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Pestome

BeepeHue. lMnepdochateMms 3HAUMMO MOBBILLIAET PUCK PA3BUTUS CEPAEYHO-COCYAMNCTOM NATONOMMK, @ TaKXKE PUCK CMEPTHOCTY.
MN3BeCTHbI NneioTponHble 3ddekTol GocdaT-bMHAEPOB, B YaCTHOCTM ceBenamepa KapboHaTa: MOMUMO CHUXKEHWS COLEPXKaHMS
dochaToB B CbIBOPOTKE KPOBU, TaKXKeE YNyULIEHUE SHAOTENNANBHOM DYHKLMU, CHMKEeHME YpoBHS DPM-23. OnucaHbl M3MeHeHUs
akcnpeccmun MukpoPHK npu MHornx 3a6onesanusax. OgHako KpaiiHe Mano uccnenosanuii MMkKpoPHK B monynsaumm nauneHToB Ha
[Manuse, OLEHKMU BAUSHUA Tepanuu, B T. Y. HANPaBIEHHOW Ha Koppekuuio runepdocdatemMmu, Ha MUKpoPHK.

Lenb. Onpeaenntb CTaTUCTUYECKM 3HaUYMMble accoumaumm mexay MukpoPHK-21, MukpoPHK- 126, MukpoPHK-210 1 nokasatensiMu
Kanbumnit-dochopHoro obmeHa, PPD-23 1 napameTpaMu peMOLENMPOBaHMS CEPALA, OLEHWUTb BAMsAHME POoCdaT-CBA3bIBAtOLLEN
Tepanuu Ha AaHHble NapaMeTpbl.

Martepuansl u MeToabl. B uccnenoBaHme 66110 BKIOUYEHO 75 NaumMeHTOB C XpoHUYeckoi BonesHbto novek (XBIM) 5[, Ha 3amecTu-
TeNbHOM NOYEYHOM Tepanmmn reMoaManun3oM — 53 naumeHTa v NepuToHeanbHbIM Ananm3om — 22 naumeHTa. Bcem naumeHTtam npo-
BOAMNOCH ONpeaeneHne CTaHaapTHbIX NabopaTtopHbix napameTpos, OPM-23, ypoBHs akcnpeccun MukpoPHK-21, MukpoPHK-126
1 MnkpoPHK-210. OTaenbHo 6bina BblaeneHa rpynna nauMeHToB, Nony4yaBwmnx neveHne Gocdat-cBa3biBaOLWMMM Npenapata-
Mu > 1 Mec.: 43 naumeHTa.

Pe3ynbtathl. B rpynne nauneHToB, nony4aBLUnX ceBenamepa KapboHaT, 0TMeYanoCh CHUXKEHWE BbIPAKEHHOCTU M 4aCTOTbl BCTpeYa-
eMOCTH runepTpodumn nesoro xenynoyka (I/1XK), bonee HM3kMi yposeHb GPM-23 (12,4 + 5,9), B oTnnume oT rpynnbl, NonyvaBLUen
npyrve docdhaT-cBasbiBatowme npenapatsl (23 * 7,3; p = 0,003); B rpynne cesenamepa kapboHata otMeyancsd u bonee HU3KM
ypoBeHb napatropmoHa (MTT) (110 * 27 Hr/mn; B rpynne, He nonyyaslei npenapar, MNTI cootsetcTBoBan 340 + 15; p = 0,01.
Mpu npuMeHeHnn docdaT-CBA3bIBAKOLLMX NPENAPATOB B TeyeHne 12 mec. Habnoaanocb AOCTOBEPHOE YBENUYEHWE IKCMPECCUM
npoaHruoreHHon MukpoPHK-126 (p = 0,002).

BbiBogpl. [puMeHeHre docdaT-CBA3bIBAOLMX NPENAPATOB, B YaCTHOCTM CeBenamepa kapboHara, accoumMmnpoBaHo ¢ 6onee HMU3KK-
MK ypoBHsAMK ocdopa kposu, DPD-23, Tl u Bonee BbICOKMM ypoBHEM 3kcnpeccun MUKpoPHK-126.

KnioueBble cnoBa: xpoHuyeckas 6onesHb noyek, reMoananus, NepuUToHeasnbHbli Ananvs, MUHepaibHO-KOCTHbIM 06MeH, napar-
roOpMoH, hocdaT-cBA3bIBatOLWAS TEpanms

BnaropapHocTu: aBTOPbI BbipaxakoT 61aroaapHoOCTb 3aBefytoleMy nabopaTopueit AMarHoCTUKM ayTOMMMYHHbIX 3ab0neBaHuii
HML, M3 P® no mMonekynsipHoit meguumHe C.B. JlanuHy 1 A.B. MasuHr 3a nomolb B NpoBefeHMM 1abopaTopHbIX UCCIeL0BAHUIA.
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Abstract

Introduction. Hyperphosphatemia significantly increases the risk of developing cardiovascular pathology, as well as the risk
of mortality. In regulating phosphate levels, maintaining a phosphate-restricted diet, adequate dialysis in patients on renal
replacement therapy, and the use of phosphate-binding drugs play an important role. The pleiotropic effects of phosphate bind-
ers, in particular sevelamer, are known: in addition to reducing serum phosphate levels, they also improve endothelial function,
reduce the progression of vascular calcification, and reduce the level of FGF-23, the high level of which is associated with left
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ventricular myocardial hypertrophy (LVH). Currently, extensive research is being conducted to study the post-transcriptional
regulation of the genome, in particular microRNAs. microRNAs are small non-coding RNAs involved in regulating the function-
ing of both healthy and damaged cells. Changes in their expression have been described in many diseases.

Aim. To determine statistically significant associations between microRNA-21, microRNA-126, and microRNA-210 and calcium-
phosphorus metabolism parameters, FGF-23,and heart remodeling parameters, and to evaluate the effect of phosphate-binding
therapy on these parameters.

Materials and methods. The study included 75 patients with CKD G5(D) on renal replacement therapy (hemodialysis -
53 patients and peritoneal dialysis — 22 patients). The control group consisted of 28 healthy volunteers. All patients underwent
determination of total calcium, inorganic phosphorus, alkaline phosphatase, parathyroid hormone, FGF-23 in the blood serum
by enzyme-linked immunosorbent assay (ELISA), and the level of expression of microRNA-21, microRNA-126 and microRNA-210
in blood plasma by real-time polymerase chain reaction. Instrumental studies included echocardiography. A separate group
of patients was identified who received treatment with phosphate binders for > 1 month: totally 43 patients, and 22 of them
received sevelamer carbonate at an average dosage of 4800 mg/day.

Results. Differences were noted in the level of FGF-23 in the blood serum of patients on hemodialysis and peritoneal dial-
ysis: in the group of patients on hemodialysis, the concentration of FGF-23 was higher [30.4 [15.3; 69.81]; 15.3 [1.86; 56.8];
p = 0.022]. The level of FGF-23 in the blood serum significantly correlated with dialysis vintage, the values of creatinine, urea,
sodium, glucose, total protein, inorganic phosphorus, PTH and alkaline phosphatase activity (p < 0.05). A direct correlations was
found between serum miR-126 and miR-210 and the level of FGF-23 (rs = -0,42; p = 0,04 u rs = 0,31; p = 0,05, respectively).
In patients with LVH the level of FGF-23 was significantly higher. In patients receiving sevelamer carbonate the incidence
of LVH, as well as levels of FGF-23 (12.4 £ 5.9) was lower, in contrast to the group receiving other phosphate binders (23 = 7.3;
p = 0.003) and PTH (110 * 27 ng/ml), in the group not receiving the drug - 340 * 15; p = 0.01. The 12-month treatment with
phosphate-binders significantly increase the expression of proangiogenic microRNA-126 (p = 0.002).

Conclusions. The use of phosphate binders, in particular sevelamer carbonate, associated with lower levels of blood phosphorus,
FGF-23,PTH and higher levels of expression of proangiogenic microRNA-126.

Keywords: microRNA, chronic kidney disease, hemodialysis, peritoneal dialysis, mineral-bone metabolism, FGF-23, parathyroid
hormone, phosphate binding therapy
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BBEOEHME

OpnHOWM M3 rMaBeHCTBYIOWMX NPpobieM y NaLMeHToB C Xpo-
Huueckor 6onesHbto noyek (XBI1) aBnsetcs HapyweHue MuHe-
panbHO-KoCTHOro obmeHa [1]. Mnepdochatemmns accounmpy-
€TCs C KanbumdUKaLmen cocynoB, YTONWEHNEM U YNIOTHEHUEM
CTEHOK apTepwiA, SHAOTENMANbHON AUCHYHKLMENR 1 GrUOPO30M
cepaua [2]. ®akTop pocta dunbpobnactos 23-ro Tvna (GPM-23)
perynupyeT MeTabonuam dochatoB 1 ButamuHa D 6narogaps
CBOEMY CUNIbHOMY docdaTypuyeckoMy AeUCTBUIO U MHIMOK-
POBaHMIO akTMBHOCTU la-rmapokcunasbl BUTaMuHa D B npok-
CMManbHbIX KaHanblax nodek [3]. YposeHb ®PD-23 B nnas-
Me yBenuM4MBaeTcs no Mepe nporpeccupoBanus XBI1 [4-6].
MHOXECTBO MCCnenoBaHmii nokasanu, yto GPM-23 okasbiBa-
€T NaToNorMYecKoe BANSHWE Ha CepAEYHO-COCYAMCTYHO CUcTe-
My [7, 8]. Mpw 3TOM, KaK BbISCHMNOCH, HEFATUBHbIE MOCNEACTBMS,
CBs3aHHble ¢ OP®M-23, B OCHOBHOM 0BYCNI0BNEHbI Pa3BUTUEM
OC/IOXXHEHW, BbI3BAHHbIX NEPErpy3kov cepaeyHo-CoCyamncToi
CUCTEMBI, @ HEe aTEPOCKIEPOTUYECKMMM NpoLieccamu [9].

M3BecTHbI nnenoTponHble 3ddekTsl dochaT-6MHAepOoB,
B YaCTHOCTU ceBenamepa KapboHaTa: MOMUMO CHUXKEHUS CO-
fepxaHus docdaToB B CbIBOPOTKE KPOBU, OH TaKXKe yny4lla-
€T 3HA0TeNMANbHYI0 DYHKLMIO, CHUXAET PUCK KanbLMdUKa-
LMK COCyLoB U ypoBeHb OPD-23.

214 | MEAULIMHCKUIA COBET | 2026;20(7):213-219

B HacToswee BpemMs NpoBoAsSTCS O6LWMPHbIE MCCNeno-
BaHMA MO M3YYEHUIO MOCTTPAHCKPUMLMOHHOM perynsumm
reHoma, B YactHoctn MnkpoPHK. OnucaHbl M3MeHeHUS UX
3KCNpeccum Npu MHorux 3abonesaHusax. MukpoPHK - ato
Hekoampytowme PHK, koTopble perynupyroT 3KCnpeccuto re-
HOB, MOAYAUPYS CTabUNBbHOCTb U 3DPEKTUBHOCTb TPAHCNS-
ummn uenesbix MPHK [10-14]. boino obHapyxeHo, YTo paf,
MUKpOoPHK perynupytotT kneTouHyo anddepeHuUMpoOB-
Ky, nponudepauuio, murpaumio 1 anontos [15, 16]. Aucpe-
rynsiuus MexaHusMoB, onocpefoBaHHbix MUKpOPHK, Tak-
e paccMaTpuBaeTCs Kak OAMH M3 OCHOBHbIX MEXAHW3MOB,
CNOCOBCTBYIOWMX Pa3BUTUIO NATONOTUIA, MPUBOLSILLMX K He-
61aronpusTHbIM CEPAEYHO-COCYANCTBIM MCXOAAM, TAKUM Kak
CcepLeyvyHOo-cocyamncTas cMmepTb, MHDAPKT MMOKapha M WH-
cynbT [17-19]. B HacToswee BpeMa Mano McCienoBaHui
no oLueHKe B3ammocesazen mexay MMkpoPHK, nokasatens-
MW Kanbumii-hochopHoro obmeHa, DPD-23 1 napameTpamu
IxoKT, a Takxke OLEeHKe BAUSHUS Tepanuu, B T. Y. HaNpaB/ieH-
HOW Ha Koppekuumio runepdochatemun, Ha MUKpoPHK.

LUenb — onpenenexHve CTaTUCTMHECKM 3HAYMMbIX aCCOLM-
aumn mexay MukpoPHK-21, mukpoPHK-126, MukpoPHK-210
1 nokasaTenen kanbuuin-pochopHoro obmMeHa, PPD-23 u na-
paMeTpoB pPeMOAENUPOBAHMS CepaLa, OLEHKa BAMSHNUSA dhoC-
(haT-cBA3bIBAIOLLEN TEPANUM HA JAHHbIE NapaMeTpbl.
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MATEPWAJbI U METOAbI

B nccnepoBaHuu ncnonb3oBanacb MeTOL0MOrMS, OCHO-
BAaHHAs Ha NocC/efoBaTe/IbHOM NMPUMEHEHUN CPAaBHUTENb-
HbIX METOA0B HayYyHOro mccnefoBaHus. KnmHuyeckas 4acTb
nccnenoBaHMs NPOBOAMNACH KaK OTKPbITOE CPaBHUTENbHOE
HabntoLeHne, BKIKOYAOLWEE KIMHUYECKME, MHCTPYMEHTab-
Hble 1 CcTaTuCTM4eckune metodbl. JaHHOe nccnegoBaHue §B-
NAETCS NPOCNEKTUBHbLIM NPOAO/bHbLIM. B MccnenoBaHue 6biio
BK/tOYEHO 75 naumeHToB (MK — 41:34), Bo3pacT: MeanaHa —
59,2 ropa, MHTepKBapTUAbHbIA pa3Max — 49-69 net. OHu
6blin pasgeneHbl HA ABe rpynnbl: 53 naumeHTa nonyyanu
Tepanuio NporpamMMHbIM remoguanusom (M) - 1-g rpynna,
22 - nepuToHeanbHbiM gnanusomMm (MN4) - 2-a rpynna. lpyn-
ny KOHTpons coctaBunn 28 300poBbix fobposonbles. Kpu-
mepusMu 8ka4eHUs 6bino0 Hanuyme AOHOPOBOSbHOMO WMH-
($hOpMMPOBAHHOIO COrNacus Ha yyacTue B UCCIEA0BaAHUM,
BO3pacT cTaplue 18 neT, CpoK HaXOXAEHUS HA 3aMeCTUTeNb-
HOW no4veyHon Tepanuu (3MT) remo-/nepuToHEanbHbIM AU-
anu3oMm > 3 Mmec. Kpumepusmu Hegkir4eHus Hbliv Bo3pacT
mnagwe 18 unm crapwe 70 net, UCNONb30BaHME B KaYeCcTBe
COCYAMCTOro AOCTYNa A4S reMoAManmn3a NepMaHeHTHOro Ka-
TeTepa/CoCyaMCTOro NpoTesa, TSXKenble CoNyTCTBYHOWME 3a-
6oneBaHns (QKTUBHOCTb OCHOBHOIO MoYye4yHoro 3abonesa-
HW$, 310Ka4eCTBEHHble HOBOOOpPa30BaHwMs, 6one3HM CUCTEMDI
KPOBM), NpeALIeCcTBYOWAN TPAHCNAAHTALMS NOYKM, Hanuuue
AKTMBHOIO MHMEKLMOHHOIO NPOLEeCca, a TakxkKe H13Kas KOM-
NNAaeHTHOCTb NauMeHTa (HecobnofeHne pexumMa Ha3HaveH-
HOW Tepanuu, HeperynsapHble BpayebHble 0CMOTpbI, Hepery-
NSpHOe BbINOMIHEHWE HeobxoamMMbix 0b6cnegoBaHumii). Becem
nauMeHTaM NpoBOAMNOCH ONpefeNieHne B CbiIBOPOTKE KpO-
BM 06Lero kanbLus, HeopraHmyeckoro docdhopa, Wwenoy-
Hol docdaTasbl, NnapatropmoHa, P®-23 mMeToa0M MUM-
MyHOdepMeHTHOro aHanusa (ELISA), ypoBHS akcnpeccum
MnkpoPHK-21, MukpoPHK-126 1 mukpoPHK-210 B nna3me
KPOBWM METOAOM MOSMMEPA3HOM LEMHOW peakumm B peanb-
HOM BpeMeHW. 13 MHCTPYMEHTa/bHbIX UCCNeA0BaHWUIA Naum-
eHTam nposoamnach DxoKI cepaua. JaHHoe uccnenosaHme
npoBOAMNOCH Ha annapate Siemens Acuson X x300 B B-
1 M-pexume MMNynbCHbIM AaTYNKOM 3,5 MIL, B NONOXEHMM
60/1bHOIO Ha N1eBOM HOKY.

N3 75 yenosek 43 nonyvanu nedveHune hocdat-CcB3biBa-
IOWMMKM Npenapatamu. 22 nonyyanu npenapaT cesenamepa
KapboHaT B fo3nposke B cpegHem 4800 mr/cyT.

O6paboTka [aHHbIX OCYLLeCTBAANACH C MPUMEHEHM-
€M CMneuMannM3npoBaHHOro nNporpamMMHoro obecnevyeHus
NS CTaTUCTUYeCKoro aHanmsa Statistica v 12.0 (pa3pabort-
Ka komnaHuu StatSoftinc, CLUA). lNepBuYHbIA aHanU3 AaHHbIX
MoKasan, YTo CTaTUCTMYECKOe pacnpeesieHne napameTpos
OT/IMYHO OT HOPMANbHOTO, NO3TOMY AN aHaNM3a MCNOb30Ba-
JMCb HEMNApaMeTpMYeCcKMe MeToAbl: KpuTepun MaHHa - Yur-
HW, Kpackena - Yonnuca, HenapameTpuyeckunii KoshduumeHT
Koppensunn CnupmeHa.

PE3YJIbTATbI

PacnpeneneHve naumMeHToB OTHOCUTENBHO KOMOPOUAHbIX
COCTOSIHMI NpepcTaBneHo B mabn. 1.

B ma6s. 2 otobpaxeHbl nokasatenn MMHepanbHO-KOCTHO-
ro obMeHa B rpynne 06cnef0BaHHbIX NALMEHTOB.

Y naumeHToB Ha [l KoHUeHTpauma OP®-23 B cbiBO-
pOTKe KpOBMW MpeBbiliana TakoBY Y KL, HAXOAALMXCS
Ha N[, (ma6a. 3).

YpoBeHb CbiBOpoTO4HOro MP®-23 noctoBepHO NpsMo
KOPpenupoBasn C AManu3HbIM CTaXeM, BEIMYMHON S, S |,
Spar Suo Sglu, SPR, SR MTl 1 aKTMBHOCTLIO WEeNoYHON docda-
Tasbl (Mmabn. 4).

Ta6bnuya 1. PacnpeneneHne nauneHTOB OTHOCUTENLHO HaNU-
UM KOMOPOUAHBIX COCTOSHMIA

Table 1. Patient distribution by presence of comorbid condi-
tions

Mwemnyeckas bonesmb cepaua, 33 (44%)
B T. Y. NepeHeceHHbli MHAPKT 1 (33;)
MMOKapaa §
[epeHeceHHbIit UHCYNbT 5(6%)
XCH (®K XCH, NYHA), u3 Hux: 26 (35%)
o | OK 16 (60%)
o 1 OK 10 (40%)
o Il OK 0

o IVOK 0
AptepuanbHas runepreHsus 72 (96%)
Oubpunnsums npeacepani 28 (38%)

XCH - xpoHuyeckas cepaeyHas HepoctatouHoCTb, DK - hyHKLMOHaNbHBbIN Knacc,
NYHA -Hbto-Mopkckas knaccudukaums.

Tabnuya 2.Mokasatenm MMHepanbHOro o6MeHa B 3aBUCMMOCTM OT BMAA Avanu3a (Mennara [IQR]; Tect MaHHa - YUTHM)
Table 2. Mineral metabolism parameters according to the type of dialysis (Me [IQR]; Mann-Whitney test)

SeMmoms/n | 53| 22[2,5;26] | 22| 24[22;24] 0,664 | 53 2321 27] 22 24[2,2;24] 0,664
Sommon/n | 53 | 18[1420] |22 | 20[1421] 53 17[14; 1] 22 21[13;22] 0,99
MThnmn | 53 | 368,7[125,1;299,9] | 22 | 5043 [248,0;758,8] | 0,022 | 53 | 260,0 [134,1;350,9] | 22 | 438,0[180,0;6478] | 0,05
Wo,mkkar/n | 53 | 50[29;60] | 22|  42[28;51] 0967 | 53 44129;53] | 12 43128;6,1] 0,56

[0, - remopmanus, N[, - neputoHeaneHbiit ananus, MTI - napatropmoH, LU® - wenouHas dpocdatasa, MKP - nHTepKBapTMbHbINA pa3sMax.
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Ta6nuua 3.YposeHb ®PD-23 B 06cnefoBaHHbIX rpynnax
(Me [IQR]; TecT MaHHa — YWUTHM)

Table 3.FGF-23 levels in the examined groups (Me [IOR];
Mann-Whitney test)

OPD-23,nr/mn | 30,4 [15,3;69,81] | 15,3 [1,86; 56,8] 0,022

[ - remoaunanus, N[, - neputoHeanbHbli Ananms.

Ta6nuya 5. Bzaumoceasu mexay skcnpeccueit MukpoPHK-126
n OPM-23 (koahduumeHT paHroBor koppensiuum CnupmeHa)

Table 5.Relationships between microRNA-126 expression
and FGF-23 (Spearman’s rank correlation coefficient)

MukpoPHK-126 n OP®-23, nr/mn -0,420 0,04

MukpoPHK-210 u OP®-23, nr/mn 0,313 0,05

Ta6nuua 4. Bzaumocsszn Mexay BennunmHom OPM-23
M OCHOBHbIMU KIMHWUKO-NabopaTopHbIMK NokasaTtensmu (npea-
CTaBNEHbI TOIbKO CTAaTUCTUYECKM 3HAUYMMble 3aBUCUMOCTH)
Table 4.Relationships between FGF-23 levels and key clini-
cal and laboratory parameters (only statistically significant
relationships are provided)

[Inutenbroctb 31T, Mec. 0,587 0,04
S MMOnB/1I 0,431 0,04
Syp MMOAIL/T 0,315 0,02
Sy MMOIB/NT 0,337 0,04
S MMOAIL/N 0,212 0,03
LD, MkkaT/n 0,403 0,02
S T/ 0,569 0,03
Sp MMONB/N 0,444 0,01
MNTI, Hr/mMn 0,490 0,02

BbisiBneHbl 4OCTOBEPHbIE B3aMMOCBS3M MEX/Y KOHLEHTpa-
UMMM B CbiBOpOTKe KpoBM MUKPOPHK-126 u MukpoPHK-210
n yposHem OP®-23 (r =-0,42;p =0,04 nr =0,31;p=0,05
COOTBETCTBEHHO) (Mmab. 5).

Y naumeHToB ¢ runeptpodueit nesoro xenynouka (MXK)
ypoBeHb OP®M-23 6bin LOCTOBEPHO Bbilwe (puc. 1).

B ma6s. 6 npencraBneHsbl pa3nimMyms B napameTpax IxoKl
Y NALMEHTOB, NoyyYarowmx u He nonydatrowmx OCM. Y nauu-
€HTOB, nonyyasLumnx Tepanuio OCI, 6binM LOCTOBEPHO HMXE
MoKasaTenn Maccbl MMOKapAa nesoro xenynouka (MMJDK)
M MHLEKCA MacChl MMOKapAa NNEBOTO Xenyaouka.

Y naumeHTos, nonyyaslunx docdart-cBa3biBaoWmne npe-
napatsl, [JDK peructpupoBanach pexe. N3 22 nauneHTos,
nonyyaBWmx cesenamepa kapboHart, nuwb y 8 bbina 3ape-
rmcTpupoBara [J1K. B rpynne 3tux 601bHbIX 0TMeYanmch 60-
nee Hu3kue ypoBHU OP®-23 (12,4  5,9), B oTanume oT rpyn-
Mbl, NONy4YaBLWwen apyrue docdat-cBa3biBatoLME Npenaparsl
(23 £7,3;p=0,003) n MTT (110 = 27 Hr/mn, B rpynne, He no-
nyyaBwew npenapar, - 340 £ 15; p = 0,01).

PucyHok 1. YpoeeHb OP®-23 y naumMeHTOB C HAIMYMEM UK
OTCYTCTBMEM TMMNEpPTPOGUM NEBOTO XKeENyAouKa

Figure 1. FGF-23 levels in patients with or without left ven-
tricular hypertrophy
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[ng noucka accoumaumi mexay Tmnom reometpun JIXK
M YPOBHSAMW FTOPMOHOB, peryampytwmx GocdopHo-Kanb-
LMEeBbIMN TOMEOCTas, Mbl MCMONb30BANM MeTOo[ Hemapa-
MeTpu4eckomn cTatncTuku (tect Kpackena - Yonnuca)
W YCTaHOBWM, 4TO Y NALMEHTOB C KOHLLEHTPUYECKOW runep-
Tpoduei MMoKapaa NeBoro xenynoyka yposeHb OP®O-23
6bl1 3HAYMMO BbIle, YEM Y MALMEHTOB C HOPMallbHbIM

Tabnuya 6. CpaBHWUTENbHASA XapaKTepUCTUKA OCHOBHbIX Napa-
meTpoB IxoKTI cepaua y nauneHToB, NONyYaOLWMX U HE Nonyya-
owmx docdar-cea3biBatoLLMe npenapaTbl

Table 6. Comparative analysis of the main heart ECHO
parameters in patients receiving and not receiving phosphate
binders

MMIKr | 160,5 [115,0;230,0] | 220,2[134,0;2700] | 0,04
30K, MM 10,9 [8,5; 12,16] 12,4[8,95; 147] 06

MM MM | 1140[9,4513.25] |  11,52[9.5; 12,6] 0,08
KIP, um 46,5[3845;514] | 445[3752;50,5] 0,07
UMM, r/M? | 125,6 [98,44; 165,2] | 156,8 [102,5;182,08] | 0,05
oTC 0,44 [0,4; 0,53] 0,46 [0,38; 0,56] 0,09
B, % 67,8 [55,0; 76,0] 62,1[56,0; 69,0] 0,664
1A, MM 20,8 [19,0; 22,0] 20,1 [19,0; 20,0] 0,568
[NAMMpr.cr| 22,8[21,5;23,0] 21,6 [19,0; 23,0] 0,226
E/A 1,1[09;1,3] 1,1[09:1,2] 0,314

OCM - pocdat-cesasbiBatowwme npenapatbl, MIKP - MHTepkBapTUAbHbIM pa3max, MM JIX - macca
MuoKapaa neBoro xenyaouka, 3C/IK - 3anHas cteHka nesoro xenyaoyka, MXIM -mexokeny-
foukoBas neperopoaka, KIP - KoHeuHbli anactonnyeckuit pasmep, UMMJIX -nHaekc Maccbl
MuoKapaa neBoro xenyaoyka, OTC - oTHocuTenbHas TonlwmHa creHkn, OB —dpakums Bbibpoca,
JIA - neroynas aptepus, IJ1A - naBneHue B nerouHom aptepum, E/A —-auactonnueckas GyHKumus
NIeBOro XeNyAoyKa.



TMnom reometpuu (p = 0,04) nnm skcueHTprUyeckon rmnep-
Tpodueii (p = 0,005) (maban. 7).

Y nauneHTOoB, NONYYaBLUKMX CeBenamepa kapboHaT, oTMeye-
Hbl 6onee Bbicokne ypoBHU MMKPOPHK-126 (p = 0,002) (puc. 2).

OBCYXOEHUE

B HacToswee BpeMs, yunTbiBas BbICOKUI PUCK Pa3BUTUS
CepAeYHO-COCYANUCTbIX U MUHEPANbHO-KOCTHbIX OC/IOXHEHUIA
y NaLMEeHTOB C XPOHMYeCKon Bone3Hbo novek, MoOUCK An-
arHOCTMYECKMX MapKepOB 3TUX OCIOXHEHUIH npuobpeTaeT
UCKAUUTENBHYIO BaXHOCTb [20]. TopMoH OP®-23 gBngetcs
$HOCHATOHMHOM, UrpatOLLMM TNABEHCTBYHIOLLYIO POAb B MOA-
LepxaHuu GocdopHO-KanbLMEeBOro roMeocTasa, a Takxke, no
[aHHbIM paaa uccnenoBaHui, GakTopom pucka obuien u kap-
[IMOBACKYNSAPHOM NeTanbHOCTK y naumenTos ¢ XbIM [21]. B Ha-
LeM UCCnegoBaHnM Mbl MOATBEPAMAN, UTO ypoBeHb DP®-23
NpsiIMO KOppenMpoBan C YpOBHEM HeopraHuuyeckoro ¢gocdo-
pa, akTUBHOCTbIO LLeNoYHOM (hocdaTasbl, Obin 3HAUMMO Bbille
B rpynne nauMeHToB C rmnepTpoduert NeBoro Xenyaouka.

MukpoPHK - Monekynbl, 9BRg0WMECS BAXHENLLMMU
perynaTopamMu reHoB Ha MOCTTPAHCKPUMNLMOHHOM YypOB-
He. [1poBOAATCS aKTMBHbIE UCCNEQ0BAHMUSA NO U3YYEHUID
MUKpOPHK B pasfnnyHbix 06M1acTax Hayku, BKIOYas Hed-
ponoruto [22-27]. 3BeCTHO, Y4TO MOBbLILEHHbIA YPOBEHD
MukpoPHK-21 accoummpoBaH ¢ passutmuem ¢pmnbposa, B T. u.
n B cepaeyHoi mblwue [28]. MukpoPHK-126 - 310 npoaH-
rmoreHHas MukpoPHK [29]. U3BecTHO, yto MukpoPHK-126
MrpaeT BaXHYIO pOfib B PEryNaLMmn akTMBaLum nyTm GakTo-
pa pocCTa 3HAO0TEeNUS COCYAOB U HU3KWME YPOBHMU 3KCMPECCmm
MUKpoPHK-126 B cbiBOpOTKE CMOCOGHbLI BbI3bIBATh Aedek-
Tbl aHIMOreHesa, YTo MOATBEPXKAEHO pPSAOM MCCNefoBa-
Hui [30, 31]. Skcnpeccns MukpoPHK-210 unayuupyetcs ru-
nokcuen [32].11o faHHbIM HALWero NCcneaoBaHus, BbISIB/IEHD
[LOCTOBEPHbIE B3aMMOCBSA3M MEXAY KOHLEHTPAUMUAMKU B Cbl-
BopoTke kKpoBu MUKpOPHK-126 1 mukpoPHK-210 u ypos-
HeM OP®-23 (rs =-0,42; p = 0,04 urs =0,31; p = 0,05 co-
OTBETCTBEHHO).

@Qocdart-cBa3biBatOWME Npenapathl, He codepxaline
KanbUui, Takne Kak ceBenamepa kapboHaT, 3apekoMeHo-
Banu cebs Kak CpeLCTBa, CNOCOOHbIE CHUXATb BEPOSATHOCTb
Pa3BUTUS CEPAEYHO-COCYLMCTBIX OCTIOKHEHWIA, @ TaKKe ypOo-
BeHb OP®M-23 [33-36]. 3HaUMMO Takxe TO, UTO CceBenamepa
KapboHaT MOXeT NPUMEHATBCS Y NALMEHTOB HE TOMbKO HA 3a-
MeCTUTENbHON MOYEYHOM Tepanuun AMann3oM, HO U Ha Npef-
ounanusHon ctagmm XBI. Mo gaHHbIM HALero UccnenoBaHus,
6b110 MPOLEMOHCTPUPOBAHO, YTO B rpynne H0/bHbIX, MOY-
YyaBLlIMX ceBenamepa kapboHart, ypoeHb OPD®-23 6bin Ao-
CTOBEPHO HUXE, 3 Yepes rof, CHU3UIMCb nokasatenn MMJTXK
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Tabnuya 7. KoHueHTpaunmn OP®-23 B cbIBOPOTKE KPOBM B 3aBU-
cumocTum ot Tna reometpum JIXK (Metop, Kpackena - Yonnuca)

Table 7. Serum FGF-23 levels according to the LV geometry
type (Kruskal-Wallis method)

1) HopmanbHas reomeTpus 11 6,6 6,6-12,3

2) KOHLEHTpUYeCKoe pemMopenmpoBarne | 18 20,3 12,65-35,4
3) KOHLLEHTpUYEeCKas runepTpodus 41 | 42,15 23,8-43,2
4) 3KcLLeHTpUYeCKas rUnepTpodus 5 12,6 4.8-26,35

lpumeyarue. P ;= 0,04.P, = 0,03.P,, = 0,005. OctanbHble MEXrpynnoBbie pasnuyma cratu-
CTUYECKM He3HaYUMBbI (TecT MaHHa = YUTHM).

PucyHok 2. dxcnpeccus MUKpoPHK-126 B KpoBM y nauner-
TOB, NMOAYYALOLLMX/HE NoNyyatoLWMX ceBenamepa KapboHaT
(U-kputepuit MaHHa — YUTHM)

Figure 2. MicroRNA-126 expression in the blood
of patients receiving/not receiving sevelamer carbonate
(Mann-Whitney U test)
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MpueM cesenamepa T OtcyrcrBie npuema cesenamepa

1 MMM JIXK no paaHHbIM Ix0KT Ha dhoHe npoBoaMMON Tepa-
nuun. Takxke Yepes rof NnpMeMa cesenamepa kapboHarta oTme-
4anoCb 3HAYMMOE YBENNYEHNE IKCNPECCUMM NPOAHTMOrEHHOWM
MnkpoPHK-126.

BbiBOAbI

o pe3ynbrataM Halwero UccnefoBaHUs NOKa3aHo Noso-
XUTeNbHOE BAMSHME GocdaT-CBA3bIBAOLLEN TEpAnuMK, B YacT-
HOCTW ceBenamepa kapboHaTta, Ha NokasaTenu MUHepab-
HO-KOCTHOro obmMeHa, peMOAEeNMpoBaHMs CepaLa, a TakxKe
BMepBble MPOaHaNN3NPOBAHO BIMSHME TEPANUM HA YPOBEHD
akcnpeccum MukpoPHK.
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