Oornap NITEPATYPHU

B.€. KoHgpartiok
O.M. TapaceHko

HavuionanbHnid MmeguyHniA
YHIBEPCUTET IMEHi
0.0. boromonbusi, Knis

KmouoBsi cnoea: nogarpa,
rinepypuvkemis, ce4oBa K1cJoTa,
YPaTHI TpaHcropTepu.

CYYACHUW nornsig,
HA MATOFEHETU4YHI ACINEKTHU
NOAArPU (Ornsia NITEPATYPMU)

Mogarpa € BaXxnnBo CoLianbHO-EKOHOMIYHOK Npo6IeMor0 y CBITi, Wo
3YMOBIJIIO€ 3HWXEHHS | BTPATY NpaLe3aaTHOCTi, 0OMeXeHHs: NpogecirHOT
AiSUIbHOCTI, NOripPLUIEHHS SIKOCTI XUTTS1 XBOpux. [1iaBuLLEeHHST PiBHS1 yparTiB
Y KpOBi € NpoBiaHUM 71a60PAaTOPHUM MapPKepoM nnogarpu. Pasom 3 TUM ro-
MeocTas 06MiHy ypaTtiB AeTepMiHyeTbCs1 6anaHCOM MK KOMITIIEKCOM MPO-
uecis cekpeuii, exckpeuii ce4oBoi kucnotu ( CK) HUDKOBUMUN KaHaMbLSIMU
i i BUBEAEHHSIM eKCTpapeHanbHUMu uiisixamu. JJominyioda kinekicte CK
(65-75%) ekckpeTyeTbCcsi HUPKaMH, MEHLUAa YacTuHa (25-35%) — vepes
LLJTYHKOBO-KULLIKOBUIA TPAKT. Y npeacTas/IeHiii CTaTTi BUCBIT/IEHO OCHOBHI
naToreHeTu4YHi acnekTun nogarpy, Lo BKIIOHAI0TL KacKkas iMyHOI0rYHNX
3MiH, BapiaHTy NOPyLLIEHHSs1 ypaTHOI piBHOBaru, HaBeneHa OCTaHHs iHphop-
mauis Lwoao posti HUPKOBUX, KMLLKOBUX | bakTepiansHnx TpaHcnoptepis CK
y nigTpuMui ypaTtHoro romeocrasy. Cy4acHOIO TeHAEHLIEK BUBYEHHS N0-
Aarpy € aKLeHTyBaHHS yBary OCAHVKIB CaAMe Ha eKCTPapeHaIbHNX LLJIST-
xax BuBefeHHs1 CK 'y B3a€MO3B 13Ky 3i 3MiHamu iMyHONIOrYHOro CTarycy,
LU0 [AO3BO/INTD PO3LLMPUTI HALLI 3HAHHS LLOAO0 0COB/MMBOCTEN NaToreHe-
3y 3aXBOPIOBAHHSI.

Moparpa — cuctemMHe 3axBOPIOBAHHS, LLIO Xapak-
TEePU3YETHCA NOABOIO 3anasibHOT PeakLii B MicLsX Bifl-
KNaAaHHSA KpUcTanis MOHOypaTty HaTtpito (MYH) B oci6
3 rinepypukemieio (IY), ska 3yMOBJIeHa 30BHILLHIMUN
YWMHHWKaMM i (a60) reHeTUYHKMMK akTopamu [7]. Mig,
noaarpolo, 3 oaHoro 60ky, narodisionoriyHo, po3yMi-
I0Tb ayTO3anajbHUA CUHOPOM BHACIAOK aKTHUBaLLii iH-
dnamacom, 3iHWOoro — metabonivyHe NOPYLLUEHHS, WO
XapaKTepu3yeTbCs HAKOMUYEHHSIM YPaTiB, AK HACNiA0K
Y, 31X apTUKynsipHOIO Ta eKCTPAapTUKYIISIPHOIO KPUC-
Tanisauieo Ta XPOHiYHNM 3ananeHHsam [22].

Cyu4acHi enigemionoriyHi 4aHi ceig4atb Npo iCTUHHE
3POCTaHHA 3aXBOPIOBAHOCTI HA NOAArPUYHUA apTPUT,
LLIO He 3yMOBJIEHE MiABULLEHHAM SIKOCTi AiarHOCTUKN YU
36iNbLUEHHAM KinbKOCTi XBOPUX, LLIO NPUAMAalOTb ajype-
TU4HI NpenapaTtn. 3 iHWoro 60Ky, 36i/bLLEHHS BXWUBaH-
Hs1 BinkiB B ixxy B 6aratbox NonynsiLisix 3a MUHyne ae-
CATUAITTA NPU3BEN0 40 3HAYHOIrO 3POCTAHHS KiJIbKOC-
Ti BUNaAKiB 4AHOro 3aXBOPIOBAHHS B YCbOMY CBITi [5].
Cepep, ykpaiHCbKOI nonynsuji NOWWPeHiCTb noaarpu
cTtaHoBuTb 0,4% O0POCNOro HaCeneHHs, B TOM Xe 4ac
nowmpeHictb I'Y carae 15-20% [3]. IHwi aBTOpK Ha-
rofaowyoTs, wo MY yacriwe BigmivaloTh y npeacras-
HWKIB HErpoigHoi pacu Ta yonosikiB [47]. CniBBigHO-
LLIEHHS XBOPWX YOJI0BIKiB 10 XBOPUX XiHOK CTAHOBUTDL
20:1 [8], a arigHO 3 paHmMmMmu A. Reginato Ta cniBaBTO-
piB [39] nowmpeHicTb noaarpu y XiHOK penpoayKTuB-
HOrO BiKy Ta HONOBIKiB CTaHOBWTL 2 i 5,9% BignosigHo.
3a AaHKMMUN iHLINX aBTOPIB, NOLWMPEHICTL NoAArpn Y BiLli
cTapLue 75 pokiB cTaHOBUTL 2,8% y XxiHOK Ta 5,3% —
y 4YonogikiB [3]. MNik 3axBOpIOBAHOCTI NpUNanae Ha BiK
40-50 pokiB y 4onosikiB Ta cTapLuie 60 pokiB — y Xi-
HOK, LLO MOSICHIOETLCS HASIBHICTIO B PENPOAYKTUBHO-
MY Nepioai OCTaHHIX eCTPOreHiB, ki CTUMYNIOIOTb Ka-
HanbLLeBY eKckpeLiiio ce4oBoi kncnotu (CK) i, Tum ca-

MUM, BUSIBNSIIOTb YPaT3HWXYBanbHWiA edekT [51]. Xoda
J1.M. Muxaiinis (2016) [3] cTBepaXXye, LLO HaBITb NiC-
il HACTaHHSl MEHOMAay3u Y 300POBUX XIHOK piBeHb CK
B KPOBi B cepeaHboMY Ha 1 Mr/an HVKYNKA, HiX Y 4O-
nosikiB. Tinbkn y 3—6% naujeHTiB CUMNTOMU Nogarpu
3'ABNA0TLCA Y BiLj Monoawwe 25 pokis, y TakmMx BUNaa-
Kax NoaarpuyHUn apTpuT Mae 3a3BU4ai TSXKKUIA nepe-
6ir Ta HecnpUATANBUIA NPOrHO3 [3].

Moparpa CTaHOBUTbL BENUKY COLLiasIbHY T2 €KOHO-
Mi4Hy Nnpo6nemy s cycninbCTea, NPU3BOAMTbL A0 3HU-
)KEHHS Ta BTpaTU npauesaaTtHocTi, 0OMeXeHHs npo-
decirHOI OjisNbHOCTI, TUM caMMM MNOTIPLUYIOYN SKICTb
xutTa [1, 14].

MipBULWIEHHS PiBHA yparTiB y KPOBi € NepLonpu-
YMHOO PO3BUTKY NOAArPW, a 3anajibHUA apTPWUT iH-
OYKYETbCS HAKOMU4YeHHsAM kpucTtanie MYH y cyrno-
6ax. o 80% ypartiB B opraHiami 1l0aMH1 YTBOPIOETb-
CSl WASIXOM eHAOreHHOro meTtaboniamy nyprvHOBUX
OCHOB, 65113bk0 20% — LUASIXOM HaOXOMKEHHs ny-
PWHIB 330BHiI 3 iXelo (pucyHok). CK € kKiHLeBMM npo-
OYKTOM Aerpagauji nypuHis [3]. 3aranom B opraHis-
Mi 310POBOI NIOAVHU MicTUTbCS 6nm3sko 1100 mr CK.
3a noby BinbysaeTtbea 06miH CK 50-70% Bipn, 3arans-
HOT kinbkocTi (400-600 mr).

B opraHiami TBapuH CUHTE3YETLCA PEePMEHT ypu-
Kasa, sikuii poswennioe HagmMwok CK 0o anaHToiHy,
TOMY CMPOBOKYBaTW NOAArPY Y TBAPWH B €KCNEPUMEH-
Ti HemoxnnBo. BnacHe ToMy i piBeHb CK B KpOBiI fito-
OVHU € BUWKM (240-360 MKMOnb/n), HX y ccaBuiB
{5-50 mxmonb/n). Takuii piseHb CK B cMpoBaTL Kpo-
Bi JloavHW BigibpaHnin esonoujelo, ockinbkun CK mae
BaXJ/IMBI aHTUOKCUAAHTHI BnactmeocTi [38, 48]. KoH-
ueHTpauia CK B cMpoBaTLi KPOBi 3aN€XUTb Big, Biky
Ta cTarti. Y HopMi BepxHii piseHb CK B kpOBi 4onoBiKiB
[AeLLO BULLMIA — 7 Mr/o, HidX B XXiIHOK penpoayKTUBHO-
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ro siky — 6 Mr/gn; y nepiog noctMeHonayan gaHuia no-
Ka3HKK Y XiHok carae 7 Mr/on [3, 4]. PiBeHb CK MeHLUe
120 MxMONb/N BB2XAETLCA rinoypukeMielo. Llikaso, Lo
icHye uupkanHwia Gioputm cuHTesy CK — Makcumans-
Hwi4 piBeHsb 1T BigmivaeTsea 3 6:00 go 10:00, npy ubo-
MY piBeHb ypukeMii B KpOBi B cepefHbOMY MigBuLLy-
€TbCH Ha 25—-30 MkMoOnb/A, a MiHIManNsHMA — BHOuI [B].

KoHueHTpauia CK
B CMPOBATLIi KPOBI

Hupkw
{65-75%)

KuLLe4H1K
(25-35%)

AnaHTOiH +
Co,

Flomeoctas o6MiHy ypaTtie 3anexwuTb Big GanaH-
CY MK KOMMJIEKCOM npouecis cekpeuii Ta ekckpe-
Uil HAPKOBUMK KaHaANbUAMMK Ta BUBEAEHHAM 4epea
LUAYHKOBO-KULWKOBUiA TpakT (LLKT). CK cuHTe3yeThCA
B neuyiHui. Bnnabko 65-75% CK BUAainAeT-cA HApKA-
MK, a 25—-35% — vepes LLIKT [20, 27, 53]. Y k1wie4Hn-
Ky Bin6ysaeTbcA BaxrTepiansHWid ypukonia CK go anaH-
TOTHY Ta BYTJIeKMCSIOro rasy.

3rigHo i3 cy4acHol kKnacudikadiew MY noainaeTs-
CH Ha TY, L0 BUHMKAE BHACAINOK rinepnpoaykLuii yparis
npv nopyweHHi metaBoniamy Ta, AK HACNIA0K, IHUXKEH-
Hfi HUPKOBOT ekckpeLil, abo koM6iHawiT LWX ABOX Me-
XaHizMie (3mMiLaHa popma). FonosHOK NpHUiKHOK [Ye
NOPYLUEHHA HAPKOBOTO LLMAXY BABEASHHS YPATiB, MeH-
wolo Mipolo — rinepnpogykuis CK. Y € pasHo Bigo-
MWM CYMYTHAKOM TakKux LLIKiLNMBAX 3BUHOK, fIK BXMBaH-
HA HaAMIPHOT KLNLKOCTI ANIKOMOS1H0 Ta BUCOKOKANOPIAHOT
ixi. OgHak npwyuHK Ti rinepnpogykuii goci aanuwa-
I0TbCA He3'AcoBaHUMW. Hemae XoaHWX AoChiaXeHb,
ski 6 NOACHWAKW TO4HI MexaHiaMK rinepnpoaykuii CK.
K. Ichida Ta cnieasTopamn (2014) y pochigxeHHsx
Ha MMLLIAX NOKA3aHO, L0 YaCTOK NPUYHHOK [Y € 3HM-
XeHHfl caMe eKCTpapeHanbLHOro LWAAXY BUBeaeHH:A
yparTis BHacninok aucoyHkuii reHa ABCG2 [21]. Cy-
YAcHI A0CNIAXEHHA J03BOAUAW PO3LUMPUTIA PO3YMIiH-
Hfl NatoreHesy BUHKWKHeHHs MY | 3anponoHysaT HOBY
Kiacvogikauilo. 3rigHo 3 oCcTaHHBbOK Knacuvgikauieo
TePMiH «rinepnpoAyKuis Ce40BOT KMCNOoTU» Mae Byt
3aMiHeHuWl Ha «nepeHaBaHTaXeHHA HUPKOBOIO LUNA-
xy» (renal overload type), AKMA BKNKOYAE iICTUHHY ri-
nepnpoaykuiio CK, aHWKeHHRA excTpapeHanbHOT exc-
KpeL,il yparis (nepesaxHOo 3a paxyHOK ANCPYHKLLT reHa
ABCG2) 1a aHvxXeHHsi HUpKOoBOT ekckpeii ypaTis [21].

3aranbHa KinekicTb yparis, Ak BUAINAOTLCA 32 XBA-
NWHY, — L@ NPOAYKT 3arajbHOro KNipeHey Ta KOHUEH-
Tpauji CK [20]. 3aransHwii knipeHC ypaTiB — ue cyma
peHansHOMo Ta eKCcTpapeHansHoro KnipeHcy. Ans nia-
TpuMKK cTabineHoro pieHA CK B KpoBi noTpi6Ha Big-
MOBIAHICTb 1i KiNbKOCTI, WO NPOAYKYETLCA Ta €niMi-
HyeTbeA [20]. HupkoBuia wnsx eniMiHauil CK ymoBHO
noAainsawTb Ha 4 nocnigosHi pasun: 1) nosHa pinbTRa-
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uis; 2) nosHa peatoopbuia y NpoKCMManbHUX HUPKO-
BUX KaHansUsax; 3) cekpeuis (6nuacko 50% Big peab-
copBosaHnx; 4) noeTopHa peabcopbuin y aMcTansHUX
HUpKoBUX KaHanbUax (40% sig cekpeTtosaHnx). HApKK
BiANoBipalTL 3a 70-80% peHHol eniMiHauil CK [19].
1T knipeHe B HopMi — 10% Bia, LUBMAKOCTI KNyGOYKO-
Bol dinbTpauil (LUKD), Wo cTaHoBUTL B CepegHLOMY
8,72 5 mn/xe [2]. YpaTu kposi pobpe dinbTpyloThes
rMOMEpPYNSPHUM anapaTtoM. YpaTty, Wwo inbTpyrTb-
Cfl, 3Ha4yHO© Mipoio peabcopbyloThCA B NPOKCUManb-
HUX Bipainax KnyGoukie. TakoxX BioGysaeTbce i cexpe-
uia ypartis. O6nasa npouecy 3ailcHIOIOTLEA 3a pa-
XyHOK MeMOpaHHUX ypaTHUX TpaHcnopTtepiB. Tinbky
3-10% BiaginsTpoBaHUX YPaTiB eKCKPETYIOTHCH 3 Ce-
Yyelo, iHWa YacTUHa peabcopByeThe B NPOKCAMANbL-
HWX Bipainax HUPKOBKUX kaHanbLUIB. DpakLiiiHa exckpe-
uin ypaTie (PEY) no3BONAE BU3HAYaTHU eheKTUBHICTL
peabcopbuil ypaTtis Hupkamun. (DEY BU3Ha4YaeTbeA AK
BigcoTOK inbLTpOBaHWX Ypartis, AKi B pe3ynbTaTi ekc-
KpeTyloTues. BEY = exckpeToBaHi ypatu/pinsTpoBa-
Hi ypatn. DEY Moxe 5yTi 0B4MCieHa LUNSIXOM BU3Ha-
YeHHS KOHUEeHTpauil ypartis B KpoBi Ta cedi i KOHUEH-
Tpauil KpeaTWHiHY B KpOBi Ta cedi, BUKOPUCTOBYHO4MN
HacTynHy opMyny:
uUA
FEUA = ~uCr

sCr ,
sUA

be FEUA (DEY) — dpakuiitHa exckpeljs yparis, ulA —
KOHLUEHTpaLjf yparis B cedi, tCr — KOHUEHTpauif kpe-
aTWHiHY B cedi, SCr — KOHUEHTPALLIA KpeaTuHiHY B KpO-
Bi, SUA — kOHUeHTpaUis yparTiB y kposi. B Toidyac ax Y
moxe ByTu HacnigkoM rinepnpoaykuii ypartis 1a 3HM-
%eHHA BuBeaeHHA CKyepes LLKT, 3HuxeHHs peHanb-
Hoil exckpeii 260 H13bkoro pisHA MEY e npeaukTopoM
Y. PiseHb G EY agopoBsoi NioguHA B cepeHbLOMY CTa-
HOBUTb 6-8%, Togdi AK y NavuieHTis 3 nogarpok piseHb
MGEY Hmxve 3-5% [19, 26]. Poanogin yparis cknapa-
eTben 3 npoaykuii CK, wo popisHioe 1100 mr/noby,
iHTeCTUHaNbHOr o KnipeHcy — 6 mn/xs, pisHs LUK® —
100 mn/x8, pisHsa CK. B nigcymMky — ue KinbkiCTb Npo-
ayxosaHoi CK, wo nogineHa Ha aaransHuWid knipeHc CK,
SIKWIA CKJ13J2ETLCA 3 PEHANLHOIO Ta eKCTPapPeHaNbHO-
ro [19]. Micns dinbTpadii rnromepynsapHMM anapaTom
Yparu NoTPpanAnTb B NPOKCUMANLHWA BiAAiN HUPKO-
BWX KaHanbLiB, ae BinblwicTts (98—100%) BindinbTpo-
BaHuX yparis peabcopby€eTbCA, 3HAYHO MEHLLIA 4aCTKH-
Ha yparTis ekckpeTyeTbeA (Bnu3bko 50% peabeopbosa-
Hux). MpoTe cTyniHb | nokanizauis TyGynapHoi cexpeLil
€ NpeaMeToM AUCKYCIA. Ha naHwnii yac apoaymino, wo
nicns rnoMmepynapHol dinstpauii 90-97% yparis pe-
a6copbyl0TbCA B NPOKCUMANBHWUX BiLAinax HUpKoBUX
kaHanbuiB. TyGynspHa cekpeuis yparis BinbysaeTb-
CH, 04HAK 4OCi HE3PO3AYMINO, YK BinOyBaAETLCSH Cekpe-
uis ogHoyacHo 3 peaBcopbuielo i (abo) icHye nocTpe-
abcopbuiiiHa cekpeuis B Mexax kaHanbUiB. Takum
yuHoM, Monekyna CK Moxe npoxoaut 4yepea HUpKW
6araro pa3ais, nepepn TUM sk exckpeTysaTucs [20, 27].

He icHye xogHOro metoay, skuia 61 no3BoNsAe BA-
MipATK CTyniHb peaboopbuii ypaTtie HUpkamMu. Bpaxo-
BYIOYM, LLIO eKCKpeToBaHuX ypaTis MeHLue 10% Big, sia-
inbTpOBaHKX, HEMAE XOOHUX 3anepedYeHs Toro, Lo
peabcopbujis ypaTiB HUPKAMW Bigirpae BAYUIMBY POfb
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y nepepo3anopaini ypartis. IcHye 6araTo ypaTHUX TpaHc-
nopTepiB, OCHOBHUMM Cepet, AKUX € TPU HaCTYMHi:
URAT1/SLC22A12, GLUT9/SLC2A9 Ta ABCG2/BCRP2.
Came BOHU BigirpaloTb rOfIOBHY POJb B perynsiuii KOH-
ueHTpauji CK B kposi [20, 27]. Biaomo, L0 y4acTUHM na-
LieHTiB 3 nogarpolo ekckpertyeTecs nuwe 40% CK ye-
pe3 Hpku [19]. Lie Moxe cTocyBaTMCs XBOPUX Ha NO-
[arpy 3 HAPKOBOIO HEOOCTATHICTIO. Y TakuX nauieHTiB
3pOCTae PoJib NO3aHUPKOBOIo LWNsXy BuBeaeHHs CK.

YpaTu HaOX04ATb 3 KPOBi Y KMLLEYHKMK LLISIXOM Ce-
KpeLiji, a TaKOX SIK KOMMOHEHT XXOBi, C/IMHW, LUJTYHKO-
BOro COKy. Y HopMi CK He BUBOAWTLCA B YUCTOMY BU-
rnsaj 3 Kanom, OCKiNbKN KULLIKOBA MiKpo6ioTa BUSIBNSE
YPU1Ka3Hy aKTUBHICTb, BHACNiAoK 4oro CK B KMLLIEYHUKY
posnagaeTtbea oo CO, Ta anaHTOIHy [6, 20]. Bneple
pPOnb KNLLIEYHMKY B eKckpeLii nogarpu 6yna onncaHa
bocuTtb aaBHo (Buzard et al., 1952; Sorensen, 1965).
Y ¢BOiX OOCNiAKEeHHAX BOHM NMOKa3asun, WO Npu BBe-
OEeHHi OKcanarTiB LypaM 3Ha4yHa 4YaCTuHa iX BULiNaeTb-
CAl Yepes KNLLEYHMK i B TOW Xe Yac Yepes XOBY OKca-
naTu BUAINANUCA B MiHiManbHil KinbkocTi. A. Hosomi
Ta cnisasTopm (2012) [19] BigMivalOTb, WO NPAMA iH-
TeCTHHa/IbHA CEKPELLA € 04HUM i3 KOMMNOHEHTIB CUCTE-
MU €KCKpeLiji ypaTiB i BXIMBMM LLIAXOM iX BABEOEH-
HA Y NALLEHTIB 3 XPOHI4YHOIO HUPKOBOIO HEAOCTATHICTIO
(XHH), a B 4€AKMX 3 HNX € OCHOBHMM aflbTEPHATUBHUM
LLISIXOM BUBEAEHHA OKcanaTiB 3 opraHiamy. OpHak i
J0Ci Mano A0CHioXeHb, SIKi NOACHIOITb MEXaHI3MU iH-
TECTUHANILHOIO YPUKONI3y, WO noTpebye noganblio-
ro BUBYEHHS.

AHanoriyHo oo ypaTtHuUx TpaHcnopTepiB, LU0 iCHY-
I0Tb B HUPKAX, B KMLLEYHUKY TEX € TPaHCcnopTepu, ski
BiAMNOBIAaOTb 3a BUBEAEHHSA ypaTiB (Tabnuus).

Talnuus

Ypari paHcnopTepy B KHIE4HUKY (apanToBaHo 3a: Xu X., 2016 [53])

Hassa Koayiouui Bunqe_na Mocunanns

reH cragis
In vitro, in vivo, [18, 20, 28, 31,

ABCG2/BCRP ABCG2 in olinic a1, 48]
MRP2 ABCC2 In vivo [14, 16, 17]
MRP4 ABCC4 In vivo [14, 16, 17]
GLUTY SLC2A9 In vivo [13, 36]
MCT9 SLC13A9 In clinic [30]
NPT4 SLC16A3 No study [40]
0AT10 SLC22A13  Invitro, in vivo [10]
Ygfu ygft In vitro [35]

Y KMLLEYHWKY NIOAWHW BiokpuTO Ginblue 5000 TpaHc-
nopTepiB, WO nepeHocaTb 6inbwe 3700 monekyn [45].
BigomocCTi Npo KMLLKOBI TPAaHCNOPTEPK 3’ ABUNCS LLE
paHiwe 3a HUPKOBI [53], 04HaK BMBYEHi MeHLLIEe OCTaH-
HiX.

NepeHocHuk kceHoBioTrkie ABCG2 Bnepe 6yB
BUSIBJIEHWIA Y TKaHWHI nhaueHTu. Ha gaHuia yac Bigomo,
LLO BiH EKCNPECYETLCA Ha anikasbHili MeM6paHi TkKaHWH
HUPOK, NEYiHKK Ta KULLIEYHUKY [21] | € BOXXNMBUM iHTE-
CTWUHaNLHUM nepeHocHukoM CK; Bigirpae Bupiwanb-
HY PO/b B MiZTPUMLj rOMeOCTasy ypaTiB B OpraHiami
fIK 3a paxyHOK BuBegeHHs1 CK HNpKOBKM, Tak i No3a-
HUpKOBMM LWNsxoM. ABCG2 onocepenkoBaHo B/IMBaE
Ha peHanbHy ekckpeuiio ypatis [21, 43]. AucoyHkuia
L€l MONEKYNIN 3yMOBJIIOE SHUXEHHS PeHaslbHOi eKC-
kpedii ypatie. OgHak gocnimkeHHs K. Ichida Ta cnie-

asTopiB [21] nokazanum, wo ancodyHkuisa ABCG2, Ha-
BMNaku, NOCUNIOE PeHanbHY EKCKPELiIo yparTiB, Lj napa-
LOKCaJIbHI pe3ynbTaTy NOACHIOITLCA ABOMA dakTamu:
JaHWUMN reH eKCnpecyeTbCs He NuLle B HUpKax, a Tpe-
TUHA ypaTiB EKCKPETYETLCA Y NIOOUHN EKCTPapeHanNb-
HWM LLISIXOM, FOJIOBHUM YMHOM Yepe3 LLIKT. Y knitnHax
Caco-2, ki € eKCNepUMeHTaNbHOIO MOS0 KiTUH
JNIOACBHKOrO KULLKOBOrO €niTenitn, NoOMiYeHO nonspu-
3oBaHui pyx CK Big 6a3onartepasbHOro Ao anikasb-
Horo 60Ky, i Lei pyx Maixe NOBHICTIO MPUNUHSAETLCS
3a HasBHOCTI iHribitopa ABCG2 [19]. Y nocnigxeHHsx
Ha MULLAX NPUrHiveHHsA reHa ABCG2 BUKINKaNo 3MeH-
LUEeHHA KMLLKOBOT ekckpeuii CK Ta niaBULLEHHS 1T KOH-
LeHTpauji B nna3mikposi[21]. K. Ichida Ta cnisaBTOpKn
(2012) [21] excnepuMeHTaNbLHO NOKa3anu, L0 Yac-
TOIO NPUYMHOIO Y € 3HUXEHHA caMe ekCcTpapeHanb-
HOIO LUNIAXY BUBEAEHHS ypaTiB BHACNIA0K ANCPYHKUT
ABCG2. JaHunii reH, MOX/MBO, CTaHe MilleHHIO 1S
pPO3p0o6KK B MaiBYTHLOMY HOBUX YPAT3HUXYBAJIbHUX
npenapari., L0 J03BO/IUTb YHUKATK YPONiTiasy — no-
6i4yHOro edexTy, WO NpUTaMaHHWiA TpaouLInHIK Tepa-
nii nogarpy. B iHWOMY aocnigxeHHi [55] y 53 6 wy-
piB 3 XHH nicns HedpekTOMii piBeHb CK B cnpoBartui
He NigBULLMBCA, B TOW Xe Yac piBeHb ABCG2 B kuLLey-
HUKY 3Ha4HO 3pic. MiaBuweHHs pisHa CK B cupoBart-
Li y naujeHTis 3 gucoyHkuieio ABCG2 MoXHa NosicHN-
TU 3MeHLWeHHaM BuaineHHa CK yepes knwiedHuk [49].
[0 88,2% naujeHTiB 3 aucdyHkuieio ABCG2 cepeaHbO-
ro Ta TAXKOrO CTYNEHsi MaloTb PU3NK PAHHLOIO PO3BUT-
Ky nogarpu [29]. Peaynbtatv umx 40CHiAXeHb 003BO-
JIUAN MPUNYCTUTK, IO SHUKEHHS KULLIKOBOI eKCKpeLil
CK, cnpuunHeHoi ancoyHkujeio ABCG2, e nowmpe-
HUM MexaHi3aMom Y [53].

Y poavHi MRPs (MynbTMpe3ucTeHTHMX 00 nikap-
Cbkux 3ac06iB NPOTETHIB) HaniYyeTbLCA 6 TpaHcnopTe-
piB, ki po3TalloBaHi Ha anikanbHiA MemOpaHi enite-
nianbHUX KNITUH KMWeYHuky [16]. MRP-2 Ta -4 € op-
raHiYHMMKM aHIOHHUMKM TPaHCNopTEPaMM, WO TakOX
6epyTb y4acTb y TpaHcnopTyBaHHi CK yepes cTiHky
KULLEYHMKY, Wo OyNio NokasaHo B AOCHIAAX HA NTaxax
C. Hilgendorf Ta cnisasTopamu (2007) [18].

Cnouatky GLUT9 6yno ineHTUdikoBaHO ik TPaHC-
nopTep rmoko3n. Ha gaHuii yac BigOMoO, WO, Ha BigMi-
Hy Big, iHwmnx GLUT, GLUTS, inmoBipHO, He 6epe y4ac-
Tiy TpaHCNOpPTYBaHHi Moko3n Ta/abo ¢pykToan [28,
30]. He Tak gaBHO 6yno BUB4YEHO 3B’130K Mix GLUT9
Ta CK. HeaBaxaloum Ha NOCTIAHO 3pOCTaIoHMiA ne-
penik rexis, Wwo koayioTb Y, Bapiauis B SLC2A9, wo
koaye nepeHocHuk GLUTY, 3anMiaeTbCs OCHOBHOIO
reHeTM4HOoIO aeTepMiHaHTO pisHA CK y cupoBaTtui
KpPOBi [28]. Y mocnigax Ha MULLIAX i3 CUCTEMHUM MpPU-
rHiveHHaAM GLUTY 6yno BuaBneHo nomipHy Y, Ma-
CMUBHY rinepypuKko3ypilo Ta HAPKOBY HEAOCTaTHICTb
nerkoro ctyneHs [39].

KotpaHcnoptepu Na*/¢pocoar (NPTs), poavHa 6in-
KiB, LLO KOAYIOTLCS reHOM SLC17, sKi paHie xapak-
Tepusysanu sk HOCii pocdartie, NOB’A3YIOTh i3 TPAHC-
NOPTYBAaHHAM OpPraHiyHMX aHioHiB [32]. Tpu 4yneHun
poauHu SLC17, aki noB’sa3aHi 3 koHueHTpaujeto CK
y cupoBaTLj KpoBi, 6ynu ineHTudikoBaHi 3a ,ONOMOrolo
reHOMHOro aHanisy Ta nosHadeHi AKNPT1 (SLC17A1),
NPT4 (SLC17A3) Ta NPT (SLC17A4) [53].

YKPATHCbKWUA PEBMATONIOTIYHWUIA XYPHAN » Ne 4 (74) » 2018



MepeHocHuk pocdaty HaTpio y moanHn (hNPT4)
nokKanisyeTbcs Ha anikanbHin MeM6paHi HUPKOBUX Ka-
HasbLjB. MIMOBIPHO, BiH Bigirpae Baxnmsy ponk npu Y,
sika BUKJ/IMKaHa npuitomom piypeTtunkis [24]. NPT4 npu-
CYTHilA TaKOX i B TOHKOMY KULLEYHWKY [41].

Binok SLC17A4 6yB BugjineH1i 3i cnuaoBoi 060-
JIOHKU KULLEYHKKY NioaMHW. MocnifoBHICTE aMiHOKUC-
JIOT Mae cxoxicTb Ha 48% 3 6inkom Hupkosoro NPT1.
Binok LC17A4 koaye nepeHocHUK CK B KULLIEYHUKY —
NPT5 [50].

PoawHa OAT (kopoBaHux reHoM SLC22A) cTa-
HOBUTb NPUBGIN3HO NONOBUHY POAWHWU TpaHCnopTe-
piB SLC22. NepeBaxHo nepeHocHnkn OAT 3Haxo-
OATbCA B HUpKax. 3aranom igeHtudikosaHo 9 OAT
(OAT1-7, Oatv1 Ta URAT1). deski 3 HAX MalOTb BUCO-
Ky cenektuBHicTb 0 CK [34]. OpraHiyHUiA aHioOHHWIA
TpaHcnoptep noanHu (hOAT10) BupaxkeHuit y HUp-
kax i cnabwe B KAWEYHUKY. Y AOCAIMKEHHI 3 LIMKIIO-
cnopuvH A-inaykosaHoio 'Y hOAT10 6yB ineHTudiko-
BaHW ik HOBUiA TpaHcnoHTep CK [11].

KuWLle4HMK € e 0fiHMM MicLeM ypuKkonisy. Y cy6-
cTparti kynbTyp Escherichia coli, Aerobacter aero-
genes Ta Paracolobacterum, BuaineHunx 3 ni0acLKo-
ro Kanay Ta BMIiCTY KMLLEYHMKY LLYPiB, criocTepiranm
3HuxeHHs CK. Y ToBcTil kmwui CK nigpnaetoca aji Be-
nukoi KinbkocTi HakTepiid, AKi MOXYTb BAKOPUCTOBY-
BaTu Ti sk MeTaboniyHnit cybetpat. [aHi peaynstatu
6ynu BuaBneHi nig Yac aocnifXeHb Ha nrtaxax [12].
Y 1953 p. nig 4ac npoBegeHHa AOCAigiB, KOAU Jio-
OWHI iHTpaBeHo3Ho BBogunu CK, 80% ii Buginunocs
yepes HMPKU, B TOI 4ac Sk Npy nNepopajbHOMY BBE-
neHHi CK ocTaHHSA poswennioeTses 6inbLioio Mipoio
Ta BUBOAUTLCS Yepes kuwedHuK [52]. HanivyeTtbes
6nun3bko 2000 HakTepianbHUX NEePEeHOCHUKIB poan-
HU NAT/NCS2, ogHak ekcnepuMeHTallbHy XapakTe-
puUCTUKy oTpuManu nuwe 15. OcTaHHi gocniakeH-
HA in vitro noka3anu HasiBHICTb Y E. coli 6akTepianb-
Horo TpaHcnopTepa CK Ygfu [36, 37]. Binomo, wo
rpyna 6aktepiit E. coli wnsixom BUPOBGNEHHS eH3nMy
KCaHTUHOKcuaaswu 6epe ydacTtb y gerpagadii nypuHis
DO anaHToiHy, anaHToIHA3W Ta CEe4OBUHU. 3'aBunucs
BiAOMOCTI, WO TaKi EH3MMU CUHTE3YIOTh Fpyna 1akTo-
6akTepiit Ta Pseudomonas [17]. bBakTepianbHi TpaHc-
nopTepu B KALLEYHUKY NioguHu noTpebyioTe noganb-
LUOro 4OCKOHAN0ro BUBYEHHS.

BanaHc Mix npopykuieio Ta enimiHauieio CK Bu-
3Havae piBeHb ii KOHUEeHTpaLji B KpoBi nioauHu. Mo-
parpa pebiotye y nauieHTiB 3 piBHem CK noHag
6,8 mr/on [25]. I'Y HasuBaloTb CTaH NigBULLEHHS PiB-
Ha CK B kpoBi >6,8 Mr/gn, npu SsKOMy pO34MHHICTb
MYH 3HuxyeTbcs. TOMY 3rigHO 3 MiXHapoOHUMUN
peKoMeHZaLisiMu Npu nikyBaHHI nogarpu Heob6xig-
HO pocsraTtu TapreTHoro pisHa CK B kpoBi <6 Mr/an
(abo 360 mkmonb/n), a y NauWiEHTIB 3 TSDKKUM nepe-
6irom noparpu Ta HasiBHicTIo TodyciB — <5 mr/an
(300 mkmMmonb/n) [25].

BupaxeHe nigBuweHHsA KOHLEeHTpaLii yparTis
y nnasmi KpoBi, WO BMHWUKAE Mif Yac XpPOHiyHoI Y,
NPU3BOANTD A0 IX NEPEHACUHEHHS, a MPU KOHLEHTPa-
uii >6,8 Mr/an Mmoxe BUHUKATW OCaDKEHHS KpUcTanis
MVYH [11]. BaxnmBoio naToOreHeTU4HOIO CKJIaA0BOI0
nogarpu4HOro apTpuTy € 3anasnbHuiA Kackan, cnpu-
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YUHeHwWid BigknagaHHaM kpucTanis MYH y cyrno6ax
Ta iHWWX TKAHUHAX, WO 3yMOBJIOE NMiABULLEHHS PiBHS
Npo3anabHUX LIUTOKIHIB Ta TPAHCOKALLII0 B yPaXKeHWid
cyrnob Heirtpodinis [15]. Kpuctanu MYH, wo Bigkna-
ncs, NoTpanasioTb B MOPOXHUHY cyrnoba Ta 3anyc-
KaloTb Npouec 3ananeHHs. OaHak He y BCiX nauieHTiB,
fIKi MaloTb BMCOKMiA BMICT CK B KpOBi, po3BMBaETLCA
nogarpmyHMin apTput. OCTaHHI AOCNIOKEHHS Nnoka-
3anu, woe IL-1B e kno4oBUM MeaiaToOpoM 3anaseHHs
npu noparpi [7, 15]. Kpuctanu MYH ingykyloTb Bigno-
BiZb HecneundivHOi NaHKN BPOAXKEHOro iMYHITETY Nno-
nibHO oo MikpoBHoro npouecy [15].

IHiLiOIOTE NpoUEeC 3ananeHHs Makpodaru, Wwo
HagxogaTb B NOPOXHUHY cyrnoba i ¢parouuTyioTb
kpuctanu MYH. dani Mmakpodaru CTBOPIOIOTb Kapkac
ons popmyBaHHSA cneundivHnx 6inkiB, Tak 3BaHUX iH-
dnamacom y uutonnasmi makpodara. lHbnamaco-
MW € BUCOKOMONEKYNSIPHUM BiNnkOBMM KOMIJIEKCOM,
SIKWiA 3anyckae MexaHiamu TpaHcdopmaLii HeakTuBe-
Horo npo-IL-1B B 6ionoriyHo akTnuBHWIA IL-1B, Akuin
3ro0M i BUBINILHAETLCS 3 KNITUHU [7, 15, 46]. Baxunu-
BMM € Te, L0 HasABHOCTI nuwie kpuctanis MYH Heno-
CTaTHbLO NS BUBINbHEHHSA Ta akTuBauli IL-1 3 makpo-
daris. AaHuii npouec notpebye cTumynauji BinbHAMM
XUPHUMUK kncnotamm abo ninononicaxapuaamm [23,
35]. Came TOMy CnoxmnBaHHs ankoronio abo Benunkoi
KifIbKOCTi XXMPHOI iXi MOXe NPpM3BeCTU 40 NigBULLLEH-
Hs1 KOHUEHTpaUii BifTbHUX XUPHUX KUCNOT, AKi € Tpu-
repamMu BuBiNIbHEHHS IL- 1, Wo € BaxnMBUM dakTo-
POM iHiuiauii roctporo nogarpny4Horo aptputy [23].
IL-1B € OCHOBHUM MegLiaToOpPOM 3ananeHHs, Sk pe-
rynioe nponidepauiio knitnH, gudepeHuiioBaHHs Ta
anonTo3 rnpu nogarpudHomMy apTpuTi [15]. Came uei
nposanajbHWUiA LUTOKIH MOXe BUKIIMKATU BUBINIbHEH-
HSl LLMPOKOro CrnekTpa megiatopiB 3ananeHHs, sKi
6eanocepenHbO BiONOBIAAIOTL 32 NPUIJIMB HEATPO-
diniB 40 CUHOBII, 30kpema ¢pakTopa HEeKPOo3y NyxXJiu-
Hu (PHM)-a [9, 12, 26].

AxtmBauis IL-1 peuenTtopiB Ha eHgoTeNiIaNbHUX KJTi-
TnHax IL- 1B € Kl040BMM eTanoM po3BUTKY 3anasieHHs,
WO iHAYKYETLCS kpucTanamu MYH. AxTusauis peuen-
TopiB IL- 1 nonerwye TpaHCKPUNLLo iHWKMX Npo3anasib-
HUX LUTOKIHIB | XeMOKIHIB, ki 6epyTb y4aCTb y HacTyn-
HUX CTaAifX PO3BUTKY 3ananbHOro npouecy. Npunavs
HeiTpodiniB NPM3BOAUTL 40 NOAANbLLLOIC paroumTo-
3y kpucTanis MYH ta npoaoBxeHHs BUBifIbHEHHS sk IL-
1B, TaK i NOB’A3aHMX 3 HAM Npo3anajbHuX Meaiftopis
(IL-6, IL-8, dHM-a), a TakoxX NpocTarnaHauvHiB, KiHiHiIB,
TOKCMYHMX OKCUIeHHUX pagukanis, akTueidauii pakro-
pa XaremaHa Ta CUCTEMW KOMMNJEMEHTY, O, B CBOIO
yepry, cnpusie niaBULLLEHHIO NPOHUKHOCTI CYAWHHOI
CTiHKU, Mirpauii HeiTpodinis [7, 16, 26]. IcHye npaMuii
KOpensLiiHWiA 3B'930K Mix piBHeM CK B kpoBi Ta BMiC-
ToM iHTepnelikinis (OHIM-a, TGF-B, PAF) Ta iHwmx 6io-
JNOriYHO aKTUBHWX pe4yoBUH [3].

FocTpuii 3ananibHUA NPOLEC, L0 CYNPOBOAXYE Ha-
nagu NoaarpuyHOro apTpuTy, NPU3BOAUTL A0 YLUKO-
KeHHs cyrnoba. TpuBane HakOMMYeHHs1 KpucTanis
MYH cnpusie ytBOopeHHIo TodyciB, WO CKNagaioTbCs
3 kpucTtanie MYH y matpukci ninigjis, 6inkiB Ta Myko-
nonicaxapupajs [44]. depMeHTH, Taki Ak MaTPU4HI Me-
TanonpoTeiHasn Ta KiCTKOBO-pe3opBTUBHI ocTeoknac-
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TN, WO BUPOBNAIOTLCS NIOKANLHO B MeXax LUMx Topy-
ciB, NPU3BOAATL A0 NPOrPeECYIoYOi epoadil KiCTOK [44].
MipBuLLEHWIA piBeHb Npo3ananbHUX LUTOKIHIB, LLIO BU-
HUKae nig Yac cnanaxis nogarpyvyHoOro apTpuTy, Ta-
KOX MOXe 3yMOBJIIOBATU MNOLUKOMKEHHS KicTku. IL-6 €
KNIOYOBOIO MOJIEKYNOIO B NPOLLECI NOLIKOAKEHHS KICT-
KN Ta XpSILLOBOI TKAHWHW i Bifirpae BUpillanbHy ponb
y ¢dopmMmyBaHHi ocTeobnacTis [7, 15].

Omxe, Cy4aCHOI0 TEHAEHLUIEIO 00 BUBYEHHSA Me-
XaHi3MiB PO3BUTKY Ta NPOrpecyBaHHs nogarpuv € ak-
LLeHTYBaHHS yBarn AOCAIOHUKIB HA eKCTpapeHasibHUX
wnsixax BuBegeHHA CK ta iMyHonoriyHnx acnekrax na-
TOreHeay 3axeopioBaHHs. [porpecrBHKM i NpiopuUTeT-
HUM HaNPSMKOM HayKOBOIO NOLLYKY B JAHOMY KOHTEK-
CTi € po3po0bka LUNAXiB BINWBY HA Kackag, iMyHOJ0riy-
HUX 3MiH Y XBOPUX Ha nogarpy Ta nowwyk 3acobis, Wo
0anyTb MOXMBICTbL HOpManisyBaTu piBeHb CK wns-
XOM 306iNbLUEHHA YaCTKN eKCTpapeHanbHOT ekckpeui
CK Ta 1l ypukonisy B NpoCBiTi kMwe4HuKy. Lle no3so-
JNTb PO3LINPUTUN CNEKTP YPMKO3YPWYHOI Tepanii, no-
KpawmT KNiHiYHWIA Nnepebir 3aXBOPIOBaHHA Ta AKICTb
XWUTTH XBOPUX HA nogarpy.
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COBPEMEHHbIA B3rnsag
HA NMATOMEHETUYECKME ACMNEKTbI
NOOAIPbI (OE30P NIUTEPATYPbI)

B.E. KoHgpariok, O.M. TapaceHko

Pe3silome. [logarpa siBnsiercss BaXHOU CoOLnaibHO-
BKOHOMUYECKO#H nNpobiemMod B Mype, 4To 06yCcJioB-
JIMBAET CHUXEHUE U 1TOTEPIO TPYAOCITOCOOHOCTH,
orpaHundeHne npopeccnoHaIbHON 4EATE/bHO-
CTU, yXy[lleHne Kka4ecTsa Xu3Hu 60sbHbiIx. 1o-
BbILLIEHVIE YPOBHSI YPDATOB B KDOBU SIBJISIETCS BeAy-
LM 1a60pAaTOPHbIM MapKEPOM riofarpsl. Bmecte
C TeM roMeocTas 06MeHa ypaToB 1€ TEPMUHNDYET -
cs1 6a/1aHCOM MEXAY KOMITIEKCOM rIPpOLEeCCOoB Ce-
Kpewunin, SKCKpeLinn MovyeBo kncnotel (MK) noyey-
HbIMU KaHaNlbLiaMu 1 ee BbIBEAEHUEM IKCTpape-

ornap NITEPATYPMHU

HanbHbIM ryTem. Jomunvpyiouiee kommdectso MK
(65-75%) BbiAENsaeTCs rOYKaMM, MEHbLLAs! 4acTh
(25-35%) — Yyepe3 XenynoYHO-KNLLEYHbIV TDAKT.
B npeacrassieHHOM CTATbe OCBELLEHbI OCHOBHbLIE
naTroreHeTuyeckne acrekTsl rnogarpbi, BK/I0Yalo-
LMe Kackan MMMYHOTOMNYECKNX N3MEHEHWIA, Ba-
PHaHTbi HAPYLLIEeHWUs] ypaTHOIro paBHOBECHUSI; NMpy-
BefdeHa rnocnenHsss nHpopmalms o posmn rnodey-
HbIX, KNLLIEYHbIX 1 6aKTepnaibHbIX TDaHCIIOPTEPOB
MK B nognepxaHun ypaTtHoro romeocrasa. Cospe-
MEeHHO! TeHAeHUnel n3ydeHuns noaarpbl ABseT-
Cs1 aKLUEHTUPOBAaHNe BHUMAaHNS nccraenosartenei
WUMEHHO Ha 3KCTPapeHaslbHbIX MYyTsX BbiBEAEHUS
MK B0 B3aMOCBSI31 C UBMEHEHUNSIMU NMMYHOJTOMN-
4eCKOro CTatyca, 4To [03BOJINT PACLLAPUATL HaLLIA
3HAHUSI OTHOCUTE/IbHO OCOBEHHOCTEe naTtoreHe-
3a 3aboseBaHusl.

KnioueBkle cnoea: nogarpa, runepypvkeMus,
MOYeBas KUCJIoTa, ypaTHbIe TPaHCMoPTephl.

A MODERN VIEW OF THE PATHOGENETIC
ASPECTS OF GOUT (REVIEW)

V.E. Kondratiuk, O.M. Tarasenko

Summary. Gout is an important socio-econom-
ic problem in the world, which causes a decrease
and disability, restriction of professional activity, de-
terioration in the quality of life of patients. Increas-
ing urate levels in the blood is the leading labora-
tory marker for gout. The homeostasis of urate me-
tabolism is determined by the balance between the
complex of the processes of secretion, excretion
of uric acid (UA) by the renal tubules and its elim-
ination by the extrarenal pathways. The dominant
number of UC(65-75%) is excreted by the kidneys,
asmaller part(25-35% ) — through the gastrointes-
tinal tract. The presented article highlights the main
pathogenetic aspects of gout, including a cascade
of immunological changes, options for violation of
urate equilibrium; the latest information on the role
of the renal, intestinal and bacterial transporters of
UA in supporting urate human homeostasis is pre-
sented. The current tendency to study goutis to fo-
cus the attention of researchers on the extrarenal
ways of removing UA in conjunction with changes
in the immunological status, which will expand our
knowledge about the features of the pathogene-
sis of the disease.

Key words: gout, hyperuricemia, uric acid, urate
transporters.
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