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WE: BM BRI EIUEEE R 3(Gal-3) FIAE KRB FIA LR 2 85 1 (sST2) 76 2 PR O IUVZERS A 19 3R A W5 00 LA B
AEEMAHIEH ., FiE BB 201948 1 A % 2020 4F 11 ] FE AR R R A S A6 5T BH = Be OA 1 120 45 2000 U 58
(AMDE A, 4045 78 41 ST BE 475 MI(STEMD) %5 A1 42 fil3E ST BT MICNSTEMD) IR A , ¥ 45% 40 191 5995 A 2H JELR R AR 814~
PRAERxd B2 . i & RASIN 1 4  E R PERLA A R ELISA Rl 2k O WUASTZERS A L3 Gal-3 #1sST2, LA K AL i 4x
JE& A Tl 2 (MMP-2) Rl 5T 42 & 45 il 9 (MMP-9) 1k /K1, 8 A0 8l R G 200 B AT IR AR A AR (LVEDY) , 2.0 2 W4 R 0
HRU(LVESV) , ZE &P 5K AR M B2 (LVEDD) FIZC D ZE S50 E0(EF) . 855R 5% BREH LUE, AMIJR A 1 240 B2 H R Mok 2
MEBCH L | 17 T Gal-3.sST2 . MMP-2 Fl MMP-9 7K -2 Fh i, 760 % A8 4R LVEDV \LVEDD F1 LVESV /K- | JF, i EF 7K
TEREAR, 25 5 Giv 238 L (P<0.05) s STEMI L1 F1 414 B Ah ki 414 H L Gal-3 (sST2 \MMP-2 Al MMP-9 /K- \LVEDV |
LVEDD #i1 LVESV /K- F NSTEMI 21 (P<0.05) , H: /' STEMI 4 Gal-3 5 &8 4 (15.65+3.12) /L, sST2 FiA /KM (11.23+2.61)
pe/L, LVEDV 24 (119.45+20.34) mL, LVEDD 4 (52.64+6.98) mm, LVESV 4 (43.22+8.12) mL, i STEMI 4 Gal-3 7 & 4 (9.27+
2.63) pg/L, sST2 FiK /KK (8.32+2.11) wg/L, LVEDV 3 (107.68+18.66 )mL, LVEDD 4 (42.95+5.67)mm, LVESV 3 (39.75+8.52)
mL; H S A2, STEMI 2 EF K (43.85+5.74) % , 1fif NSTEMI 2 EF } (53.69+6.21)% , 22 5776 Gi 32 3 X (P<0.05) . Pearson #1356
ZHOHT, AMUIE ALIE 7 Gal-3 ik /K- HIZE O 2 TAFE SR LVEDV \LVEDD HI LVESV 7K - 5 3L IE A7 % (7=0.62,0.58,0.59) ;
sST2 ik /K- AL 0 % ERIFEHR LVEDV \LVEDD F1 LVESV /K -2 B IEAH X (r=0.69, 0.65,0.63) ; i EF /K- FIALTE Gal-3 .sST2
RIRKF-RZIAFHIC(=-0.57,-0.60) . L& MLIH Gal-3 Al sST2 T 5.0 IS 22 5 FAG % DIAH G
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Correlation of serum galectin-3 and growth-stimulating gene 2 protein with left ventricular
remodeling in patients with acute myocardial infarction
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Abstract: Objective To investigate the expression of serum galectin-3 (Gal-3) and growth stimulating gene 2 protein(sST2) in pa-
tients with acute myocardial infarction (AMI) and their correlation with left ventricular remodeling. Methods A total of 120 patients
with AMI, including 78 patients with ST-segment elevation MI (STEMI) and 42 patients with non-ST-segment elevation MI (NSTEMI),
were selected from January 2019 to November 2020 in the Beijing West Campus of Beijing Chaoyang Hospital, and 40 individuals with
baseline characteristics similar to those of patient group were selected as the control group. The blood counts of leukocytes and neutro-
phils were measured routinely, and the serum levels of Gal-3, sST2, matrix metalloproteinase 2 (MMP-2) and MMP-9 in patients with
AMI were measured by enzyme-linked immunosorbent assay (ELISA). Left ventricular end-diastolic volume (LVEDV), left ventricular
end-systolic volume (LVESV), left ventricular end-diastolic diameter (LVEDD), and left ventricular ejection fraction (EF) were exam-
ined by echocardiography. Results Compared with the control group, the number of leukocytes and neutrophils in AMI patients in-
creased, the levels of Gal-3, sST2, MMP-2 and MMP-9 in serum increased, and the levels of the left ventricular remodeling indexes
LVEDV, LVEDD and LVESV increased, while the EF level decreased, and the difference was statistically significant (P < 0.05). The
number of leukocytes and neutrophils, Gal-3, sST2, MMP-2 and MMP-9 levels, LVEDV, LVEDD and LVESV in the STEMI group were
higher than those in the NSTEMI group (P < 0.05). The content of Gal-3 in the STEMI group was (15.65+3.12)pg/L, the expression lev-
el of sST2 was (11.23£2.61)pg/L, the LVEDV was (119.45+20.34)mL, the LVEDD was (52.64+6.98)mm, and the LVESV was (43.22+
8.12) mL, while the content of Gal-3 in the NSTEMI group was (9.27+2.63)g/L, the expression level of sST2 was (8.32+2.11)ug/L, the
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LVEDV was (107.68+18.66)mL, the LVEDD was(42.95+5.67)mm, and the LVESV was (39.75+8.52)mL. In contrast, the EF in the STE-
MI group was (43.85+5.74)%, while the EF in the NSTEMI group was (53.69£6.21)%, and the difference was statistically significant (P
<0.05). Pearson correlation coefficient analysis showed that the expression level of Gal-3 in the serum of AMI patients was positively
correlated with the levels of the left ventricular remodeling indexes LVEDV, LVEDD and LVESV (r=0.62,0.58,0.59); the expression
level of sST2 was positively correlated with LVEDV, LVEDD and LVESV levels (r=0.69,0.65,0.63,P<0.05); and EF levels were nega-
tively correlated with serum Gal-3 and sST2 expression levels (r=-0.57,-0.60,P<0.05).Conclusions Elevated serum Gal-3 and sST2

are closely related to left ventricular remodeling in myocardial infarction.
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B SR BN KA ATE ST (PCL) FAT R0R K I F) P9 v
A BT 17 e i A0 AL, 2l D RE I el AMIT
i NI TS o AMI BE 5 5 300 IE 1 D) i R 45+ A2
b, ERR D =B SRR A REIT T
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=B Bivona 25 56 T AMI G R 5T & B, Gal-3 119
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EiLyEe
1 #ARL5H%E
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S VAR G A TR ST AL o i A PR PEAG R
FRZE 09 N IFHEAT 5 UG PR 5L 00 = 4 4, B 4 i,
B Tl Re A A, M BT BRI B, T R SRR T A 45 4L
(BMLD) . HEBRFRAE A ™ F AT, H IR i 2 e Ao £ v
(AR S, ™ EE A 02 B AR50 L f F Cockeroft
Gault 22 XI5 9 ' /N ER I8 i %€ <30 mL-min'+1.73
m”, [ SRR, R AR | 0 B AR
S R I o BIF 90 SR AT I R, 4G 1 440
O FCRN YRR 40 AR . A9 B3R A 1 AR R K2
FAF I8 A s B 5 e F 98 46 B 2% B 25 A A o (L5
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1.2 15 Gal-3FAsST24M AR 24 h P ; K
A0 JE 1L (4 ml) WA B JEAT A 48 Jin 751 B4 325 388 1, 928 e
LA IS RV 4 “CRYVKAR hAEAF , T BESS | h, #E
FRESIREE T L3 500 rpm 250> 15 min HEAT MK 355 .
IR 5B RE S AR AETE -80 C . Z= AR I 5¢ WL PEAT 2>
Mo f# FH A 2% Galectin-3 Quantikine ELISAKit®
(BIOKOM, Janki, Poland ) Kl Ifil % 1 Gal-3 A9 ¥ B,
sST2 7K F-1ifi ] Presage ST2 Assay(Genloxa Sp. zo.o.,
Puck, Poland) #4746 o 3 26300 2 (9 A o AL AR 41
il 7T Y ST

1.3 MFEREEZEAEGN R 1.27hry ik
HEAT I T A o AC 4 A B, SR FH T IBC G 2 AL oK 56
(ELISA) I 7 1L 65 5 157 4 J 2 1 2 (MMP-2) FIEE i
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BALTE A O B EIRAR A FU(LVEDV) | 2620 I
KINZEFU(LVESY) , A2 = &7 5k AR B 42 (LVEDD) il
L E S A E(EF) .

1.5 Sit=Z A% SRH SPSS 21.0 fiz 4 (IBM SPSS
Statistics, Chicago, IL, USA) H F& it #r. it &
B R x + s 2, R IER 310, Z 410 LR
FH 5 2578, WAL 18] L 38R FH LSD- R s o 1H400%%¢
BRI (%) e , 4L A L BCR 2 ke o fifi
FH Pearson #H 3¢ 43 817 1L 7 Gal-3 Fll sST2 75 k7K °F- 5
LB B, LLP<0.05 2R 2 3651
2 #R

21 HHEEZHIBILE STEMIZ  NSTEMI 4 F1
Xof FECZH e A Bt b, A A MR AR S L BMILL I
s IR s OB PR S LR L TC . TG . HDL-C Al
LDL-C. ZRTHit2#E X (P>0.05), HA 0l bk,
W1,

2.2 HKAME Gal-3FNsST2 RiLKFELLE K
R R, 5T R LA, AMIYE AL Y Gal-3 i
sST2 K2 Fh i, 25 5 A gi it 2% 2 L (P<0.05) ;
STEMI 2 Y Gal-3 il sST2 /K- T NSTEMI 4 , 22 57+
4G rE X (P<0.05) , W2,

23 SHEMEMNBAMEBEMPERMAMEEER
bv.¥) ol -2+ o e S AN o sk NS kS =
(9.8+0.9)x10°/L, Hr ki 21 L £ B L4514 (53+7) %,
NSTEMI 4 FH 4 it £k H i (17.8+2.3) x10°/L, 4
AN H EL Bk (71+8)% , STEMI 4 (A 40 i % H 4

(24.7+3.1) x10°/L, Hf 4 7 40 Jfd %% H E 490 b (81«
8) % ; 5 X} R Hb 5, AMISp ALY H FH 40 a5k B A0
PR ML H KPS, 2 R A g L =
25.39,1.41, % P<0.001) ; STEMI £H 1) 5 40 it %5 H
MR A 2 H K 2 T NSTEMI 4, 22 5% B3 48
T4 L (1=12.68,6.54, 1 P<0.001) . i3 Gal-3 5%
IR KF5 1 4 MR E Ak 4 A H 2R OG,
LT sST2 23K K- 71 41 i % B A v 41 ik %)
HAB S IEADE, W3,

24 &4 MMP-2 1 MMP-9 Rix/KFE X EH
MMP-2 KK A (97.14+12.21) pg/L, MMP-9 3 ik
JKF- R (101.24+13.23) pug/L, NSTEMI 20 MMP-2 3 14
K AF R (195.22+19.18) pg/l, P-9 3 ik K F A
(185.17+21.23) pg/L, STEMI 20 MMP-2 3 ik /K ¥ Jy
(278.07+29.08) pg/L., MMP-9 3 ik 7K - Jy (263.22+
32.15) pg/L; 555 4L FL 8¢, AMTS ALY - MMP-2
FIMMP-9 K-35t 5, 22 A et t22 3 X (1=27.56,
24.04, P<0.001) ; STEMI £H ) MMP-2 1 MMP-9 /K -
= T NSTEMI 41, 2 5 1 4t it 2% B X (1=16.62,
14.16,P<0.001) . IfL3% Gal-3 F ik /K F 5 MMP-2 il
MMP-9 7K V-4 H 5 1EAH G, I35 sST2 Rk K5
MMP-2 F1 MMP-9 7K -4 52 TEAHOC, WK 4,

25 FJBALOESHIEREE WNSREER, 5
X BEZLAH b, AMTS A4 262 0 2 A8 b5 LVEDV |
LVEDD I LVESV 7K - b Jt , 1fif EF /K FREAG, 25 5
H8iit2¢ 5 X (P<0.001) ; STEMI 20 LVEDV .LVEDD
I LVESV /K °F % T NSTEMI 4H , ifij EF /K °F 1% T
NSTEMIZ , 22 R A 415 L (P<0.001) . WL#%ES5.
26 HAMFEGal-3MsST2REKESELDEE
HWIEIRMEXE LI Pearson AH % & E 0 #r 1LTE
Gal-3 Fl sST2 KK KV 5 /¢ % d A AH O PE S5 R 1B
7R, AMUE AL P Gal-3 3k /K- Fl 2200 %8 A $E
¥k LVEDV . LVEDD F1 LVESV 7K 3 & 3 1E #H 56 (=

R RHBELBE LEYx + 5

2H 5 Xf B4 (n=40) ST BLHAT M4 (n=78) 3E ST B4t s MI41 (n=42) FAE PE
AEREI(S % £ s) 64.10+9.60 63.70+11.80 64.30+12.70 17.23 0.383
F11(%) 22(55.00) 51(65.38) 25(59.52) 21.23 0.224
BMI/(kg/m*, % + 5) 24.80+4.50 23.80+4.10 24.1023.90 11.25 0.451
W s /451 (%% ) 14(35.00) 27(34.62) 16(38.10) 14.57 0.162
oI S /481 (%% ) 15(37.50) 42(53.84) 22(52.38) 11.54 0.233
Wl bR 451 (%) 8(20.00) 18(23.08) 12(28.57) 14.24 0.182
WUEF/(mol/L, % + 5) 65.14x18.41 68.02+18.13 66.23+15.17 27.53 0.413
TC/(mmol/L,% + 5) 471x1.12 4.80+1.20 4.91+1.33 25.47 0.314
TG/(mmol/L,x + 5) 1.74+1.13 1.55+1.02 1.63+0.91 19.52 0.581
HDL-C/(mmol/L,% +5) 1.21+0.28 1.26+0.31 1.20+0.29 16.55 0.240
LDL-C/(mmol/L,% + s) 3.31+0.99 3.38+1.03 3.39+1.12 17.85 0.312

T TC A S B, TG 2 =% Tl , HDL-C 5 %5 BEAR R 11, LDL-C R AR 1
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K2 HHIMTG Cal-3 F1sST2 Fik K H A/ (ng/L,x + 5)

4y4l 1%k Gal-3 sST2

Xt HA 4 40 6.33+1.25 5.23+1.53
ST Bedfi 2 MIZH 78 15.65+3.12% 11.23x2.617%
Ik ST Bedams M14H 42 9.27+2.63"%  8.32+2.11"%
FAH 42.36 52.35
PAE <0.001 <0.001

: Gal-3 P FUBHEESE 253, sST2 AR K A L H 2 55 14
ORI L, P<0.05. @5 STEMI4LAH I, P<0.05.

F3  AUHINTE Gal-3 Fl sST2 3235 /K 5 (A 40 %k H
Freb P 20 B A B AR OGRS B

EElk RPN
2151
i PAi i P
Gal-3 0.34 0.043 0.23 0.041
sST2 0.37 0.038 0.26 0.034

TF: Gal-3 J P FLEBEAR K 3, sST2 A KRR REH 2 86 11 .

R4 FBHIMTE Gal-3 FlsST2 F ik /K5 MMP-2 A1 MMP-9

IKAPAR S ST
a5 MMP-2 MMP-9
rE PiH rfH PE
Gal-3 0.44 0.035 0.50 0.031
sST2 0.37 0.028 0.51 0.034

1 Gal-3 PR AE 22 3, sST2 Iy Kl ek R 2 B 1,
MMP-2 g 3 5 4 J 25 1 fifi-2 , MMP-9 b 3L 5 4 ) 2B FI -9 .

0.62,0.58,0.59) 5 sST2 ik K-l A2 00 2 A H5 b
LVEDV .LVEDD F1 LVESV 7K 5 3L iF #H % (r=0.69
0.65,0.63) ; Ifif EF 7K V- A IlIL{E Gal-3 . sST2 FZ ik 7K F-
LGRS (r=-0.57,-0.60) , W 6.

RO ASHLIMGE Gal-3 Fl sST2 LK -5 400 % A FEHRAH

KAEST T
g3 Gal-3 sST2
rfH Pia r{H PiH
LVEDV 0.62 0.047 0.69 0.044
LVEDD 0.58 0.041 0.65 0.041
LVESV 0.59 0.038 0.63 0.036
EF -0.57 0.039 -0.60 0.034

T : LVEDV R0 E & sk R WAL, LVEDD b A2 &7 sk K M i
12, LVESV N ZE O S AR R A B BF N 720 2 45 M348

3 Tt

AMI 2 —Ffr WL 4 i R 5 0o , 76 42 BRI LN
| S v A RN AR T3, TR LR FE T, o JUL
I ARG AT 5 A AN T 0 20 LR T T S | A0
B A LY . HET, AMIZET KA 2Eko0 1 3 9%
WAET B —2F B AT 58— T AR
TH 5 T2 2T, 3 2030 4F , o [ 43 4E H AMI
s NECER IR E 292 300 770 O WLEEFE S5 Y0 2 T
g 2 0 7 238 2 R s BBl . O AT K &2
Bl R A B BRI R K R - R R S
(RAAS) 3 BEWE AL, O LA B RE AT 1=, 25 1 B Fn
JVS I3 5 DR 1 5 8 3k A R 4 i A0 6 5 (ECMD) 114 28
B D EEM T REOL E R K IR D RE
W REALD AR AMI IR T AE I R B A
RZ 51 {0 AMLJ5 H 05 T A 51 L A9 0 7 5 8 A
O MEY K BIRIT SR I R 2= R ki — "
PLF4R A 30 0 AMILC> % 51004 04 T R, 76 I PR A
REAHEREZ L,

AW 5E & LA 2R B ke (CAD) H Gal-3 1]
RIS AR AE , 1755 E W A1 I 3R I8 08 R A o, (2 a0 1 A5
P05 5 SRR FRA A I AE 1487 RE TP AT RS, Gal-3 Bk
J 5 RAE L M LR Efb A 56 . AR R B,
CAD %55 A LA B AMI H i) 2obE 483495 5 3 ok ok 1 £k
o A8 T R AR ORI 246 56 | BS99 23 Il 55 DR3P P £F
A WEA T A BEE B S S B0 L, 1 Gal 3 7E 30 ik ok
RERE Ak 5 75 1) S il 24 D3 b 9, Fe AT A A I F
FEHR I, AMIJ A LG ' Gal-3 7K F- T &y, Horp
STEMI 41 11 Gal-3 7K V- A %% T NSTEMI 2 1 A fir 1%
i, 6 H R AR RE NS AR S AMI O 25 5 A8 114 T30 1A
T AT HE— W T Gal-3 /K 5 R4S . )L E 9
PO B B S B R AR DG . BF9E 8R, W4i
FIHIE S O] BE 2> fil AR BB 220 = TG, DT 80
O WU B DX S5 () 21 AE AL i AR | AMT R 2B ) 980, 4F
A AL RO ZE EAGE YA Gal 3G E VI KRR, X A HEZ
AMI A LI5S Gal 3 Fi588 0 A4 R, T3 A1HY
W & B, AMIJE AL ' Gal-3 ik KR L
%= FHFEHR LVEDV .LVEDD Fl LVESV 7K 3 5 3 1F

RS KU FEEMIEIRILR/T + 5

P! ke LVEDV/mL LVEDD/mm LVESV/mL EF/%

Xt B4 40 96.33+21.86 36.21+6.23 33.47+7.61 60.31+5.32
ST Bt M141 78 119.45+20.34" 52.64+6.98" 4322+8.12" 43.85+5.74"
4k ST Befries MI41 42 107.68+18.66"% 42.95+5.67"% 39.75+8.521% 53.69+6.217%
FI§ 5233 51.23 56.21 35.21
PAH <0.001 <0.001 <0.001 <0.001

1 LVEDV R ZEFF i AR WA, LVEDD R A &7 ik AR W HAR , LVESV A 220 AR AT BF 200 % 31 14348

D5 X A I, P<0.05. 25 STBAAE M4, P<0.05.,
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REAFAE— MR, nTRES 5.0 % EAAE P
H s FRATHIBF IR K B sST2 ik /KA AE 0=
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