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Lienb nccnepgoBanma. OLeHNTb B3aUMOCBA3b NPOBOCMANNTENbHBIX Li-
TOKIHOB 1 XEMOKIHOB C YPOBHAMU HAaTPUiypeTUUeCKuX NenTiaoB y NaLneHTos
C caxapHbim guabetom (CL1).

Matepuanbl u metoabi. 06cnefoBaHo 155 nauneHToB (14 MyxunH
1 61 xeHwuHa) ¢ (21 1n 2 Tuna B Bo3pacTe oT 34 fo 84 net. Bcem nauuen-
TaM NPOBOAMAN CTaHAAPTHOE KAUHUYEeCKoe 1 nabopaTopHoe 06cneoBaHue,
C OLIeHKOW YPOBHeil NpOBOCNANNTENbHbIX LMTOKUHOB (MHTepreiiKnHa-6
(Un-6), hakTopa Hekpo3a onyxoneii-anbda (PHO-anbda), XeMOKIHOB (MOHOKMH,
NHAYLMPOBAHHbIA MHTepdepoHoM-ramma (MIG), xeMOKuH, JKCpeccupyeMblil v
cexpeTupyemblii T-knetkamu (RANTES), dakTopos pocta (GakTop pocta gubpobnactos
23 (FGF-23), cocymmcTblii HA0TEAMANbHIN GakTop pocta A (VEGF-A), ypoBHeit HaTpuii-
ypeTnyeckux nenTugoB (Hatpuitypetyeckmit nentug B-tuna (BNP) n N-koHueBoit
MpONenTUZ HaTpuiiypeTuyeckoro ropmoHa B-tina (proBNP). OueHnBanach GyHKuMA
MoYeK Ha OCHOBAHUM COZlePXaHMA B CbIBOPOTKE KPOBU KpeaTiHINHa, nojicyeTa
ckopoctu Kny6oukosoit punbtpauun (CKO) no dopmyne CKD-EPI, onpesenenus
YPOBHSA anbOyMuHypun (CooTHoLLeHue anboymuH/Kpeatutut (A/K). lpoBoamnoch
3XoKapauorpaduueckoe UccnefoBaHIe No CTaHAAPTHOMY MPOTOKOATY € pacyeTom
pa3mepHbIX, 06bEMHBIX 11 CKOPOCTHBIX XapaKTepuCTUK. (TaTuCcTiAueckyto 06paboTky
NOAYYEHHbIX AaHHbIX TPOBOAMAM C IOMOLLbH NporpamMbl smSTATA 14.2 for Mac (2018).

Pe3ynbratbl. Y 57% naumentos ¢ C[] 6binn BbiaBneHbl 3HaueHna BNP
n proBNP, npeBbiwatowme guarHoctuyeckue yposuu BNP > 35 nr/mn u/unn
proBNP > 125 nr/mn. BNP v proBNP nonoxutenbHo koppenupoanu ¢ romo-
LMCTeMHOM, MOYeBOIi kincnotoii, UN-6, C-peaktusHbiM 6enkom (CPB), Bbicoko-
uycTBuTenbHbIM (P (BUCPB), A/K, kpeatuHuHom, umctatutom C, OHO-anbda,
xemokuHom (MIG, RANTES), paktopamu pocta (FGF-23, VEGF-A) (p < 0,05).
CornacHo pe3ysnbTaTam MHOXeCTBEHHOTO PerpeccMoHHOT0 aHanw3a, NpeanKTo-
pamu yBenuuexna proBNP asnanuce W1-6, A/K, kpeatunuu (8 = 0,70, p < 0,007,
B=3,51,p=0,01,8=097,p=0,01, cootBeTcTBeHHO). ROC aHanu3 onpepenun
HanbonbLUYI0 ANArHOCTUYECKYI0 3HAYNMOCTb KPeaTUHIHA ANA NPOrHO3MPOBaHUA
nobiweHna proBNP. 3naunmoctb UIT-6 okazanaco Boiwwe, uem A/K (AUG-0,777). Tak,
npv yposHe UI-6 (AUCG-0,789) = 3,1 Mr/mn uyBCTBUTENBHOCTD U CMELMdUUHOCTD
ANA yBenuueHns KoHueHTpaumn proBNP coctaunn 71,9% n 71,2%.

3aknioueHue. JIJ1-6 MoXeT BbICTYNaTh B KauecTBe He3aBUCUMOT0 NpeuK-
TOPa NOBbILUEHNA HATPUIApeTYeckIX NenTuaoB y nauneHTos ¢ ([l lanbHeliwee
U3yyeHue ponv NpoBOCMANUTENbHbIX GaKTOPOB B pa3BUTHI CEPALYHO-COCYAUCTIX
3ab0neBaHuii He0bX0ANUMO A1A NOAHOTO MOHUMAHNA NaToreHe3a pa3BUTUA cep-
JeYHOI He[LOCTaTOYHOCTH, UTO B AasbHeilLLeM N03BOANT C034aTb MPeANOCbIKA
JANA Noncka HoBolt 3 eKTUBHOI 1 Ge30MaCHOI NAaTOrEHeTNYECKOIA Tepanuu.
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Aim: to assess the relationship of proinflammatory cytokines and chemokines
with the levels of natriuretic peptides in patients with diabetes mellitus (DM).

Materials and methods. A total of 155 patients (14 men and 61 women)
with type 1and type 2 diabetes, aged 34 to 84 years, were examined. All patients
underwent standard clinical and laboratory examination, with an assessment
of the levels of pro-inflammatory cytokines (interleukin 6 (IL-6), tumour necrosis
factor alpha (TNF-alpha), chemokines (monokine induced by interferon-gamma
(MIG), requlated upon activation, normal T cell expressed and presumably secreted
(RANTES), growth factors (fibroblast growth factor-23 (FGF-23), vascular endothelial
growth factor (VEGF-A), natriuretic peptides (B-type natriuretic peptide (BNP),
N-terminal fragment of B-type natriuretic peptide (proBNP). Renal function
was assessed based on the levels of serum creatinine, glomerular filtration rate
(GFR), which was calculated according to the CKD-EPI formula, and albuminuria,
which was assessed as albumin/creatinine ratio (A/C). An echocardiographic
examination was conducted according to the standard protocol with the calculation
of dimensional, volume and speed characteristics. Statistical data analysis was

Results. 57% DM patients had BNP and proBNP levels exceeding
the diagnostic values of BNP > 35 pg/ml and/or proBNP > 125 pg/ml. The levels of
BNP and proBNP positively correlated with the levels of homocysteine, uric acid, IL-6,
Creactive protein (CRP), high-sensitivity G-reactive protein (hsCRP), A/C, creatinine,
cystatin C, TNF-alpha, chemokines (MIG, RANTES), growth factors (FGF-23, VEGF-A)
(p < 0.05). According to multiple regression analysis, predictors for increased proBNP
were IL-6, A/K, creatinine (8 =0.70, p < 0.001, 8=3.51,p=0.01,8=0.97,p=0.01,
respectively). ROCanalysis determined the highest diagnostic significance of creatinine
for the prediction of increased proBNP. The significance of IL-6 proved higher than A/C
(AUG0.777). Thus, when the level of IL-6 (AUG-0.789) was 3.1 mg/mi, the sensitivity and
specificity for increased proBNP concentration were 71.9% and 71.2%, respectively.

Conclusion. IL-6 might be an independent predictor of increased levels
of natriuretic peptide in patients with diabetes. Further study of the role
of pro-inflammatory cytokines in the development of cardiovascular diseases will
make it possible to finally decode the mechanisms of their pathogenesis, which
will further allow us to understand their complex effect on the body and obtain

performed using smSTATA 14.2 for Mac (2018).

CepedHO-COCYIVICTbIE OC/IOXKHEHN caxap-
Horo auabera (CII) ocraroTcs OgHOM 13 HauOO-
Jlee aKTYa/lbHBIX MIP06IeM COBPEMEHHOI Meu-
IOVHBI. HO ITaHHBIM prHHOFO HpOCHeKTI/IBHOFO
nccnegosanusa MRFIT, nannane CJII yBenmdn-
BaeT BEPOATHOCTb CMEPTHU OT CEPAedHO-COCY-
OVCTBIX IPUYMH B 3 pasa (1), a puck pa3Butus
HOBBIX C/Iy4aeB XpPOHUUYECKOI CepHevHoil He-
pocraroyHoctu (XCH) yBenuuuBaercs B 1,7-
3,3 pasa. Habmopmaemas accounanuns ClI u cep-
IeYHOI HEJOCTATOYHOCTI MOXKET OOBSICHATHCSA
HECKOJIBKMMII OYEBMITHBIMMI MEXaHMU3MaMU. JTO
¥ BBICOKasA paCHpOCTpaHeHHOCTb y IIAalI€EHTOB
¢ CIl naubomnee 3HAYNMBIX (PAKTOPOB pUCKa
CH - aprepuanbnoit runeprensuu u VIBC. 9o
u grabeTndecKas KapauOMUOIIATHS, IIPU KOTO-
POJI PasBUBAIOTCSA CTPYKTYPHO-(YHKIIMOHAIIb-
HbIe M3MeHeHNA MMoKapya y manueHTtos ¢ C/I,
BKJIIOYAIOLIVE YBe/TMYEeHNe MAacChl MIOKapHa Jie-
BOTO >KeTyI0UKa, yBe/TM4eHe TONIIHbBI CTEHOK
1 06'beMOB KaMep, MUOKapAnaabHblil Gubpos,
BHyTpI/IKHeTO‘{HOQ HaKOIIJZIEHME JINIIN0B, Ha-
PYLIeHMEe IMACTONNIECKON U CUCTONUIECKON
(byHKLU/II/I M CHUJXEHUE 93TaCTUYHOCTU )KeHy-
mouka (2).

Heckonbko et Hasaj 6bl1a IpefIoXeHa
HOBas MOJE/Ib Pa3BUTHA U IPOTPECCUPOBAHUSA
XCH, cyTb KOTOpOI1 3aK/II049a€TCS B CICTEMHOM
BOCITaJICHUM KaK KaTajau3aTope CepAedHo-Cco-
CYRBUCTBIX HapymeHuit (3-6). CormacHo aToi
Teopuu, HecrenudruecKass aKTUBALU MaK-
po¢aros 1 MOHOILMTOB, Peanu3yIIasiCs Ipn
TAXENbIX HapyHIeHI/IHX MI/IKpOL[I/IpKy)IHI_U/II/I,
ABJIAETCA MHAYKTOPOM CUHTe3a IIPOBOCIIAN-
TeNbHBIX HIUTOKMHOB (7-9). B HacTos1Iee Bpe-
MA n3BecTHO 6omnee 30 BUIOB LIUTOKNHOB, T'-
NIePIKCIIPECcC sl KOTOPBIX ABIAETCA TPUTTEPOM
K Pa3BUTUIO CYOK/IMHNYIECKOTO BOCIIA/ICHS, 9H-
IOTENNaNbHOI AUCYHKINH, TOPasKeHII0 MeMO-
PaH KapAMOMUOLIITOB 1 X TUIIEPTPOGUM, yCu-
JIEHWIO AIIONITO3a KaPAMOMUOLUTOB U U30bITOY-
HOMY Pa3BUTHIO BHEKIETOYHOI'O KOJIJIATEHOBO-

ro marpukca muokapga (10, 11). MisBecrten psin
TECHO CBA3AaHHbBIX KOMIIOHEHTOB I/IMMyHHOf;I CHuc-
TeMBI, KOTOPbIE MOTYT y4aCTBOBAaTb B IIaTOT€He-
3e XCH, u raBHbBIE U3 HUX — IIPOBOCITA/INTENb-
Hble [UTOKMHBI, XeMOKMHBI, OKCI/J] a30Ta, MO-
JIEKYJIBl afiT€3UM, ayTOAHTUTENA, SHLOTE/TNHBI.
OpHako ux ponp B mporecce GOpMUPOBAHNUS
cugppoma XCH nmoka okoHYaTeNnbHO He OIIpe-
TeTeHa.

Llenb nccnegoBaHuna

OueHnTh B3aMIMOCBSI3b IPOBOCIIATNTETBHBIX
IIMTOKMHOB U XeMOKVHOB C YPOBHSIMM HaTPUIi-
yperudeckux nentuzos (HYII) y manuenTos ¢ CJI.

MaTepmanbl n metoabl

O6crnenoBano 155 manneHToB (40 My>X4uH
u 115 >xenmun) ¢ CII 1 u 2 Tuma ¢ gInTeaIbHO-
cThio 3abomeBanus 13,70+8,94 net, B Bo3pacTe
oT 34 no 84 net. Y 86% maiimeHTOB, BKIIOUEH-
HBIX B UCCIIe[JoBaHNe, B aHaMHe3e 6b1tn VIBC
n/unn AL KpurepusmMu BK/IIOYeHUS B OCHOB-
HYIO TPYIIY KCCIEeROBAHMA OBIIN: MHPOPMU-
poBaHHOe corjacKe manueHTta, Hanuune CJI
2 tuma unu CJI 1 Tuna B aHamHese. C 1e/Ibio
MUHMMM3ALMN BAUAHUA APYTUX GAKTOPOB 13
MCCIENOBAHNS VCKITIOYA/TUCh MTAIIMEHTHI C 3a00-
JIeBaHUAMMU M TOBUHOI Ke/le3bl, COIPOBOX-
JaromuxcA MaHn(peCTHBIM HapylleHyreM QyHK-
LU, C TIeYeHOYHOI HeJJOCTATOYHOCTHIO, AaKTUB-
HbIMU (OpPMaMU remaTuTa, CUCTEeMHBIMHU ayTO-
MMMYHHBIMI 3a00/IEBAHVSIMM, OHKOJIOTM9€CKI-
MU 3a00/1eBaHISIMI B aHAMHe3€, OCTPBIMI KOPO-
HapHBIMI COOBITUAMY, C AMMU30AMU TPOMOO-
3MOO/INY JIETOYHOIL apTepyH, OCTPBIMY Hapylile-
HISIMM MO3TOBOTO KPOBOOOpaIleHUs B aHAM-
He3e MeHee 6 Mecs1leB 10 Havyasla UCC/IefOBaHMs,
HOpOKaMI CepAla, MH(PEKIIMOHHBIM 9H/J0Kap-
nutoM, GUOpUIIALYeN Ipefcepanil, XpOHIYe-
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CKOIJI peBMaTI4YecKoit O0/Ie3HBI0 Cepyilia, aHeMuelt
CpeHel U TSOKENIOV CTETIeHY TSYKECTH, TAXKEIbIMU
MHQpEKIMAMY, C YKa3aHMeM Ha 3/10ynoTpebe-
Hue ajkorosneM. IlarueHTs! nony4yanyu tabme-
TUPOBAaHHbIE CAXapOCHIDKAIOIMe TIpeIaparsl
(rpyImis! OUryaHuIOB, Cy/1b()OHNIMOYEBIHEL),
KOMOMHMPOBAaHHYI0 CaXapOCHIDKAIOIIYI0 Tepa-
o (TpyImnsl OUTyaHWU/0B, CYIbGOHNIMOYEBN-
HBI, 6a3a/IbHBII MHCY/INH), MHCYINHOTEPAIINIO
(TeHHO-VH>XEHEPHbIe MHCYINHBI KOPOTKOTO
U HpOAJIEHHOTO JeiicTBus1). ColmyTCTBYyIOIas
Tepanus NanueHToB OblIa MAKCHMaTIbHO CTaH-
[ApTU3MPOBaHA C LB N30€XKaTh JOIIOTHNTE/Tb-
HBIX BIVSTHUI U BKJIIOYAJIa CIEAYIOIINe TPYIIIIbI
IIpeIapaToB: MHIMOMTOPBI aHIMOTEH3UH-TIIpeBpa-
maromtero ¢hepmeHTa, 6I0KaTOPHI PELENITOPOB
AHTMOTEH3MHA, 67I0KATOPBI Ka/IbIIVEBbIX KAHA/IOB,
6eTa-0710KaTOPBI, LNYPETUKA, IIPerapaThl aljeTII-
CaIMLIMIOBON KMC/IOTBI, CTATUHBI.

Bcem mareHTaM IIpOBOAVIIN KIMHIYECKOE
u nabopaTopHoe 06CIefoBaHNe, BKIOYAlolIee
omnpenernenne nugekca maccer tena (MMT), nc-
C/lefloBaHMe YPOBHS IIMKMPOBAHHOTO I€MOITIO-
6una (HbAlc), C-peaxrusnoro 6enka (CPB), BbI-
cokouyBctBurensHoro CPB (8uCPE), moueBoii
KJCIOTBI, INIIMHOTO CIIeKTpa KpoBu (001mit
xonecteput (OX), rpurnuuepunst (TT), xomne-
CTepI/IH HI/IHOHOTH/I(ZaXapI/I,HOB BBICOKOJ ITJIOTHO-
cru (JITIBII), Xx0/ecTepyH MMUIIOMOIICAXaPI/IOB
Huskoit mrotHoctu (JIITHII), xonecrepun nu-
IIOTIO/IMCAXAPUOB OY€Hb HIU3KOI IIOTHOCTH
(JITIOHII), untepneitkuna-6 (MJ1-6), ypoBHeit Ha-
Tpultyperndeckux nentusos (BNP u proBNP)
B CBIBOPOTKE KPOBIL.

OuenyBanach QyHKINA IOYEK HA OCHOBA-
HUY COIEPXKaHNs B CBIBOPOTKE KPOBU KpeaTi-
HuHa, nogcuera CK® no ¢popmyne CKD-EPI,
oIlpefielleHN sl YPOBHA albOyMUHYpun (COOTHO-
meHne anboymyH/kpearunut (A/K).

JlononHNTeIbHBIE MCCTIEHOBAHMS BKIIIOYA-
NV OIpefie/ieHVie YPOBHsI MOP(OTeHeTIYeCKO-
ro ¢pocdarypudeckoro 6enka FGF-23. Konnye-
cTBeHHY0 KoHIeHTpanuio FGF-23 (C-Terminal)
B CBIBOPOTKE KPOBIU OIpee/Is/IN C UCTIONb30Ba-
HJIeM KOMMep4ecK1x Habopos ¢upmer Biomedica
(ABcTpus) MeTOZOM MMMYHO(EPMEHTHOTO
aHanmusa. Onpenenenne yposreit ®HO-anbda,
xemoknHOB MIG n RANTES, dakropa pocra
VEGF-A ocy1ecTBIAIOCHh C UCIIONb30BAHUEM
KOMMep4ecK1x Habopos ¢upmbl eBioscience (AB-
CTPM1) METOIOM MMMYHO(MEPMEHTHOTO aHa/IN3a.

Oxoxapayorpadudeckoe MCCIefoBaHNe IPO-
Bofmtoch Ha armnapare VIVID 9 EXP (M + B pe-
JKUM + [JBETHOE KapTUPOBaHMe) B IIO/IOKEHNN
[al[MeHTa JIe)ka Ha CIIMHe 1 Ha JIeBOM OOKy
B CTaHJAPTHBIX 9XOKapAMorpapuIeckux mno-
3UIUSAX IO CTAHZAPTHOMY IIPOTOKOJY C pac-
YeTOM PasMEPHBIX, 00BEMHBIX I CKOPOCTHBIX
XapaKTepPUCTUK.

CraTucTdecKyo o0paboTKy IMOTyIeHHbBIX
JAQHHBIX IPOBOAVJ/IN C TIOMOIIBIO IIPOT'PAMMBI
smSTATA 14.2 for Mac (2018). B npepcras-

JIeHHOI paboTe TaHHBIE IPECTAB/ISAIN B BULIE
Me (25-75), rne Me - mepmaHa, 25 — 25-i1 mpo-
LEeHTUIb U 75 — 75-11 MPOLeHTU/Ib, Min — M-
HUMaJIbHOE 3HaUYeHMe, MaX — MaKCUMaJIbHOe
3HaueHJe Be/MYUHBL. [Ipy OTCYyTCTBUY IO UIN-
HEeHUs 3aKOHY HOPMa/lbHOTO pacIlpefeneHns
OlLIeHIBaeMBIX TIePEeMEHHBIX MCII0/Tb30Ba/IN He-
nmapamerpudecknit Kpurepuit U-tecta MaHHa —
Yuran. OLeHKY KOPPeTsIMOHHOM 3aBUCYMOCTI
IPOBOAVIN C IOMOIIBIO IOCTPOEHNA KOoppe-
JTATUMOHHON CeTU C MOMOIIBI0 MPOTPAMMBI
Cytoscape 3.5.1 (CIIIA) n npuno>xeHus K Ipo-
rpamme Metscape 3.1.3 ¢ ycTaHOB/IEHMEM TIOPO-
roB koaddurmenta koppemsanguu > 0,3. [Tocme
KOPPEJIAIVIOHHOTO aHaIN3a IIPOBOMIN MHOXe-
CTBEHHBIIT PErPeCCUOHHBIN aHAJIN3 C BBIYVICIIE-
HyeM KoadduiuenTa mHeiiHoI perpeccun (R?)
U IOCTPOEHNEM YPaBHEHNA JIMHEHON 3aBUCH-
MocTu. [InarHocTiyeckasi TOY4HOCTh O1oMapKe-
POB OLIEHMBAJIACh C IIOMOIIBIO aHAIM3A XapaK-
tepucTudecknux Kpusbix (ROC - aHanmus).

Pe3ynbTaTbl n 06cyKaeHNe

Bce manumeHTHl, BKIIOUEHHBIE B HAllle MC-
clefoBaHMe, UMeIN ACCOLUMPOBAHHYIO IIaTO-
JIOTUIO, TIPECTABIISIONIYI0 MOP(OIOTMYECKYIO
ocHoBy 11 passuTya XCH. CornmacHo pekoMeH-
manusaM EBporerickoro o61iecTBa Kapguonoros
110 AVATHOCTUKE U JIEYEHNIO OCTPOI M XPOHU-
YeCKoIl cepaeuHoit HefoctatouHocTu 2016 (12),
crepgyoomuM sTanoM B iuardoctuke XCH nocre
OII€eHKV CUMIITOMOB ¥ IIPM3HAKOB SBIAETCA
oIpeje/ieHle HATpUITYpeTU4eCKUX MeITUO0B
(pmarnoctuyeckue yposHu BNP > 35 nr/mn
u/vimu proBNP > 125 nr/mn). B Hatem uccrneno-
BaHUM y 57% nanyentos ¢ CJI 6bIIM BIABIIE-
Hbl 3HadeHrsA BNP u proBNP, npesbimaromune
OUAaTHOCTUYeCKUe TTOKa3aTeNu, 4TO Jalao OC-
HOBaHIe /I IIPOBefleHNs 9XoKapauorpadu-
YeCKOro McciegoBanus. Y Bcex mamueHToB OB
npesbimana 50% (63,33+4,83%), a yBenudeHune
MHJEeKca MacChl MUOKapfa JIeBOTr0 XKelylouKa
(MMMJDK) = 115 r/m? g My>X4uH 1 = 95 /M2
IUIA XKeHIMH Habmofanoch y 100% maryeHTos,
YTO MOXXHO pacIjeHuBaTh Kak Hanmuue XCH
C coXpaHeHHOI1 (hpaKiueil BBIOpoca.

be3ycnoBHO, CylLIecTByeT MHOXKECTBO cep-
IDEeYHO-COCYAMUCTBIX U JIPYTUX NPUINH, BbI3bI-
Batomux nosbimenne BNP n proBNP - sto, Ha-
IIpuMep, BO3PACT U IMOYeYHas HeJOCTATOU-
HocTb (13). Ho, ¢ gpyroit cTOpOHBI, YpOBEHb
HATpUITypeTNYeCcKX MeNTU0B MOXKET CHIKATh-
CA 'y TALMEHTOB, CTPAJAlOINX OXKMPEHNEM (14).
B namreit pabote 1 Bospact (MennaHa 60 ner),
U CHYDKeHMe QYHKIVM TTo4YekK (MefnaHa KpeaTn-
HyuHa 303 MKMOJIB/JT) BIIOJIHE MOT/IM 00OYC/IaBIN-
BaTb OOHAPY>KEHHBIII HAMY OOJIBIION ITPOLIEHT
nanyeHToB ¢ Cll 1 mpefnonoXnTeNbHO HaIN-
yueMm XCH, oyHaKO 9TM ke MalMeHThl UMENTN U
M36BITOUHYI0 MacCy Tenma (MefuaHa 28,52 Kr/m?),
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YTO, KaK YKa3bIBa/lOCh BbIIlle, IMeeT 0OpaTHBII
s dext Ha mokasarenn BNP u proBNP.

Takum 06pasoMm, MCXOfsA U3 KPUTEPUEB U-
arHoctuky XCH ¢ coxpanenHoit ¢ppakijneir
BoiOpoca (XCH-c®B) (anamues 3abosesa-
nusa (VIBC, AT, XBII), ®B JI)K > 50%, moBbI-
meHHble ypoBHM HYTI, runeprpodus JIXK no
maHHBIM Ox0-KI') MBI pasgennniu Hamux ma-
1ueHToB Ha 2 rpynmsl: ¢ XCH-c®B u 6e3 XCH
(rabmumna 1).

Kax BugHO M3 JaHHBIX TaOIUIBI, YPOB-
Hu TT y maygmentos ¢ CII u XCH 6bi1u go-
CTOBEpHO Bbllle, yeM y nanuenton ¢ CJI 6e3
XCH (2,10 (1,57-2,40) mMonb/n npoTtus 1,54
(1,09-2,10) mmonb/n, cooTBeTCTBeHHO). [Ipn
9TOM U3MEHEHUI CO CTOPOHBI JPYTUX ITapaMeT-
POB IUNNUAHOTO CIEKTPa KPOBU MEXAY IPyI-
mamu nonaydero He 6buro0. ITanuents ¢ XCH
MMeNY BbIpakKeHHbIe M3MEHEHMA CO CTOPOHBI
ToKasareseli moueyHoi GyHkuum. Tak, ypoBHM
KpeaTVHIHA U 9KCKpeLysi 6e/Ika ¢ MO4oit ObI/n
3HAYMMO Bblllle, yeM y rpymnmsl 6e3 XCH (303,0
(155,0-437,5) mxmonb/n mpotus 71,0 (61,0-86,0)
MKMOb/1 u 24,95 (8,55-51,35) MIr/MMOJIb IPO-
Tus 2,95 (2,33-7,96) Mr/MMoIb, COOTBETCTBEH-
HO). KoHIleHTpanusA NpoBOCIaauTeIbHBIX I1-
TOKVMHOB, XeMOKIHOB ¥ ()aKTOPOB POCTa, KaK
n ypoau CPB, BuCPb, romouucrensa, moue-
BOJI KMC/TOTHI OBLIN TaKyKe JOCTOBEPHO BbIIlle
B rpynme CJI u XCH, yem 6e3 XCH.

Y naumenTtos ¢ CJI 1 IOBBIIIEHHBIMY YPOB-
mamu HYII macca muoxappa JIK n MMJDK
ObLIM JOCTOBEpPHO 6ObIle, YeM y MallieH-
TOB C HOpManbHbIMU ypoBHAMM HYTI (272,0
(242,0-312,0) mpoTms 216,0 (170-240,5) r 1 146,5
(127,75-168,0) mpotus 128,5 (117,5-151,0) r/m*
COOTBETCTBEHHO, p < 0,001).

ITocTpoeHne KOppeNALMOHHBIX CeTell ¢ ycTa-
HOBJICHIEM IIOpOTra 3HAUeHN A KOPPETIALVIOHHOTO
koapPuimenrta > 0,3 BBIABUIO B3aUMOCBSA3b
BNP u proBNP ¢ Bo3amoxxHbIMU (pakTOpaMn
koppernsanuu (pucyHok 1). Ha nanHOM pucyHke
IpeficTaB/IeHbl BCe ITOKa3aTe/lu, MMeIoL e JI0-
cToBepHble 3HaueHus npu p < 0,05. Hanbormee
CUJIbHBIE KOPpeNALVOHHbIe B3a/IMOOTHOIICHA
Habmofanuch MeXxay proBNP u kpearnauaoM
(r=0,77,p =0,00001), proBNPu A/K (r=0,74,p =
0,00001), proBNP n MJI-6 (r = 0,73, p = 0,0001),
proBNP u romonucrennom (r = 0,64, p =
0,00001), proBNP u 84CPB (r = 0,57, p = 0,00001),
proBNP u VEGF-A (r = 0,47, p = 0,005), proBNP
n FGF-23 (r = 0,59, p = 0,00001), proBNP
n RANTES (r = 0,41, p = 0,0001), proBNP nu MIG
(r=0,47, p = 0,00001), proBNP 1 ®HO-anbda
(r=10,38,p=0,02).

PesynbTaTbl KOppe/IALMOHHOIO aHaIN3a IIo-
3BOJIM/IM BKJIIOYUTD 3HAYMMble IIepeMeHHbIe
B MHO>XE€CTBEHHBIII peTPeCCHOHHBIN aHA/IN3 [J1A
npoBepKu accounauun proBNP ¢ ypoBHAMM
IIMTOKMHOB, ()aKTOPOB POCTA 1 JPYTUX I1apa-
MeTpoB (Tabmuiia 2).

Tabnuua 1.

XapakTepuctuka naunenTos rpynnbl ¢ CJl B 3aBucumoctin ot Hanuuma XCH, (Me, 25%-75%/11)

lpynna nayuenToB c CAi, n = 155
Mokasatenb XCH-c®B 6e3 XCH
n=89 n=66
Bospacrt, net 61,00 (55,00-67,00) 57,00 (44,00-65,0)
WMT, Kr/m? 28,52 (25,06-34,95) 31,59 (26,06-35,20)

YpoBeHb HbAc, % 8,70 (7,95-9,40) 8,90 (7,90-9,60)
TI, Mmonb/n 2,10 (1,57-2,40) 1,54 (1,09-2,10)
XC NNBIM, mmonb/n 1,34 (1,06-1,62) 1,27 (1,06-1,47)
XCNMHMA, mmonb/n 3,45 (2,75-3,92) 3,17 (2,69-3,69)
XCNOHT, mmonb/n 0,84 (0,60-1,03) 0,70 (0,49-0,97)
OX, mmonb/n 5,20 (4,70-6,10) 5,20 (4,70-5,70)

303,00 (155,00-437,50) 71,00 (61,00-86,00)
24,95 (8,55-51,35) 2,95 (2,33-7,96)

KpeaTuHWH, MKMOnb/n
A/K, mr/mmonb

MoueBas Kncnota, MMosnb/n 0,32 (0,25-0,38) 0,51 (0,36-0,60)
VEGF-A, nr/mn 551,8 (222,63-834,2) 299,65 (226,89-481,8)
FGF-23, nmonb/n 3,22 (1,09-9,55) 0,52 (0,27-1,08)

RANTES, Hr/mn
OHO-anboda, nr/mn

97,87 (78,0-151,40) 74,52 (61,67-88,41)
14,89 (8,83-25,91) 11,60 (8,19-17,15)

MIG, nr/mn 502,6 (121,71-960,05) 107,81 (73,37-231,93)
CPB, mr/n 8,2 (5,65-11,1) 3,15 (1,65-5,65)
BYCPB, mr/n 9,5 (7,0-13,5) 4,2 (2,5-6,95)
WN-6, mr/mn 7,96 (2,85-12,65) 1,9(1,6-3,12)
lomouncTenH, MKkmonb/n 14,0 (10,25-21,3) 8,7 (7,45-11,5)
BNP, nr/mn 203,35 (101,25-346,95) 24,4 (19,65-29,65)

proBNP, nr/mn 537,85 (226,1-787,0) 76,4 (55,35-100,75)
Macca mnokapga JIX, r 272,0 (242,0-312,0) 216,0 (170-240,5)
UMMIX, r/m? 146,5 (127,75-168,0) 128,5 (117,5-151,0)

Opakuua Bbibpoca JIXK, % 62,00 (59,00-62,00) 65,00 (62,00-65,00)

NS
NS
NS
0,0006
NS
NS
NS
NS
<0,0001
<0,0001
<0,0001
0,004
<0,0001
<0,0001
NS
<0,0001
<0,0001
<0,0001
<0,0001
<0,0001
<0,0001
<0,0001
<0,0001
<0,0001
<0,0001

JIEBOT0 XKeNyA04Ka.

Table 1.

TpumeyaHwe—NS— cratuctnyeckm HezHaummo, JIX — nesbiii xenyaouek, IMMITX — nkaekc Maccbl Muokapaa

Characteristics of patients with diabetes, depending on the presence of CHF, (Me, 25% 75% (l)

DM group, n=155

Parameter CHFpEF without CHF P
n=89 n=66
Age, years 61,00 (55,00-67,00) 57,00 (44,00-65,0) NS
BMI, kg/m? 28,52 (25,06-34,95) 31,59 (26,06-35,20) NS
HbA:c, % 8,70 (7,95-9,40) 8,90 (7,90-9,60) NS
TG, mmol/I 2,10 (1,57-2,40) 1,54 (1,09-2,10) 0,0006
HDL-C, mmol/I 1,34 (1,06-1,62) 1,27 (1,06-1,47) NS
LDL-C, mmol/I 3,45 (2,75-3,92) 3,17 (2,69-3,69) NS
VLDL-C, mmol/I 0,84 (0,60-1,03) 0,70 (0,49-0,97) NS
TC, mmol/I 5,20 (4,70-6,10) 5,20 (4,70-5,70) NS
Creatinine, mcmol/I 303,00 (155,00-437,50) 71,00 (61,00-86,00) <0,0001
A/C, mg/mmol 24,95 (8,55-51,35) 2,95 (2,33-7,96) <0,0001
Uric acid, mmol/I 0,32 (0,25-0,38) 0,51 (0,36-0,60) < 0,0001
VEGF-A, pg/ml 551,8 (222,63-834,2) 299,65 (226,89-481,8) 0,004
FGF-23, pmol/I 3,22 (1,09-9,55) 0,52 (0,27-1,08) < 0,0001
RANTES, ng/ml 97,87 (78,0-151,40) 74,52 (61,67-88,41) < 0,0001
TNF-alpha, nr/mn 14,89 (8,83-25,91) 11,60 (8,19-17,15) NS
MIG, pg/ml 502,6 (121,71-960,05) 107,81 (73,37-231,93) < 0,0001
CRP, mg/I 8,2 (5,65-11,1) 3,15 (1,65-5,65) <0,0001
hsCRP, mg/I 9,5 (7,0-13,5) 4,2 (2,5-6,95) <0,0001
IL-6, mg/ml 7,96 (2,85-12,65) 1,9(1,6-3,12) < 0,0001
Homocysteine, umol/I 14,0 (10,25-21,3) 8,7 (7,45-11,5) <0,0001
BNP, pg/ml 203,35 (101,25-346,95) 24,4 (19,65-29,65) < 0,0001
proBNP, pg/ml 537,85 (226,1-787,0) 76,4 (55,35-100,75) < 0,0001
Left ventricular mass, g 272,0 (242,0-312,0) 216,0 (170-240,5) < 0,0001
LVMI, g/m? 146,5 (127,75-168,0) 128,5 (117,5-151,0) < 0,0001
LVEF, % 62,00 (59,00-62,00) 65,00 (62,00-65,00) < 0,0001
Note-NS - statistically nonsignificant, LV — left ventricular, LYMI — left ventricular mass index.
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PucyHok 1.

Ipauueckoe
n306paxeHue Koppens-
LmoHHoi ceTn BNP

1 proBNP ¢ Bo3MOXHbIMK
dakTopamu Koppenauun
y naumentos ¢ ([l
(TonwwmHa nuHMiR
npeacTaBafeT cuny
koppenauun. Kpactble
NIHUN — NONOXUTENbHAA
koppenauua. (uHum
NVHUN — OTPULLATeNbHAA
Koppenaums)

Figure 1.

Graphical representation
of the correlation
network BNP and proBNP
with possible correlation
factors in patients

with diabetes

(Line weights represent
the strength of the
correlation. Red lines
are positive correlation.
Blue lines are negative
correlation)

Tabnuua 2.
MHoeCTBeHHbliA
JINHElHbIIA perpeccMonHbIiN
aHanu3 proBNP

€0 3HaUMMbIMI aKTOpamu,
3a/1aHHbIMI AN1A BO3PACTa,
romouucrenHa, B4CPb,
VEGF-A, FGF-23, RANTES,
MIG, OHO-anbda, UI1-6,
A/K v kpeaTuHUHa

Table 2.

Multiple linear

regression analysis

of proBNP with significant
factors adjusted for age,
homocysteine, hsCRP,
VEGF-A, FGF-23, RANTES,
MIG, TNF-alpha, IL-6, A/C
and creatinine

1126

Kpeatunuu/
Creatinine

NN A =Tl

e
Mopouun/Podocin “‘.

MpusHak B p 95% ClI
Bospact -0,91 0,66 -4,97.3,14
lTomounctennH -1,56 0,59 -7,29;4,16
B4YCPb 6,70 0,10 -1,24,14,63
VEGF-A 0,06 0,53 -0,13;0,25
FGF-23 -7,34 0,50 -28,62;13,94
RANTES -0,95 0,24 -2,54;0,64
MIG 0,01 0,83 -0,07;0,09
OHO-anbda 0,74 0,79 -4,84;6,33
nn-6 1,70 < 0,001 1,51;2,49
A/K 3,51 0,01 0,91;6,12
KpeaTnHuH 0,97 0,01 0,30;1,64
R?=0,60

MpumeyaHne—R—HecTaHAAPTU3NPOBAHHbIN PerpecCUoHHbIt Ko3hduLM-
eHT-Cl: — KOHOUAEHUMOHHbIIA HTEpBan.

Mpun3Hak B p 95% Cl
Age -0,91 0,66 -4,97;3,14
Homocysteine -1,56 0,59 -7,29;4,16
hsCRP 6,70 0,10 -1,24,14,63
VEGF-A 0,06 0,53 -0,13;0,25
FGF-23 -7,34 0,50 -28,62;13,94
RANTES -0,95 0,24 -2,54;0,64
MIG 0,01 0,83 -0,07;0,09
TNF-alpha 0,74 0,79 -4,84,6,33
IL-6 1,70 <0,001 1,51;2,49
A/C 3,51 0,01 0,91;6,12
Creatinine 0,97 0,01 0,30;1,64
R?=0,60

Note—B8—non-standardized regression coefficient-Cl: — confidential interval.

T e
RS

V3BecTHO, YTO XpOHMYECKAA TUIEPIINKE-
muaA npu ClI, HesaBucumo ot Hannmuua VBC
U apTepuanbHOl I'UIePTEeH3U, ABIACTC IPU-
YIHOJ HENIOCPEeCTBEHHOTO IIOPaXkeHN ceprie-
YHOJ1 MBIIIIIBI, KOTOpOE IIPUBOJUT K Hapylle-
HUIO QPYHKIIUM JIEBOTO XKeNTyLOouKa U PasBUTUIO
cepeyHOll HeJJOCTaTOYHOCTH. B Hamem uccre-
TOBAaHUM MbI He IOJTYYMIN JOCTOBEPHOIL KOp-
pensanuu mexay HbAlc n HaTpuityperudecku-
mu entugamu (p > 0,05). BosmoxxHo, oTpuia-
TETIbHBII PE3Y/IBTAT CBA3AH C CAXapOCHIDKAOIIEN
Tepaluell, HallpaB/lIeHHOI Ha NOCTVXKEHNE Iie-
JIeBbIX 3HAYEHMII TTTMKeMU.

PesynbTaThl MHOYKECTBEHHOTO PETPECCUOHHO-
TO aHa/M3a YKa3bIBaIOT Ha MOTEHI[MATbHYIO POITb
NJI-6, A/K, kpeaTuHIHA B Ka4eCTBE IPEUKTO-
poB yBenuuenns proBNP (8 = 0,70, p < 0,001,
8 =3,51,p =001, 8 =097 p = 0,01, cooTBer-
cTBeHHO). U ecnu ponb kpeatunuHa u A/K, xak
HE3aBUCUMBIX [PERNKTOPOB HeO/IaronpusTHO-
TO CepyieYHO-COCYUCTOrO IPOrHO3a, 0Ka3aHa
U He nofiBepraercsi comHenno (15-17), To ponp
WNJI-6, Kak anbTepHATUBHOIO MapKepa, npef-
craBnseT uHTepec. [IpoBefieHHbIe MCCIenOBa-
HISA TIOKAa3bIBAIOT, 4TO VIJI-6 MOXXeT BBICTYIIaTh
B KauecTBe He3aBJCHMOIO IpeJUKTOpa pa3BU-
A MHPAPKTa MUOKapAa y 3JOPOBBIX /INII, &
TaK>XKe 00111ert cMepTHOCTH ¥ TOXKMIbIX (18). TTo-
MIMO 3TOT0, UMEIOTCS BCe OCHOBAaHUSA CUUTATD,
410 BbICOKUI TUTP MJI-6 MOXeT cr1oco6CcTBO-
BaTh yXy/UIEHNUIO IpOrHo3a nanuentos ¢ XCH,
MONTyYaoIuX crenudndeckoe nedeHue (19, 20).
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C 1enplo OLIEHKY AMAarHOCTUYECKON 3Ha-
YIMOCTH MCCIeyeMbIX O1IOMapKepoOB M/ IpO-
rHosupoBaHus yBenudenus HYTI namu 6b11 BbI-
IIOTHEH CPAaBHUTEIBHBIN aHA/IN3 IIOLIAJeN IO
xapakTtepuctudeckumu kpuBeiMu (ROC AUC)
UCCIeqyeMbIX IToKa3aTesnelt. [I1d Kaxxgoro us
IDaHHBIX 6MOMapKepOB OBIIV BBIYMCTIEHBI OLTH-
Ma/IbHBbIE 3HAUEeHMs ITOPOTa OTCEYEHMS Ha OC-
HOBAaHUI MaKCUMa/lIbHOJ YYBCTBUTEIBHOCTH
u crenuduyHOCTH (PUCYHOK 2).

B pesynbTaTe MbI IOIY4YMIN C/IEAYIOMIYIO
KapTUHY: KaK ¥ IPeAIoIaranoch, Hambomb-
mas [MarHOCTMYeCKas 3HAYMMOCTb OblIa
BbIAB/IeHa y KpeaTuHnHa (AUC-0,893), Ho pn
3TOM 3Ha4MMOCTb JIJI-6 0Kasanmach BbIlIE, YeM
A/K (AUC-0,777). Tak, npu ypoBre MNJI-6
(AUC-0,789) = 3,1 Mr/M/I YyBCTBUTEIBHOCTD 1
CIIenpUIHOCTD J/Is1 YBeIMYeHUs KOHIIeHTpa-
vy proBNP cocrasumm 71,9% u 71,2%.

Taxkum ob6pasom, KoHIenuusa GopmMupoBa-
Hyst XCH mHororpanHa. Kak nmokassIiBaror 11o-
CJIe[IHYe UCCIIeJOBAHMS B 9TOI 00/IaCTH, OTPOM-
Hoe 3HaueHMe B maroreHese XCH npuHamiexur
YCTaHOBJ/ICHUIO pO/IM aKTUBALIMU LIUTOKUHOB (21,
22), 9TO CO3/aeT MPEATIOChIIKM J/IsI IIPOTPeccr-
POBaHMUSA yKe MMEIMNXCA CePHIeTHO-COCYAN-
CTBHIX OCTIOKHeHUIT B ycnoBusx ClI u guabern-
YeCKOJ KapAMOMUOIIaTU .

3aknovyeHue

Omnpepenennas HaMmu acconnanus MJI-6
U HaTPUNYPeTUYeCKNX MeNTUOB Y MAI[IeHTOB
¢ CII neMOHCTpuUpyeT HOBbIE NTpe/iCTaBIeHNA
0 MexaHM3MaXx GOPMUPOBAHNS CEPHEYHOI He-
TOCTaTOYHOCTH. [la/bHeliIIee U3ydeHIIe POIN
IIPOBOCHAIUTENIbHBIX (PAKTOPOB B Pa3BUTUN
CepIeYHO-COCYAUCTBIX 3a00/IeBaHMII HEOOXORNU-
MO 7151 TIOJTHOTO ITOHVIMAaHV s IATOTeHe3a pa3BU-
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PucyHok 2. ROG-aHanu3 onpegenenna uarHoctinueckoii sHaunmoctu U-6, A/K

W KpeaTuHUHa ANA NPOrHo3upoBaxua passuTus XCH

Figure 2. ROCanalysis of diagnostic the significance of IL-6, A/Cand creatinine

for predicting the development of CHF
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