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Mema pobomu — npoananizyeamu Cyuachi HayKosi NO2IsA0U HA NAMO2EHe3 YULKOOICEHHS.
NneyiHKY npu YyKposomy diabemi nepuioco muny.

Bucnoeok. Ilpoananizosani nimepamypHi Oaui pO3KpUGarOmMv MeXaHizMu NOPYULeHb
CUCHANbHUX winsxie [Heyniny npu L[] muny 1, saxi npuzeodsms 00 akmueayii
2enamomoKCU4YHUX MEXAHIZMIE.

Kniouesvie cnosa:
caxapuwiii ouabem,
eenamonamuu, namo-

CEHE3.

Knuaudeckas u skcme-
pUMEHTATbHAS M1aTOIO-
rust T.19, Ne2 (72).

IMATOTEHE3 HAPYIMIEHU MOP®O®YHKIIMOHAJTBHOTO COCTOSIHU S
INEYEHU INTPU CAXAPHOM JUABETE IIEPBOI'O TUITA

A.B. Trauyk, C.C. Tkauyk, M.A. Ilogap, C.B. bowman, B./]. Copoxan

Ilenv pabomer - npoananu3upoeams cogpemeHHbvle HAYUYHble 632780bl HA NAMO2EHEe3
nogpedcoenus neueHu npu caxapHom ouabeme nepeo2o mund.

Buisoo. Ilpoananuszuposanvr aumepamypuvie OauHble PACKPLIGAIOM  MeXAHUMbI
Hapywenui cuenanvnuix nymei uncyruna npu CJ/l muna 1, xomopvle npusoosam K
aKmueayuu 2enamomoxCUdecKux MexaHusmos.

C. 98-105.

Key words: PATHOGENESIS OF THE MORPHOFUNCTIONAL STATE DISORDERS OF THE
diabetes mellitus, LIVER IN DIABETES MELLITUS TYPE 1

hepatopathy, O.V. Tkachuk, S.S. Tkachuk, M.A. Cook, S.V. Boshtan, V.D. Sorokhan

pathogenesis.

Clinical and
experimental pathology.
Vol.19, Ne2 (72).

P. 98-105.

Objective — to analyze modern scientific views on the pathogenesis of the liver damage
at diabetes mellitus type 1.

Conclusion. The analyzed literature data reveal the mechanisms of violations of
the signaling pathways of insulin in type 1 diabetes, which lead to the activation of
hepatotoxic mechanisms.

Beryn

JiabeTtnyni renaronarii € MOUTUPEHOIO TMATOJIOTIEI0

OCHOBHA YaCcTHHA
OCHOBHMMH  TelaTOTOKCHMYHHMH  MeEXaHI3MaMu
BmiuBy I/l BBaxalTh MOEAHAHHS OKCHIATUBHOIO

rermatooOiiapHOi CHCTEMH TIPH IyKpPOBOMY mdia0eTi
(IJT) [1, 2]. BoHu mpOSBISIOTHCS HU3KOIO aHOMAii
MEYIHKH, SK-OT TJIKOT€HO3, HEaJKOTOJIbHA JKHUPOBA
xBopoba medinku (HAXXII), ¢idbpo3, mupo3 mediHku,
remaronenosipui  kaprauaomu  [3, 4]. OkpiMm  TOTO,
HaJMipHE HAKOTIMYCHHS JKUPY B MEYiHI{I MOXE CIPUSATH
PO3BHUTKY 1 MIPOTPECYBAHHIO 1HCYIIHOPE3UCTEHTHOCTI Ta
MIPU3BECTH A0 TSHKKUX MOPYIICHb MeTadomi3my [S].
TpuBanuii yac remaronarii acoIiFOBaIUCs BUHATKOBO
3 LI/ 2 Tumy, ogHaK IPOTATOM OCTaHHBOTO ECATHIIITTA
OTPUMaHO  JIOCTaTHRO  HAYKOBUX  MiJTBEPKEHb
MopyIIeHHsT MOP(OPYHKIIIOHATEHOTO CTaHy MEYIHKH y

xBopux Ha LIJ] Tamy 1 (L 1).

Mera po6oTun

[IpoanamizyBaTi cydacHi HayKOBI TIOIIAOM Ha
[IATOTeHE3 YIIKO[DKCHHS MEYiHKM NpPH  IYKPOBOMY
niabeTi mepmIoro TUITY.
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ctpecy (OC) Ta abepaHTHOI 3amainbHOI peakilii, o0
aKTHBYE TPAHCKPHUIIIO IPOANONTHYHUX TEHIB 1
NPU3BOIUTH 10 YIIKOJDKEHHS renarouuTis. [lormmobmoe
AKyMYJISIIII0  OKUCIICHUX MAaKpPOMOJEKYNl Yy TIeUiHIi
HaJMipHa TPOMYKIIiS Mpo3amaibHuX OUTOKIHIB: IL-1f,
IL-6 ta TNF-a [2, 3, 6].

BusBnsgioun BHCOKY UyTIHMBICTE JO 1HCYIIHY,
KIITHHA TIeUiHKd Ayxke copudHatmei  mo  OC,
CIPUYMHEHOTO TiMEepIIiKeMIi€l0, M0 CTa€ MEPBUHHOIO
MIPUYMHOIO YIIKO/DKEHHS 1boro opraHa [7, 8]. 3Hauny
poTp B YIIKOMKCHHI TIEYiHKMA BiJirpae TPOXYKILis
A®K axtuBoBanumH KiitTnHamu Kymdepa, BimoMux sk
medinkoBi Makpodaru [9]. 3pocTaHHS IHTEHCHBHOCTI
[OJI y mewinmi mig BmmBoM OC TPU3BOOUTH 10
crpykrypuux 3Min JIHK, ByrneBoxi, GinkiB Ta miminiB
[7, 8, 10], mo cupusie momanmpiiomy HapoctarHio OC,
BTpaTi KIITHHHOI CHTHANI3aIlil Ta iHiIiamii 3amaasHOTO
Kackaay 3 TMOCHJICHHSAM CEKpellii 3amaJbHUX IUTOKIHIB,

Kuniniyna ta ekcrniepumMenTanpHa naronoris. 2020. T.19, Ne2 (72)
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30UIBIICHHIO eKcrpecii Moneky: aaresii Ta iHdiabpTparii
JICMKOLUTIB 1 MOMIMOIIOE YIIKOKEHHS 1IbOTO Oprasa,
AKTHBYIOUH aronro3 abo Hekpo3 remaronutis [10-12].

Ianykye BuBUIbHEHHS Monekyn anresii  IL-1f,
SIKMH TakoX CTUMYNIOe mpoitidepanito T- 1 B-kimitnn
Ta TMPOAYKIII IHIIUX IMTOKIHIB 1 TWpO3amaaibHUX
memiatopiB, sk-or IL-6, TNF-a Ta CPb, skum
BJacTMBa  remarokcuuHicth  [13-15].  bionoriuna
peakuis Ha IL-1B mepeBaxkHO peasi3yeTbcsi Yepes
akTuBanito N-kiHueBoi kinasu c-Jun (JNK) ta sipepHoi
TpaHciokawii  TpaHckpunuiiHoro  Qakropa  NF-
kB [13, 14]. AxruBamis ocranaporo mpu L[J[ moxe
IHII[IFOBAaTH CEpil0  IIKTMBUX TOMIA 332 PaxyHOK
MOAAJBIIOT0 MiJBHUIIEHHS TPO3aNajbHUX LUTOKIHIB
[6-8]. Oxpim Toro, NF-kB mpsiMo i omocepeakoBaHO
cnpusie BupoOHuITBY ADK 1 peakuiiiHO3naTHUX BHIB
HiTporeHy Ta 30utbmIeHHIO iHTeHcHBHOCTI [10JI, OMbB
i yTBOPEHHIO KIHIEBUX IPOMYKTIB IJTIKO3MIFOBAHHS
(KIIT'), mocuiroro4m yIIKOJPKEHHS! TIEYIHKOBOI TKaHWHH
[13, 14, 16]. Hagmipna aktuBamis NF-kB 30iibmye
PH3HK IIPOrpeCcyBaHHs CTEaTo3y MEeUiHKU 10 Hupo3y [17].
Tpusanuii i OC yepe3 BUCOKHH PiBEHb 1E4iHKOBOTO
TNF-a aktuBye npoanonroruyny ¢yHkiio JNK, 3ryono
BrMBatoun Ha renarouutd [18, 19]. Lpomy copuse
BHCHa)KEHHSI aHTUOKCHJIAHTHOT CUCTEMH, a MO DiKarlist
6iomonexyn min BmmBoM AMDK crae mpuumHOIO iX
(YHKIIOHATBHOT 1HAKTHBALII YK MONAIBIIOI aKTHUBALil
peIOKC-4yTaMBHX  (akTOpiB  TpaHCKpHILii,  sKi
IHIIIIOIOTh NPOAYKIIIO Mpo3anajibHUX Ta (hiOPOreHHHX
MeniaropiB, omocepenkoBaHy kiitnHamu Kymndepa Ta
3ipuactumu KinitTuHamu [20] 3 MacoBUM pyHHYBaHHSIM
KIIITHH MEYiHKH.

3a ymoB pgiaber-acouiiioBaHoi rinepriikemii i
nocwitenss [10J] 3Ha4HO 3pocTae miiKamisi KIITHHHEX 1
MMO3aKTITHHHUX O1JIKIB IICYIHKH 3 HAJIMIPHOIO TeHEPAITIEI0
KIII, mo mocwitoe ypaxkeHHs medinku [21,22].
Bzaemonis KIII" 3 ix penenropamu (PKIITY) Ta yrBopeHHSs
xommuiekciB KIII-PKIII' y remaromurax i 3ipyacTux
KIITHHAX NEYIHKA TaKOXX HPU3BOAWTH JIO0 301IbLICHHS
MPOIYKIIIT ADK, aKTUBaLil HAJI®-okcunasm,
MTOCHJICHHS ITPOIIECiB Npodridepalii Ta akTUBALil KIITHH
i nporpecyBanHsl GiOpo3y neuinku [23, 24]. Bzaemonis
KII/PKIII' crumyntoe BHyTpimHbOKIITHHHUE OC,
akTHBY€e (axkropu TpaHckpumuii sk-or NF-kB, 1o
MPHU3BOAUTL JIO 30UIBIICHHS 3amalibHOI peakiii Ta
MOIIKOPKEHHsT MicleBUX TKaHuH [22, 25]. 3i cBoro
6oky OC rtakox crumysaroe Bzaemoaito KITI/PKIIT, o
BUKJIMKAE TOAAJbIIE 3POCTaHHS 3aJIeKHOTO BiJ i€l
peakuii OC, 1y Takuii criocid yTBOPIOETHCS BaJHE KOJIO,
y sikomy OC iHIIIIOETHCS Ta MOCTIHHO MPUIIBUALIYETHCS
i Hapocrae [25, 26].

lneprnikemiss Moxe inaykyBaru OC He muime
nusixoM Oesnocepenuboro yrBopenHs KIII, ame i
BHACJIIJIOK aKTHBALlii IOJIIOJIOBOTO ILISIXY, KiHIIEBUM
PEe3yIBTATOM SKOTO € MPOIYKIISI CYEPOKCHTHOTO aHiOH-
panukana [27].

[leuinka TakoXX pEryJdlO€ TIOMEOCTa3 IJIFOKO3H
LIJISIXOM MOJIYJISILIT eKCIpecii AesSKnX IeHiB, 0 KOAYIOTh
cekperopHi Oinku (rematokinu) [28, 29], ski pi3HUMH
LIUISIXaMHd  aKTUBYIOTh MEXaHI3MH ITO3UTUBHOTO abo
HEraTUBHOTO 3BOPOTHOTO 3B 513Ky B KOHTPOJI MPOILECIB
00miHy. OCHOBHA POJIb Y LIUX MPOLIECaX HAJICKUTh TAKUM
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renarokinam:  ¢eryiny-A, OerarpodiH/aHrionoeTHH-
nonionomy Oinky 8 (ANGPTL8) Tta dakropy pocty
¢iopoomnactis 21 (FGF21). ®eryin-A npusBomuth 110
MOCWJICHHS 3alaJieHHsl Ta I1HCYJIIHOPE3HUCTEHTHOCTI
OUISIXOM  1HrIOyBaHHS  THPO3WHKIHA3M — PELENnTOopiB
IHCYJTIHY B CKeJIETHHX M ’s13aX Ta renarorurax, ANGPTLS
Mae TpoiiepaTMBHUN BIUIMB Ha  OCTa-KIITUHU
mianuyHkoBoi 3anmo3u, a FGF21 BBaxkaroTh iHCYIiH-
ceHcuOUTI3yrounM ropmoHoM [28, 30]. [Iucbananc nux
TeMaToOKiHIB CYTTEBO IMONIHONIOE CTaH aiadery depes
AKTHBAIlIO 3aITajIeHHs.

Orxe, BTpara CUTHAJIBHMX IUIIXIB  IHCYINiHY
3a ymoB I[JI Tumy 1 mnpus3BOmUTH O aKTUBAIl
reraToTOKCHYHUX MexaHi3MiB. | HaBmaku, iX akTHBaIlis
cnpuse npoiidepanii Ta BKHMBaHHIO KiiThH [31].
Jlo Takux TremnarornpoTeKTOPHUX LUISXIB HaJIeXKaTbh
(dochopryBaHHs  penenTopa iHCYNiHY, CyOcTpaTiB
iHcyminoBoro peuenropa (IRS) Ta Hmk4yepo3TamoBaHux
MOCEPEAHUKIB, SIKI CIPUSIOTH TI'OMEOCTa3dy IIIIOKO3H,
a TaKOX pEryilolTh MNpoiidepanito Ta BIKHUBAHHSI
renaroutiB  [32, 33]. YacTkoBO TrenaronpoTeKTOpHI
CUTHAJBbHI IIUIIXM IHCYNIHY Ppeasli3yloThCs —4epes
AQHTHANONITHYHUN  Kacma3a-8 ToMoyor — KIITHHHOIO
FLICE-inrioyrogoro Oinka (cFLIP). VY renaromurax
mumer, pedpinutHux 3a  muMm  Oitkom  (flip-/-),
cTpenTo3oTounH-iHaAyKoBanuii  [[J] mpusBogmB [0
YIIKOJDKEHHSI TTEUiHKH, OTIOCEPEIKOBAHOTO KacIa3om Ta
JNK uepe3 akruBanito peuenropis TNF i CD95 / Apo-1,
a iHcyniHoteparnisi, npurHiueHHs JNK abo reHeTHyHMiA
nedimur JNK2 3anobiranu num edekram [34]. Edexru
crpenrtozorouuny B munrei (flip -/-) cynpoBomkyBaucs
IHQIIBTpAIliEcl0  TMEeYiHKM  3alaJIbHUMH K THHAMH
3 TeHJeHUi€0 10 30umbmeHHs Kitbkocti NKI1.1-
MO3UTHBHUX KJIITHH 1 CeKpelii mpo3anajbHUX UTOKIHIB
[31].

CrorogHi He BMKJIHMKAE CYMHIBIB JOCHUTH CYyTTEBE
nomupenHss HAXXIT 3a ymor 111 1. [Jyis po3yminHs
SH3MMAaTUYHUX [UISIXiB, SKi ITOTEHLIHHO CIIPHSIOTH
MOPYILEHHIO JIiIiIHOro oOMiHy Ta po3BuTKy HAXXII
came npu IL[J[ 1 HeoOXiZHO KOPOTKO pPO3DISHYTH
MOJICKYJIApHI e(eKTH IHCYIiHy Ta Tinepriikemii Ha
reraroyTH.

[Ticnst  1HCYNIH-IHJYKOBAaHOTO HACHYEHHS IEUiHKH
DJTIKOTEHOM TJIFOKO3a, 10 TOTJIMHAETHCS TelaTolUTaMy,
BUKOPUCTOBY€EThCS B METa0OJIYHUX MLUISXaX CHUHTE3Y
YKMPHUX KHCJIOT, SIKi €KCIIOPTYIOTHCS 3 TIEUiHKH Y BUIISIAI
ninonpoteinis [35].

[HCynin nocwitoe excrpecito akropa TPaHCKPHIIIT
SREBP (cTepon-peryioouoro eixeMeHT-3B’3yH040ro
nporeiny 1c), SKMH Tak caMO aKTHUBYE EKCIIPECIo
Oinbm, HiX 30 reHiB, mo OepyTh y4acTh y CHHTE3I Ta
MOIVIMHAHHI ~ TeNaToluTaMu  XOJIECTEPUHY,  IKHPHUX
KHCJIOT, TpuDiinepuaiB Tta docdommigiz [36, 37].
Iucynin akruBye PI3K, mo mpu3BoauTh 10 30UTBIICHHS
B CHJOIUIa3MaTHYHOMY PETHKYJIyMi IIONEpEaHUKA
SREBP-1c, sikuii mOTIM HIBHAKO PO3ILICTUIIOETHCS, IO
301bIIy€e BMICT siiepHOi 3pitoi popmu SREBP-1c¢ [35],
SIKMH € CyTTEBHMM JJIsl ekcrpecii miokokinasu [37, 38].
[Tpn HasBHOCTI BHCOKOTO PIBHSI IVIIOKO3H, @ TAKOXK ITIPH
y3romkeniit aii 31 ChREBP (rmroko30uyTiiBuii eemMeHT-
3B’si3ytounit  nporein), SREBP-lc rtakox cropuse
eKcripecii JIIOreHHUX TEeHIB MipyBaTKiHA3U IEYiHKH
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(TIKTI), cunrasu xupuux kucnot (CXKK) i kapOokcuiazu
anetmin-CoA  (ALUKA)  [39]. IIKII  karamisye
nepeTBopeHHsi  GocdoeHonmipyBary Ha mipyBar —
rojioBHE pKepeno aueTwi-KoA, 1o BHKOPHCTOBYETHCS
Uit cuHTedy ckupHuXx kucior [35]. CXKK karamizye
NepeTBOpeHHs]  MaJoHII-KOA  Ha  JIOBroJlaHIIOrOBi
HacuueHi xupHi kucior, AIIKA neperBoproe aneru-
KoA na manonin-KoA, mio iHridye inykoBaHe KapHiTHH-
naynpMitoinTpancepasoo-1  mMepeHeCeHHs  KUPHUX
KHCJIOT y MITOXOHApPIl, 3MEHIIYI0YH [-OKHCICHHS
MITOXOH/IpiaNbHUX XUPHUX KucaoT [40, 41]. OmHak y
nepeuHHuX renaronurax ChREBP moxe crumymntoBatu
tpanckpunuito reHiB IIKII y BiamoBigs Ha BHCOKY
KOHIICHTPAIIII0 DIIFOKO3M 0e3 y4JacTi iHcyminy [42, 43].

[Hcymin Takok IHIYKye ekcrpeciio  ¢axropa
TpaHckpunuii nedinkoBoro X penenrtopa o (LXRa)
in vivo [37]. Lleli peuentop y 3Ha4HUX KUIBKOCTSIX
eKCIIPECY€EThCsl B JIIOTCHHUX TKAaHWHAX 1, aKTUBYIOUYH
npomotop SREBP-lc, Bigirpae BaxiauBy poib Yy
TPaHCKPUILIHHIA aKTUBALii JIINOreHHNX TeHIB.

VY renaronurax rpusyHiB iHCYJIIH BIUIMBAE Ha CTEATO3
LUISIXOM ~ MOJYJIOBaHHS BUIBHOTO IOTOKY O KHPHHX
KHCJIOT 4Yepe3 TPAHCHOPTHI OLIKM J>KUPHHX KHUCIOT
(FATPs) 2 i1 5. g curHaimizaiisi orocepeikoBaHa uepes
peuentopu IRS-2 npu HU3BKMX KOHIEHTPALSIX IHCYJIIHY
ta uepe3 IRS-1 — npu Bucokux. Tomy BiaXuieHHS Bin
OINTUMAJILHOTO Jliana30Hy KOHLEHTpALill IHCYJiHY B
OIK TIMOIHCYNIiHEMIT BHACHIJOK CHIOTCHHOTO JCQIIUTY
iHCynmiHy a0o  rimepiHcyiiHemil 4epe3  HaaMipHe
BBE/ICHHS E€K30T€HHOTO IHCYJIIHYy MpPU3BOAATH IO
30UIBIICHHS HAKOIUYCHHS TPUDIILNCPUIIB Yy TEYiHII,
onocepenkoBanoro FATPs [43]. OtTxe, 3aKOHOMIpPHO, 1110
B marieHTiB i3 1IJ] 1 BMiCT XHpY B IEUiHI KOPEIIOE 3
HEJIOCTAaTHIM KOHTpOJIEM DNiKeMii. Y Bumaakax aoope
koperosanoro I{JI 1 piBeHb TpUDIILEPUIIB Yy TUIa3Mi Ta
piBeHb JinonporeiniB Hu3pkoi miyeHOCTI (JIITHIL) €
HOpPMaJIGHUM a00 JIelI0 3MEHIIECHUM, a JIMONpPOTEIHIB
Bucokoi minsHocTi (JITIBIT) — HOpManmbHuM abo sero
30u1bIeHrM. OTHAaK y TTAIIEHTIB 13 HTOraHUM [TIIKEMIYHUM
KOHTPOJIEM YacTillle BHSBIISETHCS MIJBUILCHUN DiBEHb
tpunminepunis i JIITHIT [35, 41-43]. Ilpore HaBiTh
32 YMOB XOpOIIOTO METabOJIIYHOTO KOHTPOJ B
narientiB i3 1[J[1 crocrepiraroTbes ACsKi MOTCHIITHO
aTeporeHHI aHOMaJlii JIMONPOTEiHIB:  IiJBUIICHHS
CHIBBIHOIICHHS XOJIECTEPHH/TPUIIIILIEPUIN y
nminonporeinax ayxe Hu3bkoi minmsHOCcTi (JITTIHILY),
30inbpmenns tpunitinepuais y JIIMTHIIL i JITIBILL, 3minu
CKJIIaay nepuepudHOro Myiy JIMOMPOTEiHIB, MIiKaLlis
amoJInonpoTeiniB, migBuiieHe okucienHs JITTHII]
Ta 30UtbmeHHs iX wactku [45]. Ili sKkicHI 3MiHH B
ninomnporeinax, HMOBIpHO, MOTIPIIYIOTh IXHIO (DYHKIIIO.

BumienaBeneni ¢aktTh MOXHA y3arajJbHUTH JUIS
MOSICHEHHsI BUHUKHEHHS! cTearo3y nedinku rmpu 11 1y
TaKWi crocié : mo-mepiue, NMPUYMHOIO HEIOCTAaTHHOIO
BUBEJICHHSI TPUIIILEPHUIIB 13 IEYiHKH 3a JIOMOMOIO0
JIHIAHIL wmoxyte OyTH aTHIIOBI  CIIBBiJHOILICHHS
JIIONpoTeiHiB Ta/abo 1X (yHKLIN; Mo-Apyre, GpakTopu
TpaHCKpHIIIii MeTaboi3My neuinku, Taki sk ChREBP ta
SREBP-1c, akTHBYIOTBCS TiNEPIITIKEMIEIO0 Ta CHPUSIOTH
MIEYIHKOBOMY JIIIIOr€HE3y; IO-TPETE, CTearo3 IeUiHKH
MoOke OyTH HACIHIJKOM TilepriiikeMii, TpaHCIIOPTYBaHHS
HaJMIpHOI KIJBKOCTI DJIIOKO3M 3 KPOBI B MEYIHKY 3a
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nonomororo GLUT?2 i meperBopennst ii Ha xwup. Llei
edexT Moke OyTH IONATKOBO MOCHJICHUN TCYIHKOBOIO
perymsiniero GLUT2, mo BUHHMKAEe npy rinepriikemii ta
rinoiHcyaiHeMil (110 XapaKTepu3ye came YMOBH iabeTy
1-ro Tuny), onocepenkosanoro SREBP-1c¢ [37, 39, 45].

3a jaHuMu iHIIKX aBTOpiB, 32 ymMoB /1 nediuut
IHCYJTIHY aKTHBYE€ TOPMOHUYTIHUBY JIilasy B YKUPOBIH
TKaHMHI, IO IMOCWIIOE JINONI3 Ta 30ULIbIIye piBEHb
LUPKYITIOUUX BUIBHUX JKUPHHUX KHCIIOT, SIKI 3r0I0M
HAKOMUYYIOThCs B mediHii. Lli mporecu miABHINYIOTh
mormuHaHHs — meuinkoro  JIIIJAHIIL ta  cuHTe3
tpuritepunis [3, 43]. OgHoYacHe MiTBUINCHHS PiBHS
[JIIOKAaroHy TaJbMy€ BUXiJ TPUIIILEPUAIB 13 TEUIHKH.
OtiKe, ACTOHYBAaHHS KHUPY B IIUIHI € PE3yJIbTaToM
JucOanancy MpoleciB MOMIMHAHHS, CHHTE3Y, €KCIIOPTY
Ta OKUCJICHHS BIIBHUX )KUPHHUX KHCIIOT.

Jlo mporpecyBaHHS ~Ta 3pOCTaHHS  CTYIEHS
msokkocTi [IJ] monmydaroThest Jesiki T'€HH, CKCIPecist
skux 30utbHryersest pu HAXKXIT Ta HeankoroabHOMY
crearorenatuti (HACI'), 30kpema, HalBayKIMBIILIUIA
uiieH cimeiicta uroxpomis — CYP2E1, excripecist sikoro
B TeviHIi HaiiBuiia. CTUMyTbOBaHWH HUM HaJIMIipHUM
OOMIH TOJIHEHACUYCHUX JKUPHHX KHUCJIOT MOXKE
MIPU3BOJIMTH JI0 YTBOPEHHS IeMIaTOTOKCHYHUX MTPOJYKTIB.
Oxpim Toro, CYP2El Takox axkTHBY€ YTBOPEHHS
ADK  MITOXOHIpiQIbHUMHU JIAHIIOTaMH, 301UIBILIYIOYH
inreHcuBHicTh OC 1  aKkTHBYIOYM TPOTPECyBaHHS
HAXXII no HACT [10, 18, 46].

MeHI yacTuM, aje JIOCHTh HOIIMPEHHM BHIOM
niabeTryHOI remaromnarii y narienTis i3 11/] 1 € po3naau
HaKOIWYEHHS 1 po3nay IIiKoreHy nedinku. Hezaxkarouu
Ha 3arajJbHONPUIHATY TOUYKY 30Dy, IO BMICT IJIIKOT€HY B
oci0 i3 [1J] 1 3HIKYy€eThCS, € YUCICHHI JaHi PO BUMAJKH
HaaMipHOTO Horo 30epiranHs B nevini [35, 47] B oci6 i3
HEeCTaOUTbHUM J11abeTOM, KOJIH TileprilikeMis MoB’s3aHa
3 HeperylspHMMH jo3amu  incymimy [48]. Horo
MIPUYMHOIO0 BBAKAIOTh 1HCYJIH-HE3AICKHUI MaCHBHUM
TPaHCIOPT TIIOKO3U B IENaTOLUTH, JIe BOHa HEOOOPOTHO
MEPETBOPIOETHCS  HA  IIIOK030-6-hocdar 3a ydacTi
[JIFOKOKIHA3W 1 OMHUHSETHCS «B MACTI» TCHATOLHUTY,
MIEPETBOPIOIOYNCH Ha IIIIKOTCH ITi]T II€FO ITIKOTCHCHHTA3H.
3a KoHBepcito 1BOro (EpMEHTY 3 HEaKTHBHOIO
¢dochopuoBaHoro B axkTuBHHU JedochopuioBaHuii
cran Biamnosinae ¢epment docdarasu, KOHIEHTpAIis
SKOi TMIJATPUMYEThCS 1HCYIIHOM, a i aKTHBHICTb
3aJIE)KUTH BiJl HAIBHOCTI TIIIOKO3H. OTKe, HAKOTTHUEHHIO
MEYIHKOBOTO TNIKOTE€HY CIpHsIE€ BBEJICHHS HAUIUILIKY
IHCYJIIHY 3 MOJAJBIIAM JIIKYBaHHSIM TiMOTIIKEMIYHUX
eMi30/IiB TIIOKO3010, 1 BaJHHUH IMKI TinepriikeMii Ta
MepepUBYACTOrO HA(i310JOTIYHOTO BBEACHHS 1HCYITIHY
MOYKE MPU3BECTH JI0 DtikoreHesy [49, 50].

OtKe, TPUBAJIO iICHYIOUA B HAYKOBIH JIiTeparypi ToUKa
30py 100 acoiiallii remnaronariii BUuHsITKoBO 3 11/] 2-ro
THITY, CHOTOJIHI TMOBHICTIO CIIPOCTOBaHa 1 HE BUHHKAE
JKOJIIHUX CYMHIBIB, 1[0 I'€MATONATII € CKJIAI0BO0 KIIHIKH
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