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YO «[poaHeHckuit rocynapCTBEHHbIM MEAMLMHCKUI yHUBEpCHTET», [poaHo, benapycs

L]env nposedennozo ob3opa numepamypsbt — 0600WUMb PE3YIbMAMbl COBPEMEHHBIX UCCAEO068ANUL, NOCEAUJEHHBIX 60-
npocam OUASHOCMUKY, OYEHKU MAACECIU U NPOSHO3A NPU OCMPOM NOUeUHOM nogpedcoenuu. IIpoanaruzuposanvt 84 pyc-
CKOA3BIYHBIX U AH2TIOA3LIYHBIX UCTNOYHUKA. Brumanue yoeneno nogoil kiaccuguxayuy u mepmMuHOI02UU NPU OCMPOM HoYel-
HoM nospesicoenuu. [1o0podono paccmompenul ce cyujecmsylowjue mapkepel. Ykazano na yeiecooopasHocmy KIUHU4eCKo2o
onpedenenuss NGAL kax naubonee «udeanbnoeo» mapkepa oyeHKU pUcka u npoeHo3a 0Cmpo2o No4eyHo20 108PeHcOeHs.

Knrwoueegvie cnosa: ocmpas novyedHas Hedocmamo%ocrnb,

ocmpoe  nodedroe noepeofcdeime, CKopocmb  KIly-

bouxosou urbmpayul, KpeamuHuH, 2IOMEPYISPHOe NOpadceHue, UHmepieiukun-18, ocmeonoHmun, MOJeKyia No-
epedicoenusi nouex (KIM-1), yucmamun C, IunoKkamuH, accoyuuposanuvli ¢ oiceramunazou neumpogunog (NGAL)

BaxxHOCTb paHHEH TUArHOCTHKH OCTPOro MOYEYHOTO
noBpesxxaerus (OI1IT) He BBI3BIBaCT HUKAKOTO COMHCHHS,
MTOCKOJIBKY OTKPBIBAET BO3MOYKHOCTH JISI CBOEBPEMEHHO-
ro sieuenus [43]. B HacTosiee BpeMst OTHUM U3 BayKHEH-
IIMX HANPABJICHUN B COBEPIIICHCTBOBAHUH WHTCHCUBHON
TEpaIuy MalieHTOB B KPUTHIECKOM COCTOSHHH SIBIISCT-
sl TIOUCK paHHUX MapKEpOB, TaK KaK TPAJUIIMOHHBIC MO-
KazaTe HeJJOCTATOYHO CHEUU(PUYHBI U YyBCTBUTEIILHBI
s BersiBieHus OINII Ha camoit HaYabHOM CTaINH, TOT-
Jla KaK CBOEBPEMEHHO HavaTasl TepaIus CKa3bIBaeTCs Ha
MIPOTHO3€E MALMEHTOB C OCTPHIM MOpaKeHHEM moyek. 1o
MHEHHUIO MHOTHX aBTOPOB, HanboJiee MepCIieKTUBHBI IS
panneii quarnoctukn OITIT Onomapkepsl, cBSI3aHHBIE HE €
(hUIBTpanOHHON (QYHKIHEH, a C OCTPHIM ITOBPEKICHIEM
MOYCUHOW TAPCHXUMBI, KICTOYHOW mponudeparuei,
ddepeHIPOBKOH, ATONTO30M, HAPYIICHHSIMU HMMYH-
HOTO OTBETa W MPOIYKIINU ITUTOKUHOB U XEMOKHHOB [4].

Wntepneiikna-18 (Interleukin-18, 11-18) oTtHocmTCs
K MPOBOCHAIUTEIFHBIM IUTOKMHAM, MTOBBIIIACTCS Yepes
4-6 9 mocie coOBITUS U ToCcTUraeT nuka nocie 12 4. Ero
KOHIICHTpAI[Us B MOYE MaKCHMalbHa IPHA OCTPOM:II0-
BPESKICHAU TIOYEK W MOJKET SIBIIATHCS IIPEIUKTOPOM JIe-
TaJbHOCTHU y MAIMEHTOB B KPUTHUYECKOM COCTOSIHUH [46,
48]. OgHaKO B COOTBETCTBUU C UMEIOIIUMUCS JaHHBIMHU
IL-18 moxeT 001a/1aTh HU3KOW YyBCTBUTEITBHOCTHIO, HO
BbICOKOH crennpuuanoctsio [9]. IloBbINICHHE YPOBHS
IL-18 B Moue Taxke crnenu(UIHO I OCTPON HICMUU
MMOYCYHOW TKAHH U HE XapaKTCPHO MUl XPOHUIECKOH 00-
ne3un mouek (XBII) v nadekn MoueBsIx myTeit [36].

L-FABP — meuyeHOYHBIH < IPOTEWH, CBS3BIBAIOIINN
sxkupuble  kucaoThl (L-FABP, liver fatty acid binding
protein), — 3TO IHUTOINIA3MAaTHYCCKHA OEJOK, KOHIIE-
TPHUPYIOUIHICA B TKAHAX C TIOBBIIICHHBIM METa0OJH3-
MOM >KHPHBIX KHCIOT (ITOYKaX M TOHKOM KHIICUHHUKE).
B 006punbix ycmosusix L-FABP otcyrcrByer B Moue,
TaKk Kak, QWIBTPYSACh B KIyOOUYKaxX, 3aTE€M IOJTHOCTEHIO
peabcopOupyeTcs B MPOKCUMAIbHBIX KaHAIbLAX. SIBJIs-
etcst npenukropoMm OIII y neredt mocne xapAauOXUpyp-
TUYEeCKNX BMellaTenbcTB ¢ npumeneHuem AWK [10].

Wzopopma 3 Oenka Na/H-antumoprepa (Na/H-
exchanger isoform 3, NHE3) omocpeayer wu3oro-
HUYECKyl0  peabcopOuuio  Npo(WIBTPOBAHHBIX B
MMOYCYHOM KIYOOYKEe HATpWs M BOMBI, a TaKxke pead-
copbumnio OmkapOOHAaTa M CEKPEIHI0O MOHOB aMMOHFSL.
OpHako pa®oT 10 M3YYCHHIO KIMHUYECKOW 3HaYMMO-
ctu nanHoro Oenmka mpu OIIIl ouenp HemHoro [17].

OCTEONOHTHH TIPECTaBIseT cO00M CeKPeTUPYEMBIit
thochoprarpoBaHHBIN TIIMKOIPOTEHH, KOTOPBIA MPOU3-
BoJUTCS Makpodaramu, TMM(OLUTAMH U HATYPaJIbHBIMU
KWJIJIEpaMu HETOCPEICTBEHHO TIociie UX akTuBauuu. OH

JICUCTBYET KaK IPOBOCHAIUTENBHBIN INTOKUH. Y POBEHb
ocreonontuHa npu OIIII koppenupyeT co cTagusMu 1o
mrkanie RIFLE: uem Beimie cra s, TeM BhImie ypoBeHs [ 1 7].

KIM-1 (Kidney injury molecule-1) — moBepxHOCT-
HBIH OEJNOK W3 cymnepceMeiicTBa MMMYHOIJIOOYJIMHOB
(TonucaxapuIHBIH KOMIUIEKC ¢ HUMMYHOTJIOOYIIHHOM),
KOTOPBIM HE COAEPHKUTCS B MOUYKAX 30POBBIX JIIOJIEH U
YKMBOTHBIX, HO €r'0 09eHb MHOTO B MOYE MOCJIC UIIEMH-
YEeCKOTr0: MIIM TOKCHIECKOTO MOBPEKACHHSI TIPOKCUMAITb-
HBIX KaHabieB. KIM-1 sBisercst BRICOKOCTICTU(UIHBIM
MapkepoM umemudeckoro OINIl u ero KoHIEHTpaIus
B MOYC SIBISETCS IPEAMKTOPOM MCXOJa JICUCHHUsS Ia-
LIMEHTOB C OCTPBIM MOBpexaeHueM nouek (44, 47, 50].

[uctatna C oTHOCHTCS K Tpymnme OMOMapKepoB
OCTPOTO TIOBPEXKJCHHUS IOYEK,  OTpaXkaeT H3MEHe-
HUSI CKOpocTH KiryOoukoBol ¢uubrpanuu npu OIII
[38, 45]. DToT Tect Ooyee UYYBCTBUTEICH W CICIH-
(¢uueH, 4eM MOHHUTOPUHI B MOdYe HHTeplieiikuHa-18
[20]. Opnako mOBBINIEHUE SIBISIETCS OoJiee TO3JIHUM
Mapkepom, yeM NGAL [4, 42]. Bo3moxHo, Haubo-
Jiee  TIEPCHEKTUBHBIM  TIPEJCTABISACTCS  COUYETAHHOE
ucnonb3oBanne NGAL, mucratmna C u KIM-1 [14].

I'unepdepmMenTypus SBISIETCS yHUBEPCAIbHOM OTBET-
HOH peakiyell Ha OBPEeXICHNE NOYEYHON TKaHH, 001aa-
€T HU3KOW YyBCTBUTEIBHOCTHIO U CIIEIIU(PUIHOCTHIO [3].

NGAL (neutrophil gelatinase-associated lipocalin,
JIUIOKAJIMH, aCCOLMMPOBAHHBIN C )KeIaTHHA301 HEHTpo-
(UII0B) — 3TO TIIMKONPOTEHH, IMpHUHAUISKAIINI CyTiep-
CEeMEUCTBY JHIIOKAIWHOB, cocTosimemy u3 20 Hebob-
X cekpeTopHbIx OenkoB. NGAL BmepBele omucaH B
1993 r. [24]. VImeeT MHOTO Ipyrux Ha3BaHUIL: JTHUIOKaA-
muH HelitpodmnoB (neutrophil lipocalin — NL), nwmoxka-
nuH HeiTpodminoB yenoseka (human neutrophil lipocalin
— HNL), sunokanun 2 (lipocalin 2, JI2), cuaepokanu,
OHKOTeHHBI Oenok 24p33 (oncogene protein 24p33),
yrepokanuH (uterocalin) mprmm, neu-related lipocalin
KpBICH 1K 2-micro-globulin-related protein kpsics! [49].

Oynkiun NGAL:

1. BoccraHoBIEeHHE MOBPEXKIEHHOM TKaHM 3a CUET
ydacTusi B IpOLECCe aIoINTo3a, MOBBIIICHHUS BBDKHBAC-
MOCTH HOBPEXKJCHHBIX KIETOYHBIX CTPYKTYp, BOCCTa-
HOBJICHUSI TTOBPEXICHHOTO OSIUTENNS, CTUMYJIHNPOBA-
HUsL TG PEPeHIMPOBKN U CTPYKTYPHOH peopraHu3annu
pEeHANBHBIX ANHTENUANBHBIX KieTok [28]. IIpm OIIIT
HCTOYHHUKAMHU BBICOKHX ypoBHe#l s-NGAL (s — serum,
CBIBOPOTKA) SIBJISIIOTCS TI€YEHb, JIETKHE, HEHTPOQMIHI,
Makpodarn M Apyrue KJIETKM UMMYHHOH CHCTEMBI, a
takke Tpu ctpecce NGAL axkTHBHO CHHTE3HpYETCS
aIUTIOIMTAMH, KJIETKAMU MPEJICTATeNIbHOM  JKele3bl,
MOYEYHBIX KaHAIBLEB, SMHUTENUS PECIUPATOPHOTO U
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MUIIEBAPUTEIBHOTO TPAKTOB, NMPH ITOM IOBBIIICHHBIN
ypoBeHb s-NGAL ¢ KpOBOTOKOM IOCTYIAET B MOYKU U
cTuMynupyeT TudepeHInPOBKY U BOCCTAHOBICHHUE TT0-
BPEXKJICHHBIX PEHATBHBIX AMUTEIHATBHBIX KIETOK [15].

2. IlporuBoaeiicTBue OakTepHANbHBIM HHQEKIIN-
sm [24]. Ipu OIII u-NGAL (u — urine, Mo4a) Ha-
YUHAET CHHTE3UPOBAThCI B HEPPOHE U yxKEe Uepes
2 4 B OOJBIIMX KOJWYECTBAX MOCTYMaeT B MOy, a 3a
cueT OaKTEpHOCTaTUYECKOrO  JICHCTBUS IPEMSTCTBY-
€T Pa3BUTHIO WHQEKIMA MOYEIOIOBOTO Tpakra [15,
27]. NGAL cBs3piBaeT 3HTEpOOAKTHH W JPYyTHE CH-
nepodopbl (kene3onepeHocsre OeNnku KUBOTHBIX U
Oakrepwuii), JMmass MUKpoopraHusambl Fe+, BakHOTO
JJIEMEHTa IS WX MUTAaHWSA, TeM CaMbIM TOPMO3UT WX
pocTt m obecrieunBaeT KICTOYHBIH MMMYHHBI OTBET
yepe3 akrtuBaiuio Toll-momoOHbIX penenTopos [8, 29].

3. Yuactue B ocTpoh)a30BOM OTBETE Ha BOCHAICHHIE U
noBpexaeHue [15, 6].

4. Yyactue B peryisiliid BHYTPUIIOUYETHOTO MeTabo-
nu3Mma xenesa [15, 24, 28].

5. CTuMynupoBaHHE 3JI0KaYECTBEHHOIO POCTA U Me-
TacTasupoBaHus [15].

6. PemonenupoBanue aTepoCKIEPOTHIECKUX OJISIIeK
[15].

7. Pemonenuposanue muountoB npu UBC [15].

Oxkazaiocs, 9to x0T s-NGAL cBoOoHO QriIbTpyeT-
csl KiIybo4YKaMu, OH B OOJIBIION CTeneHn peabcopOupy-
€TCsl B IPOKCUMAJIbHBIX KaHAbIaX 3a CYET 3HJOLUTO3a
u B Mouy He cekperupyercs, a npu OIIIl npoucxoaut
osicTpoe 1000-kpatHOe yBenmmuenme cuHTe3a MPHK,
konupytomeid u-NGAL, 4ro m mpuBomur k mpeoOuna-
JIaHUIO B Modye «rmoueyHoro» nyna NGAL [15, 29, 34].
Wzydenne npu4rH U MEXaHU3MOB ITOBBIIICHUS YPOBHEH
NGAL B cbIBOPOTKE KPOBH M MOYE TIOCITY>KHIIO OCHOBOI
Ui pa3paboTku MeToja panHel muarHoctuku OUIL.

VY 3p0poBoro uenoseka NGAL B kpoBu He ompejne-
nsietcst MO0 MMeeTcs B HEOONBIINX KOHIEHTPAIUSIX
B pa3HBIX TKAHAX MM OpPraHax C aKTUBHPOBAHHBIMU
SMUTENUaIbHBIMU KIeTKaMu [26]. VBenmuuenue NGAL
MPOUCXOMUT B 2-X cilydasx: 1) B OTBET Ha BoOcCIaie-
HHE B DJIHTEIHAIBHBIX KIETKaX, KOTOPHIC IOCTOSH-
HO TIOBEPTaloTCsl BO3ACHCTBHIO MHKPOOPTaHU3MOB;
2) B OTBET Ha KJIETOUHBIM OKCHAATUBHBIN cTpecc [35].

Veennuenne NGAL B m1a3Me MOKET CBHIETEILCTBO-
BaTh O IIMPOKOM CIIEKTPE CHUCTEMHBIX ITOBPEKICHHIA,
TaKUX KaK OCTpble MH(EKHUH, ceplieuHas HeJOCTaToq-
HOCTb, MAHKpeaTuT, pak [16, 30]. Ho B nocneanue romapt
OpLTa M3y4yeHa moTeHnuanbHas poib S-NGAL u u-NGAL
kak panaux MapkepoB OIIII. [To maHHBIM 3apyOexHBIX
UCCIIeIOBAaHUM; y JIETeH, MepeHeCIINX IUIaHOBYIO Olepa-
nuto Ha cepaue, usmepenue s-NGAL u u-NGAL uyepes
2 9 MOCTe OIEpaIriii MOXET C BBHICOKOH BEPOSTHOCTBHIO
craporHo3upoBath pazsutue OIIIl B Teuenue 72 u [33].

IIpu nmeMuveckoM MOBPEXKJIECHUM MOYEK YXKe de-
pe3 2-6 1 sxcnpeccust NGAL B kieTkax KaHAIBLEBOTO
SMATENMHS MHOTOKPAaTHO YBEIMYMBACTCSA, BO3PACTAET
€ro KOHIICHTpalus B KPOBH M IKCKpElus ¢ Mouoi [23,
31], Ha 24-48 u omepexasl MOBBIIIEHUE KOHIEHTPA-
mun kpeatwHuHA [19, 21, 23], mpu 3TOM €ro KOHIICH-
Tpanus YBEIMYMBACTCS TPOIMOPIHOHAIBHO TSHKECTH
U JUIMTEIBLHOCTH IOYeYHOro moBpexiaeHus [21, 23].

IMoporosass koHnentpanuss NGAL wmoxer cyiue-
cTBeHHO KoneOatbes mpu passutuu OIIII. ITo HexoTo-
peiM nauHbM, Tipu OIIIT ero ypoBens coctasiset >150
HI/MJI B KpOBH, Torna kak cozaepkanne NGAL B kpoBu
y 3I0poBOTO YenoBeka He mpepbimaeT 100 Hr/mir [24].

B memom y dYenmoBeka B OTBET Ha TIOBPEKACHUE
peHaNBHBIX KaHanblieB ypoBeHb NGAL pesko Bo3-
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pacraeT Kak B Iula3Me KpoBH (ypoBeHb sS-NGAL
moBbImaeTcst B 7-16 pa3), tak u B Moue [23, 25].
I'pynmo#t aBTOpoB OblLla BBISIBICHA MpsiMasl 3a-

BHCUMOCTh Mexay ypoBHamMu NGAL B  wmoue
U CBIBOPOTKE KPOBM U KOHILEHTpalMed IMKIIO-
CIOpMHAa B CBIBOPOTKE KPOBM HalMEHTOB [32].

[Ipennonaraercs, 4ro wusMepenue ypoBHa NGAL
MOXKET OBITH IOJIE3HBIM Kak ISl IPOBEPKH 3(PHEKTHB-
HOCTH HOBBIX (papMIIpenaparoB, TaKk U JUisl BBISIBICHUS
X BO3MOKHOH Hedpporokcnunoctu [1, 2, 11]. Hcere-
JIOBAaHMSAMH JJOKA3aHO, YTO YMCHBIICHHE IT0YEYHOTO
MOBPEXKJICHUS COMPOBOXKAACTCS PAHHUM CHIDKCHHEM
koHneHTpauun NGAL B ceiBopotke kpoBu [19].  Oto
MIPEAIoIaraeT BO3MOXKHOCTh HCIIOJIb30BAHMS  JJaHHO-
ro Mapkepa sl MOHMUTOPUHIa OTBETA Ha TEpAIHIoO.

B psage ximHMYeckux paboT B TpyIIe MAalUeHTOB C
OIIII 6bu1a moka3ana 3HauuMoCcTh NGAL Kak uHIMKa-
TOpa HEOOXOIMMOCTH Havaja MoYeuHO-3aMECTUTEIBHON
Tepanuy WIK TOBBIICHNS pUCKa JieTarbHOCTH [12, 18]. B
STOM TSHKEIIOM TpyTINe ManueHToB ¢ ycTaHoBIeHHbIM OTTIT
U MOKa3aHUSIMU AJIS1 IOYEYHO-3aMECTUTENBHON Tepanuu
ypoBeHb NGAL B mura3me Beime 360 HI/MIT IBIISUICS He3a-
BHUCHUMBIM NIpeTUKTOpoM (14-1HEBHOW netanpHOCTH [41].

[TareHTsl OT/IENEHNS peaHUMAallud U UHTEHCUBHOMN
tepannn (OPUT) HyXIaroTesi'B 5KCTPEHHOM OIIpeierne-
HUM NPUYUHBI KPUTHIECKOTO COCTOsIHUS. OHOKpaTHOE
omnpeaernenue u-NGAL no3Bossiet otan dpepeHImpoBaTh
OIIIl oT mpepeHanbHOM a30TEMHH, JETHApaTallud WU
XPOHMYECKOH T0YEUHOH HEZIOCTATOYHOCTH, POTHO3UPO-
BaTh MCXOM M BBIOPATh 3((HEKTUBHYIO TAKTUKY BEIACHHUS
MAIEHTOB, MOCTYNUBIIUX B OTAEICHUE C MOBBIIICHHBIM
YPOBHEM CBIBOPOTOYHOTO KpeaTnHuHA. Hanbomnee Bico-
kue ypoBHU U-NGAL 65111 32 MKCHPOBAHEI B TPYTIITE Ta-
ureaToB OPUT co 100-niporieHTHOM teTaimbHOCTRIO [40].

OCHOBHOI TPYAHOCTBIO B JAHHOW T'PYyIHIE SIBISETCS
TO, 9TO MalKeHTHI, moctynaromue B OPUT, umerot 6oib-
II0€ KOJIMYECTBO COIMYTCTBYIOUIEH MAaTOJOTWH, KOTOpas
MOXeT uckaxaTh 3HaueHuss NGAL B kauecTBe mMapkepa
OIIIIL. D10 noKa3bIBaeTCsS UCCIEAOBAHUSIMMU, ITOKa3bIBa-
rommMu Ooiniee BeicOkuil ypoBeHb s-NGAL n u-NGAL
mpu centrdeckoit OITH B cpaBHEHHH ¢ HECENTHYECKON
[37]. KpomMe Toro, TOYHOE HACTYTIJICHUE TIOYSUHOH HIlle-
muu B OPUT wacto sBnseTcs TpyIHOAUATHOCTUPYEMBIM,
n 3710 Oojyee 3aTpynHSET PACIIN(PPOBKY MOBBIIICHHBIX
snauennii NGAL. Mera-ananus 11 ucciegoBanuii, oxsa-
TUBIINN 2875 y4aCTHUKOB, JJISl OLEHKH JOCTOBEPHOCTU
pomu s-NGAL u u-NGAL B nporHozuposanuu OIIIT y
narieaToB OPUT mokazan, NGAL sBriseTcst XopoImmm
ToKa3aTeseM Ui MPHUHATHS peIIeHus 00 HCIoIb30Ba-
HUU TI0YEYHO-3aMECTUTENIBHON Tepamnuu, HO MPU STOM
oKazaics ciuabblM TPEAUKTOPOM CMEpTHOCTH [22].

HoctounctBom NGAL sBisieTcst u TO, 9TO €ro ypo-
BEHb MOYKHO OBICTPO M MPOCTO M3MEPUTH B COBCEM HE-
OOJIBIIMX KOJMYECTBAX OWOJOTMYECKUX IKUIKOCTEH
mpu nomom uMMmyHodepmeHTHoro aHammza (MDA).

Takum o6pazom, NGAL MOXKeT SIBIATHCS MOJE3HBIM
MIPOrHOCTUYECKUM HHCTPYMEHTOM JJISl ONpeAeTIeHUs
pucka OIIIl, kpurepreM HWHULUALMK 3aMECTUTEIHHON
MIOYEYHOH TepaIriy M MPOrHO3a BHYTPHOOIBHUYHON JIe-
tanpHOCTH [39]. BMecTe ¢ Tem mpumenenue NGAL B
IIUPOKOH KIIMHUYECKOM [TPAKTUKE, HECMOTPsI Ha IOCTYII-
HOCTb U MPOCTOTY, MOKET UMETh OIpEAEICHHbIE Orpa-
HU4YeHus. Tak, IMEIOTCA JIaHHBIE O TOM, YTO TOKHIJION
BO3pacT (MO pe3yjibpTaTaM MeTa-aHajiHh3a YCTaHOBICHO,
4YTO BO3pacT sBiseTcsl APQEKTUBHBIM MOIUPHUIUPYIO-
muM ¢akTopoM ypoBHsI NGAL, co 3HaUMTENBHO JTydIIei
koppensueit ¢ OINIl y mereit, yem y B3pocueix [20]),
pa3Iuyus B METOAMKAX ONpPENeNeHus, HaJTMuue XpPOHH-
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4eCcKOW MH(EKIUH MOYEroJOBOr0 TPaKTa, acCOLUHPY-
IOIINECS C HEIOYCYHBIM T€HE30M ITOBBIIICHHS ypPOBHS
NGAL, 3arpynHsiIOT HHTEpHIPETALUI0 €r0 MOIYyJSUUN
U CHMXKAIOT TMPOTHOCTHUYECKYIO IIEHHOCTH IAHHOTO Te-
cta. Crnemyer UMeTh B BUAY, 4TO Ha ypoBeHb S-NGAL
MOT'YT OKa3bIBaTh BIMSHHE Pa3IMYHbIC COIYTCTBYIOIINE
COCTOSIHHSI, TAKHE KaK XpOHUUYECKas OOJIe3Hb MOYEK, ap-
TepUajIbHasA TUNCPTCH3UA, CUCTCMHBIC I/IH(l)eKHI/II/I, BOC-
MaJUTENbHBIE U OHKOJIOTHYECKHE 3a00JIeBaHus, 4TO B
LIEJIOM OIISITh-TAKW CHIKAET CIelM(UIHOCTH TecTa [5].
[Ipu sTom ckxopoe mosiBnenue u-NGAL, omepesxatore-
IO Ha Yachl M THU JPYTHe [T0Ka3aTelH, yTBEPIUIIO ero B
KavyecTBe paHHero Onmomapkepa passusatomierocst OITIT
U TIPETUKTOPa BO3MOXKHOM TpaHcopmarmu ero B XBII.

HecMmoTps Ha #aHHBIE OTpaHHYCHUS,, MHOTO(DaKTOp-
HbIN aHanu3 nokasai, 4To NGAL sBISICTCS caMbIM CHJIb-
HBIM HE3aBHCUMBIM OnoMapkepoM pucka pazsutus OIIIT
10 CPAaBHEHUIO C APYTHMH COBPEMEHHBIMH aHaJIOramMu [ 13,
18], mpu aTOM TnaBHOE MpenmyiectBo NGAL 3akimtoua-
€TCsl B TOM, YTO €r0 ypOBEHb MOBBIIIAETCSI B MOYE U KPO-
BU YK€ depe3 2 9 1ocie COOBITHS, TIOCTUTaeT IHKa Yepe3
4 9 u coxpaHseTcs Ha 5TOM ypoBHE B TeueHue 48 1 [38].

Jl1st 06001eHus pe3ynbTaToOB UCCIEAOBAHUM 110 MPO-
rHocrrueckoil criocoonoctn NGAL B pazsutuu OIIIT
ObLT TIpOBe/ieH MeTa-aHau3 19 He3aBHCHMBIX HCceno-
BaHUI (8 TOCYJapCcTB) M BKIIOYABIMIKAX 2538 ManneHToB
[7,20]. B utore cratucTuueckoii 00padOTKH pe3yJIbTaToB
Bcex 19 mccnenoBaHuil ceIaHbl CIEAYIOINE BBIBOJBI:

Jlumepamypa

1. BapualOenbHOCTh MapKepa I[T0YEYHOTO ITOBPEKIACHUS
NGAL Ha ¢one BozaelcTBUsI HEYPOTOKCHUECKUX AareHTOB B
nHTeHCHBHOH Teparuu / P. O. Slky6uesuu [u np.] / Tesucsr
JOKJIa0B PecryOanKaHCKO Hay4YHO-IIPAKTHYECKOH KoHpe-
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C. 36-37.

2. BunnsiHue HePOTOKCHYECKHX AareHTOB Ha H3MEHEHHE
mrasmeHHoro NGAL / P. D. Sky6nesuu [mmp.] /. Tesucsr 1X
MexayHapoiHOH KOH(EpeHIMH « DKCTPaKOPIIOpaIbHBIC METO-
IIbl OYMIICHHUS KPOBH B MHTeHCHBHOMU Tepamumy/ PHIICCX um.
Bakynesa. - Mocksa, 2014. - C. 21.

3. JlnarHoCTHYeCKoe 3HAYCHHE omnpejercHus (epMeH-
TypUH y HOBOPOXKICHHBIX C HWIIEMHYECKOil Heppomatuend /
H. 0. KynukoBa [u np.]// Bompocsl AMarHOCTHKH B TieaHa-
tpuu. - 2010. - Tom 2, Ne 4. - C. 25-29.

4. Epmonenko, B. M. Ocrtpas noueqHasi HeZ0CTaTOYHOCTb /
B. M. Epmonenko, A. 1O. Huxomnaes. - M. : TOOTAP-Menua,
2010. - 240 c.

5. Tukrmackui, - O. A. MouekameHnHass 00je3Hb /
0. A. Tuxtuackuii, B. I1. Anexcannpos. — CII6. : [Tutep, 2000.
<384 ¢

6./ Xupypraueckuii crpecc M O€JKH TEIIOBOIO IIOKa
HSP70 mpu omepamnusix aopTOKOPOHAPHOTO IIYHTHPOBAHHSA /
JI.T. KusizpkoBa [u ap.] // TlaTonorust KpoBooOpariueHus u Kap-
nuoxupyprus. - 2010. - Nel. - C.41-43.

7. Accuracy of neutrophil gelatinase-associated lipocalin
(NGAL) in diagnosis and prognosis in acute kidney injury: a
systematic review and meta-analysis / Haase M. [et al.] / Am.
J. Kidney Dis. - 2009. - V. 54, N 6. - P. 1012-1024.

8. A mammalian siderophore synthesized by an enzyme
with a bacterial homolog involved in enterobactin production /
L.R. Devireddy [et al.] / Cell. - 2010. - Vol. 141. — P. 1006-
1017.

9. Biomarkers for the diagnosis and risk stratification of
acute kidney injury: a systematic review / S.G. Coca [et al.] /

1) ypoBan NGAL SBISIOTCS AMArHOCTUYECKUMHU U
MPOrHOCTUYECKUMU 10 oTHomeHuto k OIIIT;

2) ypoBan NGAL B mna3me, B CBIBOPOTKE M B MOUE
HUMEIOT CXOJHOE JHAarHOCTHYECKOE M MPOTHOCTUYECKOE
3HAa4YCHHUE;

3) morpannunsle ypoBHH NGAL, mosBomstomye c
ONITUMAJILHON YyBCTBUTEIBHOCTBIO M CIIEHH(PUIHOCTHIO
npenckaseiBate O, ycTaHOBNEHHBIE B pa3HBIX HCCIe-
noBanusx 1y nauueHtoB ¢ OIIII pa3ueix aTHONOT NI, Ha-
xoxastcs B quanazone 100—270 ur/mu;

4) HanboJee BBICOKHIA TOrpaHUYHBIN ypoBeHb NGAL
TS B3pOCibiX — 170 Hr/mi,

5) naubosee BEICOKHH MorpaHn4HbIN ypoBeHb NGAL
s rereit — 100-135 ur/mu;

6) mist pyruaHoro m3mepenuss NGAL ¢ nensio 1u-
arHoctuku u mnporHosupoBanus OIIIl pexomenmyer-
csi morpaHuuHblii ypoBeHb NGAL, cocTaBistomuil
150 mr/mn [20].

Boisoowr

1. NGAL ynoBneTBOpse€T MHOTUM XapaKTEpHUCTH-
KaM «HJIealIbHOTO» OMOMapKepa, HPH IMTOMOIIH KOTOPOTo
MOYKHO HE TOJIbKO BBISABILSITH panHue ¢popmbl OII1, HO u
OLICHUBATh PUCK PA3BUTHS Pa3BEPHYTON TOUEUHON HEJ0-
CTaTOYHOCTH, IOTPEOHOCTH B OYEYHO-3aMECTHTEIILHOMN
Tepanuu U PUCK JICTATbHOCTH y MALEHTOB OTAEICHHUN
MHTEHCUBHON TepaluH.

2. llenecoobpa3Ho Oonee akTUBHOE IIPUMEHEHHE JIaH-
HOT0.OHOMapKepa B KIIMHUYECKOH MPaKTHKE.
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CURRENT APPROACHES TO ACUTE RENAL FAILURE ASSESSMENT (NEW CRITERIA OF ACUTE
RENAL FAILURE ASSESSMENT). PART 2
Yakubtsevich R. E., Spas V. V., Protasevich P. P.

Educational Establishment “Grodno State Medical University”, Grodno, Belarus

The objective of the present literature review is to summarize current information on the issues of diagnostics, severity
assessment and prognosis of acute renal failure. Eighty-four original English and Russian literature sources have been
reviewed. The article focuses on the new classification and terminology peculiarities of acute renal failure. All the existing
markers have been carefully considered. NGAL determinatiowisvegarded as the most relevant marker for the risk assessment

and prognosis of acute renal failure.

Keywords: Acute renal failure, acute kidney damage, glomerular filtration rate, creatinine, glomerular damage,
interleukin-18, osteopontin, kidney injury molecule (KIM-1), cystatin C, neutrophil gelatinase-associated lipocalin (NGAL)
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