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AE BR9 K0 KA m (DCM) s 7 30 A28 4 82 (miR )-210 B2 #3k & & (B2-MG) & 4L £ K B F -B1(TGF-B1) K -F 4
&, oM R4 DCM A B TRl DCM TG 69 M8, Jiik: %48 2016 4 8 A £ 2018 4 8 A &K %Mk 4 49 105 #) DCM # % (DCM
28), B4 63 4l 4 Ak b & (3 FR AL ) AR ABRE 77 8 )52 & & A S IR ML T4 DCM &% 5 A A 428(76 4 ) 5 2 28(29 41 ), 4]
£ 7% miR-210.B2-MG . TGF-B1 ik K-F A & 3h 54T AL € £ 1 F 4547 K-F, Pearson 447 DCM % # s 7% miR-210, 32-MG
% TGF-Bl 52 B s @i € Rl EHRmZMmIE, 2iXA THHFE (ROC) W& 441 miR-210,82-MG & TGF-B1 # i
DCM 24 B Fisl DCM FUg 89 1A, 58 :DCM 21 f2 7% miR-210,32-MG ., TGF-B1. &4 C & 5 & & (hs-CRP) | JUBL %% B4 ) T B
(CK-MB) M45% & 1(cTnl) B & fs4h ik (BNP) R -F | £ £ 475K K4 M 42(LVEDD) | £ £4F K K AR (LVEDV) E¥% 2%
7] 38 % (EPSS) 4% R A A AR (LVESV) & T2+ B 48 (P<<0.05), £ B 4 e 5 (LVEF )& T 245 B 48(P<0.05), Sb 140 i
miR-210,B2-MG % TGF-B1 K- & F £ %28(P<0.05), DCM # & f2 7% miR-210.82-MG % TGF-B1 &% CK-MB,cTnl ,BNP,
LVEDD,LVEDV EPSS.LVESV 2 E4g% (P<0.05), 5 LVEF 2 #48% (P<0.05),TGF-B1 5 hs-CRP £ E48% (P<0.05),
miR-210,2-MG % TGF-B1 #- i DCM ., Tl DCM FJ& #4 1 25 T @ A2 (AUC) 551 % 0.600.0.639.0.615;0.628.,0.632,0.634, B&
ZF 454777 DCM, 7 DCM U5 69 AUC % 0.885.0.863, 4518 :DCM & 4 & miR-210.82-MG.TGF-B1 K-F¥#¥ &, B 5
S EM SRS A BTG R BA &, TAHE A DCM %l AR TS TR 64 45 Bh 3547
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Expression of miR-210, B2-MG and TGF-B1 in Dilated Cardiomyopathy
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ABSTRACT Objective: To investigate the levels of serum microRNA (miR)-210, B2 microglobulin (32-MG) and transforming
growth factor-g1 (TGF-B1) in dilated cardiomyopathy (DCM), and to analyze its value in diagnosing DCM and predicting the prognosis
of DCM. Methods: From August 2016 to August 2018, 105 cases of DCM patients (DCM group) who were treated in our hospital and 63
physical examination volunteers (control group) were selected. DCM patients were divided into survival group (76 cases) and death
group (29 cases) according to whether cardiogenic death occurred during follow-up. Serum miR-210, 32-MG and TGF-B1 expression
levels, echocardiographic indexes and other laboratory indexes were detected. Pearson analyzed the correlation between miR-210,
B2-MG and TGF-B1 and echocardiography and other laboratory indexes. Receiver operating characteristic (ROC) curve analysis
miR-210, B2-MG and TGF-B1 the value of diagnosing DCM and predicting the prognosis of DCM. Results: The miR-210, B2-MG,
TGF-B1, high sensitivity C-reactive protein (hs-CRP), creatine kinase isoenzyme (CK-MB), troponin I (cTnl), B-type brain natriuretic
peptide (BNP) levels, left ventricular end diastolic diameter (LVEDD), left ventricular end diastolic volume (LVEDV), E peak to
ventricular septal distance (EPSS) and left ventricular end systolic volume (LVESV) in DCM group were higher than those in control
group (P<0.05), and left ventricular ejection fraction (LVEF) was lower than that in control group (P<0.05). The serum miR-210 and
B2-MG and TGF-B1 levels in the death group were higher than those in the survival group (P<0.05). The serum miR-210, 32-MG and
TGF-B1 levels of DCM patients were positively correlated with CK-MB, ¢Tnl, BNP, LVEDD, LVEDV, EPSS and LVESV (P<0.05), and
negatively correlated with LVEF (P<0.05). TGF-B1 was positively correlated with hs-CRP(P<0.05). The areas under the curve (AUC) of
miR-210, 32-MG and TGF-B1 for diagnosing DCM and predicting prognosis of DCM were 0.600, 0.639, 0.615 and 0.628, 0.632, 0.634,
the AUC of DCM diagnosis and prognosis prediction combined with the three indexes were 0.885 and 0.863 (P<0.05). Conclusion: The
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serum miR-210, 32-MG and TGF-B1 levels of DCM patients are increased, which is associated with left heart remodeled, myocardial

injury and poor prognosis, and can be used as auxiliary indexes of DCM diagnosis and prognosis prediction.
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Pk 0.0 WK ( Dilated cardiomyopathy , DCM )& 48 Z2.00 %
Pk E A AL E D BE RS, DCM Al & A= FEAT AT 4R i% B, B3
HERFRE T oM, AR LR, i DCM il 5.0 /)
Ty DA FIRRIENA, DCM i R E 2%, B = A 50 RR T
B, AN TR AR ] 2R A7 A 28 e, TR MR TPl 28 38 i 17
FBUS , X R IR RIGYT Mg B UG A B L, UM
B (MicroRNA, miR )-210 f&—Fh# 403 3 1) miRNA, if
AR A P B A B A e AR i A8 A A, miR-210 33
23k TR A R A M i A AR BRI B L/ PR REE R R
miR-210 55 33k 5K T ) Ik PA 2 0 VR SE S5 95809 & A2 A
B4 HHT miR-210 £ DCM 4B 4320 WL, B2 k&M
(Beta 2 microglobulin, 2-MG ) J& 20> 1 3£ 58 (1) A= W) 2 b s
Y P, B2-MG BRTEH R HL U PURSS, I RITECIE P ITAR,
B2-MG #IFSE 5250 FALEA XK, b A A+ -B1(Trans-
forming growth factor -B1, TGF-1) 2R £ 4ifb A K H -+, i#id
53 Smad3 BERRALIR AR IFA FUTR L D ILEF4Efb AL T 3
v, BT ARSI DCM 8 117 miR-210,32-MG
K TGF-B1 /K, BRI AE DCM il R = S, IR I R 12 T
TS RS
| A i
11 —RgBE#

PEFE 2016 4F 8 [ % 2018 4F 8 FJ FBeliiA Y 105 45 DCM
B, 5 61 14, 2 44 {5, 47 S 20~58 %, F-44(40.35£6.29) %,
WS 32 3], R s 27 3], JERIEE N B PR 15 4, v I
20 19, EERGIAE 10 )5 e 6~25 A, F4(15.38+4.09) H . 44
AbRHE 0 FFA Ch E iR BLG IR 2 W RR YT 15 58 )2 Wiks
HED; 0 AFHE 18 JH LA R ;0 AN R A B R 15 HEBRAR
HE:0 ABJERLC MU BRI B LR A B ERR A 20 L
;0 JERMCIERT ;0 2B TRIRGL, B B REse . 7k 63
5] [ 4 A AR RS 2 ok B, 3 HEBR DCML O WIUATEBE, o0 ) 5
DR . 55 39 B, 24 4], 4Fd23~59 %, T
(40.41+6.72)% | WAREE 18 461, TR s 14 4], FERB LI - A PRI
6 ], il 12 481, i AR IMLAE 5 1. DCM 2R BRLLAR I
590 R S PRI SRR LA T ST 22 5 (P>0.05) A
WFE O A PAT TR B AN Z 51 2L
1.2 SR =4S

A DCM (35 AZH 24 h 9 (X BRALIAAS 2 H ) 2881 ]
Jok R A Bk ML 3 oL, 155 10 3% 358 151 ) B - 29 50 (3 000 rpm,
42 10 cm, BF[E] 5 min) B 20 C R VRIRAERS K. LU
Multiskan™ FC BfHRAY (35 EIFEER CA T )iz PRI G2 MR Bk
W ifiL 7 TGF-B1. & C J i 2 11 (High sensitivity C-reactive

protein, hs-CRP) 7K, 250G A iR A Y RH A RA
A, SR BESE ST H i R i B2-MG R B, R &l Bt
SRR EARAIRAF] . R SEE D 5 8 PR AR B A 7
) AUS800 744> [ Bl AE Ak 23 A48 B AR 56 Bt 265 590 D00 e LR
{163 ) Tt} ( Creatinekinase-MB, CK-MB) | JJL45 4 [ 1( Cardiac
troponin I,cTnl) B B4} ik (B-type brain natriuretic peptide,
BNP) /K-,
1.3 1% miR-210 4

R SE B 5Ot 2 R A HF5E R (Real time fluorescence
quantitative polymerase chain reaction, RT-qPCR) #5 ¥ Ifil 75
miR-210 &3k, BUMIEFEAS, I A 1 mL TRIzol i&57] (35 H Invit-
rogen A\ ) ) HEHUE RNA, NanoDrop 4366 E it (3 [E Nan-
oDrop A H] )5E fit RNA, M 2 ug & RNA, 575 it cDNA i 5%
87 & (32 [F Applied Biosystems 23 &) ) J 3 % 5%y cDNA,
RT-qPCR 7| ¥yi% i+t RARAEfLRHE (AbsD) A BRA R S8,
miR-210 5[#F5 . IiiF 5'-GTGCAGGGTCCGAGGT-3', Fif#:
5'-CTGTGCGTGTGACAGCGGCTGA-3";U6( N2 ) 5| W74 .
i 5'-CTCGCTTCGGGCAGCACA-3', it ,5-AACGCTTTC
ACGAATTTGCGT-3', >} H Applied Biosystems 7500 5L} PCR
£ 48 (5[5 Applied Biosystems 23 w] ), )2 55 4 - 90 °C Fii 248
3 min, 95°CAM: 10s,65°CiB k 20 s,75°C 2E441 15 s, 3 40 MG
o @it 2 AT kit aaE miR-210 A% ERIA K, 2eiEAT 3 K
W, BOLT- 1,
L4 BrROHEKRE

KA EE GE Aw]AEFRY Vivid B9 Z il 2W A% (=
HERE PR IR 1.5~3.5 MHz) M i 52 0 2c D 3 B TR A Y
42 (Left ventricular end diastolic diameter, LVEDD) . Z£.0> & 475K
KIZFL (Left ventricular end diastolic volume, LVEDV) . E I
% ZE[A] f FE 25 (E-point to septal separation, EPSS) 45 K I &
FH(Left ventricular end systolic volume , LVESV ) 75 /0> % 5} 1fil 43
% (Left ventricular ejection fraction, LVEF), filr A5 45 SR 3 4~
B RN A 1P M6
1.5 BEs

J7R DCM 835 B J5 O BB IR A7 R s Rl
Pt BT TE] 2021 4F 8 H o Geit Bl v IO IR S T R AT
B, IR S & A D IR PESE T R A A A4 (T6 f4)) 5
FET-4H(29 i) o
L6 Gt

LA SPSS 25.00 #4784 4347 , Shapiro-Wilk #6546 miR-210,
B2-MG K TGF-B1 A BORMT & 1EZS M1 P (xs) 271 , SR
MSTAEAS t R o P RIS ECROR LU (Y0) Rk
x> #6:56; . Pearson {56 Z it miR-210,B2-MG & TGF-B1 5
OB B AR B SR S AR bR Z A G . 321 TAERRAE
(ROC) fh&k/3#r miR-210,32-MG J TGF-31 2#; DCM LA K
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i DCM FUE M E . F50 7K o=0.05, DCM 4 Ifil 7% miR-210,32-MG , TGF-B1 hs-CRP . CK-MB

) B ¢Tnl .BNP 7k F- ,LVEDD .LVEDV EPSS .LVESV & T X} [ 28
(P<0.05),LVEF (kL X 20 (P<<0.05), L% 1,

2.1 DCM 48 Xt HB2H miR-210, B > Bh B FI L 36 EHEARIL R

% 1 DCM 4 338848 miR-210, B O E ML EH/IRE R (v2s )
Table 1 Differences of miR-210, echocardiography and laboratory indexes between DCM group and control group( x+s )
miR-210 B2-MG TGF-f1 CK-MB cTnl BNP hs-CRP LVEDD LVEDV  EPSS LVESV  LVEF

Groups ! 2 (mgl) (pg/mL) (ng/mL) (ngmL) (ng/L) (mg/L) (mm) (mL) (mm) (mL) (%)
DCM 105 3.65+ 3.71x 2351+ 32.15+ 3.82+ 69.35+ 1532+  68.15+ 23935+ 2642+ 190.73+ 47.15+
group 0.71 0.49 6.78 8.2 1.05 12.08 4.13 4.09 39.35 3.49 53.16 3.08

Control 63 1.04+ 2.05+ 8.12+ 2.12+ 0.49+ 13.19+ 3.16+ 45.03+  95.05+ 7.19+ 35.05+  68.16%
group 0.28 0.35 2.64 0.62 0.17 3.47 0.47 2.65 13.07 1.51 9.07 4.19

t 27.879  23.518 17.232 28983 24948 35982 23252 40.078 28.160  41.431 23.018 -37.288
P 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

2.2 miR-210,82-MG % TGF-g1 5= 0 5B HEXLWEE  (P<0.05),5 LVEF 27X (P<0.05), TGF-B1 5 hs-CRP £

PREGHE X EAES(P<0.05),miR-210,B2-MG 5 hs-CRP J&%:(P>0.05),
DCM & # Il i miR-210,82-MG K TGF-Bl /K ¥ 5  WFk2,

CK-MB cTnl,BNP,LVEDD ,LVEDV EPSS LVESV £ iF 43¢

% 2 miR-210,82-MG K. TGF-B1 585 030 B HE LW EERaIEXE(r, P)
Table 2 Correlation of miR-210, 32-MG and TGF-B1 with echocardiography and other laboratory indexes(r, P)

miR-210 p2-MG TGF-1
Indexes
r P r P r P
BNP 0.532 0.000 0.521 0.000 0.509 0.000
CK-MB 0.402 0.022 0.477 0.002 0.429 0.012
cTnl 0.391 0.029 0.372 0.035 0.383 0.030
hs-CRP 0.105 0.713 0.093 0.871 0.426 0.016
LVEDD 0.323 0.046 0.363 0.039 0.374 0.032
LVEDV 0.319 0.048 0.418 0.014 0.407 0.019
EPSS 0.405 0.020 0.397 0.026 0.346 0.043
LVESV 0.342 0.045 0.360 0.040 0.354 0.041
LVEF -0.516 0.000 -0.498 0.000 -0.513 0.000
23 H7E, FTAME miR210 Fik,p2-MG K& TGF-p1 %k PB4 miR-210.82-MG J TGE-B1 /K15 FAE (24
FEE& (P<0.05), 3% 3.
* 3 £5E ETAME miR-210,82-MG & TGF-p1 /K EE T (rss )
Table 3 Differences of serum miR-210, 2-MG and TGF-B1 levels between survival group and death group( xs )
Groups n miR-210(2 * ) B2-MG(mg/L) TGF-g1(pg/mL)
Death group 29 3.89+0.42 4.09+0.10 28.11+1.63
Survival group 76 3.56+0.21 3.57+0.20 21.75+3.21
t 5.343 13.350 10.160
P 0.000 0.000 0.000
2.4 miR-210,82-MG K TGF-B1 £ DCM HJME S 0.639.0.615, B A miR-210,82-MG M TGF-B1(#:F G Lo-

miR-210.B2-MG K TGF-B1 2k DCM Fy#E IKi(E 2> 9 gistic [ ) 2 Wi DCM ) AUC 4 0.885, & T 2a 4l i
2.51.3.26 mg/L.19.34 pg/ml, £ F A (AUC) 435124 0.600,  miR-210,B32-MG f TGF-B1, W3 4 &l 1,
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% 4 miR-210,82-MG % TGF-B1 i£H#f DCM Ky3i8E
Table 4 Effectiveness of miR-210, 32-MG and TGF-B1 in diagnosing DCM
Indexes AUC(95%CI) Sensitivity( % ) Specificity( % ) Youden index
miR-210 0.600(0.522~0.675) 62.86 60.32 0.2318
B2-MG 0.639(0.562~0.712) 66.67 63.49 0.3016
TGF-B1 0.615(0.537~0.689) 65.71 61.90 0.2761
Three indexes combined 0.885(0.827~0.929) 87.62 87.30 0.7492

J

— miR-210
— B2-MG
— TGF-p1
—— Three indexes combined
Reference line

Sensitivity

02

00 02 04 06 08 10

1-Specificity
B 1 miR-210,B2-MG K TGF-g1 B KB &
127 DCM iy ROC Hi £k
Figl ROC curve of miR-210, 32-MG and TGF-B1 in diagnosis of
DCM alone and jointly

2.5 miR-210,B2-MG % TGF-g1 il DCM T /59 M &4 47

miR-210 ,82-MG J TGF-g1 il DCM i Ji5 i 8 W7 1 43
Wk 3.70.3.77 mg/L . 25.06 pg/mL, AUC 43 31| 2k 0.628.0.632
0.634, 164 miR-210 . 32-MG } TGF-B1(%:F —J¢ Logistic [1]
) F DCM i Ji5 i) AUC 24 0.863, 5 F B i i miR-210,
B2-MG K TGF-B1, W% 5 F1[&l 2.,
3 e

DCM 2 4= 1 798 Bl 9 S 800 g ()% LRI 2 —
DCM L EEY K, ONUAESET, 7T S 8L B AR, 4741k,
51O WL BERERS , W AR S T RE T B AL AR AR R
PR T30, IR PEIRIE . B2 R 0T TR 5T 45 Fhisi i 0
NEE B, R H W ORI RE TR YTT 7 ik  (HRERAS BT, O IR
FEFAZME— T AT IR, (HF AR H B 3, RIS EEE AR,
oI RRE FH A RAZ BRI, DCM 51K & 24 H B 5 5okt , Ia T

FENA L FEEBAE R R LRIV 24 DCM A k™

miR-210 R {gERE BRI B N H T, SRS
T, SEEHERET -la HESE W miR-210 F{3)F X, L
miR-210 FkM, miR-210 i Fik8 13 8 7] caspase-8 #H G 4
2 SR ) 70 T T AN A AT M, miR-210 £ AR K Rk
I figi Bz 2 283k B3 R, miR-210 33 383K 7l # 7% Notchl {5
S, VRIS N R AT RS A Y B AN I A R A R
B miR-210 3 i 2 5 P79 10 A R DL Sz i i o 4 5
311519, miR-210 53 FR38 38 AT 4 AR A A AL T, 26 Mt I
| G T R AR AR E R miR-210 5O B
TrEET R, WAV B A miR-210 v 8 1) F 7 #0045
AIFM3 {875 B AR BELES 3- BARG / 2 A B il p53 (55
%, B8 nC WLAR LS 7, R 075 S 1O U5 L 8 B s
OGN T, AAfF5Y & B DCM 4l IfiL 7 miR-210 558
e H 5 CK-MB cTnl BNP LVEDD LVEDV EPSS LVESV
RIEM, 5 LVEF 2fi415¢, Uil miR-210 W{E55 DCM
KR AL E BN, Calderon-Dominguez %5 A Mt i DCM
AN I miR-210-3p FRIkWI R B, H5ZE0F WA RN
AL AR SR IEAH DG, I AT A3 2046 51 DCM. o J3 1 8 00
S DI RERI - N miR-210 25 DCM (AL : miR-210
IS FIATIAEHEIMAE N R AE K 3R, SR A A i, 10
il RTL 2 JEL O T AR IS AR A B AR Ak, DR AP0
UL BT, 7 DCM 3 & rf & #245 FIL/E RN, BB DCM 1 [i]
miR-210 ik LR AT e AP EFPLE, DCM O L4 , -0
SR R0 T AR A R M EE , miR-210 Rk E . HE
miR-210 j3 FEA LU DCM R B E.O E TIEALOIIRE T
[ ARBFSEFET- AR 1ML miR-210 Fak = TAAEH , WIIE T
XA

B2-MG 2 A A MIhTE 11 A S 20K, s E i
Ui /NE T AR A SRR AR A, 24 B/ NERUE AT T AR 32 B A, I P
B2-MG &2 B EWIN, B2-MG 5.0 L4 T AL A7 7R %
VIR, MG B2-MG /KT B0 ML 0 1Y A s XU 22,
B2-MG 20 I R TR A R fa R KRS, A5 R

% 5 miR-210,p2-MG % TGF-p1 il DCM /5% RE
Table 5 Efficacy of miR-210, 32-MG and TGF-B1 in predicting prognosis of DCM

Indexes AUC(95%CI) Sensitivity( % ) Specificity( % ) Youden index
miR-210 0.628(0.528~0.720) 58.62 63.16 0.2178
B2-MG 0.632(0.532~0.724) 62.07 65.79 0.2786
TGF-B1 0.634(0.521~0.748) 58.62 64.47 0.2309

Three indexes combined

0.863(0.782~0.922) 86.21 86.84 0.7305
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» —— miR-210
s — B2-MG
2] 04 — TGF-1
—— Three indexes combined
Reference line
02
0.0
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1-Speciﬁc§ty
& 2 miR-210,B2-MG & TGF-B1 B KB &M DCM /58 ROC
Hh 2k
Fig. 2 ROC curves of miR-210, 32-MG and TGF-1 alone and in
combination to predict the prognosis of DCM

B2-MG 7E UYL F A I RITF4R Thiss , 5 B2-MG /K55
O B0 B RS AR SCR, TGF-B1 S22 4EfL YT 7E G
IR B PR T, AT AR L B A0 R 6] 7 5 A A 2 3 B TR
JEAR 1755 R LU RURN AN M S T e, i 2 2 4L,
TGF-B1 7EL> WUBLET 2 2 4% 58 R KE i 45 B e 3 2R, vl
Mt b Smad2 1 Smad3 23k B0 WLET 4 AL .0 LR
1529, A5 & I DCM B [13E B2-MG  TGF-B1 7K1 i 7+
&, H5 CK-MB.cTnl ,BNP ,LVEDD ,LVEDV EPSS .LVESV
SIEMHX, 5 LVEF 27 4H¢, 478 p2-MG  TGF-g1 5 DCM
B AR I DU G 2 R AL T4 I
1 B2-MG . TGF-B1 /K TAAF4, Uil B2-MG . TGF-B1 5
DCM BFH A A5G, AlVE N TR Bl 9 e d8tR . B2-MG 2
5 DCM HIBLTR AT RE - O JIE T Ry A 2 PR E AR AT S 300
JUUAK e HEJEECT S R A , 532000 Co RN 4 FNET SR D RERY . B2-MG
ACE T AT R B2- MG LRSI 4 B & 4, A AE.O I, 5 1R
O TEM AR P B0 2= B AL, A RS 1984 . TGF-B1
WI3H 3 Smad2/3 {75538 H f2 felf o LT 24 200 i 18 5 e It
B, T SO WUEF AL, O3 T IR, 30 T il L SO IS
To AHISE TGF-B1 5 hs-CRP HIEAHK, $2/8 TGF-p1 WAl fig
E IS RAE N S5 DCM K AE R e

ROC fth £ 73 #7455 7% miR-210 .B2-MG  TGF-B1 i i
DCM, Fitflll DCM TiiJ5 ¥ BHAT — & Hir {8, k& =T br /5 2 W
FOTSCI A REL A5 B B2 7 , BERAIE S K DU 1L 75 miR-210 ,82-MG
TGF-B1 7] 2y DCM 2 Wi F i J& 43 At 48 AL T8 ofi off 19 1% B AN 2
% AT S AIE R

zi I, DCM B 113 miR-210 ik . f2-MG  TGF-B1 /K
&, B3Rk miR-210, F /K B2-MG . TGF-B1 5 DCM 7%=
T, O WU AR U5 A R4 5C, TAE S DCM 2 Wil
U T A B AR o
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