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[ ZE])HH :HHE 0% (coronary artery disease, CAD ) B35 ATV P A2 K 0 9 32 1A 2 1K 2 25 1 (soluble growth stimulation ex-
pressed gene 2,sST2) 2 FLHHEELE 2 -3 (galectin-3, Gal-3) 5.0 LZF 4E £k (myocardial fibrosis, MF) B 5& & |, $8 5 IIfs PRI MF
BITPAL o 753 DUBUT AL 2021 4F 9 A % 2022 4F 9 H 7 5 PR E R R A7 Mt 8 55 — B2 BB B (9 500 32 30 56 1911 3F 5ed 0o 1
31 R WF SR G AR AR O M4 R L 4R — A8 R L 3G 9 (cardiovascular magnetic resonance—late gadolinium enhancement, CMR—
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Correlation of soluble growth stimulation expressed gene 2 and galectin—3

with myocardial fibrosis in patients with coronary artery disease
Zhang Yulian,Deng Wei,Wang Yunhui,Chen Shiyu,Zheng Fang
(Department of General Medicine , The Second Affiliated Hospital of Chongqing Medical University )

[ Abstract] Objective : To investigate the correlation of soluble growth stimulation expressed gene 2 (sST2) and galectin—3 (Gal-3)
with myocardial fibrosis (MF) in patients with coronary artery disease (CAD) , and to guide the evaluation of ischemic MF in clinical
practice. Methods : A total of 56 patients with CAD and 31 patients without CAD who were hospitalized in our department from Septem-
ber 2021 to September 2022 were enrolled as subjects, and according to the results of cardiovascular magnetic resonance-late gado-
linium enhancement (CMR-LGE) , the CAD group was further divided into MF (LGE positive) subgroup and non—-MF (LGE negative )
subgroup. General clinical data were collected from all subjects, and ELISA was used to measure the serum levels of sST2 and Gal-3.
The correlation of sST2 and Gal-3 with CMR-LGE results was analyzed. Results : Compared with the non—CAD group, the CAD group
had significantly higher levels of sST2 and Gal-3,blood pressure, creatinine, uric acid, interventricular septum thickness, glycosylated
hemoglobin, and CAS score (P<0.05) and significantly lower glomerular filtration rate and high—density lipoprotein (<0.05). Com-
pared with the LGE—negative subgroup, the LGE—positive subgroup had significantly higher levels of sST2, Gal-3, and pro—-B-type na-
triuretic peptide (P<0.05) and a significantly lower level of high—density lipoprotein (P<0.05). LGE was positively correlated with sST2
(r=0.338, P=0.011) , Gal-3(r=0.428, P=0.001) , and pro—B-type natriuretic peptide (r=0.364, P=0.006) and was negatively corre-
lated with high—density lipoprotein (r=-0.339, P=0.011) , and the partial correlation analysis with control variables showed that LGE
was independently correlated with sST2 (r=0.312, P=0.037) and Gal-3(r=0.419, P=0.004). The analysis showed that sST2 or Gal-3
used alone or in combination had a sensitivity of 65%,87% ,and 70% , respectively, and a specificity of 81%,56% , and 87%, respec-

tively, in detecting MF, and sST2 and Gal-3 had an optimal cut—off

VEE 4B 3 5 5 . Email llanz0828@163.c0m. value of 36.01 ng/mL and 13.04 ng/mL, respectively, in predicting
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HETE . &4 FTH DRA B LA AR (%-5:2021MSXM094),  are highly consistent with CMR-LGE in evaluating MF.
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the presence or absence of ischemic MF. Conclusion : This study

shows that sST2 and Gal-3 can be used to predict ischemic MF and
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B i O WLET 48 4k (myocardial fibrosis, MF) &£
PRI O LR iy SR AR, 8 O LR 8 1 2T Ak
AP EUL IR DO NUVERE RN DR O
T3 SO U S O B R R B
JULAR L A1 K S PP R TE R AN S A RS AR SR, B
2 W A A5 TN MF J2 5035 I AE0 5 A6 3 i
BRIy H 2R

XFF MF B2 W, 4405 0 B O I8 ik~
$iE 3R £L 3 5% (cardiovascular magnetic resonance—late
gadolinium enhancement, CMR-LGE ) J& 4 #5E , (HIf:
RBESZ N HT, Lo B g A G A, 5 5 31
ZFIf & AE , CMR-LGE fi#% & 5t , FERT K fA7E 5
07 55 XU, ELASH] T F000 0 OLEF 4E AL 0 ) 33
B9 R e s i JC B T B (i v b i ) % WL
i TN MF RS, B R R E . A5
FUE MF TG A 2 o2 M ) 0 o e A EA T R ),
Tt PRI AL MF , AT 2EA T 400 1 T, Ok 4%
Wz A HAEN .

1 #REFE

L1 —f&F4

MGFP A\ 0 DR B R 2 B Ji 45 — B e Bk B2 2 R B
8202149 H 2 2022 48 9 A WA 1 87 il S A N ik # .
HEBRARIE A 5407 2H 215 IR ™ 5Tl 5 A AR
WA MLV R GEP 45 TP A i 2 e CRAE N ER
AMGTFAR S R BB A 58 A AN RR LA 19 BB E A S R i
%, WEIE RS R 24 (1) 500K (coronary artery disease,
CAD)ZH 56 14 (42~93 %) , B4 29 i, ek 27 4. 918
WIARIE : LA Judkins AR eV e IR Sl Dk 52 . i 1 54k
RS (QCA) M 48 e pe 8 B AT — F2 M A2 250%
#3120 CAD. (2)4F CAD 2 31 5 (45~89 %), Fi 1%k 14 91, 21tk
1761, CAD M4 CMR-LGE 0> JILIF 5 & A5 3 Akt — 25 43
N LGE PP AN LGE FAVEI A . WS 28 B2 e 8 P 2% B
SAEUE CHLES - 2020 FFBHME 7 55 208 45 ) .
12 ARk

WOBE i 32 B A ERIG R OB : AR M) AR
SRR S I S B AR SR 24 h PR I H =R
(triglyceride, TG) . ot JIH[# B (total cholesterol , TC) N3y
#H H AH & % (high density lipoprotein cholesterol , HDL-C) &
% i R 2K 19 0 % 8% (low density lipoprotein cholesterol , LDL-
C) . JJLHF (creatinine, Cr) . P§ 4= ILIF & B % (creatinine clear-
ance, Cer) "B /INER B 1 % ( glomerular filtration rate, GFR) | &
1% (uric acid, UA) JRZE A B C W EH (high—sensitivity

c—reactive protein, hs—CRP) B I F| 44 JIk Jit (n—terminal pro—
B-type natriuretic peptide, NT—proBNP) . ## 4k Il 2. 7 11 (he-
moglobin A1C, HbA1C) | Ifil 3% 2T 4 2K 14 i ; 31554 5 48 %%
(body mass index, BMI) o WUEE 0 IER M 45 S 80045 A2 = 4T
TR e WA I AR R B B R S 123 8K (ejection
fraction , EF) LK AR 25 50 Jjik 75 RE A% B0 247 250 sl Bk ot e
AL AE RS E 143 (carotid atherosclerosis score, CAS) o

CMR-LGE K4 : 2% H 7% [ Siemens Verio 3.0 T MR 3
o 28 IE g Ik T AT LR (GAd-DTPA , FEH e R A ],
5] 5 % 4.0 mL/s, 4 0.2 mmoL/kg) , #E3R 10~15 min J5 T
SR SR A X LU SR TR A7 31 SR B A 0 38 il
RS o R DU 0 RS, B3 4 8 LGE RIS ) 2 48 3R 5 1k
ik, 213 LGE O WU A 15 5 Hodd BEARE IE 0 LAY -F-
YIEMEAS 5 & 6 AARifE2E I e SO IPE . Bom #EAT A2 O
IRESIHIT , 4 455 D 45k 7 28 7 5K R 01 25 FL (left ventricular end
diastolic volume , LVDSV) | 22 ZE W 48 A ] 2 FX (left ventricular
end systolic volume, LVESV) , T8 A6 5 0 48 B (left ven-
tricular mass index, LVMI) o

AR AR R A FE A 2 2 1 (soluble growth stimula-
tion expressed gene 2, sST2) 2 FLMEE4E & -3 (galectin—3 s
Gal=3) R I « 450 AT 10375 B A PR AFAE-80 °C, 43 T £ F A7
DU AE W) T & BN sST2  Gal =3 BB 5022 W B 56 (Enzyme
Linked Immunosorbent Assay , ELISA )i &3 1147 Gal-3 .
sST2 Kl o ™A% 5 B U B B AE . sST2.Gal-3 ¥ L) ng/mL
N AL
1.3 %itF5k

i G5 Mk SPSS 25.0 43 B8 . TEASVERER
POH + hREZE (x 2 ) BRI AR IE ST H BEORER F i 7 4L
M (Pos, Poo) FoR  THECGEORMEIE LR (n M%) 371 o IEASEL
i R CZH PRI RE A o A6 56, A 1E 2 HUOH SR A AR B A 4G
5 R 22 TR R . LGE 5 8725 5 1) ] LA e MR
H Pearson A1 JPE0HT o LGE RYZM 7 AH SEAL 1 4381 K FH i AH
KO3 HT o KgAK HE «=0.05. SZ iR H LAEFFIE M2k (receiver
operator characteristic curve, ROC ) FI 2% H5 50 (RO +45 5
PE-1) I TP sST2 . Gal—3 THI e 1M 1 MF 4 f50R%M: Rk

2 &% B

2.1 ZRAH e AR AFAE

CAD 2 LGE B4 40 151 (97.6%) , Wi dl: CAD 4 LGE FH
PEF 141(2.4%) . 5 CAD 41 L4, CAD ZH 1L 75 sST2 . Gal-
37K . CAD LI .Cr UA Z[AI7JE \HbA1C .CAS
Iy W 5 TR CAD B, T GFR \HDL-C B 2K F3E CAD
B ERAGIEE L (P<0.05), WR1.2,
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F1 28—MEBLEN, %;x +5;M,(P,, P,.)]

I R CAD 4 (n=56) 4 CAD 4 (n=31) Xz 14 PE
PE 51 0.350 0.554

Bk 29(51.80) 14(45.20)

Ik 27(48.20) 17(54.80)
AR (%) 70.77 + 10.39 70.94 + 8.65 0.076 0.939
BMI(kg/m?) 2432 +3.25 23.21+3.39 1.503 0.137
UTLED 20(35.70) 11(35.50) 0.000 0.983
R 16(28.60) 7(22.60) 0.368 0.544
BEBR 22(39.30) 6(19.40) 3.632 0.057
= INES 42(75.00) 14(45.20) 7.746 0.05
24 h P4 (mmHg) 139.52 + 18.33 129.39 + 14.32 2.658 0.009
24 h V#4475 £ (mmHg) 83.00(75.25,90.00) 79.00(72.00,82.00) 1.978 0.048
Cr( pumol/L) 78.85(61.38,91.95) 65.50(58.40,82.50) 2.300 0.021
UA(pmol/L) 368.18 + 95.65 326.71 = 71.80 2.284 0.025
PR #: (mmol/L) 6.66(5.44,7.80) 5.63(5.16,7.45) 1.516 0.130
Cer(mL/min) 85.00(66.20,96.33) 89.50(80.20,110.60) 0.234 0.816
GFR(mL/min) 76.44 23.18 93.13 + 18.21 3.120 0.002
NT-proBNP(pg/mL) 392.74(108.84,1 099.05) 264.00(63.83,541.60) 1.923 0.054
TG(mmol/L) 1.18(0.90,1.87) 1.63(0.99,2.07) 1.396 0.163
TC.(mmol/L) 4.19£1.18 4.52+0.97 1.724 0.085
HDL-C(mmol/L) 1.14(0.96,1.30) 1.39(1.10,1.71) 3.133 0.002
LDL~C(mmol/L) 2.10 £0.85 2.35+0.79 1336 0.185
HbA1C(%) 6.10(5.70,7.20) 5.70(5.30,6.20) 2.468 0.014
M3 EF A1 (pg/mLL) 3.23(2.86,4.02) 2.97(2.58,3.26) 1.870 0.061
hs=CRP(mg/L) 1.618 0.445

<0.5 15(26.80) 12(38.70)

0.5~5 25(44.60) 13(41.90)

>5 16(28.60) 6(19.40)
L Bl

AP RN AR (mm) 45.50(42.00,48.00) 43.00(41.00,50.00) 1.254 0.210

A=A N AR (mm) 27.00(24.00,30.00) 26.00(25.00,30.00) 0.245 0.807

2 ] )5 (mm ) 10.00(10.00,11.00) 10.00(8.00,10.00) 3.243 0.001
EF(%) 66.91 £ 10.87 68.84 + 5.60 0.360 0.719
CASTE4Y(43) 2.09 +1.13 1.00 + 1.03 4.109 <0.001

*2 2HZFXECMR.sST2.Gal-3 &R L (n,%;x +5)

ity CAD # (n=56) 4k CAD 4 (n=31) XHiE P
CMR

LGE PH 40(97.60) 1(2.40) 37.250 <0.001

LVEDV (mL/m?) 118.45 +49.53 134.75 + 58.55 1.281 0.286

LVESV (mlL/m?) 66.24 + 41.39 85.23 +52.27 1.764 0.187

LVMI(g/m?) 80.77 + 14.99 80.81 + 14.52 1.563 0.202
MG PREY

sST2(ng/mL) 3755+ 11.65 19.91 £5.56 7.927 <0.001

Gal-3(ng/mL) 18.70 + 7.81 9.74 + 4.41 5.877 <0.001

22 CAD#E2ANT4A 18] rb i
CAD 4 MR & CMR-LGE 81 v & 75 77 78 O DL AL 15
B4 LGE FHM: (40 46]) #1 LGE BHPE (16 )2 M4 . 5

LGE B 20 He ¢, LGE FHYEF 41 sST2 . Gal-3 . NT-proBNP
KP4, HDL-C 304, 22 5 A g it 2 3 L (P<0.05) . Il

*3.4.
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%3 CADH2 AL E— MG REFE L8 [n, %o5x = 55 M, (P, P,

I RAFAE LGE BHYE4H (n=40) LGE BAPEA (n=16) Xz P
P51 0.579 0.447

Bk 22(55.00) 7(43.80)

Erg s 18(45.00) 9(56.30)
LRI (%) 71.18 £ 10.77 69.56 + 10.16 0.514 0.609
BMI(kg/m?) 24.24 +3.56 2452 +2.39 0.285 0.776
W2 A ot 14(35.00) 6(37.50) 0.031 0.860
R 13(32.50) 3(18.80) 0.492 0.483
BEBR I R 15(37.50) 7(43.80) 0.187 0.665
TR L 28(70.00) 14(87.50) 1.050 0.306
24 h P24 (mmHg) 139.05 + 17.03 140.69 + 21.83 0.299 0.766
24 h-FH) &7 5K (mmHg) 83.00(76.00,90.75) 84.50(73.50,90.00) 0.163 0.870
Cr(pumol/L) 78.85(67.63,94.35) 78.50(58.13,88.55) 0.435 0.663
UA(pmol/L)) 367.80 + 95.94 369.13 + 98.06 0.046 0.963
PRZ A (mmol/L) 7.01(5.53,8.70) 6.45(4.45,7.38) 1.152 0.249
Cer(mL/min) 78.98 + 28.46 89.39 + 26.56 0.544 0.586
GFR(mL/min) 76.91 +23.34 75.26 = 23.49 0.118 0.906
NT-proBNP(pg/mL) 819.63(131.2,1573.02) 155.35(94.52,437.44) 2.702 0.007
TG(mmol/L) 1.07(0.81,1.66) 1.55(0.97,2.04) 1.524 0.128
TC(mmol/L) 4.03£1.17 457£1.72 1.578 0.115
HDL-C(mmol/L) 2.01(1.50,2.50) 2.25(1.60,2.82) 2513 0.012
LDL~C(mmol/L) 2.02 +0.81 2.31+0.93 1.158 0.252
HbA1C(%) 6.10(5.80,7.08) 6.05(5.60,7.50) 0.227 0.820
I 2T 2 25 14 5 (g/mL) 3.14(2.76,3.92) 3.58(2.99,4.07) 1.161 0.246
hs-CRP(mg/L)

<0.5 11(27.50) 4(25.00)

0.5~5 18(45.00) 7(43.80) 0.086 0.958

>5 11(27.50) 5(31.30)
L sl

Ao AT RN A (mm) 46.00(42.00,50.00) 44.00(38.25,46.75) 1.529 0.126

2 WA N AR (mm) 27.00(24.00,33.50) 26.50(23.00,28.00) 1.275 0.202

% [H] B 5 (mm ) 11.00(10.00,11.00) 10.00(9.00,11.00) 1.451 0.147
EF(%) 65.58 + 12.16 70.25 + 5.58 1.137 0.255
CASTF4r(43) 1.98 + 1.08 3.28 + 1.26 1.682 0.093

k4 2T4H[E CMR.sST2.Gal-34 REL# (x +5)

T H LGE B4 (n=40) LGE BAtE4 (n=16) tfH PE
CMR-LGE

LVEDV (mL/m?) 156.78 +72.43 142.56 + 35.96 0.234 0.245

LVESV (mL/m*) 98.34 + 54.62 84.65 +21.46 0.112 0.302

LVMI(g/m?®) 97.24 + 14.44 68.55 + 13.28 1.892 0.162
ML= hR S

sST2(ng/mL) 40.05 + 12.42 31.30 £ 6.19 2.678 0.010

Gal-3(ng/mL) 20.71 7.81 13.68 + 5.24 3.306 0.002

23 LCEAXBEE oM

LGE 5 sST2 (r=0.338, P=0.011) . Gal-3 (r=0.428, P=
0.001) .NT-proBNP(r,=0.364, P=0.006) &£ 1E /1 5¢ , 55 HDL-C
(r=-0.339,P=0.011) £ A AHC . BEAEA B 58 R B0 UL 4k

ASEiS NS NIRE AW I AN SR AW N = i ]
B SN N S S 1D SN (101 R LY. N (O = 8P
5 i 28 B R AT A AH OC 43 T 5 1 LGE 5 sST2(7=0.312, P=
0.037) .Gal-3(r=0.419, P=0.004) Jh 7 Hi5% . W35,
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%5 CADZ LGEMAMRHEXEEZST

.. (L RIiPS (LYi:BS

{8 PE r{H P{E
e ML -0.183 0.178 - -
sST2 0.338 0.011 0.312 0.037
Gal-3 0.428 0.001 0.419 0.004
NT-proBNP 0.364 0.006 - -
TG -0.205 0.129 - -
TC -0.213 0.115 - -
HDL-C -0.339 0.011 - -
%5 [ B 5 0.196 0.149 - -
LVMI 0.187 0.158 - -
CAS P4y -0.227 0.093 - -

TE R B8 R Spearman HISE 73 M= P<0.2 HZAS 5 , FEHFAF 1% |
WA s P3| MLHE  HBALC B D A A2 i J5 A 5 i R O
IIMTHRE LGE 5458 i 2 MR ST 5 72

2.4 sST2.Gal-3 #+ MF #9442

M T A2 $ST2 ., Gal-3 Xt MF &9 500 415, 43 51 43 7
sST2 . Gal-3,sST2 Bk & Gal-3 12 i MF (LGE FH %) i ROC il
28 (B 1) LUK Hm MF O3B E (% 6) .

1.0

0.8

0.2

0.0
0.0

0.2

ROCHZ

—H

0.4 0.6
15k

—

A
sST2 ngml.
— Gal3 ngmL
e

G

0.8 1.0

1 sST2.Gal-3.sST2Bt& Gal-3i2#T MF(LGE PR ) B

303 .

ROC g £k

LRI WU Wit 2 22 DA MF B2 2 B, 1R

9% 3™ MF T REA B TGRSR R, o T
FIHBIMEF, & FEER AR T ECHERER B
CMR ZIZWii G hrie” . [EX T REHEEM S,
CMR FERHC #6353 82 BT LA A B 55 [
R, FEONRE S LA 4EAL , AT HS I T i
PRAS RO MU SR & A o PRI sST2  Gal=3 45K
PEAR O UL AEAL bR 54 BOR BSZ 2 56 TE

ST2 J& F 1 41 i/ 3 (interleukin, IL) -1 5214 5
W5 , DA 5N 28 (ST2L) AT PR A (sST2) P e
XAATE GO LA PRI, IL-33 454 ST2L A] fH
1O LA ML 21 ZE Ak NE AR 12, IR 40 i 2R fe
I, AT AR 380 LR AP O EAE FHT) . sST2 U2 0 I 71
fir ik B ARAE AR L B RN L0 S O T O LR
L3 AT SR , 24 sST2 S #4775 T 4R B /P, sST2 5
IL-33 &5 & sa 4t 1 ST2L/L-33 B O LR (5
3 [, T EMEY, sST2 555 KA i 7
1R iR TN | T4 oy DTN I R RN P s i E S B R
TRV LUK sST2 20 LB 2T 4 240 5 375 5], 38 0 38
W Gal-3. 45 4F 40 21 4 K K F (connective tissue
growth factor, CTGF) o¥ 4% 1k A K Kl ¥~ - B (transform-
ing growth factor-B, TGF-B) Z - 4EfbAric ¥, v &
BET 4 A M5 Ak RS SRR 2T 4 2R 1 2 1 B A R nT 5
FMF", F3hb, sST2 3k Al 77 A i VAR AE 73 F
— AR O WUSCET AE A0 7 A=A ™ A b
GE AR W] sST2 38 4 1 ik o ML 21 248 40 e v 1 6 4
AT % PR 22 2F B 2 1 1 (soluble neuropilin—1,
sNRP-1) , 175 TCF-B1 iR L 4EL™ . AE AT
fili O LEF AL P AE T R AR AR5, sST2 R H
MR 27 B 5610 o 5], sST2 Wbl 78 H T 1EAl 0 T
REAN 4, Bl s ] T 9 1O L /O JULET 24
U TS IR R AR D LR LSS

YNERZ SN RINVAE=2 IR KD 2T A= AN
J A I R OB PR A 2 K s AR, sST2 T
T 5 EIRAFE A RSl AR R, sST2 K
Pk ML O WLEFAE ARG, 22 ROC /M43, sST2
T ke it O LZF 4 Ak 1) A BT (B2 36.01 ng/mL.
H A 2 A 1 & R sST2 12 W ke i 4 -0 UL ET 4
1 1y BAK 2 W (8 0 1 5T, {3 Dudek M SE9HE T
sST2 Y & /& EF AR 32 S 38 4 PRI T i il 57

6 sST2.Gal-3i2 WO AL BB E

TH HNHE U ERnen 95%CI AUC P EA R IR
sST2 36.01(ng/mL.) 0.65 0.81 0.57~0.86 0.72 0.012 0.46
Gal-3 13.04(ng/mL) 0.87 0.56 0.62~0.84 0.77 0.002 0.44
sST2BK A Gal-3 - 0.70 0.87 0.66~0.92 0.83 <0.001 0.58
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AT, sST2>45.8 ng/mL fit) EF [ AR 8.0 35 5 48
T7% K 50%), sST2<45.8 ng/mL 4 () R Z L T-F K
21.6% (P=0.0025) . Obradovic DM 25" Hf 57 2% Y ,
sST2 ¢ UE B S — 4~ F NT—proBNP LS & 1 T 5
4R P8 T 9 R P o JILR AR 5 o ™ T A B ) 1R
FE JE MO LR 12 Wi 5 1 Hr I B 7 vh, sST2 3 1
44 ng/mL 15238 HBLO D REIRASEL (NYHA T/
IV B AT BEPE B B Th iR o ARBIFIE O WLET 4E 4k 1 35
1A (36.01 ng/mL) F4 K T b3k 2 SR SE T
(45.8 ng/mL) AL BEAL RS FHIAE (44 ng/mL) ,
Bk GE RE—BUW A g, OO LA 4L
BIAFAE AR — B 2 R AR ET- O DI RE B IR S . (1
H A XT sST2 BB 54 FESE T rh , I B0A i 2 AR
TS B 0 R I A

Gal-3 JEEEE R RGN —Fh gL 2UM 45 &
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