 13 65,00% 16 69,57%
MS xunepTteHamnja/SKP n/unu DKP 10 83,33% 18 90,00% 22 95,65%
MS ravkemuja=5,6 mmol/l/DM 5 | 41,67% | 15 75,00% 18 78,26% %"
Bpoj MS KOMNOHEHTH

0 0 0,00% 0 0,00% 0 0,00%

1 1 8,33% 0 0,00% 0 0,00%

2 5 | 41,67% 0 0,00% 1 4,35%

3 3 | 2500% | 6 | 30,00% | 7| 30,43%
4 1| 833% 9 | 4500% % 6 26,00%
5 2 | 16,67% 5 25,00% 9 39,13%

* — p<0,05, ** — p<0,01,
a—vs UZ cTeneH I, x — nopeheHm kao jeJUHCTBEHa KaTeropuja naumjeHTy ca 4 i 5 komnoHeHTe MS

6.10.1. IIpenuxTOpH YJTPa3BY4YHOI HAJIa3a MaCHe jeTpe

6.10.1.1. Pe3yaraTu yHMBapHMjaHTHe JOTHCTHYKe perpecHoOHe aHAIN3e

Ha ocHoBy pesyntata YHUBapWjaHTHe JOMUCTUYKE PErpecuoHe aHanuse
CTaTUCTUYKM 3HAYajHN NapaMeTpu O UHTEepeca 3a MojaBy BULLIET YNTPa3BY4YHOr CTemneHa
macHe jeTpe Kog nauujeHata ca NAFLD (UZ ctenen Il u 111 macHe jeTpe) cy: BMI, MS,
Opoj KOMMOHeHTU MS, KOMMNOHeHTa MS CHWKeH cepymckn HMBO HDL Xxonectepona v
rojasHoct (p<0,01), kao n nHcynmH, HOMA-IR, OS, TT, rojasHoOCT npBor U Apyror
CTeneHa, xunepteH3anja, DM tnn 2 n KOMNoHeHTa MS noBuLLEeHa rMMKeMMja HaLLITE UK
Beh npucytaH DM 1un 2 (p<0,05). Mpucycteo MS noeehasa BepoBaTHOhy 3a BULWIKM UZ
cTerneH macHe jeTpe 42 nyta (IP 4,28-411,97), komnoHeHTa MS cHWXeH HMBO HDL
xonectepon 6,92 nyta (IP 1,61-29,80), rojasHocT 7,56 nyta (IP 1,85-30,86), rojasHocT
npsor creneHa 5,63 nyta (IP 1,20-26,41), rojasHocT gpyror creneHa 10,67 nyta (IP
1,12-101,34), DM Ttun 2 6,32 nyrta (1,23-32,34), xunepteHsuja 6,12 nyra (IP
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1,54-24,37), KomnoHeHTa MS nosuLleHa ravkemunja Hawte uam npucytaH DM tun 2

4,62 nyta (IP 1,20-17,79) (Tabena 38.).

Tabena 38. BpegHoctv OR 3a npoueHy yTuuaja (haktopa of MHTepeca Ha rojaBy
BULLEr Y/TPa3BY4HOr CTeneHa MacHe jeTpe- Pe3y/TaTh YHUBApPWUjaHTHE JIOTUCTUYKE

PErpecroHe aHanmae

95% IP
Mapametap OR Toma Foprea p
Crapoct (rop) 1,01 0,96 1,06 0,6939
Mon MyLKu 1,01 0,28 3,69 0,9904
[ nKemuja (mmol/l) 2,23 0,98 5,07 0,0558
VIHCYNUH (mun) 1,08 1,01 1,16 "0,0248
HOMAIR 1,39 1,04 1,86 "0,0250
Ypatut (umoln) 1,00 1,00 1,01 0,3567
UBIL (umoln) 1,08 0,95 1,23 0,2612
DBIL (umoln) 2,12 0,86 5,19 0,1021
ANGYMUHN (g1) 1,01 0,82 1,24 0,9537
HOL (mmolrr) 0,61 0,32 1,17 0,1386
HDL (mmolr) 0,12 0,01 1,80 0,1233
LDL (mmoin) 0,52 0,24 1,13 0,1002
TG (mmolr) 1,04 0,58 1,88 0,8868
AST ) 1,00 0,97 1,04 0,7637
ALT un) 1,01 0,99 1,03 0,4031
ALP (un) 1,00 0,98 1,02 0,9552
GGT wn) 0,99 0,99 1,00 0,2247
CRP (mg1) 1,01 0,94 1,08 0,8467
DEPUTUH (ug) 1,00 0,99 1,00 0,8208
FIB (g1) 1,02 0,54 1,92 0,9569
TR x10% 1,00 0,99 1,01 0,8832
OS (em) 1,16 1,03 1,31 "0,0150
TT (kg 1,08 1,02 1,14 "0,0115
BMI (kgm?) 1,34 1,07 1,67 0,0094
bnara rojazHoct 5,63 1,20 26,41 "0,0285
Cpefe n3paxkeHa rojasHocT 10,67 1,12 101,34 "0,0393
MpucyTHa rojasHoct 7,56 1,85 30,86 0,0049
SKP (mmHg) 1,02 0,98 1,06 0,3675
DKP (mmHg) 1,03 0,97 1,09 0,3326
XunepTeHsuja 6,12 1,54 24,37 "0,0101
DM 6,32 1,23 32,34 "0,0270
MS OS (cm) 3,25 0,62 17,15 0,1648
MS HDL (mmol/l) 6,92 1,61 29,80 70,0094
MS TG (mmol/l) 1,48 0,40 5,50 0,5587
MS xunepTeH3nja/SKP wnnm DKP 2,67 0,39 18,17 0,3164
MS ravkemuja =5,6 mmol/I/DM 4,62 1,20 17,79 "0,0261
Bpoj enemeHata MS 3,27 1,47 7,29 70,0037
MS 42,00 4,28 411,97 | 70,0013

* _ p<0,05, ** — p<0,01, *** — p<0,001
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MopacT 6poja enemeHata MS 3a jesaH nosehaBa BepoBaTHOhy Hanasa Buwer UZ
cTerneHa macHe jetpe 3,27 nyta (IP 1,47-7,29), nopact HOMA-IR 39% (IP 1,04-1,86),
BMI 34% (IP 1,07-1,67), OS 16% (IP 1,03—1,31), uxcynuH 8% (1P 1,01-1,16), a nopacT
TT 3a 1kg nosehasa BepoBaTHOhy 3a 036ubaH UZ Hana3s y ctygmjckoj rpynu 8% (IP
1,02-1,14) (Tabena 38.).

3HayajHe NpeauKTOPCKe Bapujabne M3 yHUBapWjaHTHE aHa/n3e YBPLUTEHE CYy Y
MOAen MynTuBapunjaHTHe NOrMCTUYKE pPerpecuje, ¢ TUM [a je U30CTaB/beHO MPUCYCTBO
yMepeHe 1 036u/bHe r0ja3HOCTM U TPETUPaHO je caMO NPUCYCTBO rojasHocTu. (Tabena
39.).

MynTuBapujaHTHa /IOTUCTUYKA pPErpecMoHa aHaiM3a je Kao HajBaHuje
npegvkrope suwer UZ cTeneHa MacHe jeTpe u3gsojuna: TT, XunepTeH3ujy, CHUXKeH

H1BO HDL xonecteposia Kao KOMMOHeHTe MS 1 npunagajyhy KOHCTaHTy.

Tabena 39. BpegHocti OR 3a NpoueHy yTuuaja akTopa of MHTepeca Ha nojaBy
BULLIEr YNTPa3BYYHOr CTEMeHa MacHe jeTpe, pe3yntati MyNnTUBapujaHTHE NOTUCTUUKE

PErpecyoHe aHann3e

95% IP
Mapametap OR Toma Foprea p
TT (kg 1,12 1,02 1,22 "0,0180
JleyeHa xunepTeHsuja 15,25 1,97 118,25 | 70,0091
MS HDL (mmoln) 7,25 1,21 43,30 "0,0298
Constant 0,00 0,0126

* _ p<0,05, ** — p<0,01, R* = 0,5319

PerpecnoHn Mofen Koju Kao He3aBMCHO MPOMEH/bMBE YK/by4yje 0Ba Tpu (hakTopa
N KOHCTaHTYy perpecuje objalirasa 53,19% npomeHy BepoBaTHOhe 3a nojasy Buwer UZ
cTeneHa MacHe jetpe (R? = 0,5319). Ha ocHoBy BpeaHocT OR HajsHauajHuju je yTuuaj
XWUNepTeH3uje, Cnean ytuuaj CHKeHnX BpegHocT HDL xonecteponia ka0 KOMMOHEHTe
MS, a notom u TT. TlojaBa BeNnKMX BpeaHOCTM IP 3a OBe KOMMOHeHTe Mogfena

nocneguua je seh HasegeHor (Tabena 39.).
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6.11. IaroxucrosiomKka aHaau3a OMONCHjCKHX Y30paKa mnalnujeHaTa

NAFLD rpyne

buoncuja jetpe je ypaheHa kop 16 (29,09%) naumjeHata ca Hea1KOXO/IHOM
mMacHoM 6orewhy jeTpe. Y MaTOXUCTOMOLIKOj aHasm3nm OMOMCUjCKUX Y30paka 3a
CEMUKBAHTUTATMBHO  O3HAa4yaBatbe  WU3PDKEHOCTW  MNOjefuHE  NaTOXWUCTOJOLLKe
KapaKTepucTuKe ynoTpe6/baBaHa je nogena Kopuihera y pagosuma Brunt u cap. 2441,

Y Hawoj rpynu naumjeHata ca NAFLD, kog 4 (25%) naymjeHta ytBpheHo je
nocTojarbe cTeatose (Cnvka 6.), 6e3 KpuTepujyma 3a cteatoxenaTtuTuc.

HeankoxonHu cteatoxenatutuc (NASH) gepuHmMcaH Ha OCHOBY MUHUMaIHUX
KpuTepujyma (MpUCyTHOCT CTeaTo3e, /10bynapHe ynasne 1 3HakoBa oLUTeherba Xxenarouura

y BuAy 6anoHuparba unv anontose) 61o je npucyTaH y 75 % cnyyajesa (Cnmnka 7. 1 8.).

Cnuka 6. Steatosis hepatis. HE, 06jektus x 40
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Cnuka 7. Steatohepatitis. HakynuHa numdounta n Kyndgeposux henmja. HE,
06jekTVB X 40

Cnuka 8. banoHusauuja xenatoumta i Mallory hijalin. HE, objektiv x 10
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Hajgehn  6poj 6uoncupaHux nauujeHata, 56,25% je wmao 6nary
HeKpouHamaTopHy aktusHocT (rpagyc 1), 12,5% naumjeHata je UMao cpefwe
N3paXKeHy HEKPOMH(IaMaTOPHY aKTUBHOCT (rpagyc 2) 1 Koa je4Hor nauujeHTta (6,25%)
yTBphieHa je u3paXkeHa HeKpouHdgnamatopHa akTMBHOCT (rpagyc 3). Kop jeaHor
nayunjeHTa je yTBpheHa npemowhasajyha (,,bridging") puobposa (Tabena 40.).

Tabena 40. Y4yecTasloCT W  U3PDKEHOCT MOjeAUHMX  NATOXMCTOMOLLKNX
Kapaktepuctmka NAFLD u©  pacnofena  nauujeHata  npema  CTagujymy

HEKPOUH(IamaTopHe aKTUBHOCTY K rbpo3e npema Brunt u cap.

Mapametap n=16 n %
Creatosa
Mpagyc 1, 5% - 33% 7 43,75%
Mpagyc 2, 33% - 66% 7 43,75%
Mpagyc 3, >66% 2 12,5%
banoHusaumja xenaToumTa
Hewma 3 18,75%
Mano 6anoHupaHux henuja 6 37,5%
YMepeHo 6anoHupare 7 43,75%
MHTpanobynapHa ynana (6poj xapuwTta Ha
nosehawy 200x)
6e3 »apuwTa 3 18,75%
1=1 »apuTe 9 56,25%
2=2-4 xapuiTa 3 18,75%
3=>4 xapuiTa 1 6,25%
MopTanHa uHnamayumja
Hema 6 37,5%
6nara 7 43,75%
ymepeHa 3 18,75%
n3parkeHa 0 0
HekpouHgnamaTopHu cTagujym npema bpyHTy
0 4 25%
pagyc 1, 6narun 9 56,25%
"pagyc 2, ymepeHu 2 12,5%
"pagyc 3, n3paxeHu 1 6,25%
Ctagnjym thnbpose npema bpyHTy
0 13 81,25%
MepucnHyconganHa/ nepuuenynapHa mbposa 0 0%
MepucnHycomganHa ca nopTanHom hrbpo3om 2 12,5%
MpemoLuTaBajyha hrbposa 1 6,25%
Linposa 0 0%
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Kog rpyne nauymjeHata ca NASH cTaTUCTUUKK Cy 6Une 3Ha4YajHO BULLE Cpeae
BPeAHOCTW rNMKeMuje Hawite, nHcynuHa, HOMA-IR, yparta, Tpurnmuepunga, AST, ALT,
ALP, GGT, CRP, theputuHa, OS, TT, BMI, SKP, DKP (p<0,001), ykynHor 6unnpy6omHa,
LDL xonectepona (p<0,01), AMpeKTHOr 6unmpybuHa, xonectepona v (GubpUHOreHa
(p<0,05) y ogHOCY Ha UCnNUTaHWKe KOHTPOsHe rpyne. MaunjeHtn ca NASH cy nmanu
CTaTUCTUYKM 3HAYajHO BuLe cpeare BpegHocT HOMA-IR n ykynHor éunmpybuHa y

0[IHOCY Ha NaumjeHTe ca 06nyHoM cteato3oM (p<0,05) (Tabena 41).

Tabena 41. [emorpadckv, aHTPOMOMETPUJCKA U OMOXEMMCKM MNapaMeTpu

nauujeHara ca cteato3om jeTpe, ca NASH 1 ncnutaHnka KOHTpOsIHE rpyne

MapameTap KoHTpona, n=31 Creartosa (m.jeTpa), n=4 NASH, n=12

CTapocT (rom) 47,84 + 10,08 | 49 48 + 1573 48,5 48,75 + 11,76 49

['nukemuja 5 + 074 | 5 55 + 1,07 5,6 612 + 084 | 590
(mmol/l)

mﬁ}’””” 1241 + 4,37 13 20 + 529 | ¥2100 | 3345 =+ 17,28 | 2850
HOMAIR 277 + 107 | 288 | 472 + 0,68 4,89 931 + 558 | @782
Ypatv (umolfly | 23998 + 56,57 | 237,4 | 3731 + 8955 | ¥37305 | 35321 + 73,07 | ¥ 338,90
UBIL (umoli) 10,17 + 2,91 9,9 93 + 3,24 9,6 1568 + 538 | #1390
DBIL (umolf) 1,81 + 0,54 1,6 155 + 0,54 1,65 259 + 0,92 #2035
@’:)63"‘"””” 4405 + 384 | 449 | 432 + 2,72 43,45 4469 + 2,45 44,75
HOL (mmol/y 516 + 1,08 | 512 | 598 + 0,8 5,76 591 + 0,78 6,23
HDL (mmol/ty 1,28 + 028 | 134 | 1,29 + 021 1,21 1,13 + 0,25 1,22

LDL (mmolity 326 + 0,87 33 408 + 0,82 4,05 405 + 0,55 4,00
TG (mmol/) 12 + 037 | 1,08 | 224 + 1,39 1,01 1,75 + 0,33 1,79
AST (Un) 2084 + 425 | 20,1 | 451 + 39,33 | %2815 4948 + 31,92 | ¥739,20
ALT (un 16,85 + 6,23 | 16,1 | 4523 + 24,37 | ¥736,75 81,59 + 74,38 | 751,40
ALP (un) 55,5 + 16,56 | 49,8 | 72,2 + 40,28 58,65 8554 + 30,69 | 774,10
GGT (un) 19,45 + 14,97 | 147 173 + 1732 | ¥116,25 | 7158 + 5502 | *762,15
CRP (mg/) 169 + 163 1,1 853 + 7,89 a5 95 8,12 + 10,06 | ¥73,75
?:;ﬁ"””” 4565 + 2817 | 39,3 | 1818 + 2916 | 4645 | 12646 =+ 77,84 | 108,90
INR 1,08 + 008 | 1,06 | 1,09 + 01 1,05 1,11 + 0,14 1,1

FIB (g1 348 + 086 | 355 | 477 + 092 4 58 427 + 0,99 Y17
TR x10%I ©253,90 + 50,48 | 261 215 + 39,87 219 219,33 + 32,54 220,5
0S (cm) 78,87 + 7,18 79 | 1025 + 7,05 | ¥7101,50 | 104,33 + 9,07 | ¥7103,50
TT (kg) 65 + 8,9 62 | 8475 + 1253 | 785,00 8595 + 13,99 | 785,70
TV m) 1,7 + 0,09 | 168 | 167 + 0,13 1,64 1,64 + 011 1,6

BMI (kgm?) 2252 + 208 | 2277 | 304 + 4,25 30,11 3185 + 4,7 30,17
SKP (mmHg) 11645 + 13,86 | 120 | 1375 + 17,08 | 13500 | 14583 + 23,53 | ¥7"140,00
DKP (mmHg) 729 + 9,98 70 875 + 5 90,00 8583 + 8,75 | 790,00
AST/ALT |+ / 0,92 + 0,33 0,89 0,75 + 0,37 0,62

* — p<0,05, ** — p<0,01, *** — p<0,001
a — VS KOHTpona, b — vs cTeaTo3a, ¢ — vs NASH
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Kop naymjeHaTa ca 06MYHOM CTEaTO30M CTAaTUCTUYKM CY 3Ha4ajHO 6une BuLe
cpeatbe BpegHoctm OS  (p<0,001), wuHcynuHa, HOMA-IR, ypata, ALT, GGT,
(mbpuHoreHa, TT, BMI, DKP (p<0,01), SKP, AST un CRP (p<0,05) y ogHocy Ha
NCNUTaHUKe KOHTPO/HE rpyre. bpoj TpomboumTa je 610 CTaTUCTUYUKM 3HAYajHO BULLINX
BPEAHOCTW KOA MCNUTAHUKA KOHTPOSIHE Y ogHocy Ha nauujeHTe NASH rpyne (p<0,05)
(Tabena 41.).

Huje yTBpheHa CTaTUCTUYKM 3HaYajHa pas/ivka y MosHOj CTPYKTYpU UCNUTaHNKA
KOHTPO/IHE rpyne, rpyrne ca cteato3om jetpe u NASH rpyne. 'pynncawem NpekoMepHe
YXpareHOCTU 1 FOjasHOCTU Kao jeUHCTBEHE KaTeropuje yxpareHocTu YTBpheHo je aa je
CTaTUCTUYKM 3HAYajHO BuLLe O0BakBUX naumjeHata y NASH rpynu un y rpynu ca
CTeaTo30M jeTpe Yy 04HOCY Ha KOHTpo/HY rpyny (p<0,001). NojasHoOCT npBsor, gpyror u
Tpeher cTeneHa Kao jeAMHCTBEHA KaTeropuja roja3HOCTU CTAaTUCTUUKM je 6una
3acTyrn/beHMja Ko nauumjeHata ca cteato3om jetpe (p<0,05) ny NASH rpynu (p<0,001)
Y OJHOCY Ha KOHTpO/HY rpyny (Tabena 42.).

CratncTuykn 3Ha4yajHoO Buwe naumjeHata ca NASH y ofgHOCy Ha MCnmUTaHuke
KOHTpoNHe rpyne je umanio MS (91,67% vs. 9,68%) (p<0,001). 3acTyn/beHOCT
LieHTpa/nHe rojasHoctu, Beh noctojehe xunepteHsnje nnm nosuweH SKP n/vmnn DKP u
MOBULLUEH HMBO jyTapke rnkemmje HawTte unm Beh noctojeh DM Kao MeTabonykmnx
KOMMOHEHTWN BUNO je CTaTUCTUYKM 3Ha4YajHO BuULLE Y nayunjeHata ca NASH y ogHocy Ha
ncnuTaHuke KoHTponiHe rpyne (p<0,001). ¥ NASH rpynu je 6wMno ctaTUCTUYKK
3HayajHO BuLIe naumjeHata ca DM Tun 2 n XMNepTeH3MjoM, ca KOMMOHEHTOM MS
nosuileH HMBO Tpuranuepuga (p<0,01) n ca KOMNOHEHTHOM MS CHuMXeH HMBO HDL
X0necteposia y o4HOCY Ha KOHTponHy rpyny (p<0,05). ¥ NASH rpynu ctaTucTUyku je
O6MNo 3HayajHO BULLE MNauMjeHaTa ca 3 U BULLIE KOMMOHEHTM MS, Kao um ca 4 n 5
KOMMNOHEHTM MS ako ce nocmaTpajy Kao jeAMHCTBEHa KaTeropuja y OfHOCY Ha
KOHTPO/HY rpyny (p<0,001) (Tabena 42.). ¥ rpynu ca 06M4HOM CTeaTo30M jeTpe 50%
nayujeHata je vMano MeTabosIMuyKM CUHAPOM. Y O0BOj rpynu CTaTUCTUYKKU cy 6une
3aCTyn/beHuje LeHTpanHa rojasHocT (p<0,001) n nosuwweH H1BO Tpuranuepuga (p<0,05)

Kao MeTabonMYKe KOMMOHEHTE Y O[JHOCY Ha KOHTPOHY rpyny (Tabena 42.).

103



Jlokmopcka mesa Topoana Ilemposuh, cney. op meo.

Tabena 42. Tlopehewe unCNUTMBaAHMX MapaMeTapa W3Mehy nayujeHata ca

cTeato3oM jeTpe, NASH 1 KOHTpO/He rpyne

Mapametap KoHTpona, n=31 CTeaTosﬁ_(X" Jetpa), NASH, n=12
YKeHcKm non 21 67,74% | 3 | 75,00% 8 66,67%
MyLLKM non 10 32,36% | 1 | 25,00% 4 33,33%
YXpateHoCT
BMI < 18,5kg/m? 1 323% | 0 0,00% 0 0,00%
BMI oz 18,5 kg/m” o 24,9 kg/m® 29 9355% | 0 0,00% 0 0,00%
BMI op 25 kg/m® [0 29,9 kg/m® 1 323% | 2 | 50,00%> | 6 50,00%>
BMI > 30,0 kg/m® 0 0,000 | 2 | 50,00% 6 50,00%
I"ojasHOCT
Bes 31 | 100,00% | 2 | 50,00% 6 50,00%
BMI og 30 kg/m? fo 34,99 kg/m? 0 0,00% | 1 | 2500%%" 4 | 3333%¥
BMI op 35 kg/m? fo 39,99 kg/m? 0 0,00% | 1 | 25,00% 1 8,33%
BMI Behu o 40 o kg/m? 0 0,00% | 0 0,00% 1 8,33%
XunepTeHsuja 4 12,90% | 2 | 50,0% 7 58,33%"
DM 0 0,00% | 1 | 2500% 4 33,33%"
MS 3 9,68% | 2 | 50,00% 11 91,67%"
KomnoHeHTe MS
MS 061m cTpyka (cm) 0 0,00% | 3 | 7500%" 10 | 83,33%°
MS HDL (mmol/l) 9 29,03% | 2 | 50,00% 8 66,67%"
MS TG (mmol/l) 5 16,13% | 3 | 75,00%" 7 58,33%"
MS xunepteHsunja/SKP u/unn DKP | 9 29,03% | 3 | 75,00% 11 91,67%"
MS ravkemuja =5,6 mmol/l/DM 5 16,13% | 2 | 50,00% 9 75,00%%
MS enemeHarta
0 14 4516% | 0 0,00% 0 0,00%
1 9 32,26% | 1 | 2500% 0 0,00%
2 5 12,90% | 1 | 25,00% 1 8,33%
3 3 9,68% | 0 0,00% 3 25,00%
4 0 0,00% | 0 | 50,00% 6 50,00%*"
5 0 0,00% | 2 | 16,67% 2 16,67%
* _p<0,05, ** — p<0,01, *** — p<0,001
a — VS KOHTpOna
X — nopeferbe NPeKOMepHe YXpareHOCTM 1 F0jasHOCTU Kao jeJUHCTBEHE KaTeropuje
y — nopehetbe bare, cpefHe n3pakeHe 1 0361bHE FOjasHOCTU Kao jeAMHCTBEHE KaTeropuje
Z — nopeherbe 3acTyn/beHOCTM 3, 4 1 5 KOMMOHEHTU MS Kao jeaMHCTBEHE KaTeropuje
W — nopeherse 3acTyrm/beHoCTU 4 1 5 KOMMOHEHTM MS Kao jeaMHCTBEHE KaTeropuje
6.12. KBaHTHTATHBHO Mepeme NUTOKepaTHHA-18 y KpBHOj mia3mu.

BpegHocT pesyntata KBaHTUTATMBHOI Mepewa LMTOoKepaTMHa 18 Yy KPBHO]
nnasmmn naumjeHata NAFLD rpyne u ucnmMTaHMKa KOHTPOJIHe rpyne npukasaHu cy y

Tabenun 43. n gujarpamy 1.
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Tabena 43. KoHueHTpaumja CK-18 y nnasmm UCNUTaHMKa KOHTPOJIHE U Fpyne
naunjeHara ca NAFLD

KoHTpona, n=31 NAFLD, n=55
CK-18 (U/L) 258,58 + 79,39 \ 270 879,81 =+ 248,50
*** _ p<0,001

*Hx

964,50

Cpeftbe BpegHOCTU LMTOKepaTuHa-18 y nnasmu Kog nauujeHata NAFLD rpyne
Oune cy CTaTUCTUUKM 3HaYajHO BULLIE Y OAHOCY Ha KOHTPONHY rpyny (879,81+248,50 vs.
258,58+79,39) (p<0,001) (Tabena 43. n Ounjarpam 1.).

p<0,001

1400—
1200

1000

B800—

G00= l
400

T T
NAFLD Kontrola

ELISA UIL

Onjarpam 1. Box-plot gujarpam spegHoctn CK-18 NAFLD v KOHTpO/IHE rpyne

Tabena 44. KoHueHTpaumja CK-18 y nnasmy Kof MojeAvHUX MOArpyna
naunjeHara ca NAFLD

CK-18 (U/L)
NAFLD 6e3 6uoncuje, n=39 859,10 + 351,70 741,50
Creato3a, n=4 716,38 + 213,62 651,00
NASH, n=12 998,29 + 223,80 "1007,50
* — p<0,05
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Hajsuwa cpefta BpefHOCT LMTOKepaTMHa-18 y nnasmm yTBpheHa je Kog
naumjeHata ca NASH 1 OHa je CTaTUCTUYKM 6MNa 3Ha4yajHO BMLIA Yy OAHOCY Ha rpyny
naunjeHara ca crteato3om (998,29+223,80 vs. 716,38+213,62) (p<0,05) Kog Kojux je oBa
BpeaHoCT HajHwka y NAFLD rpynu. Cpegra BpefHOCT uuTokepatMHa-18 y NAFLD
rpynu nauymjeHara 6e3 6uoncuje msHocuna je 859,10+351,70. Kruskal-Wallis Tectom
HWje NoTBpfHeHO Ja MoCToju CTAaTUCTMUKKU 3HavajHa pasnuka BpegHocTn CK-18 usmehy

NCNUTMBaHMX NoArpyna cTyamjcke rpyne (Tabena 44. n Anjarpam 2.).

p<0,05 NASH vs steatoza
15004

1250

ELISA UIL
g

500+

T T T
NAFLD bez biopsije Steatoza (masna jetra) NASH

[Onjarpam 2. Box-plot gnjarpam BpegHoctn CK-18 nogrpyna NAFLD rpyne

Tabena 45. KoHueHTpaymja CK-18 y nnasmu naymjeHata ca NASH y ogHocy Ha
octane nauujeHate ca NAFLD

NAFLD 6e3 NASH, n=43 NASH, n=12
845,83 + 341,95 715,5 998,29 + 223,80 | "1007,50

CK-18
(U/L)

MaumjeHtn ca NASH umanu cy Behy cpefry BpefHOCT UMTOKepaTMHa-18 y
oflHocy Ha ocTane naumjeHte NAFLD rpyne, penatuBHo 65113y rpaHuLe CTaTUCTUUKE

3HavajHocTn o 0,05 (p=0,0622) (Tabena 45. n Aujarpam 3.).
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Onjarpam 3. Box-plot gujarpam BpegHoctn ELISA kog NASH u non-NASH

ncnmntaHnka NAFLD rpyne

Tabena 46. KoHueHTpaymja CK-18 y nnasmu naumjeHata NAFLD rpyne ca

OMOMNCcMjom jeTpe Y 0[JHOCY Ha CTEMeH cTeaTo3e

Creatosa rp. 1, n=7

Crearosa rp. 2, n=7

Crearosa rp.3, n=2

CK-18
(UIL)

840,50 =+ 250,54 779,5

960,36 * 259,29 | 930,40

111950 =+ 109,6 | 1119,5

Y Hallem uctpakuawy YTBphHeHO je fa BpeAHOCTU LUTOKepaTuHa-18 pacty ca

cTeneHom cTeato3se. Kruskal Wallis Tectom ytBpheHa je ctatuctuuka 3aBmucHoct CK-18

y ofHOCy Ha cTeneH creatose (p<0,05), maga Mann-Whitney Tectom Hucy yTtBpleHe

CTaTMUCTUYKM 3HaYajHe pasnnke namehy rpyna noHaoco6b (Tabena 46. n Anjarpam 4.).
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Ounjarpam 4. Box-plot gujarpam BpegHoctn CK-18 ko nauujeHata NAFLD

rpyre ca 61Morncujom jeTpe y 04HOCY Ha CTerneH cTeaTose

Tabena 47. KoHueHTpaymja CK-18 kog naymnjeHata NAFLD rpyne ca 6uoncujom

JeTpe y OAHOCY Ha U3PaXXEHOCT MHTpanobynapHe nHMNamaumje

VIHTpano. nHdnam. 0, n=3 VIHTpano. nHdnam. 1, n=9 VIHTpano. nHdnam. 2, n=3
CK-18

(uIL) 615,17 + 83,6 | 595 | 900,94 + 1433 | 930,50 | 1143,17 + 110,11 | ®™¥1197,00

* — p<0,05, ** — p<0,01
a — vs. uHnamaypja 0, 6 — vs. nHpnamaumja 1

Y HalueMm ncTpaxusary yTBpheHo je ga cpefra spegHocT CK-18 y nnasmum pacte
ca CTeneHoM WHTpanobynapHe uHMnamaumje, a Kruskal Wallis Tectom yTBpheHa je
CTaTUCTUYKM 3HayajHa NOBe3aHOCT CTeneHa oBe WHQamauuje n BpegHoctn CK-18 y
nnasmm  (p<0,05). CrygeHTOBMM T-TeCTOM YyTBREHO je Ja nauujeHTM ca
NHTpanobynapHOM MH(NaMaunjoM NPBOF CTEMeHa MMajy CTaTUCTUYKM 3HayajHO BULLIE
cpeare BpeaHocTn CK-18 y ogHocy Ha naumjeHTe 6e3 nHpnamaumje (p<0,05), kao u
naunjeHTn ca uHpnamaynjom gpyror creneHa (p<0,01). YTBpheHa je CTaTUCTUYKK

3HayajHO BuMlWa cpefwa BpegHoct CK-18 'y nnasMy  Kog nauujeHara  ca
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NHTpanobynapHOM MH(IaMaunjoM Apyror cTenaHa y ofHocy Ha npsu cteneH (p<0,05)
(Tabena 47. n Anjarpam 5.).

12004

1000+

ELISA UL

800+

™ é

T T T
0 1 2

Intralo. inflamacija

Onjarpam 5. Box-plot gujarpam BpegHocTn CK-18 kop naumjeHata NAFLD

rpyne ca 6MONCMjom jeTpe Y 0[HOCY Ha H1BO UHTPasiobynapHe nHMNamaumje

Tabena 48. KoHueHTpaunja CK-18 y nnasmmn kog naymjeHata NAFLD rpyne ca

O1orncunjom jeTpe y 0fHOCY Ha CTerneH 6anoHu3auumje xenaToymuTa

BanoHusaupmja 0, n=3 Bnara 6anoHusaypja , n=6 YMepeHa 6anoHusauuja, n=7
CK-18 (U/L) | 615,17 + 83,6 | 595 | 8847 + 157,1 | ¥911,00 | 10988 + 2159 | ¥ 1023,00
* —p<0,05, ** — p<0,01 a— vs. 6anoHuzayuja 0

YT1BpheHo je da cpeawa BpeaHocT CK-18 pacTe ca ca CTeneHoM GanoHusauuje
xenatouuta. ANOVOM je yrBpheHa CTaTUCTUYKM 3HA4YajHa MOBE3aHOCT CTereHa
6anoHu3auunje xenarouuTa u nnasmarcknx H1MBoa CK-18 (p<0,01). CTyaeHTOBMM T-TECTOM
yTBphHEHO je da nauujeHTU ca 6n1aroM 6GanoHM3aUMjoM XenaToumuTa MMajy CTaTUCTUYKM
3HayajHo BuLLe BpeaHocT CK-18 y oHOCY Ha naumjeHTe 6e3 6anoHusaumje (p<0,05), Kao
naumjeHT ca ymepeHoM 6anoHm3aumjom xenatoumta (p<0,01) (Tabena 48. n Onjarpam 6.).
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Ounjarpam 6. Box-plot gujarpam BpegHoctn CK-18 ko nauujeHata NAFLD

rpyne ca 6MoNcMjom jeTpe Y 0[HOCY Ha CTerneH 6anoHmn3aumje XxenatoymTa

Tabena 49. KoHueHTpaumja CK-18 y nnasmm kog naumjeHata NAFLD rpyne ca
6Moncmjom jeTpe y 0[JHOCY Ha CTeneH prbpose

®unbposa 0, n=13 dunbposa ctagujym 2, n=2
?U‘jl-_l)s 855,81 + 199,57 8915 | 1129,00 * 123,04 | *1129,00
* — p<0,05,

Mann-Whitney Tectom ytBpheHo je fa cy cpefrwe BpegHoctn CK-18 y nnasmu
CTATUCTMYKM 3HAYajHO BULLIE KOA MaumjeHaTa ca (ubpo3oM Jpyror ctagujyma y ofHoCY
Ha naumjeHTe 6e3 hrnbpose (1129,00+£123,00 vs. 855,81+199,57) (p<0,05) (Tabena 49. n
Onjarpam 7.).
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p<0,05
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Onjarpam 7. Box-plot gujarpam BpegHoctn CK-18 Koa naumjeHata ca 6moncujom
jeTpe y ogHOCY Ha cTeneH hmbpose

6.12.1. ROC ananmm3za mnpenukTuBHuX BpeaHoctn CK-18 y mnpouenn

npucycrBa NASH y NAFLD rpynu Ouoncupanux nanujeHara

Ha crvum 9. je ROC (eHrn. receiver operating characteristic) Kpysa NpeauKTUBHUX
BpegHocTM CK-18 y npoueHn npucyctea NASH y rpynu 6uoncupaHnx nauumjeHarta ca
NAFLD. NMospLunHa ncnopg Kpuee mnsHocu 0,83 ca ctaHAapAHOM rpeLLkom npoueHe og 0,13 n
6113y npara cTaTucTuuke 3HadajHocTn (p=0,0523) y3 95% WHTepBan MoBeperba Koju je
Beoma LmMpok (0.57 o 1.10) wTo yKasyje Ha HeOBO/bHY MOY3AaHOCT Y 3aK/byumBamy. Y
npuaor OBOME TOBOPe W HarinM nafoBu crieumduyHocTM Ha 75%, kao n 50% Kapa
CeH3UTUBHOCT npehe 66,67%, ogHocHO 91,67% pecnekTuMBHO. Mann 6poj GroncrpaHmx
nauujeHara je CBakKako jefaH 0f Y3pOKa 0BaKBMX Har/mx npomeHa.

ROC aHanusa feuHuLLE CEH3UTUBHOCT M CMeuMpUYHOCT 3a CBaKy BpefHOCT
CK-18. Kaga ce kao npecek nsabepe speaHoct CK-18 of 743 36Mp CEH3UTMBHOCTU U
cneunduyHocT je Hajgehu, OAHOCHO CEH3UTMBHOCT MeTofe Taga M3Hocu 92%, a

cneummnyHocT je 75% (Tabena 50.).
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ROC Curve
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Cnuka 6poj 9. ROC kpuBa 3a npegukumjy npucyctsa NASH kog 6uoncupaHmnx

naumjeHata NAFLD rpyne Ha ocHoBy BpefHocTn CK-18

Tabena 50. BpegHOCTM CNEUMPUUHOCTM W CEH3UTMBHOCTU 3a NpPeavKuunjy

npucyctea NASH Ha ocHoBy BpefgHocTn CK-18

ELISA CeHsutusHocT | CneuuduyHocT +CEH3MTV'BHOCT
+ crneumguyHocT
542,50 1,0000 0,0000 1,000
569,25 1,0000 0,2500 1,250
605,25 1,0000 0,5000 1,500
661,25 0,9167 0,5000 1,417
743,00 0,9167 0,7500 1,667
793,75 0,8333 0,7500 1,583
850,00 0,7500 0,7500 1,500
911,00 0,6667 1,0000 1,417
964,50 0,5833 1,0000 1,333
1007,50 0,5000 1,0000 1,250
1018,25 0,4167 1,0000 1,167
1021,50 0,4167 1,0000 1,417
1032,50 0,3333 1,0000 1,333
1119,50 0,2500 1,0000 1,250
1206,50 0,1667 1,0000 1,167
1338,75 0,0833 1,0000 1,083
1462,50 0,0000 1,0000 1,000
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Kao ctatuctuuky 3HavajHe, n3gBajajy ce no3nTBHE Kopenauuje spegHocT CK-

18 ca ctapowhy u ramkemunjom (p<0,01), kao 1 HMBOOM (hmbpuHOoreHa n SKP (p<0,05)

(Tabena 51.).

Tabena 51. Kopenauuja BpegHoctn CK-18 ca HaBeAeHUMM mnapemaTpuma Yy

NAFLD rpynu

* — p<0,05,

MNapameTap r
CrapocrT (rog) 0,37**
Innkemnja (mmol/l) 0,36**
WHcynunH (mu/l) 0,23
HOMAIR 0,24
Ypatu (umol/l) 0,15
UBIL (umol/l) -0,04
DBIL (umol/l) 0,05
AnbymuHm (g/l) -0,11
HOL (mmol/l) -0,13
HDL (mmol/l) -0,15
LDL (mmol/I) -0,11
TG (mmol/l) -0,05
AST (U/l) 0,11
ALT (U/l) -0,01
ALP (U/l) 0,18
GGT (U/1) -0,12
CRP (mg/1) 0,09
®eputuH (ug/l) -0,03
FIB (g/) 0,28*
TR x107/1 -0,16
0OS (cm) 0,23
TT (k) 0,15
TV (m) -0,14
BMI (kg/m°) 0,25
SKP (mmHg) 0,29*
DKP (mmHg) 0,23
AST/ALT 0,08
** —p<0,01
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6.13. Pesynratn MoJieKyJapHOr HMCHUTHBamkba, /A0Ka3 MNoJuMopduima

PNPLA3 rs738409 (C10109G)

HakoH ekcTpakumje DNK 13 kpBu 86 mucnutaHmka un msspweHe PCR peakuuje,
BennumHy npopykta PCR peakumje og 333 bp, gokasanm cmo nomohy ypehaja 3a
KanunapHy enektpodgopesy (Cnuka 10.).

PNPLA3 PNPLA3 PNPLA3 PNPLA3 PNPLA3 PNPLA3 PNPLA3 PNPLA3 PNPLA3 PNPLA3 PNPLA3 PNPLA3
NK 1 2 3 1 5 6 7 8 9 10 marker
A01 A02 A03 A04 A0S A0 AOT A08 A09 A0 A1 A2

1000.0 1000.0
800.0 7000 7000 800.0
600.0 600.0

500.0 5000

400.0 4000

300.0 3000

250.0 2500
200.0 2000

150.0 150.0

100.0 1000

50.0 50.0
15.0 15.0

NereHpa:
Mapkep — Mapkep ca NpPoAyKT1Ma YMHOXara BennymHa 15, 50, 100, 150, 200, 250, 300, 400, 500, 600, 700, 800, 900 i 1000 naposa
6asa
NK — HeraTmBHa KOHTposa
Y3o0pum 1 — 10 HakoH PCR peakumje. Y PCR peakuuju ymHoxeH je thparmeHT DNK Bennumne 333 bp.
Cnuka 10. YMHOXeHu hparmeHT DNK y ucnutyjyhum ysopumma (og 1. go 10.),

BennymHe 333 bp

HakoH wu3BpweHe PCR peakuuje nNpoAayKTU YMHOXaBawa TpeTupaHu cy
PECTPUKLUMOHUM eH3uMOM BtSCl (New England Biolabs) kako 6u ce uW3BpLUMNa
fjeTekunja HopmanHor  xomosurota (C10109C), xeteposurota (C10109G) w
nonumopgHor xomosurota (G10109G). Awurectmjom ymHOXeHor DNK ¢parmeHTa of
333 bp koA HOpMaNHOT XOMO3UroTa AobujeHn cy gparmeHT BennunHa 200 bp n 133 bp,
Ko xeTepo3uroTa dparmeHTn 333 bp, 200 bp n 133 bp, a kKog nonnmopdgHOr xomo3uroTa
fo6ujeH je dparmeHT BennumnHe 333 bp. Monmmopdursam PNPLA3 rs738409 pgokasanu

CMO Ha OCHOBY OY€KMBaHe BeIMyMHe NPoAyKTa yMHOXaBaha (Cnvka 11.).
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PNPLA3-BtsCl  PNPLA3-BtsCl PNPLA3-BtsCl PNPLA3-BtsCl PNPLA3-BtsCl PNPLA3BtsCl PNPLA3BtsCl PNPLA3-BtsCl PNPLA3-BtsCl PNPLA3BtsCl PNPLA3-BtsCl
1 2 3 4 5 6 7 8 9 10 marker
A01 A02 A3 A4 A0S A6 AT A08 A09 A10 A1

1000.0 1000.0

800.0 700.0 700.0 800.0

600.0 600.0
500.0 500.0

400.0 400.0

300.0 3000
2500 2500

200.0 200.0
150.0 150.0
100.0 100.0

500 500
15.0 15.0

NereHpa:

Mapkep — Mapkep ca NPoAyKT1Ma YMHOXara BennumHa 15, 50, 100, 150, 200, 250, 300, 400, 500, 600, 700, 800, 900 i 1000 naposa
6a3a

NK — HeraTmBHa KOHTposa

Y3opum: 1i 3, HopmanHm xomo3urotu (C10109C),

Y3opum: 2,51 7, xeteposurotu (C10109G) i

Y3opum: 4,6,8,9i10, MmyTaHTHM XOM03uroTn (G10109G).

Cnuka 11. Joka3 nonumopguiama PNPLA3 rs738409, y ucnutyjyhum ysopummva
(og 1. go 10.), HakoH Lenana eH3nmom BtsCl, PCR-RFLP

Y Uenom UcnUTUBaHOM Y30pKY 610 je 23 (26,74%) ncnutaHrka ca HOPMasIHUM
xomosurotom (CC), 25 (29,07%) ca xeteposurotom (CG) u 38 (44,19%) ca

nonumopHMM xomosurotom (GG) (Tabena 52.).

Tabena 52. 3aCTyn/beHOCT reHOTUMNOBA Y KOHTPOHOj U NAFLD rpynu

"eHoTMNOBYU KoHTpona, n=31 NAFLD, n=55 YKyrnHo, n=86

CIC 10 32,26% 13 23,64% 23 26,74%
CIG 9 29,03% 16 29,09% 25 29,07%
G/IG 12 38,71% 26 47,27% 38 44,19%

YT1BpheHo je ga 13 (23,64%) naumjeHta NAFLD rpyne umajy CC xomo3uroT, 16
(29,09%) naumujeHata cy 6unm xeteposurotn, CG n 26 (47,27%) nNOAMMOPGHK
xomosurotn, GG. Y KoHTponHoj rpynu 10 (32,26%) wucnutaHnka cy 6unm CC
XOMOo31roTu, 9 (29,03%) ncnutaHuka cy 6unmn CG xeteposurotn u 12 GG nonMmopgHu

xomo3urotu (38,71%). 3acTyn/beHocT nonnmopgHor xomo3urota (GG) je 6una Beha Kof
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NAFLD rpyne (x2=0,58, p=0,4453), anm 6e3 CTaTUCTUYKM 3HA4YajHe pasMKe Yy

pacrnofenu reHoTunosa namehy KoHTposHe 1 NAFLD rpyne (Ta6ena 52.).

Y NAFLD rpynu 42 (76,36%) nauujeHTa je umano G anen, a y KOHTPOJIHOj
21(67,74%) ncnutaHuk. 3actynbeHocT G anena kog NAFLD rpyne 6una je Beha, anu
HUCY yTBpheHe CTaTUCTUYKM 3HauajHe pasnivke y pacrnogenu G anena nsmehy KOHTPoIHe
n NAFLD rpyne (y%=1,20, p=0,2732, OR=1,42; 0,72<OR<2,80) (Ta6ena 53.).

Tabena 53. 3actyn/beHocT G anena (reHotunosu C/G nnm G/G) y KOHTPO/HOj 1
NAFLD rpynu

MeHoTvnosn | KoHTpona n=31 NAFLD n=55
CIC 10 32,26% 13 23,64%
C/IGili G/IG 21 67,74% 42 76,36%

Mopeherem 3acTyn/bEHOCTY FEHOTUMOBA M3MeRy KOHTPO/IHE rpyne 1 Nogrpyna
NAFLD rpyne ( NAFLD nauujeHTV Kof KOjux Huje paheHa 6uoncuja, naumjeHTn ca
NaTOXVCTO/OLLIKUM HanasoM 06MYHe CTeaTo3e M NauujeHTV ca Hala3oM HeankKoxXosHor
CTeaTtoxenarmTtuca) yTBpheHo je fa je 3aCTyn/beHOCT nosmmMopHor xomosurota (GG)
Hajseha Ko rpyne nauujeHara ca cteato3om (75%), 3atum kog NASH rpyne (58,33%),
Kofg rpyne 6e3 6uoncuje (66) (41,03%), AOK je y KOHTPOMHOj rpynu Hmka (38,71%).
Mapa je 3acTyn/beHoCcT HopmanHor xomosurota (C/C) mawa kog NAFLD rpyne Huje
yTBpheHa CTaTUCTUYKN 3HaYajHa pas3/inka y pacnoienu reHotTunoea n3mehy KOHTPOsHE K
NAFLD nogrpyna (x*=4,99, p=0,5452) (Tabena 54.).

Tabena 54. 3aCTyn/beHOCT reHOTUMNOBA Y KOHTPONHOj 1 NAFLD nogrpynava

eHotvnosn | KoHTpona, n=31 NA?;L?Q bb. Creatos3a, n=4 | NASH, n=12

CIC 10 32,26% 12 30,77% 0 0,00% 1 8,33%
CIG 9 29,03% 11 28,21% 1 25,00% | 4 33,33%
G/G 12 38,71% 16 41,03% 3 75,00% | 7 58,33%
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Y NAFLD rpynu nauujeHata Kojuma je paheHa 6uoncuja jetpe, CBY nauujeHTu
ca 06uyHoM cteato3oM (100%) cy umanm G anen, 1 je umao C/G reHotun n 3 G/G
reHoTun.Y NASH rpynu 11(91,67%) ucnmutaHuka cy umann G anen, 4 (33,33%) cy 6unum
C/G xeteposurotu, 7 (58,33%) G/G nonmmopHMU XOMO3UIOTH, AOK je jedaH nauujeHT
nmao HopmanaH xomo3nroT (C/C). Maga je 3acTyn/beHOCT HopmasiHor xomo3surota (C/C)
eBUIEHTHO Mara KoA rpyne ca creato3om, kao n y NASH rpynu, Hema CTaTUCTUYKK
3HayajHe pas3fnvke Yy pacnofenn reHotunosa mamehy koHTponHe n NAFLD nogrpyna
rpyne (y2=4,34, p=0,2270) (Tabena 55.).

Tabena 55. 3actyn/beHocT G anena (reHotunosu C/G nnm G/G) y KOHTPO/HOj 1
NAFLD nogrpynama

leHotunoeu | KoHTpona, n=31 | NAFLD, bb. n=39 | Crearto3a, n=4 | NASH, n=12
CIC 10 32,26% 12 30,77% | O 0,00% 1 8,33%
C/GiliG/IG 21 67,74% 27 69,23% | 4 | 100,00% | 11 | 91,67%

MaymnjeHTn ca nommoppHUM G/G TeHOTUMOM CYy MUMaiv HajBULLIE CPefte
BpeaHocTn HMBoa AST (44,51+26,18), a HELWTO HUXN cepyMCKM HUBO AST cy nmanu
naynjeHtn C/G xeteposurotn (41,83+18,65). MauynjeHT Hocmoum oba oBa reHoTuna
CTaTUCTUYKM CY UMaIM 3HAYajHO BULLE Cpefre BpefHOCTU HMBoa AST Yy OAHOCY Ha
naunjeHte ca HopmanHum C/C reHotunom (29,46+10,51) (p<0,05). Cpeare BpeaHOCTH
HMBoa ALT cy Takohe 6une Hajsulle koA nauunjeHata ca G/G reHotunom (69,07+53,69)
CTaTUCTUYKM 3HA4YajHO BULLIE Y OAHOCY Ha nauumjeHTe ca HopmanHum C/C reHoTUnom
(41,14+27,06) (p<0,05). Cpefatbe BpeAHOCTM AMjaCTONHI KPBHOP MpuUTUCaka cy 6une
HajsuLwe ko4 nauymnjeHarta ca C/G reHOTUNOM, CTaTUCTUYKM 3HAYajHO BULLE Yy OLHOCY Ha
Hocuoue HopmanHor C/C reHoTtuna (p<0,05) (Tabena 56.).

Cpeftbe BpegHOCTU LMTOKepaTuHa-18 y nnasmu Kog naumjeHata NAFLD rpyne
je 6una HajsMwa Kop naumjeHata ca C/G reHoTMnom, a HajHmKa Kog HopmanHux C/C
XOMO3WUroTa, anm Hucy YyTtepheHe CTaTUCTUYKU 3HayajHe pasinke Yy CPearum

BpeaHocTuma CK-18 y nnasmu namehy pasnnumtunx reHotmnosa (Tabena 56.).
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Tabena 56. Kopenauumja gemorpagicKux, aHTPOMNOMETPUJCKUX N BUOXEMMJCKUX

napametapa NAFLD rpyne y ogHOCY Ha pasnnynte reHoTurnoBe

MapameTap C/C, n=13 C/G, n=16 G/G, n=26
CTapocT (rog) 4823 + 12,92 51 50,88 + 13,9 555 | 4885 + 128 52
I nvkemuja(mmol/l) 595 + 115 55 608 + 12 5,65 715 + 3,17 6,15
ViHCynuH (mu/l) 2812 + 122 28 36,88 + 18,1 304 | 46,08 + 37,64 28
HOMAIR 77 % 412 6,6 1018 + 593 742 | 1879 + 262 7,72
Ypatu (umol/l) 38276 + 132,15 377 3986 + 71,19 | 3815 | 3524 + 8351 | 3637
UBIL (umol/) 12,67 + 6,77 10,7 1209 + 563 102 | 1327 + 525 12,7
DBIL (umol/l) 222 + 158 17 219 + 091 2 226 + 091 2,15
ANGyMUHM (g/l) 4445 + 326 44,8 4532 + 289 | 45,05 453 + 3,19 45,7
HOL (mmol/) 596 + 1,25 581 571 + 094 5,48 591 + 1,07 5,93
HDL (mmol/) 11 + 024 11 109 + 027 1,13 121 + 023 1,18
LDL (mmol/) 384 + 0,99 37 365 + 08 3,75 378 + 099 39
TG (mmol/l) 221 £+ 126 1,88 217 + 072 1,97 239 + 1,27 1,86
AST (U/l) 2946 + 1051 28 41,83 + 18,65 | “34,90 | 4451 + 26,18 | 36,50
ALT (U 4114 + 27,06 29,1 59,08 + 33,29 | 52,85 | 69,07 =+ 5369 | 56,40
ALP (Ul 71,07 + 2587 65,9 62,54 + 1448 | 6285 | 7797 + 3512 | 6325
GGT (Ul 4092 + 30,28 30,6 51,34 + 36,03 | 3555 783 + 89,04 | 44,75
CRP (mg/l) 1225 + 1952 59 339 + 204 3,15 491 + 465 3,65
®epuThH (ugll) 11386 + 7525 1082 | 1641 + 1113 | 132 | 1496 + 1299 | 1283
INR 106 * 0,09 1,06 1,09 + 013 1,06 107 + 01 1,04
FIB (g/l) 47 + 153 4,52 461 + 0,63 4,68 427 + 09 4,16
TR x10%1" 279,08 + 7747 | "257,00 | 2259 + 46,19 | 2155 | 2349 + 66,98 | 2285
0S (cm) 10546 + 6,77 105 1087 + 8,62 109 | 1054 + 9,09 102,5
TT (kg) 87,82 + 1151 84 98,71 + 1804 | 995 | 9042 + 1326 | 905
TVm)" 16 + 0,08 1,57 171 + 0,13 | ¥1,70 169 + 0,1 1,68
BMI (kg/m?) 3424 + 4,01 33,3 3363 + 381 | 3401 |3162 =+ 432 | 31,14
SKP (mmHg) 131,15 + 10,83 130 1447 + 2356 | 140 | 1356 + 17,34 | 135
DKP (mmHg) 8308 + 63 80 88,75 + 11,03 | 90,00 | 83,08 + 1184 85
CK-18 U/L 75158 + 33899 | 61550 | 9804 + 3303 | 9508 | 8805 + 3026 | 8823
AST/ALT 086 + 034 0,78 078 + 03 0,68 075 + 037 0,63

* — p<0,05, ** — p<0,01, *** — p<0,001
a—-vsC/C,b-vsC/G, c—vs G/G

Y ucTpaxuBawy HUCY YyTBphHEHe CTaTUCTUUYKM 3HayajHe pasvke WU3Mehy
nojeaMHux reHoTtunosa nauujeHata NAFLD rpyne, y ogHocy Ha ctapoct, nosn, BMI,

npucyctso DM Tun 2, xunepTeH3unje n metabonnykor cuHapoma (Tabena 57.).
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Tabena 57. T[lopeherwe wucnMTMBaHMX nNapameTapa U3Mehy pasiMumMTnx

reHotunosa y NAFLD rpynn

MapameTap C/C,n=13 CIG,n=16 G/G, n=26
YKeHcku non 10 | 76,92% | 8 50,00% 14 53,85%
MyLLKmM non 3 23,08% | 8 50,00% 12 46,15%
YxpareHocT
BMI < 18,5kg/m” 0 0,00% | 0 0,00% 0 0,00%
BMI og 18,5 kg/m? o 24,9 kg/m? 0 | 000% |0 0,00% 0 0,00%
BMI og 25 kg/m? 0 29,9 kg/m® 2 15,38% | 4 25,00% 11 42,31%
BMI > 30,0 kg/m’ 11 | 84,62% | 12 75,00% 15 57,69%
Mapametap C/C,n=13 CIG,n=16 G/G, n=26
l"ojasHoCT
be3 2 15,38% | 4 25,00% 11 42,31%
BMI op 30 kg/m® o 34,99 kg/m? 6 46,15% | 6 37,50% 10 38,46%
BMI op 35 kg/m” 1o 39,99 kg/m? 3 23,08% | 6 37,50% 4 15,38%
BMI Behu o 40 kg/m® 2 15,38% | 0 0,00% 1 3,85%
XvunepTeHsunja 9 69,23% | 12 75,00% 19 73,08%
DM 8 61,54% | 7 43,75% 11 42,31%
MS 12 | 92,31% | 15 93,75% 21 80,77%
KomnoHeHTe MS
MS o6um cTpyka (cm) 12 | 92,31% | 15 93,75% 21 80,77%
MS HDL (mmol/l) 9 69,23% | 12 75,00% 12 46,15%
MS TG (mmol/l) 7 53,85% | 11 68,75% 18 69,23%
MS xunepteH3unja/SKP n/wnn DKP | 12 | 92,31% | 15 93,75% 23 88,46%
MS rnvkemuja>5,6 mmo/l/DM 9 69,23% | 10 62,50% 19 73,08%
MS enemeHaTa
0 0 0,00 | 0 0,00% 0 0,00%
1 0 0,00% | 0 0,00% 1 3,85%
2 1 769% | 1 6,25% 4 15,38%
3 5 38,46% | 4 25,00% 7 26,92%
4 3 23,08% | 6 37,50% 7 26,92%
5 4 30,77% | 5 31,25% 7 26,92%

* _ p<0,05, ** — p<0,01, *** — p<0,001

Camo jefaH naumjeHT Kome je pafeHa 6uoncuja jetTpe umao je HopmanaH C/C
reHotun, 10 naunjeHata cy 6unm nonmmopgHn GG XoMo3uroTu 1 5 nayunjeHata cy 6unm
CG xeTtepo3urotn. CBM nauujeHTU ca NaTOXUCTONOLWKNM Hasla3oM 06uMYHe cTeaTose cy
nvann G anen, jegaH je umao CG reHotmn v 3 naymjeHta cy umanm GG reHotun. Y
NASH rpynn 11(91,67%) nauujeHTa cy mmann G anen, 4 (33,33%) cy 6unm CG
xeteposurotun, 7 (58,33%) GG noMMOpHM XOMO3MIOTK, OOK je jedaH naumjeHT ¢

6naroM HekKpovH(iamaTopHOM akTuMBHOWhy MMao HopmaiaH xomosuror CC. Tpoje
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nauujeHata ca NASH n ubpo3om cy Takohe nmanu mytaHTHU G anen, jefaH nauujeHat

ca NepMcUHycoMaanHoOM 1 nopTanHoM (hrbpo3om je 6mo xeteposurot CG, apyru je 6mo

MyTaHTHU XoMo3uroT GG u jegaH naumjeHT ca npemolwhasajyhom (bridging) hmbpo3om

je 6ro xeteposurot CG. Hwuje HaheHa CTaTUCTMYKM 3Ha4YajHa pas/ivMka y CTeneHy

NaTOXMCTOMOLIKNX MpoMeHa u3Mely nojeanHux reHoTunoBa 360r manor 6poja

nauujeHata Kof Kojux je paheHa 6uoncuja jetpe, Mehy Kojuma je camo jefaH nauujeHT

610 Hocmou, HopMasiHor anena (Ta6ena 58).

Tabena 58. Mopehere napameTapa NaToOXMCTONOLUKON Hanasa 6uoncuje jetpe y

O/IHOCY Ha reHoTuUM

MapameTap CIC,n=1 CIG,n=5 G/G, n=10
Creato3a
pagyc |, 5% - 33% 0 0,00% 3 60,00% 4 40,00%
pagyc 11, 33% - 66% 1 100,00% 2 40,00% 4 40,00%
pagyc 111, >66% 0 0,00% 0 0,00% 2 20,00%
banoHusaumja xenaToumTa
Hema 0 0,00% 1 20,00% 2 20,00%
Mano 6anoHupaHux henwvja 1 100,00% 0 0,00% 5 50,00%
YMepeHo 6GanoHupare 0 0,00% 4 80,00% 3 30,00%
WHTpano. uHpnamayumja
be3 xapuwiTa 0 0,00% 1 20,00% 2 20,00%
1 xapwuiTe 1 100,00% 1 20,00% 7 70,00%
2-4 xapuvwTa 0 0,00% 2 40,00% 1 10,00%
>4 yapuita 0 0,00% 1 20,00% 0 0,00%
dunbposa
0 1 100,00% 3 60,00% 9 90,00%
MepucuHyconpanHa/
nepvrl)uenyn);pH iy ubposa 0 000% | 0 | 0,00% 0 0,00%
non;faﬁcH“o”J‘égxgsg:fmca 0 000% | 1 | 20,00% 1 | 10,00%
MpemoluTaBajyha hmbposa 0 0,00% 1 20,00% 0 0,00%

* _p<0,05, ** — p<0,01, *** — p<0,001
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7. TUCKYCHJA

HeankoxonHa macHa 60/1ecT jeTpe je Hajuewha XpoHMYHa 601ecT jeTpe ofapacimx
ocoba ¥ 3HayajaH je rnobanHW 34paBCTBEHM NPo6GMeM, 360r BUCOKE MpeBasieHLE,
He3af0Bo/baBajyhe HeuMHBa3MBHe AMjarHOCTUKe, MPOrPeCUBHON TOKA W HerocTojara
e(mkacHe (apmakoTtepanuje. JaHac ce NAFLD nocmatpa Kao MyNTUCUCTEMCKO
obosberwe Koje noeehaBa pu3nK HacTaHka DM Tuna 2 fgga nyra, WHUMAEHUY W
npeBa/ieHLYy XPOHUYHUX 60necT Gybpera 1 KapAnMoBacKynapHUX 601ecTu, He3aBUCHO
07 YTBPHEHNX KapA1oBaCcKynapHUX pusnyHmx haktopa 84,

MpeBaneHua NAFLD pacTte ca TeXXMHOM pU3NYHUX (haKTopa 1 KOZ nawumjeHara ca
HOpPMa/IHOM TeNecHOM TeXuMHOM u3Hocu 10-20%, Kop naumjeHata ca npegrojasHoluhy
oko 50% u Buwwe of 90% kof naumjeHata ca BMI sehum og 35 kg/mP. MpesaneHua
NAFLD kog naynjeHara ca turnom 2 DM un3Hocy oko 50%. B1UCoku HMBOW Xoniectepona
n TpuUranuepuaa, n cHWXeH HMBO HDL xonectepona cy Takohe (haktopy pusmka 3a
pa3soj NAFLD v pa3Boj mMeTabonMyKor CUHAPOMa, LITO ObjallhbaBa YCKY MOBE3aHOCT
0Ba [jBa eHTUTeTa, Tako Aa ce gaHac NAFLD nocmarpa Kao Herosa jeTpuHa KOMMOHeHTa
[2,7,8, 27, 185].

damunmjapHa npeancnosnumja u eTHUYKe pasfivke y CKNoHoctr passoja NAFLD
yKasyjy fa Cy reHeTcku thaktopu, npe csera nonnmmopgusam PNPLA3 reHa, 3HayajHa
[leTepM1HaHTa pa3Boja 1 nporpecvje NAFLD/NASH [22108.109.186, 1871

HeasnikoxonHa macHa 60/1eCT jeTpe MMa LUMPOKM XMCTOJOLLKK CreKTap, NoYeB 0f,
006MYHe CcTeaTo3e, KOja je HenporpecvMBHO, BEHUIHO 060/LEHE, [0 CTeaToxXenaTuTuca,
KOju npefcTaB/ba NOTEHUMjATHO NporpecBaH 06/IMK 601eCTn, KOju MOXe [OBECTU [0
LiMpo3e jeTpe 1 Y MarbeM NpoLeHTy Ao HCC [33152196:157.158.159]

He passunjajy csu nauymjeHtn ca NAFLD nporpecuBHe chopme 60NMecTu.
MpucycTBo MyNTUNANX MeTabonnukux nopemehaja Kao WTO Cy AnjabeTec, rojasHoCT,

AMCAMNMZEMMja M XVNepTeH3Mja, HOCU BUCOK pr3uK nporpecyje Gonectw L 38 58591
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HeankoxonHa macHa 601ecT jeTpe je 06MUYHO acMmTOMaTCKa 60MECT, CyyajHO ce
OTKpMBa Kafla Cce Yy TOKY 1abopaTopujckmx aHanmsa Hahly noBuLIEHe BpegHOCTU
aMUHoTpaHcgepasa, npe ceera ALT nnm ce ynTpasByydHUM NPernefom cy4vajHo oTKpuje
,MacHa jetpa“ & ¥ Vmajyhn y Bugy unmenuuy aa sule og 80% naumjeHta ca NAFLD
“MMa HopMasiHe BPeHOCTM aMMHOTpaHcdepasa, Koje MOry ocTaTu HernpoMereHe Y TOKY
nporpecuje 6onectn u passoja NASH 171181171 na ye noctoju onTuManHu HuBo ALT,
Koju 61 nmao npeankTusHy BpeaHocT 3a NASH v y3Hanpegosany (u6bposy, Ha NAFLD
Tpeba NocymmbaTh Ko naumjeHata ca yTBpheHM MeTaboIMUKUM PU3NYHUM (DaKTOpUMA,
KOju ce Mopajy y3eTn y 063up npu cenekumju naumjeHata 3a 6uoncujy jetpe, y uumy
notepae NASH v y3Hanpegosane hnépose 8.

3Haya] npeno3HaBawa naumjeHata ca NAFLD je Benivku w3 pasnora
NnpaBOBPEMEHOr [ie/I0Batba Ha YAPYXKeHe (PakTope pu3nKa W MpeBeHupaka nporpecuje
oonectm un pasBoja NASH, wumpo3e jeTpe, WHcyuumjeHunje jetpe, HCC wn
eKCTpaxenaTuyHMX nosesaHux Gonectu 184,

Hajuewhe KopuwheHa AujarHOCTUYKA MeToda 3a CKPUHWUHI acMMMTOMATCKUX
nayujeHata ca noBuMLEHWM BpeAHOCTMMA aMUMHOTpaHchepasa, HapoumTo Yy MpUcycTey
pu3nyHux aktopa 3a NAFLD je yntpasByK. Ynotpeba Apyrux anjarHoCTUUKUX MeToAa,
Behe CEH3UTMBHOCTM U CNeynnYHOCTY Y YTBphMBakby CTENeHa cTeaTose 1 hmbpose, Kao
wro cy MR, npotoHcka MRS 1 TE, 4ecTo je IMMUTUPaHa LLEHOM 1 JOCTYMHOLWhy.

CKpvHUHT naumjeHata ca NAFLD 6M 610 3HATHO oOflakaH HalakKeweM
HEeWHBAa3MBHOI 6GMOMapKepa [OBO/bHE CEH3UTMBHOCTU WM CMEUUPUUYHOCTU Y MPOLEHN
cTeneHa nporpecuje 60necTu.

LinTokepatnH-18 je ob6ehaBajyhn Guomapkep Oyayhe HeuHBa3MBHE AMjarHo3e
NASH u du6poze [0 136 137 138 19 anp je noTpebHa paba Banugaumja
NMYHOEH3MMCKOI TecTa W yTBphuBare rpaHUYHE BPEAHOCTWU, WTO je 6MO jeaaH of
LW/beBa HaLLer UCTPaXXMBatba.

Hawwnm mnctpaxusarwem, obyxsaheHo je 55 nauymjeHata ca NAFLD, npoceyHe
CTapocTu 52 rofuHe, Koju cy vManu NoBuLIEHe CEPYMCKE HMBOE aMMHOTpaHcdepasa u
YNTpa3BY4YHU Hanas ,MacHe jeTpe“. Y KOHTPOMHOj rpynu 6uo je 31 34paB UCMUTAHWK,
npoceyHe ctapoctn 49 rogmHa. Kog 16 naumjeHara, Koju Cy nmaav noBuLLEHE CepyMCKe

HMBOE aMMHOTPaHchepasa y BPEMEHCKOM Tpajatby AYXKeM of 6 Meceuy U ynTpasByuHm
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Ha1a3 MacHe jeTpe usBpLueHa je 6uoncuja jetpe. NAFLD rpyny YnHuno je 23 nayunjeHTa
MyLiKor (41,82%) n 32 xeHckor nona (58,18%). ¥ KOHTpONHOj rpynu 6uno je 10
MyLlKapaua (32,26%) u 21 >xeHa (67,74%). Huje yTtBpheHa CTaTUCTUYKM 3Ha4ajHa
pasnuka y nony n crapoctu naymjeHata NAFLD n koHTponHe rpyne. Y NAFLD rpynu
17 (30,91%) naumjeHaTa je 6MNO NPEKOMEPHO yXpaweHo M 38 (69,09%) rojasHo. Y
rpynu rojasHux, Hajsehmn 6poj, 22 (40,00%) nauymjeHTa 6UI0 je ca NPBUM CTENEHOM
rojasHoctn, 13 (23,64%) ca gpyrum crerneHom n 3 (5,45%) nauyujeHTa ca Tpehum
CTEMNeHOM rojasHOCTU. Y KOHTPOJIHOj rpynu Hajsehn 6poj ucnmuTtaHuka, bux 29 je 6mno
HOPManHo yxpareHo. ['0jasHOCT, Kao v NnpBu, Apyrn 1 Tpehn CTeNeH rojasHocTy 6unn cy
CTaTUCTUYKM 3HaYajHO 3acTyrn/beHnju y NAFLD rpynu (p<0,001). Cpeare BpefHOCTU
BMI (32,83+4,20 vs. 22,87+7,18 kg/m?) u OS (106,36+8,44 vs. 78,87+7,18 cm)
CTaTUCTUYKKM cy Bune 3HayajHo Buwe y NAFLD rpynu y ogHOCY Ha KOHTPOSIHY rpyny
(p<0,001).

Pe3yntaTy Haller UCTpakuBara Cy Yy carfiacaHoCTu ca pe3yntatMma cTygmje
Leite n cap. y Kojoj cy ucnutanmum ca NAFLD mmanu CTaTUCTUYKM 3HAYajHO BuULLe
cpeare BpegHocT BMI, OS n ctaTucTnukm je 6una 3acTyn/beHnja rojasHoct (p<0,001)
200 1 cryamje Williams v cap. y kojoj je 45,4% ncnuTaHuKa 6110 FojasHO ca CpeaHiM
BpegHocTUMa BMI (32,4045,30 vs. 27,6+4,94 kg/m?) CTaTUCTUYKM 3HAYajHO BULLUM Y
ofHocy Ha KoHTponHy rpyny .Y cTyamnju Rocha v cap. 53% ucnutaHuka ca NAFLD
O1No je NPEKOMEPHO yXpareHo, 40% je 61no rojasHo, 30% je 6uno ca npeum 1 10 % ca
Apyrum cteneHom rojasHocTn 9. Ctyamja Kirovski v cap. je yTBpanna ctatnctuykm
3HauajHo BULLE Cpeatbe BpeaHocT BMI (28,7+45,9 vs. 24,8+3,6 kg/m?) n OS (102,2+13,4
vs. 86,9+13,1 cm) kog ucnutaHmnka NAFLD rpyne y ogHocy Ha koHTpony (p<0,001) M,
LUTO je carsiacHo ca Halum pesyntaTuma.

Y Hawem uctpaxusawy 26 (47,27%) nauymjeHata NAFLD rpyne umasno je DM
™MN 2. Pe3yntaTtu Hawer UCTpaXmBawa Cy Y carfacHOCTW ca pesyntaTvMa paHujux
cTyamja y Kojuma ce npesBaseHuUa anjabeteca kog ncnmtaHnka ca NAFLD kpehe og 18%
o 45%. Hekonuko cTyauja je nokasano ga je NAFLD npeamktop nojaBe Amjabeteca
He3aBMCHO 0f, KOHBEHLMOHATHUX (PaKTopa puU3mnKa, Kao LUTO Cy r0jasHOCT, MHCY/IMHCKA
pesncTeHumja, MeTabosIMyuKM CUHAPOM, LITO yKasyje fda u3melly oBa fABa eHTuTeTa

nocToju yspouyo-nocneanyHa Besa. lNpucyctso DM Tun 2 3HavajHO noeehaBa pu3nK
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nporpecuje 60M1eCTU y HEANKOXO/HI CTEATOXeNaTUTIC 1 pasnnuuTe cTeneHe dubpose 2
157,192.1%38] 11 HesaBucaH je (hakTop pu3MKa 3a MOpTaINTeT naumjeHata ca NAFLD P04

MaumjeHT ca NAFLD n DM Tun 2 y Hawem UCTpaxuBawy Cy 6unm ctapumiju,
CTaTUCTUYKM CUTHU(UKAHTHO je 6mo Buwm AST/ALT 0fgHOC WM 3aCTyrn/beHOCT MS,
rojasHocTM npBor, pgApyror wn Tpeher cTerneHa Kao jeAMHCTBEHe KaTeropuje wu
XunepTeHsuje y ogHocy Ha naymjeHte ca NAFLD 6e3 DM Tun 2, gakine umanm cy cse
NpeArKTUBHe (hakTope passoja NASH u upose B8 41431,

Y NAFLD rpynu je 6Mno CTaTUCTUYKM 3HayajHO BULIE MauujeHata ca
xuneprteHsmjom  (72,73% vs. 12,90%), ca cpeAwyvM  BpegHOCTMMA  CUCTOJSHOT
(137,18+18,60 vs. 116,45+13,86 mmHg) n gnjactonHor KpeHor nputmncka (84,73+10,69
vs. 72,90+£9,98 mmHg) CTaTUCTUYKM 3HAYajHO BULLUMM Y OLHOCY HAa KOHTPOJSIHY rpyny
(p<0,001). PesyntaTn Hawler wucTpaxusara Cy carnacHu ca pesyntatuma cTyamje
Hamaguchi n cap. y Kojoj cy cpeate BpegHoctn cuctonHor (123,7£15,9 mmHQg) u
anjactonHor (77,8£9,7 mmHg) KpBHOr nputucka wucnutaHnka NAFLD rpyne
CTAaTUCTUUKM GUNe 3HaYajHO BUMLLE Y OAHOCY Ha KOHTPOMHY rpyny (p<0,001) 194 y
ctyamjn Williams v cap. y Kojoj je 68,2 % mncnutaHnka ca NAFLD nmano xunepTeH3njy
18] Pannje cTyamje cy yTBpawne fa CUCTONMHM WM AMjacCTONHM KPBHU MpUTHCAK
Kopenupajy ca CTerneHOM CTeaTo3e jeTpe U Ja nauujeHTn ca CUCTO/THOM XWUMepPTEH3UjOM
umajy asa nyta Behu pusmk passoja NAFLD 9,

MaymjeHatn ca NAFLD y Hallem UCTpaXKuBakby UMasiN Cy CTaTUCTUYKKN 3HAYajHO
BULLE cpefte BpegHocT LDL xonectepona, 6unmpybuHa (p<0,05), ALP, ykynHor
xonectepona (p<0,01), AST, ALT, GGT, UHCYNnHa, rM1KemMuje HalluTe, TPUTIULEPUA,
ypaTa, CRP, teputnHa, gunbpuHoreHa 1 HOMA-IR (p<0,001), aok je BpeaHocT HDL
Xonectepona 6una Buwa y KOHTPOAHO] rpynn (p<0,05). Huje HaheHa CTaTUCTUYKM
3HauvajHa pasnuka nmehy rpynay nornegy cpefwunx spegHocti INR, 6poja TpombéouuTa
N QUpPeKTHOT BunpyéuHa.

Pe3yntaTM YHUBapWjaHTHe PpErpecroHe aHaaM3e Yy Hawem UCTpaKuBamy
NnoKasaM Cy Aa Ccy CTaTUCTMYKM 3HayajHU OUOXEMMUJCKM, aHATPOMOMETPUJCKA W
KIMHUYKA napaMeTpu of uHTepeca 3a pas3soj NAFLD: ravkemuja Hawite, WHCYINH

HallTe, MHCY/NMHCKa pe3ncTeHumja uspaxeHa kao HOMA-IR, ypatn, TG, AST, ALT,
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GGT, CRP, teputnH, FIB, HOL, HDL xonectepon, LDL xonectepon, TT, MS, 6poj
KomnoHeHaTa MS, SKP, DKP, xunepteHsuja n OS.

Avcnunugemunja je pyuanyHm aktop 3a HactaHak NAFLD n nporpecujy 601ectu
[20, 42,196, 197, 1981 ' MpeganenLa gucnunuaemuje kog naumjeHara ca NAFLD kpehe ce og
42%-72% 1992001

OBO [AOKa3syjy W pe3ynTaTl Haller MUCTpaXKuBara, Yy KOjeM Cy nauujeHTu ca
NAFLD vmManu CTaTUCTUYKM 3HA4ajHO BULLE Cpedre BPeAHOCTU Xxonecteposia, LDL
X0flecTepona u Tpurauuepua y OAHOCY Ha KOHTpPonHy rpyny. BpegHoctn HDL
X0/iecTepona cy 6ue CTaTUCTUYKM 3HA4ajHO HUXKE Y CTYAMJCKOj rpynu LTO je carfacHo
ca pesynTatuma Lee u cap. " n Kirovski 1 cap 9. ¥ Hawem uctpaxusary, yTBpanu
CMO fa nopacT HuMBOa TpuUravuepuga 3a jegHy jeanHuly mepe nosehasa BepoBaTHOhy
nojase NAFLD 16,02 nyta, HOL 3a 87%, LDL xonectepon 3a 85%, gok nosehawe HDL
X0/NecTeposia 3a jeHy MepHY jeAMHULY cManyje BepoBaTHohy nojase NAFLD 3a 87%.

MHcynmnHcKa pesucTeHumja je ycko noeesaHa ca NAFLD, kako ca pasBojem
cTearo3e, Tako M ca nporpecujom 60necTv [0 CTeaToxXenaTuTuCa, LMpo3e U KapumHoma
jetpe %2 Cpeptbe BpeAHOCTU MHCYNMHCKe pesncTeHuuje NAFLD rpyne uspaxeHe Kao
HOMA-IR y HaweM ucTpauBawy 6une cy CTaTUCTUYKM 3HAYajHO BULLE Y OJHOCY Ha
KOHTPONHY rpyny, LWTO je carnacHo ca pesyntatuma cTyavje Salgado u cap. % n
Onnerhag 1 cap. 4. YtBpannn cmo ga nopact HOMA-IR 3a jefHy MepHY jeanHuLy
nosehasa 3,55 nyta BepoBaTtHohy nojase NAFLD.

Kao n kof gpyrux 60nectu jetpe, jeTpUHU BUOXEMUCKM TECTOBU Cy Hajyelthe
KopuwwheHn mapkepu npucyTHor owwitehewa jetpe. Of YeTMpU OCHOBHA jeTpUHa eH3uma
Ha OCHOBY KOjuUX ce MnocTaB/ba CyMha Ha 6onect jetpe (AST, ALT, GGT un ALP),
Hajuewhe kopuwheH je ALT Kao Mapkep akymynauumje MacTu y Xenatoumtuma, u
cneacteeHor owtehewa 1 passoja NASH, Ha OCHOBY kora ce noctaB/ba notpeba 3a
ovoncujom jetpe. MehyTuM noctaB/ba Ce NUTake OMNPaBAaHOCTM OBaKBMX CTaBOBA,
nvajyhm y Bugy fa umtas xuctonowku cnekrap NAFLD moxe 6uTv npucyTtaH, a ja
cepymcke BpegHOCTM ALT ocTaHy y rpaHuuama HopmanHux 7 2% Ognoc AST/ALT
Behu og 1 je npeavkTop pasBsoja y3Hanpegosane qubpose B2,

Y HalleMm UCTpaxuBarby aKTUBHOCT eH3uma ALT je 6una cTaTUCTUYKM 3Ha4ajHO

BMLIA Y OHOCY Ha KOHTponHy rpyny (p<0,001), kao n GGT, AST n ALP (p<0,01).
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OpHoc AST/ALT opgpehusaH je kog naymnjeHata ca NAFLD u nsHocuo je 0,79+0,34, y3
meaujaHy 0,68.

Pesyntatn ctyanje Hu n cap. ytepaunm cy ga BMI, OS, kpBHU nputucak, TG,
HDL xonectepon, ykynHu HOL, LDL xonectepon, rankemuja Hawte v MOKpahHa
K1cennHa nmvajy amjarHoctnuky spegHocT 3a NAFLD, a ga cy metabonnuku gakropu
(rojasHOCT, abgoMuWHasHA rOja3HOCT, AWUCAMNUAEMU)a, XunepTeHsuja U Tun 2 DM)
pU3KYHM hakTopy 3a NAFLD, LUTO je carnacHo ca Halumm pesyntatuma 2%,

HesaBucHu haktopy pusmka nojase NAFLD y ctyauju Leite n cap. 6unm cy
MOBUWLUEHN CEPYMCKM HuMBOM ALT, nosuweH HMBO TG u Behn OS OLHOCHO rojasHoOCT,

[20]

Koja nosehaBa BepoBaTHohy nojase NAFLD 5 nyra CHwkeH HuBO HDL

xonecteposa U BMI cy okapekTepucaHM Kao He3aBMCHM (haKTOpW pu3MKa pasBoja
NAFLD y ctyanju Kirovski u cap. °%.

Y cryamju Miyake u cap. pesyntatm YyHuBapujaHTHe perpecvHe aHaiuse
yTBpAnAn cy aa cy crapoct, BMI, SKP n DKP, AST, ALT, GGT, ALP, HOL, TG, HDL
xonectepos, LDL xonectepon, MokpahHa KuCenMHa 1 rYKeMMja HallTe YApY)KeHW ca
puavkom nojase NAFLD %71 11110 je carnacHo ca Halmm pesyntatuma.

Pe3yntaT Haller WUCTpaXuBawa carflaCcHM Ccy ca pesyntatuma Benuke
nonynauuoHe ctpyauje Bedogni n cap. Koju cy ytepaunu ca cy nosuweH BMI, OS,
BULLM CepyMCKM HUBO TG, rnukemnje Hawte, ALT n cHmxeH HuBo HDL xonectepona
3HaYajHO yApY>KeHM ca passojeM NAFLD B,

Y Hawem ucTpaxmsawy Y NAFLD rpynu 6uno je 48 (87,27%) naumjeHara ca
MS. MeTabonnykn CUHAPOM je CTaTUCTUUKM 610 3acTyn/beHuju y NAFLD rpynu y
O[IHOCY Ha KOHTPOY, Kao 1 cBe KomnoHeHTe MS (p<0,001). MoajeaHak 6poj naumjeHaTa
NAFLD rpyne, 16 (29,09%) wumao je 3, 4 u 5 KomnoHeHTe MS. 3acTyn/beHOCT
KOMMOHETW MeTaboNMyKOr CMHAPOMA M3HOCWUNA je: NledeHa XUMepTeH3mja Uan NoBULLIEH
SKP wn/vnn DKP 90,91%, ueHTpasiHa rojasHocTt 87,27%, NOBULLIEHA T/IMKEMMU]a HaLLTe
nnn Beh noctojehm DM 69,9%, nosuweH HMBO TG 65,45% ©n cHWMXeH HMBO HDL
xonectepon 60,00%. [puCYCTBO XWMEPTEH3Mje, Kao MeTaboNMuKe KOMMOHEHTE
CTaTUCTUYKM je 6MNo 3HayajHO uewhe of nMpUcycTBa OCTaIMX METAbOMMUKUX
KOMMOHEHTW: NOBULLEHOr HMBOA TpUrnnuepuaa, Beh gujarHoctrkosaHor DM Ttun 2 nnm

nosuweHe ravkemumje HawTte (p<0,01) n cHxeHor H1MBoa HDL-xonectepona (p<0,001).
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Pe3ynTaTv yHUBapujaHTHE perpecroHe aHainse ykasyjy ga npucyctso MS cTaTucTuyku
3HayajHo nosehaBa pu3nk rnojase NAFLD yak 64 nyTa, Kao v nojemHe KOMNoHeHTe MS,
Kao LITO Cy: nedyeHa xunepTeH3nja munu nosuweH SKP u/unn DKP 3a 24,44 nyra,
npucytaH DM vnnun nosuweHa rankemmja Hawte 11,62 nyta n nosuweH HMBO TG 9,85
nyta (p<0,001). YTBpheHO je [fa MNPUCYCTBO CHMXXEHUX CepymMcKmx HuBoa HDL
X0/1ecTeposia CTaTUCTUUKM 3HayajHo nosehasa pu3mk 3a HacTaHak NAFLD 3a 3,78 nyta
(p<0,01). MopacT 3a jeanHn4Hy BpegHocT OS nosehasa BepoBaTHohy HacTaHka NAFLD
3a 87% (p<0,01). Takohe, nopacT 6poja METABONUKNX KOMMOHEHTM 3a 1, CTaTUCTUYKN
3HayajHo nosehasa BepoBaTHohy aa gohe go nojase NAFLD 3a 8,58 nyta (p<0,001).

Y ctyauju Pinidiyapathirage n cap. 6uBapujaHTHa aHanu3a je yTBpauna Aa cy
BMI=25 kg/m? 0S=90 cm kop, MyLuKapaLa ni 0S80 cm kop, xeHa, SKP>130 mmHg,
DKP=85mmHg, rankemuja HawTte=56 mmo/l, MHCYNMHCKa pe3ncTeHuUMnja NpoueeHa
HOMA mogenom 1 TG=1,7 mmo/l 3HayajHO yapyxXeHu ca nojasom NAFLD. YTBpheHo
je fa rojasHocT, gedmHucaHa BMI nnm OS nosehaBa BepoBaTHohy nojase NAFLD 5
nyTa [208]

Pesyntartun Haller nctTpakusara Cy carsiacHu ca pesynrtatuma Chituri n cap. Koju
cy yrepavaun aa 87% naumjeHata ca NAFLD mmajy Kapaktepuctuke MS, 94% je nmasno
LeHTpa/IHy rojasHocT, 82% aucnunuaemujy, 50% rnykosHy unTonepaHumjy %1 u
npakTM4yHo 98% nauujeHata UMao je MHCY/NMHCKY pe3ncTeHunjy n ctyamju Dvorak v
cap. y kojoj je 98% wucnutaHuka ca NAFLD umano meta6onuuku cuugpom 29y
cTyamju Radu u cap. 3acTyn/beHOCT METabo/IMUKMX KOMMOHEHTM je u3Hocuna y
onagajyhem pefocnefy: UeHTpanHa rojasHocT 88,41%, [aujabetec MeNUTyC WK
noBuLUIeHa rMKeMuja HawTe 68,87%, xunepTteHsnja 62,58%, xunepTpuranuepuiemuja
55,79 % U cHkeH HMBO HDL xonectepona 39,90 % ! ¥ ctyaujn Kotronen un cap.
Buwe of 90% wucnutaHmka ca NAFLD je umano 6ap jegaH mMeTabo/IMUKM PU3UYHK
hakTop, a 33% je MMano cBe KapakTepuctuke MS 20,

Hu n cap. cy NOrucTMYKOM perpecrioHOM aHa/M30M YTBPAWAM [a je CBaka
KOMMOHeHTa MeTab/IMYKOr CUHAPOMA HE3aBUCHO yapyXXeHa ca nojasom NAFLD. Pusmk
nojase NAFLD nosehaBa ce 1,5 go 3,8 nyta y npucycTBy MNOHaoC06 LEHTpasiHe

rojasHoOCTW, fiedeHe xunepTteHsunje unv nosuweHor SKP n/wnn DKP, gucnunugemuje,
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NPUCYTHOT AunjabeTeca WM MOBULLEHE NMKeMMje HawTe = 5,6 mmol/l u NoBULIEHNX
CepYMCKMX KOHLeHTpaLja MokpahHe kucennne 2%,

MpeBaneHua UeHTpasHe rojasHocT, DM, xunepTeH3nje, NOBULLIEHE TINKEMMje
HawTte 1 TG buna je CTaTUCTUYKM 3HaYajHO BuUwa kof mcnutaHuka NAFLD rpyne y
cryanju Cheah n cap. Ctyguja je yTBpavna ga naumjeHTu ca sehum obmmom cTpyka 1,2
nyTa uethe o6onesajy og NAFLD ¢,

Wang v cap. cy yTBpAUIM fa NPUCYCTBO Camo jeAHOr MeTabo/MuKor pusnyHor
(pakTOpa Hocu 3,6 nyta Behu pusmk passoja NAFLD, WwTo ykasyje Ha CUTHU(NKAHTHO
BE/IMKN PU3MK pa3Boja 60fectv y paHuMm cTtagujymuma MS. Bpoj meTabosIMuKmx
PU3NYHNX (hakTopa je of Beher MPOrHOCTUYKOr 3Ha4aja 3a nojasy NAFLD y ogHocy Ha
caMO nNpUCYCTBO METaboNMUKOr CUHAPOMA. PaHW CKPUHWHT X TpeTMaH CBake
MeTa6oMuKe KOMMOHEHTE UMa BEMKY 3Hauaj y npeseHumju passoja NAFLD B2,

Y npocnekTuBHOj cTyauju Hamaguchi n cap. y nepuofy Of rogvHy pAaHa
npahewa 3147 ogpacnnx ocoba 6e3 NAFLD y TpeHYTKY yK/byumBara Yy CTyOujy,
yTpBpheHo je aa cy ucnutadmum ca MS nvanu 4-11 nyta sehun pusmk passoja NAFLD
[211].

C o63upom ga je MS npeaukTop passoja NASH, npema npenopykama AASLD,
Ko naumjeHata ca NAFLD npucyctso MS je kputepujym cenekumje naumjeHara 3a
6uoncujy jetpe .

Y HaleMm WUCTpaXuBakwy CBM NauujeHTU Ccy UMM jefaH WM BuULle
MeTabo/IMYKMX PU3NYHNX akTopa, a 29,09 % je umano cBmx 5 pusnYHKUX akTopa. Y
paHujum ctyamnjama ytepheHo je aa suwe o 90% nauujeHata ca NAFLD vma jegHy nnm

BYLLIE KOMMOHEHTU MeTaGoNIMUKOr CUHAPOMA, a HMX 33% MMa KOMMNeTHY AnjarHosy 20

212,213].

Y1nuaj MS 1 nojeanHMX HeroBnx KOMMOHeHTU Ha pa3sBoj NAFLD, y Hauwlem
NCTPaXnBakYy je 3Ha4yajHo Behn y 0AHOCY Ha MPETX0AHe CTyAuje, LUTO je U pa3ym/bMBO C
0631poM fa je Hajsehn 6poj naupnjeHaTa YK/bYUYEHUX Y UCTPaXKUBake MMao MS, Kao u 4
N 5 KOMMOHEHTE MeTabo/IMYKOr CMHAPOMA, CTaTUCTUYKM 3HA4yajHO BULLE Y OAHOCY Ha
KoHTpony rpyny (p<0,001). Nmajyhn y Buay ga je MS npegucnoHupajyhu taktop

y 159 214]

nporpecuje 6onect , BUcoka npesasieHua MS kog naumjeHata ca NAFLD y

HalleM MCTpauBary, NpeAcTaB/ba “Nno3ve Ha byherwe" y Kpenparwy Mepa npeseHumje u
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Neyera MeTabo/IMYKMX PUSNYHKX (haKTopa Y Lu/by NpeBeHuparba nporpecuje 6onectu,
pa3soja NASH u Lmpo3e jeTpe.

Y  HaleM  UCTaXuBawy MNOCEOHO Cy  aHaimsupaHe  6GUOXeMUjCKe,
aHTPOMOMETPUJCKE N KNNHUYKE KapakTepucTuke naumjeHTa NAFLD rpyne y ogHocy Ha
BMI, npucyctso DM Tnna 2 n MS. Y1BpheHo je aa nauymjeHTn NAFLD rpyne ca MS
NMajy CTaTUCTMYKN 3HAYajHO BuLLe cpeftbe BpeaHocT BMI, rivkemuje HawTe (p<0,01),
WNHCYNIMHA HaLITe N UHCYNNHCKe pe3ucTeHumje npoueweHe HOMA-IR (p<0,05) y ogHocy
Ha naumjeHTe ucTe rpyne 6e3 MS. Kog naypjeHata NAFLD rpyne 6e3 MS cTaTUCTUYUKN
je 3HayajHo 610 BuwKM HMBO HDL xonectepona (p<0,05). ¥ NAFLD rpynu ca MS
CTaTUCTUYKM je 6W0 3HaYajHO BULLIE NaumjeHara ca xunepTeHsunjom (p<0,01) n DM tuna
2 (p<0,05) y ogHocy Ha NAFLD rpyny 6e3 MS. Kog naynjeHata NAFLD rpyne ca MS
11 (22,92%) naumjeHTa je 61no npegrojasHo, 37 (77,08%) naymjeHarta je 6wno rojasHo, 22
(45,83%) je 6uno ca NPBUM CTENEHOM rojasHocTK, 12 (45,83%) ca Apyrum CTeneHom u 3
(6,25%) naumjeHTa ca Tpehum cTeneHoM rojasHocTw, Aok je y NAFLD rpynu 6e3 MS
Hajgehm 6poj naumjeHata 6MO ca npearojasHowhy. [0ja3HOCT KaO KaTeropuja
YXpPaweHOCTW, 3aTUM T0jasHOCT MpBOr, Apyror u Tpeher cTeneHa, Kao jeAMHCTBEHA
KaTeropuja rojasHoCTu CTaTUCTUYKM 3HaYajHO Cy 61N 3aCTyN/bEHU|U KOA NauujeHaTa ca
NAFLD n MS y ogHocy Ha nauymnjeHte NAFLD rpyne 6e3 MS (p<0,01). NcTtoBpemeHO
nauujeHT ca rojasHowhy cy mMmManuM CTaTUCTUYKKM 3Ha4ajHo Yewhe MS (97,37% vs.
64,71%), Kao 1 3acTyn/beHocT 3, 4 n 5 komnoHeHTe MS (p<0,01) y ogHOCY Ha NaunjeHTe
ca npegrojasHotuhy.

Pe3yntaTy Haller MCTpakusara carflaCHu cy ca pesyntatuma ctygauje Kang u
cap. y kojoj cy ucnmtaHuum NAFLD rpyne ca MS nmanun CUrHA(UKaHTHO BULLE Cpefrbe
BpegHocTn OS, HWKKM HMBO HDL xonecteposa v BULIN HUBO MHCY/IMHCKE Pe3nNCTeHUM]e
npouetbeHe HOMA mogaenom 241,

Y ctyamjun Marchesini n cap. yTepheH je nopacT npesasieHue MS Koj nauumjeHarta
ca NAFLD ca nopactom BMI, o 18% kof HOpMaNHO yxXpareHUX A0 67% KOZ rojasHux.
Takohe, yTBpheH je nopacT npeBasieHLe CBUX METabONMYKNX KOMIMOHEHTU 1 NauujeHaTa
ca 3 1 Buwe KomnoHeHath MS ca nopactom BMI, wWTo je carflacHO ca HaluvM

pesyntatuma . Rocha v cap. cy Takohe yTBpAWAM pacT npeBaneHLe MeTabonnuKor
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cuHapoma ca nopactom BMI n OS. MeTabonmyku cuHapom je 6mo npucytaH Kog 12%
NCMMTaHMKa ca NpearojasHoLLhy 1 56% mcnuTaHuka ca rojasHotuhy %00,

Buoncuja jetpe je 3naTHW CTaHdaph Yy AvjarHosu 60necTu, anm M3 eTUYKUX
pasnora HuWje y LUMPOKOj YynoTpebu, jep ce pagu O MauynjeHTUma YyrnaBHOM 6e3
KMMHUYKUX CUMIMTOMA, Ca YecTo HOpMa/IHUM BpefHOCTMMa amuHoTpaHcdepasa. C
063MpoM pfda nocToju fgobpa Kopenauuja YNTpPasByvyHOr Hanasa MacHe jeTpe ca
NaTOXMCTONOLIKMAM HanasoM, YNTpa3BYK je MNpernopyvyeH Kao npBa [AMjarHOCTUYKA
meTofa. Pe3ynTtat¥ HeflaBHe MeTa aHanu3e nokasyjy ga je UZ npeuusHa v noysgaHa
TeXHMKa 3a OTKpuBawe BuLle of 20%-30% CTeaTO3HO M3MEHEHOT MapeHXMMa jeTpe, Y
nopehewy ca xmcrtonornjom, ca ocetsemsowhy og 84,8% n cneunduyHowwhy og 93,6%
[215].

Y Hawem uCTpaxusawy npugpxasaim cMo ce kputepnjyma Nedleman u cap.
KOju cy Komnapupajyhu naTtoxXmMCTONOLLKM U YNTPa3BY4YHU Hana3 MacHe jeTpe yTBpAuv
TauHocT UZ Hanasa o, 88% y AnjarHosu u cTeneHoBarby MacHe jetpe 184,

Hajsehun 6poj nauymjeHata NAFLD rpyne y Hawem ucTpaxusawy, 23 (41,82%)
nmaso je yntpassyyHn Hanas macHe jetpe Il cteneHa, 20 (36,36%) naunjeHata je umano
UZ Hana3 macHe jeTpe Il cteneHa n 12 (21,82%) je 6uno ca UZ Hana3om macHe jeTpe |
creneHa. MayunjeHtn ca UZ Hanasom Il n 111 cTeneHa macHe jeTpe nManu Cy CTaTUCTUYKN
3HayajHO BuMLWe BpefaHoOCTV BMI, rnvkemMunje HallTe, WHCYNNHA HallTe N WUHCY/IMHCKE
pesncTeHumje n3paxeHe kao HOMA-IR y ogHocy Ha rpyny nauujeHara ca UZ Hanasom
MmacHe jetpe | cTeneHa. Takohe, naunjeHTn ca UZ Hanazom MmacHe jetpe Il cTeneHa,
UMaIM Cy CTaTUCTUYKM 3HayajHO BuMLIE cpeawe BpegHocTm u OS. Huje yTBpheHa
CTaTUCTMUKM 3HauYajHa pas3nnkKa cpefrux BpPeaHOCTM aMuHOoTpaHcgepasa, ALP, GGT,
xonectepona, Tpurnnuepunga, CRP, ¢umbpuHoreHa n qeputvHa KoA naumjeHaTa ca
PasMUNTUM  YNTPasBy4yHUM  CTemeHOM. XunepTeH3uja, rojasHocT (p<0,05) wu
meTabomukn cmHapom (p<0,01) CTaTUCTMYKM Cy 3HA4ajHO OWAM 3aCTYr/bEHUJU KOL
naunjeHara ca UZ Hanaszom macHe jetpe Il u 111 cTeneHa y ogHocy Ha naumjeHTe ca UZ
Hanasom | cTteneHa. Takofe, DM tun 2 je 610 Haj3acTyrn/beHnju Kog naumjeHara ca UZ
HanasoM macHe jetpe Il cTeneHa, CTaTUCTUYKK 3HaYajHO Yellhe y 0AHOCY Ha naumjeHTe
ca UZ Hanasom macHe jeTpe | cteneHa (p<0,05). 3acTyn/beHOCT CHMXKEHUX BPeLHOCTU

HDL xonectepona Kao MeTabonMyke KOMMOHEHTE CTAaTUCTUYKM je 3Ha4yajHO buna Beha
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Kof nauujeHTa ca UZ Hanasom MacHe jetpe Il u Il cTeneHa u OHW cy umanu
CTaTUCTUYKM 3HaYajHO Yelwhe 4 nnn 5 komnoHeHTe MS y ofHOCy Ha naumjeHTe ca UZ
Hanasom macHe jetpe | cteneHa (p<0,05). Beh noctojehr DM wnv nosuLleHa ramkeMuja
HallTe Kao mMeTabonmMuka KOMMOHeHTa 6una je Haj3acTyn/beHNnja Kog naunjeHata ca UZ
Hanasom MacHe jetpe Il cTeneHa, CTaTUCTMYKN 3aCTYM/beHU]a Y OAHOCY Ha NaunjeHTe ca
UZ Hana3om MacHe jeTpe | cteneHa (p<0,05).

Y HalleM UCTpaXuBaky YHUBAPUJAHTHOM /IOTUCTUUYKOM PerpecMoHOM aHaIn3oM
YCTaHOBW/IM CMO Kao 3HayajHe NpeAuKTope MojasBe BULLEr YATPasByyor CTereHa MacHe
jetpe: BMI, MS, 6poj KOMMNOHEHTU MS, KOMMOHeHTY MS cHmkeH HuBo HDL
xonecteposa u rojasHoct (p<0,01), kao 1 nHcynnH, HOMA-IR, OS, TT, rojasHocT npseor
N Jpyror cTeneHa, xunepteHsujy, DM n KkomMnoHeHTy MS noBuLleHa rnkemuja Hawute
nnu seh noctojehn DM (p<0,05). YTBpheHo je ga npucyctso MS nosehasa BepoBaTHOhy
3a BULUM CTeneH cTeaTo3e npoueweHe UZ 3a 42 nyTta, KOMMNOHEHTa MS CHWXXeH HMBO
HDL xonectepon 6,92 nyTta, rojasHoct 7,56 nyTa, roja3HoCcT npBor creneHa 5,63 nyra,
rojasHoct gpyror crteneHa 10,67 nyra, DM 6,32 nyra, xunepTeH3uja 6,12 nyta u
KoMnoHeHTa MS nosuLleHa rnnkemmja Hawwte unm npucytaH DM 3a 4,62 nyTa.

MynTuBapujaHTHa J/IOTUCTUYKA pPErpecMoHa aHaim3a je Kao HajBaHuje
npeankTope suwer UZ cTeneHa MacHe jeTpe 1U3fBojuna: TeNecHy TEXUHY, XUMNepTeH3njy
N cHmkeH HMBO HDL xonectepona kao KOMMoHeHTYy MS. Osaj gobujeHu mopen
ycnos/baea 53,19% npomeHy BepoBaTHohe 3a BuLWM UZ CTeneH cTeaTose jeTpe.

Pesyntatin Haller UCTpaXuBaka carfiacHu cy ca pesynratuma ctygmuje Eguchi un
cap. y Kojoj je yTBpheHO fa nauujeHTu ca 030U/bHUJUM YNTPa3ByYHUM Hasla30M MacHe
jeTpe MMajy CTaTUCTUYKM 3HayajHO BuLe cpefhe BpegHoctn OS, BMI, TT n Buwwe
HMBOe aMWHOTpaHCcepasa, rMMKEMUje HaliTe, MHCYNMHA U UHCYNIMHCKE Pe3nCTeHuuje
npoueteHe HOMA-IR 2! y ctyamju Abanhag u cap. y kojoj je Hajsehn 6poj
ncnutaHuka NAFLD rpyne 6mo ca yntpasBy4YHUM Hanas3oM MacHe jetpe rpagyca ll, a
cpegre BpeaHocT BMI cy CTaTUCTUYUKM 3HAYajHO KOpenupasie ca CTeneHoM CTeaTtose
[197].

Y cryamju Ghamar-Chehreh n cap. yHuBapujaHTHa NOrMcTUYKa perpecroHa
aHa/M3a je NOTBpAMNIA CTaTUCTUYKM 3HayajHy YyapyXeHocT uHcynvHa, HOMA-IR,

NMOBULLIEHE TNIMKEMWje HalTe, amMHOTPaHcdepasa, TG u TT ca CTeneHOM YATpa3ByyYHOTr
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Hanasa MacHe jeTpe LUTO je CAMYHO Halwmm pesynTatuma 2. Y ctyamjm Razavizade u
cap. ytepheHo je aa cy HDL-xonectepon, TG n ALT He3aBUCHW PaKTOpK pu3nKa BuLler
cTeneHa MacHe jeTpe npoLereHe ynTpassykom 218,

Y Halem UCTpaxuBarwy akKTUBHOCT aMUHOTpaHCc(epasa, Kao HajoCeT/bUBUjUX
ornomapkepa owrTehewa xenaroumta, y NAFLD rpynu 6una je cTaTUCTUYKM 3HAYajHO
BMLIA Y OHOCY Ha KOHTPOSIHY rpyny, aiM Huje HafeHa CTaTMCTU4YKa 3HayajHoCT Y
O[JHOCY Ha CTeneH CTeaTo3e MpoLereHe YNTPa3BYKOM, LUTO MpYXKa UHAMPEKTHE [0Ka3se
[la Ha OCHOBY HMBOa aMUHOTpaHC(epasa He MOXEMO MPOLEHUTW CTemneH Nporpecuje
bonectu.

Hawum nctpaxkmeawem YCTaHOBMAN CMO YAPY>KEHOCT KOMMoHeHTM MS ca UZ
cTeneHom MmacHe jetpe. NAFLD rpyna ca UZ Hanasom macHe jetpe Il n Il cTeneHa
MMana je CTaTUCUYKM 3Ha4YajHO BUILLIE NaLMjeHaTa ca YeTUPU 1 NeT KOMMOHeHTH MS, WwTo
je CAMYHO CTyanjama Ymnju pesynTaTn ykasyjy da npucyctso Beher 6poja MeTaboIMuKmnx
nopemehaja Hocu Behu pU3MK pa3Boja NporpecuBHX dopmu Gonecty P82,

Yntpa3ByK Mma ofpeheHe HepocTtaTke. CeH3UTUBHOCT M crieymmyHoct UZ y
anjarHocTuum NAFLD 3HauajHo onaga kog rojasHnx naumjerata 24, a y Hawwoj cTyauju
je Hajsehn 6poj naumjeHata umao BMI=30 kg/m?. Takohe Tpeba y3eTu y 063up HUCKY
CEH3WUTUBHOCT YNTpasByka 3a CTeaTo3y Mawy of 30% “%°! Yntpassykom Huje moryhe

e (5 1261 3 Hajgehu 6poj

AMepeHTOBaTN CTeaTo3y 0f cTeatoxenatmca u (Hropos
naunjeHara Hawle CTyauje UMao je MynTunse pusnyHe PakTope NpPeanMKTope nporpecuje
bonectu.

CBe 0BO npeAcTaB/ba M3a30B, HE CamMO 32 K/IMHMYapa Y MPOLEHM KOjUM
nauujeHTMa ca UZ Hana3oM macHe jeTpe Tpeba nHamkosatu Guoncujy jetpe, Beh u 3a
nauujeHTe Koju cy Hajuewhe 6e3 3HauyajHMjuxX cumMnTomMa 60M1eCTU, YECTO Ca HOPMa/THUM
BPeAHOCTUMa aMUHOTPaHc(epasa, fa Npuxeare NHTEPBEHLM]Y.

Y okeupy cnektpa NAFLD, obuyHa cTeaTo3a jeTpe je CTabu/HO CTake, Koje He
nporpeampa Kof Hajseher 6poja naymjeHata Kpo3 MHOro roguHa. MehyTtum, naynjeHTu
ca NASH un qnbpo3som cy nofg BehvM pusnMkom nporpecuje 601ecTn A0 AEKOMMNEH30BaHe
LUnpo3e jeTpe, pasBoja MOPTHE XunepteH3nje, passoja HCC wunm cMpPTU YKONIMKO
TpaHCnNaHTauuja jeTpe Huje ypaheHa. 3a pa3nuMKy of nauujeHata ca OOUYHOM

CTeaTo30M, NauujeHTn ca NpPUAPY>KEHOM (PUOPO30M jeTpe 3axTeBajy npahewe y cMucny
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pa3Boja BapukosuTeTa jeawaka u HCC, 360r uera je mpaeHTU(MKOBake Npucyctsa u
TeXuHe mbpose jeTpe Ko naumjeHata ca NAFLD of Benvke BaXKHOCTM y BOhewy
NPOTOKO/A NleYetba U npahera nauujeHaTa ca 0BUM 000/bEHEM JETPE.

Mmajyhn npeTxofHO Yy 063Up, YYMbeHWM Cy Hamopu jJa ce WAEHTUGUKYjY
HeMHBa3UBHYW NokasaTesbl Prbpo3e ko naymnjeHata ca NAFLD.

Angulo n cap. cy y CBOjoj CTyanju yTBpAUAM fa Kopuctehn aBe rpaHu4yHe
BpegHocTM NAFLD (hMOpo3HOr CKOpa, CaYMHeHOr 0f PYTUHCKMX KIMHUYKUX W
NnabopaTopujcKMX MapameTapa MOBe3aHMX Yy MaTeMaTuuKy hopmyny, MOXXEMO MPELU3HO
npeasuaeTV NPUCYCTBO WM OACYCTBO Y3Hanpegosasie gpuobpose (bridging hnbpose u
umpose) koA naumjeHata ca NAFLD ™ NAFLD ¢m6posHn ckop npeacTasrba
jelHOCTaBaH CKOPWHI CUCTEM, KOjU Je je(pTWH, NaK 3a M3payvyHaBare U MOXe [a ce
KopucTu 3a npahere naumjeHaTa N OTKpUBake OHUX KOjU 3aXTeBajy fJasby eBanyauunjy y
cMUCNY Nporpecuje 6onecTu.

Pesyntatn gpyrux ctyauja cy Takohe notepavnn 3Hadaj NAFLD trbposHor
ckopa y OTKpMBarby nauujenata ca NAFLD v y3Hanpegosanom guéposom 220224,

PeTpocnekTMBHa, MYNTULEHTPUYHA cTyanja Angulo n cap. ytepauna je fa je
NAFLD ¢unbpo3Hu ckop Hajbo/bu MHAMKATOP 3a OTKpuBake naumjeHata ca NAFLD,
Koju nmajy nosehaHu pu3nK pas3Boja KOMMMKauuja noeesaHUx ca 6onewhy jetpe u
nosehaHn ykynHu mopTanuTet 22,

Mpema npenopykama AASLD NAFLD ¢ubpo3Hu ckop je Kog nayumjeHata ca
NAFLD, npenopy4yeH Kao KIMHUYKMA KOPUCTaH METOA MAeHTU(MKaLmje naynjeHara ca
y3HarnpefoBaiom hm6po3om 1 Lyposom .

Kopuctehn NAFLD (hrbpo3HM CKOP Kao HEMHBA3MBHW METOA MPOLIEHE NPUCYTHE
(hnmbpo3e y Hallem ucTpaxkupawy yTBphHeHO je aa je 6 (10,91%) naymjeHaTa mMmano
BpeaHocT NAFLD dubposHor ckopa Behy og 0,675 0AHOCHO y3Hanpeaosany unbpoay,
28 (50,91%) je umano BpeaHocT NAFLD dwmbposHor ckopa mawy of -1,45 0fHOCHO
HUCY Umanu ysHanpegosany quoéposy n 28 (50,91%) je npunagano UHTepMenjapHOj
rpynu.

MpoceyHa CTapoCT naumjeHTa ca Yy3HanpegosanoMm (MOpo3OM W MauunjeHaTa
NHTEpMeaunjapHe rpyne CTaTUCTUYKKM je Buna 3HayajHo Beha y OfHOCY Ha rpyny ca

ofacycTBom (nbpose (p<0,001), a cTapocT rpyne ca Yy3HanpegosaioM (HMOpPo30M

133



Jlokmopcka mesa Topoana Ilemposuh, cney. op meo.

CTaTMUCTUYKM je 3Ha4ajHO Bmna Beha 1 'y 0AHOCY Ha CTapoCT NauujeHaTa MHTepMeanjapHe
rpyne (p<0,01).

Y ofHOCYy Ha rpyny ca OACYCTBOM (pMbp0o3e CTAaTUCTUYKM 3HAYAjHO BULLIE CPeHbe
BPEAHOCTM CEPYMCKOI HMBOA F/IMKEMUje HalTe WU (MOPUHOTEHA, TENIECHE TEXUHE Cy
yTBpheHe Ko rpyne nauumjeHTa ca ysHanpegaosaiom mbpo3om (p<0,05), kKao 1 ogHoca
AST/ALT (p<0,01), BMI n OS (p<0,001).

YTBpheHo je Aa je rojasHoCT npeor, gpyror 1 Tpeher cTeneHa Kao jeANHCTBEHA
KaTeropmja rojasHOCTW CTATUCTUYKM 3HA4YajHO 3acTyr/beHWja Kof MauujeHata ca
y3HanpeaoBasiom (hnopo3oM Yy OAHOCY Ha naumjeHTe 6e3 y3Hanpegosane ¢unbpose
(p<0,05).

Y rpynu naumjeHaTa ca y3HanpegoBaioM (MOpo3oM CBM NaLUMjEHTU CY MManu
Beh AnjarHOCTMKOBaHY W nieveHy xunepTteHsnjy n DM tun 2. Y ogHOCY Ha nauujeHTe ca
BpeaHocTuma NAFLD thrmbpo3HOr CKopa KOju ce KapaKTepuLle Kao 0fCYCTBO (prbpose,
XWUMNEepTEH3Mja je CTaTUCTUYKM 3HayajHo 6una 3acTyn/beHWja Kojg —nauumjeHata
nHTepmeanjapHe rpyne (p<0,01) n rpyne ca ysHanpegosanoMm uoéposom (p<0,05).
Takohe 3aCTyn/beHOCT NauujeHata ca DM Tun 2 cTaTUCTUYKK je Buna 3HavajHO Beha y
NHTEPMEAMjapHOj TPYNK 1 FPynK ca y3HanpeaoBanoM ¢rnbpo3om, y 04HOCY Ha rpyny ca
ofcycTsom thmbpose (p<0,001).

YT1BpheHo je Aa 3acTyn/beHOCT nauujeHTa ca MS pacte ca nopactom NAFLD
(hMBpOo3HOI CKOpa Kao KaTeropmjckom Bapujabnom, ogHOcHO Hajseha je (100,00%) kof
nauujeHata ca y3HanpegoBasiom (ubpo3oM, a Hajmarwa Ko nauujeHTa ca O[CYCTBOM
¢hmnbpo3se (78,57%), MehyTMM ¢ 063MPOM Ha penaTUBHO Mase rpyre, a BUCOKE MPOLEHTe
naunjeHara ca MS, HuUcy HafeHe CTaTUCTUYKM 3HaYajHe pas/inke.

Cpegatbe BpegHocTM ALT cy 6une Hajulle y rpynu nauujeHata ca 0AcyCTBOM
(hnbpo3se, ann 6e3 CTaTUCTUYKE 3HAYAJHOCTM Y OJHOCY Ha OCTa/le ABe rpyne NoHaocoo,
LITO je mocneavua U3y3eTHO BeMKe CTaHAapAHe Aesujauuje y 0BOj rpynu. BpegHocT
ALT y nHTepMeanjapHOj rpynum CcTaTUCTUYKKM je B1na 3Ha4yajHO BULLIA Y OAHOCY Ha rpyny
ca y3HanpegoBaniom ubposom (p<0,05).

Hawum nctpaxusarweM je yTBphHeHO fa cy naumjeHTu ca BpegHoctuma NAFLD
(hmbposHor ckopa Behmum og 0,675, KOju KapakTepulle y3HanpegoBany ¢uoposy, 6unm

cTapuju, CTaTUCTUUKKM Yelhe umanu aujabeTec, rojasHOCT U CpedHe BPpeaHOCTU 0fHoca
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AST/ALT Behe og 1 (1,27+0,51), o4HOCHO CBe puU3MYHe (hakTope 3a Y3Hanpegosany
hn6posy 28,

Kog 16 naumjeHata ca NAFLD wu3BplleHa je naTOXMCTOMOLLKA aHanmnsa
Omoncujckux ysopaka jeTpe. buoncuja jeTpe WMHAMKOBaHA je Ha OCHOBY MOBULLEHUX
HMBOA aMWHOTpaHC(epasa Yy BPEMEHCKOM Mepuojy [LyXem of 6 Meceuu, YrpKoc
OpANHMPaHOj Tepanuju. [MaTOXMCTONOLIKOM aHanmM3oM YTBpheHa je Yy3HanpegoBsana
(mnbposa (bridging PrbpPo3a) camo Koj, jefHOr naumjeHTa, yuje cy spegHoct NAFLD
(hnmbpo3Hor ckopa 6une suwe og 0,675.

C obupom ga buocnuja jeTpe Kof oCTanmx nauujeHarta ca spegHoctuma NAFLD
(hnbpOo3HOI CKopa Koje 61 ykasmBasie Ha y3HarpegoBany guobpo3sy Huje paheHa, jep HUCY
OUIN UCNYHEHN Hanpes HaBe[eHN KpUTepujyMun 1 fa cy cpeawe BpegHoctn ALT 6une
Hajsuwe y rpynun ca NAFLD (hrbpo3HMM CKOPOM KOju KapaKTepuLLe 0AcycTBO (hrmbpose,
nocTaB/ba Ce NUTake 0NpaBAaHOCTN OBaKBMX CTaBOBaA.

Y naTOXMCTOMOLWKOj aHaM3n GUOMNCUJCKMX Yy30paka 3a CEMUKBAHTUTATUBHO
03HayaBare N3PaKEHOCTN MojeiMHe MaTOXUCTOMOLLKE KapaKTepucTKe yrnoTpebsbaBaHa
je mogena KopuiwheHa y pagosuma Brunt un cap 4l Y Hawoj rpynu naumjenata ca
HeasIkOX0/IHOM MacHOM 60/IeCTU jeTpe, Hea/IKOXO/HU CTeaToXenaTuT1C LeuHuUCcaH Ha
OCHOBY MWHUMaNHUX KpuTepujyma (MPUCYTHOCT CTeaTo3e, obynapHe ynane 1 3HaKoBa
owrTeheta xenatouuta y Bugy 6anoHupara uam anontose) 6Mo je npucytaH Kog 12
naunjeHTa ogHOCHO Yy 75 % cnyuyajeBa. Kog 4 (25%) naunjeHTta yTBpHEHO je NOCTOjarke
06KnyHe cTeato3e, 6e3 KpuTepujyma 3a CTeaToxXenaTUTuC.

Hajgeh  6poj 6uoncupaHmx nayujeHata, 56,25% wumao je 6nary
HeKpOMHMIamaTopHy akTUBHOCT, 12,5% cpeare nspaxeHy M jefaH nauunjeHT (6,25%)
N3paXXeHy HeKpPoMHMNamMaTopHy aktuBHoOCT. Kof jefHor nauujeHta YyrtBpheHa je
npemoluhasajyha (bridging) prubpo3sa.

Y ofHOCY Ha KOTPO/HY rpyny, Kog nauujeHata ca NASH ctatucTuyku cy 6une
3Ha4yajHO BULLIE CpefHe BPeAHOCTU InKeMmuje HawTe, nHcynnHa, HOMA-IR, ypata, TG,
AST, ALT, ALP, GGT, CRP, eputuHa, OS, TT, BMI, SKP, DKP (p<0,001), ykynHor
ounupybunHa, LDL xonectepona (p<0,01), AMpekTHOr 6unmpybuHa, Xonectepona u
(mbpuHoreHa (p<0,05). MaunjeHTn ca NASH cy nmanm CTaTUCTUYKM 3HAYajHO BULLE
cpeare BpegHocT HOMA-IR 1 yKynHOr 6unnpybrHa y OfHOCY Ha naumjeHTe ca
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06unyHoM cTeaTo3om (p<0,05). MaumjeHaTn ca 06MYHOM CTEATO30M jeTpe CTaTUCTUYUKK CY
nmanu 3HayajHo BuLe cpeare BpeaHocTn OS (p<0,001), nHcynmHa, HOMA-IR, yparTa,
ALT, GGT, ¢wm6puHoreHa, TT, BMI, DKP (p<0,01), SKP, AST u CRP (p<0,05), y
OJHOCY Ha KOHTpOy.

[0ja3HOCT je CTATUCTMUYKM 3HayajHO 6mna 3acTyn/beHWja Kof nauumjeHata ca
creato3oMm jetpe u NASH y ogHocy Ha KoHTponHy rpyny (50% vs. 0,00%), a y NASH
rpynu n MS (91,67% vs. 9,68%) n nojeanHe KOMMOHeHTe MS: LeHTpasHa rojasHoCT
(83,33% vs. 0,00%), Beh gujarHOCTMKOBaHa XWMepTeH3uja UAN MOBULUEHe BPeLHOCTU
SKP un/vnn DKP (91,67% vs. 29,03%), rankemuja Hawte = 5,6 mmol/l nnm Beh
AnjarHoctukoBaH DM (75% vs. 16,13%) (p<0,001), nosuweH H1BO TG (58,33% vs.
16,13%) (p<0,01) 1 cHmxeH HMBO HDL xonectepona (66,67% vs. 29,03%). Y ogHoCy Ha
KOHTpOANHy rpyny, y NASH rpynu ctatuctuukuy je 6uno 3HavajHo BULLIe NaumjeHara ca 4
n 5 komnoHeHT MS (p<0,001), xunepteH3njom (58,33% vs.12,90%) n anjabetecom
(33,33%). Y rpynn ca 06MYHOM cTeaTo3oM jeTpe 50% naymjeHaTa wMano je
MeTabo/IMYKM CUHAPOM, a LieHTpa/IHa roja3HOCT M nosuweH HUBO TG Kao meTabonmnyke
KOMMOHeHTe 6usie Cy CTaTUCTUYKM 3aCTYrN/beHU]je Y OAHOCY Ha KOHTPO/HY rpyny.

Pe3yntaT Haller MCTpakuBara CarfiacHW cy ca pesyntaTvma WUCTpaXuBarba
Sobhonslidsuk 1 cap. y kojem cy naunjeHT ca NASH nmanun sehm BMI (27,7 vs. 23,9) 1
OS (89,1 vs. 76,4) y ofHOCY Ha KOHTpony. CTaTUCTUYKK je 61MNo BULLE NauumjeHaTa ca
rojasHowhy (86,7% vs. 33,3%), xunepteHsnjom (50% vs. 13,3%), MeTabOMNUKUM
cuHgpomom (63,3% vs. 6,7%) n amjadetecom (p<0,001) y 04HOCY Ha KOHTPO/HY rpymny.
MaymjeHTn ca NASH cy nmanu BuLle cpeftbe BpegHoctn AST, ALT, ravkemuje HawwuTe,
nHycnnHa, HOMA-IR, TG (p<0,001) u ypaTa (p<0,01) y 0gHOCY Ha KOHTPOJHY rpymny.
WHcynmnHcKa pesucTeHumjaH npoueweHa HOMA mofeniom v BUcCLepasiHa rojasHoCT
yTBpheHN cy Kao pu3nyHmn taktopu passoja NASH, a MHCYNMHCKA pe3ncTeHumja 1 Kao
pU3KYHK thakTop nporpecuje Gonecty 2231,

Y crygmju Wasfy n cap. naumjeHT ca crteato3om jetpe, NASH u umpo3som,
UMann Cy CTaTUCTUYKM 3HA4ajHO BuMLUe cpefre BpefHocT BMI, rnvkemuje Hawwte,
nHcynuHa n HOMA-IR y oiHoCy Ha KOHTposy, a naunjeHtn ca NASH cy nmanu v suLle
BpegHocT TG m ALT, WTO je carnacHo ca Hawum pesyntatuma. Cpeare BpeaHOCTU

AST nogHoc AST/ALT cy Takohe 6une CTaTUCTUYKM 3HaYajHO BULLIE KO NaLujeHaTa ca
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NASH y ofHOCY Ha KOHTPO/y, ann 1 y OAHOCY Ha nauujeHTe ca CTeaTo30M, LUTO Huje
YTBPHEHO Y HalleM UCTpaxkmBary. VIHCYNMHCKa pe3ncTeHumja npoueweHa HOMA-IR je
ouna Hajsuwa y NASH rpynu, cTaTUCTUYKM 3HaYajHO BMLLA Yy OAHOCY Ha MnauujeHTe ca
061YHOM CTEaTo30M, LUTO je carfacHo ca Hawwmm pesyntatuma 2241,

HVBO MHCYNUHCKe pesucTeHuuje y cTyamju Bookman u cap. Kog nauujeHara ca
NASH 610 je CTAaTUCTMYKM 3Ha4yajHO BULUM Yy OAHOCY Ha NaumjeHTe ca 0O6UYHOM
CTeaTo30M jeTpoM. IcToBpeMeHO 06e rpyre nayujeHara cy umane CTaTUCTUYKM 3HaYajHO
BULLE HMBOE CEPYMCKOI WHCYNMHA, FNIMKEMUje HalTe WM UHCY/IMHCKE Pe3sncTeHuuje y
OfHOCY Ha KOHTPONHY rpyny. HMBO CepymMCKOr MHCY/MHaA je 610 HajBuLIn Y Tpynu ca
NASH, anu 6e3 cTaTUCTMUKe 3Ha4yajHOCTM Y OJIHOCY Ha Fpyny naumjeHaTta ca cTeaTo30M
jetpe ¥ HaBeaeHu pesynTaTt Cy carnacHu ca HalwmuM pesynTaTuma.

Ha ocHOBY pe3ynTaTta Hawler UCTpaXKmBara HUje yTBpheHa CTaTUCTUYKKM 3HaYajHa
pas/fiMka y CepymMCKMM HMBOMMA amMHOTpaHcdepasa u3Mehy naumjeHata ca 06MYHOM
cTeato3oM 1 NASH, LTO je noTpheHo y cTyanjama apyrux aytopa 3,

Y ctyamju Marchesini u cap. 88 % naumjeHata ca NASH je nmano Metaboninmuku
CUHAPOM, AOK je KoA naumjeHata ca MacHoM jetpom MS yTtBpheH koA 67% naunjeHara.
MaymjeHTn ca NASH cy umanm 036ubHMje MeTabonuuke nopemehaje u Behy
npeBasieHLy MeTabo/IMYKMX KOMIMOHEHTU Yy nopehewy ca nayujeHTUMa ca MacHOM
jetpom B, PesynTaty 0Be cTyamje cy carnachu ca Halmm pesynTaTuma.

HeankoxonHa macHa 005ecT jeTpe je Be/MKM K3a30B 3a K/IMHWYape, 360r
HepocTaTaTKa AMjarHOCTUYKMX MeTofa, Koje Cy MoysfaHe, TauyHe, lako MOHOB/LUBE U
N3BO/bUBE, Y LW/BY NpyXKara ofrosapajyhnx nHgopmaumja 0 HeKpoUHQIaMaTopHUM
npomeHama n cTeneHy ¢mnbpose jetpe. Cenekymja nayujeHara ca pu3nKoOM nporpecuje
60necTn je jako 6MTHa. HajTauyHMja AMjarHOCTMUKA METOAa je XMCTOMOLIKO 6040BaHe
(hnmbpo3e jeTpe W HekpouH(Namaumje, “3naTHM CTaHOapf CTeneHoBara XenaTuyHe
NH(namaumje n ¢proépose”. TKMBO jeTpe ce AobKnja NepKyTaHOM BUOMCKjoM jeTpe, Koja je
MHBa3MBHa npoueaypa, ca Moryhnm komnamkaumjama. HemHBasvBHU U TaYHU CKPUHWUHT
TECTOBM, KOjU MOTY Aia 3aMeHe 61oNncnjy jetpe cy NOTpebHK, paaun cenekunje naynjeHara
3a nocebaH MegULUMHCKN NPUCTYN Y UW/bY KOHTpOsie 60/IeCTM M NpeBeHMpatba pasBoja

3aBpLUHOr cTagujyma cnaboctn jetpe %%l HeunBasmBHu 6Gromapkep NASH koju
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HajBuLe 06ehaBa je Mepere CePYMCKMX HMBOA LMTOKepaTuHa-18, 6romapkepa Hekpose
n anonTose xenarouuTa 2271,

AnNonTo3a 1 HEKPO3a Cy BaXKHWU npoLiecy henmjcke cMpTy Kog 6onectu jetpe. Aok
je HeKpo3a TUNUYHO Mocneamua akyTHoOr owwTehera, Kao LWTO je ucxemnja/penepdysunja
NN aKyTHe /IeKOBUMMA MHAYKOBAaHe XernaTOTOKCUMYHOCTM, anonTo3a npeAcTaB/ba BUCOKO
OpraHmn3oBaHy W TFeHeTCKM KOHTpO/McaHy, nporpamupaHy cmpt henuja. HegasHo je
yTBpHeHO Aa (parMeHTM uMTOKepaTuHa-18, kao u conyounHun CK-18, Koju ce
ocnobahajy y KpBM Yy TOKY aronto3e W HeKpo3e xenatouuta, Mmajy npeauKTvBHY
BPeAHOCT M KOpenupajy ca XMCTONOWKUM Kapaktepuctukama NASH, 04HOCHO
nobynapHoMm wuHMNamaumjom, 6GanoHupawem henvja M cTeneHoM (ubpose, LWTO
noTephyje HUXOBY KOPUCT Y KIMHUUKO] npaKcy (102 136,137, 138, 228, 229, 230]

3ak/byuum aBe oaBojeHe meTa aHanuse Chen u cap. Ha Buwe og 800 nauunjeHarta y
10 crtyouja, n Yang u cap. je fa (parMeHTV UWUTOKepaTUHa-18, Kao W YKYMHU
LUUTOKepaTUH-18, MMajy KIMHUYKA 3HaYyajHy KOPUCT Y HeWHBAa3sWBHOj AWjarHOCTULM
NASH [231, 232].

Mpenopyke AASLD 3a gujarHosy v nedere NAFLD u3 2012. roguHe Hucy
yBpCTUE YNoTpeby LMTOKepaTUHa-18 y PYTUHCKY KIIMHWYKY MpaKcy, jep jow yBeK He
NMoCTOjW jacHO AedmHMcaHa rpaHnyHa BpegHocT CK-18 3a AmjarHo3y creatoxenaruTtuca
(o1

Hawwmm nctpaxmsarbem NPOLEHUIN CMO 3HaYaj KBaHTUTATUBHOI Mepera HMBOA
CK-18 y kpBHOj nnasmu y gujarHoctrum NAFLD 1 NASH kof nauujeHaTa Kof Kojux je
ounoncujom jetpe noteBpheHa aujarHo3a NASH u Kopenmpann uxX ca XMCTONOLLKMM
CTENEeHOM aKTUBHOCTM 60/1eCTU U BMOXEMUC]KMM NapameTpuma.

Y Hallem UCTpaxuBawy YTBPAUAM CMO Aa CY CpefHe BPeAHOCTU LUTOKepaTuHa-
18 y nnasmu kog, naymjeHata NAFLD rpyne 6une cTaTUCTUYKMN 3Ha4YajHO BULLE Y OAHOCY
Ha KOHTpoNnHy rpyny (p<0,001). Hajsmwa cpefra BpegHocT CK-18 y nnasmu yTepheHa
je Kog naumjeHaTa ca NASH 1 oHa je cTaTUCTUYKM 6Wna BULIA Yy OAHOCY Ha rpyny
nauumjeHTa ca 06uyHom cteatosom (p<0,05).

YT1BpheHo je ga cpeawa BpeaHocT CK-18 pacTe ca CTeNeHOM MHTpasiobynapHe
nHgpnamauymje, a Kruskal Wallis Tectom yTBpheHa je cTaTUCTUUKM 3Ha4YajHa NMOBE3aHOCT

CTeneHa MHTpanobynapHe MHGRamaumje n 6anoHM3alUMje XenaTouuTa ca naasmaTCKuM
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HMBoom CK-18 (p<0,05). CTygeHTOBMM T-TeCTOM YTBpHEHe CYy CTaTUCTUYKK
CUTHU(IMKAHTHO BuLUe cpeare BpegHocTn CK-18 y rpynama ca uHdgiamaumjomM npsor u
Apyror cTeneHa MOHaoco6 Yy OAHOCY Kada WHTpanobynapHa WHMNamaumja Huje
NPUCYTHa, Kao N Kog MHnamaunje Apyror cTerneHa y ogHocy Ha npeum cteneH (p<0,05).
Y1BpheHo je pa cpeawa BpeaHocT CK-18 pacTe ca ca CcTeneHOM OGasloHM3aLmje
xenaroumTa. CTyfeHTOBMM T-TeCTOM YTBpHEHO je fda naumjeHTn ca 61aromMm v ymepeHom
GasIoHM3aLMjOM XenaTouuTa Majy CTaTUCTUYKN CUTHU(MKAHTHO BULLIE CPEAHE BPEAHOCTM
CK-18 y ogHocy Kapa je 6anoHm3aumja xenatoymta oacytHa (p<0,01).

Cpepgre BpegHocTM CK-18 KpBHOj MiasmMu CTaTUCTUYUKK Cy Oune BULLE KOg
naumjeHata ca NASH u thmbpo3om apyror ctagujyma y O4HOCY Ha naumjeHTe Kom Kojux
Huje yTBpheHo npucycTBo Gurbpose (p<0,05).

Y Hawem wuCTpaxuBawy YyTBpheHa je no3uTMBHa CTATUCTUYKM 3Ha4ajHa
Kopenaymja unsmehy nnasmarckux Hueoa CK-18 ca crapowhy, riMkemMuMjom HatuTe
(p<0,01), gmbpnHOoreHom n SKP (p<0,05). ¥ ctyamju Shen n cap. Takohe je yTBpheHa
no3nTMBHa Kopenaumja CK-18 ca rankemmujom HawTe 371,

Mako cy pesyntatM paHujuUx CTyduja yKasuBaiM Ha CTaTUCTMUKK 3Ha4ajHy
MO3NTMBHY KOpenauuvjy HWBOa amuHoTpaHctepasa u CK-18 227 2381y pajjem
NCTPaXKMBakby OHA HWje JoKa3aHa.

W3rneg ROC KpvBe y HallleM UCTPaXMBaky yKasyje Ha HeOBO/bHY NPeauKTUBHY
BpegHocT CK-18 y npoueHn npucyctBa NASH kop naumjeHata ca NAFLD. Ha
HeZ0BO/bHY MOY3AaHOCT Y 3aK/byuMBakby YKasyje NoBpLUMHA UCMOS KPMBE KOja M3HOCK
0,83 ca cTaHAapAHOM rpeLukoM npoueHe og 0,13, cTaTUCTMUKa 3HaYajHOCT Y pasfBajamby
6113y npara 3HavajHocTn (p=0,0523), ka0 1 Beoma WIMPOK 95% WHTepBan MOBEpPEHA
(0,57 po 1,10). Kaga ce kao npecek (cut-off) y3me BpegHocT CK-18 of 743 U/L 36up
CEH3UTMBHOCK W CreyngmnyHoCcT je Hajgeha, OJHOCHO CEH3WTMBHOCT MeTOofe Tajda
n3Hocm 92%, a cneunuyHocT 75%. Hawwm pesyntatv noTephyjy MOTeHUMjaHY
KNMMHWYKY KopucT oppefnBarba CK-18 Kao GrMoxemujcke aHaM3e KO nauujeHarta ca
NAFLD n MyntunaMm pusmyHum aktopumMa (MeTtabosMyky CUHAPOM, TOja3HOCT Wt
AnjabeTec) y UMby AnjarHOCTUKE nporpecnje 6onecty u passoja NASH n qnbpose, anu
je noTpebHa ga/ba Banmpaumja MMYHOEH3MMCKOP TecTa Ha BeheM 6pojy GuoncupaHmux

nauujeHata. OrpaHnyere Haller UCTpaXmnBara je Manu 6poj naumjeHaTa KoA Kojux je
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n3BpLLEHa 6uoncuja jeTpe M nocTae/beHa AnjarHo3a NASH, WTO yTuye Ha NpPOUeHy
CTaTUCTUYKE 3HAYajHOCTU aHaIM3e, a caMUM TUM W Ha [OHOLWewe LePUHUTUBHUX
3aK/byyaka.

Mo3HaTo je Aa nopen MeTaboINYKNX PU3NUHKUX (haKTopa, FEHCKE MyTaLuje nMajy
npegucrnoHupajyhy ynory y pasojy v nporpecujyu NAFLD, wTo o6jalimaBa eTHUYKE U
WHTEPUHAVMBUAYANHE pasnnke Y cKNoHOCTW Ka Gonectn #2199 24 Romeo 1 cap. cy y
MY/NTUETHUYKO], ennaeMNONOLLKO], nonynaynoHoj ctyauju, Dallas Heart ctyguju, npsu
OTKpW/IM noBe3aHoCT nosanmopgmama rs738409 (1148M) PNPLA3 reHa u cagpaja
MacTu y jeTpu, MepeHe U KBaHTU(MKOBaHe NMpoToHCKOM MRS. Hajseha ¢pekseHua G
anena yrtepheHa je kof XwucnaHoamepukaHaua (0,49), HwKa Kop AMepurkaHaua
eBponckor nopekna (0,23) u Adpo-amepukaHaua (0,17) 2.

Pesyntatv BenuKor 6poja CTyavja W HefaBHe MeTa aHanv3e MOTBPAWAM CYy
nose3aHocT 1148M BapujaHTe PNPLA3 reHa (no3HaTor kao agurnoHyTPUH) /IOLMpPaHoM
Ha Ayrom Kpaky 22 Xpomo3oma, ca pas3sojem v nporpecnjom NAFLD, ykbydyjyhu v
pasgoj HCC M0 M1 1121881 Opai nonumopdmrsam reHa noapasyMesa 3aMeHy HyKneoTUaAa
LUUTO3MHA TYaHUHOM, LWITO je npaheHO 3aMeHOM W30/eyLuHa METUOHMHOM Ha KOZOHY
148. MNpeTnocTaB/ba Ce Aa OBa aMUHOKMCENMHCKA CYyOCTUTYLUMja CMakbyje EH3UMCKY
NMNOANMTUYKY akTnBHocT PNPLAS3 npema Tpuranuepuanma, YMMme eH3snm usrnefa ctmye
HOBY (pYHKUM]y M noBehaBa cuHTe3y hocdonnnupa, LWITO 3a Mocneauuy uma passoj
MaKpOBe3uKynapHe cTeatose jetpe (225236 2371

OBaj reHcku nonvmopusam je yapy»xeH ca passojem NAFLD n kof feue 1 Koz
ofpacnux. Y py>eHoCT je YC/I0B/bEHA YXEHCKUM MO/I0M, eTHUUYKOM npunagHoLuhy, anm
He W MPUCYCTBOM MeTaGOMMYKOr CMHAPOMA M MHCYAMHCKe pesucTeHumje %8 wro je
OTBOpPWU/IO HOBa nuTaka 0 natoreHesn NAFLD. TpeHyTHa casHaka roBope pga je
PNPLA3 1148M nonnmopgmsam reHcka AeTepMUHaHTa NporpecuBHOr owTehewa jeTpe
n passoja NASH, n npegucnoHunpajyhu je (aktop y MpUCYCTBY APYrnx PUUYHMX
(hakTOpa, Kao LUTO cy rojasHocT, IR, yHoc ankoxona n xenatntuc C BupycHa MHpeKLmja
[239].

Y Behem 6pojy He3aBUCHUX CTyAuja AOKa3aHa je ycka nose3aHOCT PNPLA3

1148M nonumopdusma ca CTeaTo30M jeTpe W MOBULLUEHUM CEepyMCKMM HUBOMMA
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amyMHOoTpaHcjepasa, WTO rOBOPW Yy MPWOr Aa OBa FeHCKa BapujaHTa npeaucnoHupa
naumjeHTe ca NAFLD 3a owwTeherbe jeTpe (187240 241,242, 243]

Cryauje y Kojuma je ytepheHa nose3aHocT PNPLAS3 1148M nonvumopdusma ca
CTerneHOM MaTOXMCTOJOLWKNX NpoMeHa Kog nauuwjeHata ca NAFLD, ca gpyre cTpaHe
HUCY [0Ka3ase MoBe3aHOCT OBOI MOSIMMOP(U3Ma Ca CTENEHOM r0jasHOCTU MNPOLeHEeHe
BMI, BucuepanHom rojasHoludy, pAvjabetecom, cepymckum Husomma TG, HDL-
xonectepona u LDL-xonectepona (10 111243 244]

Y Behem 6pojy cTyanja Koje cy npouewuBane nosesaHoCT PNPLA3 1148M wu
NHCYNIMHCKe pe3ncTeHuuje npoueweHe HOMA mopgenom, Huje yTBpheHa pasnuka y
HOMA-IR n3mehy xomosurota PNPLA3 1148M nonnmopgmrama n HocroLa HopMasiHor
anena, WTO AoBOAM [0 3ak/bydyka fa 1148M BapujaHTa PNPLA3 reHa vma ytuuaj Ha
pPasBOj CTeaTo3e jeTpe M Nporpecjy 6onecTy He3aBUCHO of IR [H10:242:243.245]

Hema nofaTtaka O YAPY>XEHOCTW OBOI FEHCKOr MNOAMMOpgM3Ma W HEroBom
yTmuajy Ha passoj NAFLD y cprckoj nonynauuju. Y Hawem UCTPaxuBakby My CMO
yTBpAMnn fa je 3actynsbeHoctT PNPLA3 rs738409 reHotunoBa, CC, CG n GG y
KOHTPO/SIHOj rpynu m3Hocuna 32,26%, 29,03% un 38,71%, OOK je KOA naumjeHaTa ca
NAFLD 3acTyn/beHOCT reHotunoea 6una 23,64%, 29,09% wun 47,27%. Mopeherem
OMOXeMMJCKMX NapameTapa, M3MeRy pa3nMunTux reHotunosa naywjeHata ca NAFLD,
YTBphEHO je Ja nauujeHTy ca nonMMoppHUM reHom (GG) nmajy CTaTUCTUYKKN 3HAYajHO
BuLLE cpedre BpeaHocT HMBoa AST n ALT y oHOCY Ha HOCMOLLe HOPMaIHOT anena,
ofHocHo CC xomosurote (p<0,05), wto 6M ykasmBano fga je PNPLA3 1148M
nonumopgursam nosesaH ca pas3sojem NAFLD. Hwuje ytBpheHa yapyxeHocT [1148M
BapujaHTe PNPLA3 reHa ca BMI, pgujabetecom, XxunepteHsnjom, MS, MNOBULLEHUM
cepymckum Hmsoom TG, ykynHor HOL, HDL xonectepona, LDL Xxonectepona,
rnnkemuje Hawte n HOMA-IR.

Y ctyamju Romea n cap. yTBpheHa je CTaTUCTUYKM 3HayajHa YAPY>KEeHOCT OBOr
reHCKor nonmmopgusmMa ca cepymckum HMBOOM aMUHOTpaHchepasa, am He 1 ca BMI,
HOMA-IR, cepyMCKUM HWBOOM WHCY/MHA, FvkemMujom HawTte, TG, ykynHor HOL,
LDL xonectepona u HDL xonectepona 2. Kotronen v cap. Takohe yTBphyjy A2 je
rs738409 nonvmopusam yapy>KeH ca nopactom cepymMckor HmBoa AST un ALT, anu

HUCY YTBPAUAN KOpenaumja ca CepyMCKUM HUBOM WHCYNMHa, TG 1 xonectepona 242
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Cryamja Speliotes n cap. Huje yrBpauna yapyxxeHoct PNPLA3 1148M BapujaHTe ca
BMI, OS, HuBomma TG, HDL xonectepona, LDL xonectepona, gnjabetecom, MS u
HOMA-IR ™% Pesyntat Hawer ucTpaKuBarba carfacHu cy ca pesyntatuma
HaBeJeHVX ayTopa.

Y cryauju Sookoian n cap. ytepheHo je ga PNPLA3 1148M nonvmMopdusam
nosehasa Aga nyrta pusnk 3a passoj NAFLD , He3aBuCHO of nona, roguHa, BMI u IR
npoueweHe HOMA. Takofe je yTBpheHa yapy>keHocT rs738409 G anena ca CepyMCKUM
HnBouma AST u ALT, He3aBucHo of roguHa, BMI, HOMA-IR n cepymckux HuBoa
Tpurnnuepupa 24,

Pe3yntaTn HefaBHe MeTa aHa/M3e Cy HeBOCMMC/IEHO Mokasann aa je rs738409
nonumopumsaMm jak  moaudukatop npupogHor Toka NAFLD y  pasnuumtum
nonynaymjama LWMpom ceeta. YTBpheHo je ga je GG reHotun y ogHocy Ha CC reHoTtumn
yApY>XeH ca noeehatem cepyMckux HmMBoa ALT 3a 28%. Ca gpyre cTpaHe yTBpheHa je
HeraTtuMBHa Kopenaumja namehy mMyLwKor rnona n ytuuaja rs738409 reHotmna Ha cagpxaj
MacTun y jeTpu. Peayntati oBe MeTa aHa/im3e Cy Jav OAr0BOP U Ha MuTare yTuuaja 0Bor
nonmmopguama M NAFLD yapyXeHUX KomopbuauTeTa Kao LITO CY r0ja3HOCT U
VHCYNMHCKa pesncTeHumja. Haumve, cBe yK/byyeHe CTyaunje y MeTa aHanusn rnokasasne cy
HeCUrHU(MKaHTHY pa3nnky wusmehy reHotunoea 3a HOMA-IR, cepymcke HuBOe
FNyKose, MHcynunHa u BMI 1121

Y Behem 6pojy cryauja, aHanusupajyhu cTereH yapyxeHoctn rs738409 u
nporpecuje NAFLD of 06M4He cTeaTo3e A0 CTeaToXenatutuca v pasnamunmTux CTeneHa
(hmbpo3e, youeHa je CTaTUCTUYKM 3HayajHa YApPY>XeHocT rs738409 reHoTUNa W
XUCTOIOLKOr CTeneHa 60MecT, Kako KOf 0Apac/iux, Tako M Koj fele, He3aBUCHO 0f
rojasHocTy, AnjabeTeca unm creatose 110 11,241,243, 246]

Pe3yntaty HepaBHe MeTa aHaiu3e 16 cTyamja Cy MOTBPAMIM OBa 3anaXarba.
YT1BpheHo je ga Hocuoum G anena, ogHoCHO GG XOMO3UIoTK MMajy He camo Behu cTerneH
cTeatose jeTpe, Beh pa3Bujajy arpecvBHuje 06nmke 6onectn (GG xoMo3urotu umajy 3,24
nyta Behn pu3MK 3a 036U/bHNjE HEKPOMH(IamaToOpHe npoMeHe 1 3,2 nyTa Behu pusnk
pasBoja mbpo3e y ogHocy Ha CC XOMO30rote OLHOCHO HOCMOLIe HOpMasHOr asnena
1148M PNPLAS3 reHa). Y 0BOj CTyaAnju Huje 3abenexxeH nosehaH pu3mk passoja (hnmbpose
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n3Mefy XOMO3MroTa Hocuoua MyTaHTHOr G anena v XeTeposuroTa, anu je 3abenexxkeH
aAMTUBHU YTULAj 6poja G anena Ha pasgoj cTeatose jetpe 2.

Y Hallem ucTpaxuany Hajgehn 6poj naumjeHata Kof Kojux je paheHa 6ruoncuja
jetpe, wux 15 cy 6unm Hocuoum G anena, ogHocHo 10 naumjeHata cy 6unmn GG
XOMO3Urotu, 5 naumjeHata cy 6unm CG XeTepo3urotm 1M 1 nayunjeHT HopmanaH
xomo3uroT CC. CBM NaymjeHT ca NaToxX1CTONOWKUM HanazoM 06uyHe cteatose (100%)
nmanu cy G anen, 1 je umao CG reHotun n 3 GG reHotun. Y NASH rpynu 11 (91,67%)
nauujeHata umano je G anen, 4 (33,33%) cy 6unn CG xeteposurotu, 7 (58,33%) GG
MYTaHTHM XOMO3WrOTW, [OK je jedaH nauujeHT ca 61aroM HeKpouH{(/1amaTopHOM
akTuBHowhy nmao HopmanaH xomo3urot CC. Tpoje naymjeHata ca NASH 1 ¢unbpo3om
cy Takohe wmanu MyTaHTHM G anen, jedaH nauuwjeHat ca npemowhasajyhom u
nopTanHom rnbpo3om je 61o xeteposurot CG, apyru je 61Mo MyTaHTHU XOMO3UTroT GG u
jefjaH naumjeHT ca npemowhasajyhom (bridging) prbpo3om je 6mo xeteposurot CG.

Hawwu pe3yntatn rosope y npuaor ygpyxeHoct G anena ca CTeneHOM
XUCTOMOLLKMX NPOMeHa, Maga 360r manor 6poja nauumjeHTa Ko KOjux je M3BpLueHa
ouoncuja jeTpe, Mehy KojuMa je caMo jedaH NauujeHT HOCKOL, HOPMasHOr anena, Huje
6mno moryhe yTBpAUTW CTAaTUCTMUUKY 3HA4YajHOCT yTULaja MyTaHTHOr G anena Ha CTeneH

XUCTO/OLLKMX NPOMEHa, 360r Yera cy NoTpebHa Aasba UCTPaXKMBakba.
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8. 3AK/bYYAK

Ha ocHOBY A06MjeHUX pe3ynTaTta y HalleM UCTPaXMBatby 3aK/byuyjemMo:

1. HeankoxonHa MacHa 6ONecT jeTpe je xenaTuyHa MaHudgecTauuja MeTabonmukor
cuHapoma. MeTabonmukn cuHapom nma 87,27 % naymjeHata ca NAFLD, 50% ca
NAFL un 91,67% ca NASH. CBM nauumjeHTM wmajy jedaH WM BuLe
MeTabo/IMYKMX PU3MYHKX (hakTopa, a 29,09% rma CBMX 5 pU3MYHMX (hakTopa.
MeTabo/IMyK1 CUHAPOM U CBE KOMMOHEHTe MS Cy CTaTUCTUUKM CUTHUDUKAHTHO
3acTyn/beHnje ko naynjeHata ca NAFLD n NASH kao noTtkateropunjom 6onectu

Y OAIHOCY Ha KOHTPOJIHY rpymny.

2. MeTabonnMykM CUMHAPOM U CBaka KOMMOHeHTa MS nojefuHayHo, CTaTUCTUYKM
CUTHU(UKAHTHO noeehaBsajy BepoBaTHohy nojaBe NAFLD: neyeHa xunepTeH3uja
n/Mnn NOBWULLIEH CUCTOMHWU KPBHM npuTtucak = 130 mmHg w/unu gunjactonHu
nputucak = 85 mmHg 3a 24,44 nyta, npucytaH DM Tun 2 nan nosuLleHa
rnkemuja Hawrte = 5,6 mmol/l 11,62 nyTta, NOBULLEH HUBO TpUrmuepuaa = 1,7
mmol/l wnn Beh TpeTupaHa abHopmanHocT 9,85 nyra, CHMXeH HuMBO HDL
xonectepona wnu Beh TpeTupaHa abHopmanHocT 3a 3,78 nyra. lMopacT 6poja
MeTabo/IMYKMX KOMMOHEHTM 3a 1, CTAaTUCTMUKM 3Ha4YajHO rnosehaBa BepoBaTHOhy

fa pohe go nojase NAFLD 3a 8,58 nyra.

3. MauymjeHtn ca NAFLD ©n mMeTabo/IMYKMM CUHAPOMOM MMajy CTaTUCTUYKK
CUTHU(VUKATHO BWUWIN HWBO [/IMKEMUje HALUTE, WHCY/MHA, WHCY/IMHCKE
pe3ncTeHuuje, 3aCTyNn/beHjy XUMNepTeH3njy, rojasHoct u1 DM tun 2 y ogHocy Ha
naumjeHte ca NAFLD 6e3 meTabonmMukor cvHApOMa, OAHOCHO CBe (hakTope
pusmka nporpecuje 6onectn. [peBaneHUa MeTaboNMUKOr CUHAPOMA KOA,

naunjeHata ca NAFLD pacTte ca nopactom MHAeKca TefecHe Mace. buoncujy

144



Jlokmopcka mesa Topoana Ilemposuh, cney. op meo.

jeTpe Tpeba pasmMoTpUTLM KoA NauujeHaTa ca MS 1 ynTpasBy4HUM Hana3om mMacHe

jeTpe.

4. TMaroreHe3a NAFLD Huje [0 Kpaja pasjallHeHa Y UHCY/IMHCKA pe3ncTeHumja ce
cmartpa OCHOBHMM MaTOreHeTCKMM MexaHW3MOM pa3Boja 1 nporpecuje 6onectu.
MaymjeHtn ca NAFLD (NAFL n NASH) umajy CTaTUCTUYKN CUTHU(NKAHTHO
BULLM HUBO MHCY/IMHA U WHCY/IMHCKE pe3ncTeHunje mnspaxeHe ka0 HOMA-IR y
O[IHOCY Ha KOHTPO/HY rpyny, Kao v naumjeHTn ca NASH y oHOCY Ha naumjeHTe
ca 06MYHOM CTeaTo30M jeTpe, 360r Yera MOXEMO 3aK/byunUTU Aa je UHCYNMHCKA
pesncTeHUMja 3HayajaH npegukTop nojase u nporpecuje NAFLD. [Mopact
HOMA-IR 3a jegHy MepHy jeauHuuy nosehasa 3,55 nyrta BeposaTHohy nojase
NAFLD.

5. Oucnunungemnja je 3HavajaH ¢aktop pusuka nojase NAFLD. MaumjeHTn ca
NAFLD/NASH umajy CTaTUCTUYKA CUTHU(PMKAHTHO BULUW HUBO XONECTeposa,
LDL xonectepona, Tpuranuepuaa, Aok je HMBo HDL xonectepona CTaTUCTUYKU
3Ha4ajHO BWLIKN Y KOHTPONHOj rpynu. lMopacT HWBOa Tpuravuepuga 3a jegHy
jeonHMLy mepe noeehasa BepoBaTHohy nojase NAFLD 16,02 nyta, HOL 3a 87%
n LDL xonectepon 3a 85%, aok nosehawe HDL xonectepona 3a jeaHy MepHy

jeanHuUy cmamyje BeposaTHohy nojase NAFLD 3a 87%.

6. MauynjeHtn ca NAFLD (NAFL n NASH) vmajy CTaTUCTUYKN CUTHUPUKAHTHO
Behy MHAEKC TenecHe Mace M 0O6UM CTpyKa, Ka0 Mepe LIeHTpasiHe rojasHocTu, y
OZHOCY Ha KOHTPO/HY rpyny. MHAekc TenecHe mace n OS cy napameTpu Koje
MOXEMO 1aKO M3MEePUTU W NPeACTaB/bajy BaXkKaH aHTPOMOMETPUJCKU UHAMKATOP
3a CKPVMHUMHI nonynauuje ca BUCOKUM pusnkom pas3soja NAFLD v nporpecuje

bonecTw.
7. MauymnjeHtm ca NAFLD u NASH wumajy CTatUCTUYKM CUTHUPUKAHTHO

3aCTyn/beHnjy rojasHoct, DM Tun 2, xunepTeH3ujy U CUTHUPUKAHTHO BULLIU

HWBO CMUCTOJIHOT 1 AMjacTO/IHOT KPBHOT MPUTMCKA Yy OAHOCY Ha KOHTPO/HY Fpyny.
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8.

10.

11.

12.

MaymjeHTn ca DM tun 2 un NAFLD cy cTtapuju, umajy CTaTUCTUYKU
CUTHU(IMKAHTHO BULLX HUBO rNnkKemmnje Hawwite, ogHoca AST/ALT, 3acTyn/beHOCT
XUNepTeH3unje, MeTaboMYKOr CMHAPOMA W FOjasHOCTW NPBOr, Apyror u Tpeher
CTerneHa Kao jeAMHCTBEHe KaTeropuje rojasHoCTW y OAHOCY Ha MauujeHTe ca
NAFLD 6e3 aujabeteca, 0HOCHO CBe (haKTOpe pu3MKa pa3Boja y3HanpeaoBase
(hmbpose. buoncujy jetpe Tpeba pasmMOTPUTM KOA naumjeHaTa ca Beh

AnjarHocTKoBaHM DM Tun 2 1 ynTpasBy4HNM Hasla30M MacHe jeTpe.

Kao n kof gpyrux 60nectu jetpe, jeTpUHM BUOXEMUCKM TECTOBM Cy Hajyelhe
KopuwheHn Mapkepy npuUCyTHOr owiTehewa jeTpe. Y HalleM UCTPaXuBakwy
aKTUBHOCT eH3uma ALT je 6una CTaTUCTUYKMA 3HAYajHO BULIA Y OAHOCY Ha
KOHTpONHYy rpyny, kKao u GGT, AST n ALP. Hwnje yTtBpheHa cTaTUCTUUKM
3HayajHa pas3nMkKa Yy aKTMBHOCTM aMUHOTpaHcgepasa M3Mehy naumjeHata ca
obuyHom cTeato3oM jeTpe M NASH, 360r uera ce noCTaB/ba MUTaHE
OonpaBAaHOCTM ynoTpebe amMHUTpaHcepasa Kao KpuUTepujyma Cenekumje
nauujeHarta 3a 6uoncujy jetpe. MaymjeHTn ca NAFLD mmanu cy CTaTUCTUUKK
3HavajHO Buwe BpegHocTn CRP, thepuTuHa, ypaTa, hmbpuHoreHa n 6unmnpyomnHa

Y OAIHOCY Ha KOHTPOJIHY rpymny.

Ynotpeba HemHBa3MBHWX CKOpoBa, Kao wWTO je NAFLD nbposHu ckop, y
K/IMHWYKO] Npakcu 1 CBaKOAHEBHOM pajy je KOpUCHa Y Cefekumju naymjeHara ca

CYNeKTHOM Yy3Harnpeaosasiom hmbpo3omM 1 NoTpeboM 3a BLUoNCnjom jeTpe.

MaymnjeHTn ca BpegHoctuma NAFLD dubposHor ckopa Behum og 0,675, Koju
KapakTepulle  y3Hanpefgosany — (mbpo3y cy  CTapuju,  CTATUCTUYUKK
CUTHU(PUKAHTHO Yelwhe mMmajy DM Tun 2, XvunepTeH3wnjy, rojasHoCT M 0OAHOC
AST/ALT Behm og 1.

YnTpasByK je jeTvHa 1 AOCTYMNHa AMjarHOCTUYKa MeToaa, 360r Yera je TexHuKa
n3bopa 3a CKPUHMHI naymnjeHaTa Ha pa3soj NAFLD HapounTo Kof naumjeHTa ca

MYATUMIUM PU3NYHUM (haKTopUMa.
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13.

14.

15.

16.

17.

18.

MaumjeHTn ca ynTpasBydYHUM Hanasom Il v 11 cTeneHa macHe jeTpe CTaTUCTUUKM
CUrHUUKAHTHO uMmajy Behn BMI, OS, HMBO WHCYNUHA, TANKEMMje HallTe,
NHCY/IMHCKe pe3ncTeHLuje, 3aCTYMN/bEHOCT rojasHOCTU, X1nepTeHsnje, DM tun 2,
MeTaboNMYKor CMHAPOMA, 4 N 5 KOMNOHEHTW MeTaboNMUKOr CMHAPOMA Y OAHOCY

Ha nauujeHTe YNTpPa3By4YHOr cTeneHa | MacHe jeTpe.

CteneH xenaTuMyHe cTeato3e npoueweH UZ, y npucyctey MeTabonmukor
cuHApomMa je 60/b HEMHBa3MBHU MeToA npahetba 60/1ecTU y OAHOCY Ha eH3MME

jeTpe.

MeTabo/IMyK CUHAPOM CTaTUCTUYKM CUrHU(MKaHTHO noBehaBa BepoBaTHONY 3a
nojaBy BUWLLEr YNTPa3BY4YHOr CTereHa MacHe jeTpe, Kao W MojefiMHe HEerose
KOMMOHeHTe: CHWwkeH HMBO HDL xonectepona 3a 6,92 nyra, noBuLleHa
rnukemuja Hawrte = 5,6 mmo/l nan seh npucytaH DM Ttun 2 4,62 nyra,
XunepTeHsmja 6,12 nyta, rojasHoct 7,66 nyTa, rojasHOCT NpBOr cTeneHa 5,63
nyTa ¥ rojasHocT gpyror creneHa 10,67 nyta. MopacT 6poja enemeHata MS 3a
jefaH CTaTUCTMUKKM 3Ha4ajHO noBehaBa BepoBaTHOhY pasBoja Buwer UZ cTeneHa

MacHe jeTpe 3a 3,27 nyTa.

He3aBnCHM (PakTOpy pu3mMKa 3a paBOj MacHe jeTpe BULLIEr YNTPasBYYHOr CTeneHa
Cy TefleCHa TeXuHa, XUNepTeH3nja U CHMXeH HMBO HDL Xxonecteposia Kao
meTabonmyka KomnoHeHTa. OBaj mopgen nosehaBa 3a 53,19% BepoBaTHoOhy

nporpecuje NAFLD npoLereHy ynTpasByKoM.

MaymjeHTn ca NAFLD wumajy CTaTUCTUYKA CUTHU(PMKAHTHO BULLE Cpefrbe
BpefHocTn CK-18 y nnasmu y oAHOCY Ha KOHTPO/NHY rpyny. YHytap NAFLD
CMeKTpa, Hajsuwy cpefwy BpegHocTt CK-18 y nnasmMu vMMmajy nauujeHTn ca
NASH 1 0OHa je CTaTUCTUYKN CUTHUPUKAHTHO BULIA Y OAHOCY Ha rpyny

nauujeHTa ca 06MYHOM CTEaTO30M.

YTBpheHa je CTaTUCTUYKM 3HavajHa MNOBE3aHOCT CTEMeHa WHTpanobynapHe
nHnamaumje n 6anoHn3aumje xenatoumta, n HMBoa CK-18 y nnasmu, anm He un

CTEneHa cTeatoase.
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19.

20.

21.

22.

23.

24,

MaumjeHTn ca NASH 1 ca nepucvHycouganHoOM 1 NopTasHOM (MBpo3oM nmajy
CTaTUCTUYKM CUTHU(PUKAHTHO BULIE cpedwe BpegHocTn CK-18 y nnasmu y

ofHocy Ha naymnjeHTe ca NASH 6e3 npucyTHe (hmbpose.

VIMYHOEH3MMCKM TeCT 3a KBaHTUTATUBHO Mepere HMBoa CK-18 y nnasmu Moxe
NMaTK NOTEHLMjaNHY KIMHUYKY KOpUCT 3a naunjeHte ca NAFLD u myatunamm
PU3NYHUM (haKTOpUMa Yy HeMHBa3WBHOj AnjarHoctum NASH n ¢mnbpose, anm je
noTpebHa Aasba BanmaLmja MMYHOEH3UMMCKOT TeCT Ha Behem 6pojy broncupaHmnx

nauujeHara.

Buoncuja jeTpe M NAaTOXUCTOMOLIKA aHanM3a cy ,,3M1aTHU CTaHdapa“ AujarHose

NASH un ¢mbpose kog naumjeHata ca NAFLD.

Monumopgusam 1148M PNPLA3 reHa vewhn je kop nauymjeHta ca NAFLD y
OfHOCY Ha KoOHTponHy rpyny. [MaymjeHtTn ca NAFLD, xomosurotn 3a
nonumopHn G anen umajy CTaTUCTUYKN CUTHUPUKAHTHO BULLY aKTUBHOCT AST
n ALT, Kao HajoceT/bMBMjUX Mapkepa olwiTeherwa xematouuTa, Yy OAHOCY Ha
HocvoLe HOpMasHOT anena, ogHocHo CC xomo3uroTe, WITO YyKa3syje fa je
PNPLA3 1148M nonumoptmsam npegucnoHvpajyhu dakrtop passoja NAFLD

KOZ, nauumjeHara ca pusuyH1UM (akToprma.

Huje yTBpheHa yapyxeHocT 1148M BapujaHTe PNPLA3 reHa ca BMI, aujabetec
MENUTYCOM,  XUMEPTEH3MjOM,  MEeTabo/IMYKUM  CMHAPOMOM,  MOBULLEHUM
CEPYMCKAM  HMBOOM  Tpurnuuepmpa,  yKynHum  xonecteponom, HDL
xonecteposiom, LDL X0necteponom, r/IMKEMUJOM HAWTE W  WHCY/IMHCKOM
pesncTeHumjom, nspaxeHom ka0 HOMA-IR, 0f4HOCHO pu3MYHKUM (haKTopMma 3a
pa3soj NAFLD, wTo ob6jawltaBa UHTEPUHAMBUAYNAHE Pa3/INKe Y CKIOHOCTM Ka

6onecTun.

EBnaeHTHa je yapy»xeHocTu G anena ca CTEMEHOM XMCTO/OLWKNX NPOMEHa Kof
naumjeHata ca NAFLD, mehytum 360r manor 6poja naumjeHaTa Kof KOjux je

paheHa 6uoncuja jeTpe, Huje yTBpPHEH CTATUCTUUYKN CUTHUPUKAHTHU YTULa]
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nommmvopcgHor G anena Ha CTereH XWUCTOMOLIKUX MpPOMeHa, 360r Yera cy
noTpebHa pAaba UCTpaXMBawa Ha Behem 6pojy naumjeHata MNOABPrHYTUX

OMOMCKUj N NATOXMCTOSOLLKO]j aHa/IU3N.
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