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CYPYHKAJIY FOPAK ETUIIIMOBYMNJINTY BUJIAH OFPUTAH BEMOPJIAPIA
KLOTHO OKCUJIMHUHT KAPJIUOPEHAJI JTUC®YHKINSAHA AHUKJIAIIJIATH
TAIIXUCUU AXAMUSTH

d http://dx.doi.org/10.5281/zenodo.22049616

AnHotammsa. Cypynkanu topak erumMoBumnra (CHOE) 3amonaBuii kapamonorusiga
IOKOpHY YJIMM Ba HOTMPOHJIMK KYpcaTKHWIapy OWUJIaH KeUyBYM acCOCUN MyamMousapiaH oupu 6ymuo,
YHUHT DPUBOXKJIAHMIIM Ba OKUOATH akcapusaT Xojulapjaa KapAuopeHan JucyHKius Ouinax
O6enrmnanagu. lOpak Ba Oyiipakiap ypracugaru Mypakkad MaTtoQpU3HOIOTHK Y3apo Tabcupiap
KaCAJULITMKHUHT OFMP KEYHILIWra, JABOJIAIl CaMapaJOpJIMTMHMUHI MacalMIIMra XamJa HOKYyJai
KJIMHUK HATWXKaJApHUHT MIakutaHummra onu0 kenaau. Iy MyHocabar OuiaH KapauopeHal
CHUHJIPOMHHM 5HpTa TAlIXMUCIAll Ba KACAUIMK OKUOATMHHM TaxXJIWJ KWJIMII HMMKOHMHH OepyBYd
OromapKepiapHU aHUKJIAII Xam/1a aManuéTra TaTOuK 3TUI THOOMETAaru 1013ap6 HyHanumiapaan
Oupu XucoOIaHaIH.

KaquTt cy3aap: cypyHKaid Iopak eTHIIMOBUMIMTH, Oyipak aucynkumsacu, Klotho
OKCHJIHM, CypyHKaJi Oyipak KacaJuIUrH, KapIUOPEHAT CUHIPOM.

JTUATHOCTUUYECKOE 3HAYEHUE BEJKA KLOTHO B BBISIBJIEHUU
KAPJUOPEHAJILHOM JUC®YHKIUU Y BOJBbHBIX C XPOHUMYECKOI
CEPJIEYHOI HEJIOCTATOYHOCTBIO

Paxumosa M.D., I'anaes A.T"., U6poxumos C.b.
TamkeHTCKUil rocy1apcTBEHHBIN METUIIMHCKUNA YHUBEpCUTET, TanikeHT, Y30ekucrtan

AHHoTanmsA. XpoHHUecKass cepiaeuHas HepoctarouyHocTh (XCH) sBusercs omHoll U3
BEIYIIMX MPOOJIEeM COBPEMEHHOM KapaWOJOTHH, XapaKTEpU3YIOIIEHCs BBHICOKMMH IOKa3aTelsIMU
CMEpPTHOCTH M MHBainuau3aiuu. [IporpeccupoBanue 3a00eBaHus U €ro KIMHUYECKHE UCXO/bI BO
MHOTOM CBSI3aHBI C Pa3BUTUEM KapJHOpeHaNbHON nuc@yHKIuU. CroKHbIe MaTOPU3UOIOTHYECKHIE
B3aMMOJICHCTBUSL MEXIy CEepAleM M TIOYKaMU CHOCOOCTBYIOT Oojiee TDKENOMY TEUEHHUIO
3a00JeBaHUsA, CHIKEHUIO S(QEKTUBHOCTH Tepanuu U (HOPMHUPOBAHUIO HEOIArONMPUATHBIX
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KJIMHUYECKUX HCXOJOB. B CBS3M ¢ 3TUM BBISBICHHE U BHEAPEHUE OMOMAapKepOB, MO3BOJSIOIINX
OCYLIECTBJIATh PAHHIO JHArHOCTHKY W MPOTHO3UPOBAHME KapIUOPEHAJIBHOIO CHHJIpOMA,
npeacTaBisieT co0oi 0IHO U3 HanboJiee aKTyallbHBIX HAIIPABICHUH COBPEMEHHOM MEAULIUHBI.

KaoueBble cjioBa: XpoOHHYECKas CEepAEYHAs HEIOCTATOYHOCTb, MOYEYHas AUCHYHKIHA,
6enok Klotho, xponnueckas 60s1e3Hb OYEK, KapIUOPEHATIBHBINA CUHIPOM.

DIAGNOSTIC SIGNIFICANCE OF KLOTHO PROTEIN IN DETECTING
CARDIORENAL DYSFUNCTION IN PATIENTS WITH CHRONIC HEART FAILURE

Rakhimova M.E., Gadaev A.G., Ibrokhimov S.B.
Tashkent state medical university, Tashkent, Uzbekistan

Abstract. Chronic heart failure (CHF) remains one of the major challenges in modern
cardiology, characterized by high rates of mortality and disability. Its progression and clinical
outcomes are largely associated with cardiorenal dysfunction. Complex pathophysiological
interactions between the heart and kidneys contribute to a more severe course of the disease,
reduced effectiveness of treatment, and the development of unfavorable clinical outcomes. In this
regard, the identification and implementation of biomarkers capable of early diagnosis and
prognostic assessment of cardiorenal syndrome represent one of the most relevant directions in
contemporary medicine.

Keywords: chronic heart failure, renal dysfunction, Klotho protein, chronic kidney disease,
cardiorenal syndrome.

Cypynkamu 1opak erumiMmoBuninru (CHOE) rio6an mukécna rokopu YiauM Ba HOTMPOHIIMK
KYypcaTKU4Iapu OWIaH KeUyBYM, COFJIMKHU CaKJIalll TU3UMHU YUYYH KUUIMHA MKTUMOMM-UKTHUCOAUN
MyaMMoJiapJiaH OMpH xucobaaHa . DMUAEMUOIOIMK MabiiymoTiapra kypa, CFOE 6unan orpuran
O6eMopiap coHu HuigaH-wira opTHO OOpPMOKAAa Ba KAaCAJUIMKHUHT OKHMOATH KYI >KUXaTAaH
IOpaK/IaH TalIKapy ab30Jap, )KymiaaaH Oyipaknap gaonusatu Ouinan yambapuac 0ornuk [7,15].

Cyurru iunnapzaa 4on 3TWirad agaduernap/a "KapaIuopeHaa CHHAPOM" TyIIyHYaCH KIMHUK
amManuérna MycTaxkaM YpHH JSrajijalid xamjaa Iopak Ba Oyipakiap YypTracuigaru MypakkaO
naTo(U3MUOJIOTUK ¥3ap0o TabCUPJIAPHU M(OAATAHUIIN TYTPUCHIA WIMHMNA acOCIaHTaH MabJIyMOTIIap
akc srrupuiarad. CIOE acocuna puBOXKIAQHAIUTaH KapAUOpeHAN AUCOYHKIMS KacaUIMKHUHT
aB)XJIAHWIIM, OFMp KEYHINHW, JABOJIAIIra PEe3UCTEHTJIMK Ba YIUM XaB(QUHUHI OIIMIIM OWiaH
OOFJIMKIINUTH KYTUTa0 TaJKUKOTIap HaTWxXacuaa ucootnaunras [7, 15, 17].

Kapnuopenan cunzgpom Oemr Typra OynuHamu: 1-Typ — YTKUp IOpaKk KacaJlJIMrd
HaTwkacuna YTkup Oyiipak 3apapnanuiu; 2-typ — CIXOE acocupa Oyiipak auchyHKIMSICUHUHT
CYpYHKaIM PHUBOXJIAHHUIIK; 3-Typ — YTKUp OyHpak KacajsIuI'M HaTWKacuaa IOPAKHU YTKHUP

3apapiaHuiy; 4-Typ — cypyHkanu Oyiipak kacamumru acocuaa CHOE ro3zara kenumu; S5-typ —
TU3MMJIM KaCaJJIMKIIAp acoCcH/a Iopak Ba OyiipakHUHT OUp BaKTJa 3apapiaHuiiy [7].

AnbaHaBuil jabopaTop KypcaTKMuwiap — KOH 3apAoOuaard KpeaTuHHH, XHUCOOJIaHTaH
kontokyanap ¢uabrpammsicu Tteznurd (XKOT), mucratun C, NT-proBNP — kapauopeHnain
IMCHYHKIMSHM SKKOJ AKIaHTaH OOCKUYIapa akc STTHPaaU Ba aKkcapusT XoJuiapia CyOKIMHUK
y3rapunuiapHu  aHUKJIAl  UMKOHMHM  Oepmaiinm  [5,8]. Iy cabGabmu, CHOEma Oyiipak
3apapiIaHUIIMHA aCOCUIl KacaJUIMKJIApHU 3pTa OOCKMY/Ja aHUKJIAIIra HWMKOH OepyBUM SHTH
Onomapkepiap KyJjall Ba yHHM acociaml TuOOuérnaru nonzap0d MIMHA MyammoiapAaH Oupu
xucobnanaau [7].

Cyurru yH Wnunkaa (anti-aging -Kapwinkka Kapiin) okcui cudatuna tanwiran Klotho
OKCHJIM IOpaK- KOH TOMHp Ba Oyipak KacaJUIMKJIApUHU TAlIXUCIIAA KaTTa KU3UKUII YIHFOTMOKAA.
Ymly okcun acocan OyWpakHUHI TUCTaJl KaHaTJaJlapuaa CUHTe3 KMIMHHO, MUHEepal aJMalliHYyB,
OKCH/UIOBYHU CTPECC, SUUIUFIIAHUII Ba SHAOTENUAN AMCHYHKIMS jKapaHIapuia MyxuM OOIIKapyBUn
cudaruaa umTUpoK taau [13].
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OKCWJIHUHT y4 [IaKId  MaBxya: MeMmOpanara Oornanran o-Klotho  oxcumm
(TpancMeMOpananu), spyBuH (soluble) a-Klotho okcunu Ba B-Klotho oxcunu. Knunuk tamxucnan
yuyH amanuéria aiiHaH spyBuaH o-Klotho oxcunm ¢pakuumscu KoH 3apnoOuaa aHMKIaHAIUd Ba
O6uomapkep cudaruia kymiaHaau [9].

VY 6eBocuta XyxkKaiipamnapapo OYHUIMKKa akpanu® yukaaud Ba Oapya KOH, JIMKBOP Xamja
nemo6 kabu OMONOTHK CYIOKIMKIapAaa MaBxyn 6ymamu. Em yrumu 6unan Klotho oxcuiMHUHT
mukgopu kamasau. CBK maB xyn 6emoprnapaa Oy OKcH MIUIA0 YMKAPHIMIIMHUHT KaMaWuIIn
Ky3aTHJIQM, HaTWXKajla JereHepaTuB xkapaéHiap (MacajaH aTepoCKIEpo3, OCTEOoIapo3 Ba TEpH
aTpoduscu) 3pTa pUBOXKIIAHAIU XaM/a Te3 aBkiIaHuo 6opanu [4].

Cyuru Hunnapia yTkasunarad taakukotiap Hatwxkacu, CHOE Ounan orpuran Gemopiapia
Klotho oxcunu napaxacuHuUHT nacalumm OyHpak (YHKIMSACHUHUHT EMOHJIALIMIIN, MHUOKapH
(UOPO3UHUHT Ky4yalMIIK Ba KacasIMK OKUOATUHUHT OFUPJIAIIUIIN OuilaH OeBOCUTa OOFIMKIUTUHU
kypcatamu [8,15]. ly Oumman Oup karopma, Klotho okcuim eTHIIMOBUMIMIUIa KapAHOpeHal
CUHIPOMHHHT TTaTOreHEeTUK O0FIoBuM OyFuHM cudaTuga Kapanmokaa [17,20].

IOkopugarn MabiayMoTiapra acocaH MasKyp mIapX MakoJlaHuHr acocuit Mmakcaau — CHOE
Oounan orpuran Oemopnapia Klotho oxcunmuHuMHT kapauopeHan AMCHYHKIMSHM aHMKJIAIIIArud
TAIIXUCUHA Ba MPOrHOCTHK aXaMUSATHHU TH3UMJIIM PaBHUILA TaXIMI KWIHIL, WIMHNA TaJKUKOTIapAa
OJIMHTaH HATWKaJapHU YMYMJIAIITHPHUII XaMJa YJIApHUHT KIMHUK aManuérjard axaMHUsITHHU
Oaxomnaniian uéopar Oyam.

Matepuan Ba ycyanap. Maskyp mapx makona CHOE Ouian orpuran 6emopnapaa Klotho
OKCUJIMHMHT KapAuopeHall TUCQYHKUUSHU aHUKIALIArd axaMUSATHHU Oaxonaiira KapaTHITaH
TH3UMIIM Tax)Iii acocuaa Tai€pnannu. Taxmunra oxupru 10 Hun gaBommma (2015-2025) yom
stunrad, Klotho oxcunu Ba ropak-Oyiipak Yku Ypracumgaru OOFIMKJIMKHU YpraHraH OpUTHMHAN
KJIMHUK TAIKUKOTIap, Ky3aTyB MIUIAPU Ba KCIEPT XYJIOCATAPUHUHT MIAPXTapH KUPUTHILIH.

Man6anapau wusnam PubMed, Scopus, Web of Science, e-library.ru xampa erakumn
KapIuOJIOTUs Ba He(hpOJIOTHs KypHAJUTapHIa YOI ATUIITaH MaKoJalap acoCH/ia aMalira OLUIMPHUIIIH.
ManGanapau TaHnamjga Kyiduaaru mezonnap kymnanuiaau: 1. CIOE €ku xapauopeHan cuHApoM
TalIXUCH KyWwiran Oemopiap HIITHpok 3TraH; 2. CypoBua &ku OuokuméBumii ycynma Klotho
OKCHMJM Japaxacu Yymuanrad; 3. byiipak ¢yHkunonan xypcarkuwiapn (xKOT, kpeatuHuH,
anpOymMuHypusi) Oaxonanras; 4. KiouHuMK HaTwkamap €KM NPOTHOCTHK KypcaTKhwiap XucooOra
OJIMHTaH.

Taxmura dakatr CIOE xontekctuna Klotho oxcunu mapaxacu, Oyiipak ¢QyHKIMOHAT
XOJIaTU Ba KJIMHUK OKMOAT ypracuparu OOFIMKIMK OaxosiaHraH uuuiap kuputwiad. XKamu 20 Ta
MakoJia TaHyiad OJIMHMO, yJap KeHMHIM TaKKocjlama Ba TaxXJIMJIUA Oaxonam yuyyH acoc cuartuaa
doitnananunau. Ymoy maxonamnap Kopes, Xutoit, Poccus, [lopryranus, Wcnanus, IlIBenus Ba
AKII onumiapu TOMOHMIAH 4dom 3Twiran 0ynu6, xamu 4500 nan opTUK OeMOp MIITHPOK ATraH
TaJAKUKOTIAPHU ¥3 HUUTa OJITaH .

Klotho oxcunu 1997 itnnna Kypo-o Ba xammyaudiaapu TOMOHUIAH Kaig 3Tuirad 0ymuo,
HOMH HEMHUC MHQOJIOTUACUAATH Xa€T MIMHU TOPTYBUM napk - Kimoro Homu Ounan Gormuk. ['en
13q13 xpomocomacuga xoinamran 0ynu6, 1014 amuHokucinoragan ubopaT TpaHcMeMOpaHaIH
IJIMKOMPOTENH OKCHJIMHU KoJutaiiu. Monekynsip orupnuru taxmuHad 130 x/la HE Tamikuin 3taau
[9].

Klotho oxcunuHMHT yuTa makiau MaBxyn: 1- TpancmemOpananu a-Klotho oxcunu — FGF
peuienTopyiapu yuyH kopeuentop Basudacunu Oaxapanu Ba FGF-23 curnanuzanusicua MIITHPOK
stagu; 2- spyBuaH (soluble) o-Klotho okcuam — maTpukc MertamionpoTeasiap TOMOHUIAH
TpaHCMeMOpaHaJM IAKIIaH aKpaTuO OJIMHAIM Ba MapakpuH XaMa SHAOKPUH CUTHAT MOJIEKyJacu
cudaruna unvtaiay; 3- B-Klotho oxcunm -acocan sxurapaa skcnpeccusiiann6, FGF-21 Ba FGF-
15/19 6unan y3apo tabcupaa 6ynaau [13].

Ymby oxcun 6up Heya MyXUM OHOJIOTHK KapaCHJIapHH aMajra OUIMpUINa KaTHAIIaIu:
Munepan anvammuyB perymsauusicu: Klotho okcmnmn FGF-23 yuyn kopeuenrtop BasudacuHu
O6axapu6, Oyipakna ¢ochar peabcopOumscuHM KamaiiTpaan Ba BUTaMMH D ¢aoumammmmisau
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taptubra conamu. Klotho oxcunn/FGF-23 Ty3wnMImuHUHT Oy3WIMIIM MHHEpall aJMalllMHyBH Ba
BaCKyJIsIp KaJbldukanusara onub kenaau [3, 5].

VY Xyxaiipa mapaxkacuJa aHTHOKCHJAHT XHUMOSI THU3MMJIApUHM (DaoJUTalITHPHIL OpKAIN
OKCHJUIOBYM CTPECCHH KaMaMTUpau, PEaKTUB KUCIOPOA Typiapu XOocwil OYIuIuHU O70Kia0,
MUTOXOHApHAN (GaonusaTHU caknamra épaam Oepaau. Klotho okcuny eTHIIMOBYMINIY IAPOUTHAA
Xy’Kaiipa IIMKacTIaHUIIN Ba aroITo3 XKapaéHiapu Kydaiumu Ky3arunaau [13].

Klotho okcnnu NF-kB iynuHu MHaKTUBAIUS KWL OPKAIM MPOUH(pIaMaTop LIUTOKUHIIAP,
kymnanan wuHrepieikuH-6 (IL-6), TNF-o Ba wunrtepneiikun-1f (IL-1P) skcnpeccuscuan
KaMalTHpaaud. YHHUHT €THIIMOBUYWIMIHM THU3UMIIM SJUIMFJIAHMIN >KapaCHUHU Kyuaiiummura, Oy sca
CIOE Ba Oyiipak TUCQYHKUUSCHHM aBXJIAHTHUPHUILTa Ba KapWIMK OKMOATIApUHU EMOHJIAIIMILINTA
onu6 kenaau [8].

Ymby okcun sHAoTenuan Xysxkaipanaapaa a3otr okcuau (NO) cUHTe3uHHM parOaTiaHTUpPaAIM,
TOMMPJIAPHUHT Ba30AWIATAIMOH (DAONUATHHM KYJUT1a0-KyBBaTJIaiiau. YHUHT Japa)kac macairania
SHJIOTENHNAN AUCHYHKIMS PUBOXKIAHUO, apTepral KaTTUKIMK Ba TEMOJAMHAMUK Oy3WIMIILIAp 03ara
keramu [9].

Cyuru Wunnapaa onu® Oopwiran TagkukoTiaapHUHr akcapustuga CIHOE Ounan orpuran
6emopnapaa Klotho okcuian KOHLIEHTpAIMSICUHUHT COFJIOM Ha30paT rypyxura HucOaTaH ce3usiapiu
JapakaZa TNACTIUTM aHMKJIAHTaH. TaxJuia KWIMHTaH —TagKUKOTIap HaTWwkKalapu IIyHH
kypcatanuku, Klotho oxcunu napaxacununr nacaitnmum CHOE acocupa Oyiipak QyHKUMSCUHUHT
éMOHTanTyBu OuiaH y3BUM OofniuK Ba Oy KapauopeHanl NUCOHYHKLHS PUBOXKIAHMUIINAA MYXUM
axamusT kacO staam. [8,15,20]

Klotho oxcmiu mapakacu Ba Oylpak (yHKUMOHANI KYpcaTKUYIapu YpTacuaard OOFIUKIMK
amoxuaa s3bTHOOpra noiukaup. bup karop Ttaakuxkormapna Klotho okcwimm napaxkacuHUHT
nacaiumy, XKO@THUHr KaMaluly, KpeaTHHUH MUKIOPUHUHT OIIMIIM Ba adbOyMHHYpus OWiaH
CTaTHCTHUK JKUXAT/IaH UIIOHWIN OOFIUK KaHU KypcaTtwiras [1,8,16].

[yaunrnexk, MwunoanoBa JLIO. Ba xammyammdnapu (2025) yTkasraH TaaKUKOTHIA
CbKuunr 30-5 6ockuunapuna Klotho oxcunu napaxacununr xXKOT ra Hucbatan mMyTaHOCHO
paBMILa MacailMimy aHWKIaHrad. Ymap ymly rypyx Oemopnapaa o-Klotho oxcumu
KapJIMoBacKyJsp Ba Oomika cababiapra HucOaTaH YauM KypcaTKHUWiIapy OWJIaH IOKOPH Japakaia
OOFJIMKJIMKKA 3ra SKaHJIWTH TacAuKIaHTaH [16].

Alipum TaakuxkoTiapaa Klotho oxkcunumHuHr HadakaT Talxucuii, OajJkW HPOTHOCTUK
axaMUsTra sra SKaHJIUIW TacAMKIaHraH. XycycaH, Mahenthiran A. Ba xammyamnudmnap (2026)
yTkazran tagkukotaa (n = 312 wadap CIOEmu 6emop) Klotho oxcunuuunar nactiuru CHOEHUHT
¢yukunonan cunpuuu (NYHA III-1V) anuknani, yan KOpUHYaHUHT OTHII (PaKIUsACH acaluIlIH,
KacaJIxoHara Kaita €TUIIap COHMHUHT OLIMIIY Ba KJIMHUK HATHXKAJIAPHUHT EMOHJIAIIUIIN OWIaH
6ormukK >kanmuru Kaig stwirad by Klotho oxkcunuuu CIOE 6unan orpuran 6emopnapnaa xaBpHu
cTpaTU(UKaLKs KWIMII YIyH UCTUKOOIIN OnoMapkep cudaruaa Kyuiam UIMKOHUHE Oepaau [15].

Plonka J. Ba xammyammudnap (2025) yTka3ran TaIKMKOTIA YTKHP IOpaK €TUIIMOBUYMINIU
6ynran Gemopnapaa spyByad Klotho okcunu napakacuHu aHUKJIaIl KIMHUK XOJaTHU Oaxosariia
KYyIIMMYa TallXMCUH axaMmusTra sra skaHiaurd kypcatwirad. Klotho okcunm mapakacunu
KaMaluiy, OeMOpJapHUHI KaWTa KacaJxoHara ¢€Tuiml XaB(UHUHT OIIMIIM Ba JaBOJIAMI
caMapaJlOpJIUIMHU Tacalumy OuiaH y3BUM OOFIMKJIMKKA 3ra SKaHIWTH Tacaukianrad. ly
cababnu yHu XaB( crparupuKanus TH3UMIAPUTIa MHTErpalus KWIMHUIIM MYMKHH OYirax
ucTUKOOIUIM Oromapkep cudartuaa kapaamokaa [17].

Taneike M. Ba xammyammdnapu (2021) yTkasran TaakKUKOTAa OTHUII (PAKIUACH Macairan
fopak eruiMoBuninry (OPnCIOE) 6ynran 6emoprnapaa cepo3 a-Klotho oxcunu napaxacuHuHT
nacaluIy HOKyJail KIMHUK HaTikKaidap OuiaH ce3ujapiau Ooriukiauru aHukianrad. Klotho
OKCHJIM Japa)kKaCMHMHI KaMalMIIM IOPaKHUHT Hacoc (YHKIMACH EMOHJAIIMINY Ba KACAJUIMKHUHT
nporpeccuscu OuiiaH mapajuien Kedaau, Oy 5ca YHU KacaJUIMK OFMPJIMTMHHU Oaxojamiia Kymumya
MPOrHOCTHUK Mapkep cudaruaa Kyuiam IMKOHUHH Gepaau [19].

CamaxaeB A.C. (2025) yTkasran Tankukoraa sca CBK mamxyxn 6emoprnapaa cepo3 FGF-23
Ba Klotho okcmnu mnapaxkamapuHuHr Oup-Oupura HucOaTaH Teckapu MyHOcaOaTH aHUKJIAHTaH.
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Klotho oxcunmum kammurun ¢onuna FGF-23HuHr koMmMmeHcaTtop OIIMIIM MHUHEpal ajJMalldHyB
Oy3wmuuuiapy OwinaH OMp KaTropla IOpak-KOH TOMHP acOpaTJapUHUHI PHUBOXJIAHHMII XaBOUHU
omupaau. Iy ca6abmu Klotho oxcunu Ba FGF-23 Hu Oupranukna 0axosamn ylapHU JUarHOCTHK
KUIIMaTUHU omupau [5].

Liang Y., Zhunuspekova A.S Ba xammyammudnap (2025) yrkaszran tagkukorga Klotho
OKCUJIMHMHT ~ MATO(U3MOJIOTHK  MEXaHM3MJAapu - OKCHAJOBYM  CTPECCHH  KaMaWTHpHIL,
SJUIMFJIAHUIITA  Kaplid TabCUp, OHHIOTeNHan AUCHYHKIMSHM cycaitupumr Ba  (ubpo3
xapaéunapunu cekunnamrtupuil - CIOE 6unan kedyBuUM KapJuOpeHal CUHAPOM PUBOXKIAHUIINIA
MYXHUM axamHsTra sra 3KaHu Tabkuananaam [13,20].

Kynnab xkIMHUK TagKUKOTIap HaTHKajapu IIYHH KypcaTaauku, KoH 3aprodunaru Klotho
OKCHJIM JIapaKaCUHUHT Macaiuiy CyOKJIMHUK aTepOCKIepo3 OeIrIapuHUHT Taia0 OYAraHiIuruHu
ounnupamu. Donate-Correa J. Ba xammyammuduap (2021) yrkasran Ttaakuxkotna CBK Oynrax
o6emopnapna Klotho okcumnm napaxacHMHUHT macailMiiy Ba yHKy apTepHscH HWHTHUMa- Meaua
kanuanamysu (CIMT) ypracuma wxoOuil Koppensuusi aHUKIaHTaH. YUy y3rapuuuiap Xaiu
KJIMHUK CHMIITOMJIAp HaMOEH OYiMacHaH OJIMH AaHUKJIAHUIIM YHH 3pTa JTUArHOCTUKA BOCHUTACH
cudaruaa Kyunam MMKoHUHN Oepamu [10].

MunoBanoBa JLIO. Ba xammyammdnap (2020) tankukotuna CBK 6ynaran 6emopnapna
Klotho okcmnu napaxacHHUHT MacaluIIM TOMHP KalbLUHU(DUKAIUACH JKapaSHIAPUHUHT Ky4YaluITu
Oounan Gornukury anukinarannap. Klotho oxkcunu FGF-23 6unan y3apo tascupu opkanu dochop-
KaJblM aJIMalIMHYBUHM TapTuOra coiaul, TOMHp JeBOpiapuia KaJblUi Ty3JIapUHUHT
TYIJIAaHUIIMHA YeKJIalau Ba BAacKyJsIp KajdbLU(UKALMs PUBOKIAHUIIMHU CEeKUHIamTupama [3].
Onunran Hatwkanap Klotho oxcunu mapakacu BacKysslp 3apapiaHUIIMHM Oaxojaml WUMKPHUHU
O6epyBuM OmoMapkep cudaruia Kyuamra acoc 6ynau.

Cypynkamu Oyiipak kacaumru Oynran Oemopiapna Klotho okcwim mapaskacMHMHT
nacaiiumu acocuna FGF-23 napakaCHHHHI KOMIIEHCATOp paBUINJA OUIMINM Ky3aTWiagu. Yoy
y3rapunuiap Oyiipak Ba opak ypracuaa "€nuk xanka" (vicious circle) Hu makuiantTupanu: Oyipak
mucyuknusicn Klotho okcunu cunTesunu kamaiitupaau — Klotho okcunu macaitnmm FGF-23
KIMpeHCHUHU Kamaitupamu — FGF-23 ommmm ropak runeptpodusicura Ba ¢ubOposura oaud
KeJau, HaTHKaja opak aucyHKuusacu Oyipakaaru runonepdy3usHu Kydatupamm [S].

Quarta R. Ba xammyammuduap (2025) yTKasraH TaJKUKOTIa KOPOHAP MHUKPOLMPKYJISIUSL
oysununuiapu Klotho oxcuiu gapakacMHMHT Macauiy OWiIaH OOFIMKIWTH aHUKIAHTaH. YOy
XO0JaTAa, y SHAOTeNHal JUCHyHKCH OpKajld MHOKap/ nepy3UsICHHUHT KaMaluIIura oJind Kenaau
Ba HATWXaJla I0paKk MyIIarujia UIIeMHK y3rapuiuiap puBOKIaHUIINTA 3aMUH sipaTuiiaau [18].

Iy Omman O6upra, Daneshgar N. Ba xammyammdmnap (2024) yTkasraH THU3UMIIM IIapxJa
Klotho oxcunu supotenuit Xyxaipanapuaa azor okcuau (NO) CUHTE3HMHM parOaTIaHTUPHILU Ba
TOMMPJIAPHUHT Ba30JMJIaTAIlMOH KOOMIMATUHHU KYJUTa0-KyBBaTJIAllM aHUKJIAHTaH. Y HUHT Japakacu
nacairaHzia SHIOTENHAN AUCHYHKIMS PUBOXKIAHMO, apTepual KAaTTHKJIUK Ba TeMOJUHAMUK
Oy3mnuuuiapra oMl Kenajau, HaThXkajaa KapJuopeHal TU3UM/a FeMOAMHAMUK IoKJIaMa opTtaau [9].

HOkopuna xaiin stunran mabiaymoriap Klotho okcunmuununr CIOE acocupa kapaumopeHnan
TMCHYHKIMSHA aHUKIALNIATY MYXUM TalIXUCHHA aXaMUSTHHU Kypcatagu. bupok, O6up karop
YeKJIOBJIAp Ba Oaxc Macanaiapy MaBXyUIMTHHU XaM caHald YTHII JI03UM. YIap Kyiunaruiap:

bupunupnan, ymyam metomonoruscu: xo3upru kysaa Klotho okcwimuu aHuMKmam y4yyH
CTaHJAPTJIAIITUPUITAH TECT TU3UMH MaBxya smac. Karop taakuxormapna Klotho oxcunuHuHT
TYypJM SHUTOIUIApUra KapaTWiraH aHTUTenanapiaH QoipanaHuianO, HaThxkamap jabopaTopusra
Kapal ce3unapnu (GapKIaHUIIM MYMKHH. YOy MyamMMO KJIMHUK aMaauérra MHTErpanus ydyH
acocuil Tycuknapaan 6upu xucobnanaau [12].

Wxkununniad, cabab-okubar MyHocabaTiapu: KYIuiad TaaKUKOTIap Ky3aTyB XyCyCHATHUIa
sra 6ynmu6, Klotho okcmim macaifmmm Ba KapAavopeHan IUC(YHKIMS PUBOKIAHUIIN YpTacuia
KecuIlraH OOFIMKIMK aHuKiIaHraH. AMmo Klotho okcmnm macaiivmm kapauopeHan CUHIPOMHHMHT
cababumu €ExkM OKMOATUMH JleraH caBojira Xalid TYJIMK >kaBoO TomuimMarad. IlpocrekTus

TaJKUKOTJIap Ba MHTEPBEHIMOH yCyJuiap yimly caBojira aHMKpOK >kaBoO Tomuiira épaam Oepaau
[11, 12].
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Yuunuugas: €m, KMHC, KOMOPOUAINKIAp (KaHMIM AuabeT, apTepuasl TMIEpTOHuUs), A0pU
Bocutanapu (MAII®, cratunnap) Klotho okcunm papaxkacura Ttabcup KypcaTHIIM MYMKHH.
TankukoTnapa 6y oMWIIapHU TYIMK Ha30paTra OJUII UMKOHHU Xap JOUM XaM MaBxyz Oynmaian
[11].

TypruHuMIaH, KIMHUK KYyJUlall KAHMHYWIATH: OMOMapKepHHM KIMHHUK Kapopiap Kalyi
KMIUIIAa KyJulall YYyH aHUK HOpPMall AMana3oHjlap Ba KIMHUK JKUXATIAH MYXUM Y3rapuil
nopornapu Oenrmnanmarad. Kanbay M. (2024) yTkasraH Mera-aHanm3ga yimOy MacallaHH Xail
KUJIUII Y9yH Ky MapKasJjld CTaHAApTIIAIITUPUITaH TaAKUKOTIap 3apypiuru TabKuaaanra [12].

Xyaoca. Maskyp mapx makonana CHOE 6unan orpuran 6emopnapaa Klotho okcunuauHr
KapauopeHan AMCHYHKIMSIHA aHUKJIAAAard TallXUCUil Ba MPOTHOCTUK axaMusATH oxupru 10 iun
naBoMuza 4yon dTwirad 20 Ta WIMUM TaJKUKOT acoCHJa TH3UMIIM PaBUILJA TaxJIMI KWIMHIU.
OnuHran HaTwXkanap IOpak Ba Oyipakimap Ypracugaru Mypakka® mnaTopU3UOJIOTHK Y3apo
tabcupnap CIOE keunmmaa xain KWTyBUM aXaMHsITra 3ra SKaHUHM siHa Oup OOp TacaAuKIaiIu.

Klotho oxcuaM OKCHIUIOBYM CTPECCHM KaMaWTUPHIL, SUUTUFIAHUINTA KapIid TabCHP
KypcaTHlll, 3SHAOTENNaN (QYHKIUSHH sAXIIWIam Ba (GuOpo3 kapaéHIapUHU CYCAWTHUPUII OpPKaIH
Iopak Ba Oyiipak 3apaplaHUIIMHUHT ¥3apo Kywaiumuuu ueknaigu. Klotho okcwin
CTUIIMOBUWINTYA LIAPOUTHAA YIIOYy XMMOS MEXaHM3MJIADUHUHI W3JaH YUKUIIM KapAHOpeHal
CHUH/IPOM PUBOXKJIAHUILKMHHU TE3IAIUITUPAIH.

Tannanran 20 ta unmuit makona Taxiawi Klotho oxcunuuunar CIHOE Ounan orpuran
OeMopiapaa KapauopeHan IUCOYHKLUMSHU 5pTa aHUKIALI, KacalsIMK OFUPJIMIMHM Oaxomarl,
HOKYJIall KIIMHUK OKHOaTIapHu Oamopar KWIMII Ba JaBOJIAlll caMapaJopiIuruHy Ky3aTUIa MyXUM
Oromapkep SKaHUHM KypcaTaiu.

Iy Owmman O6upra, Klotho okcunmu GMOMapkepyMHM KIMHHMK aMaauérra KEeHI >KOPUM STHII
y4yH CTaHJIApTIAIITHPWIraH yiadall ycyJulapu, Kyl MapKasjd, KaTTa HaMyHald IPOCIEKTHB
TaJAKUKOTIAP, KIMHUK KUXATIaH MyXUM derapa Kuiimariaapunu anuknani, Klotho okcnnmuuanar NT-
proBNP, NGAL Ba FGF-23 Ounan Oupranvkaa TUarHOCTUK >Kapa€Hra MHTETpalus KUTHHUIITTHI
OaxoJaml Ba KIMHUK TaBCUsAJIAp UIUTA0 YUKHUII 3apyp.
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