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ABSTRACT Objective: To observe the expression and clinical significance of serum homocysteine (Hey), Cystatin C (CysC), ma-
trix metalloproteinase-1 (MMP-1), neutrophil gelatinase related lipid delivery protein (NGAL) in patients with acute myocardial infarc-
tion (AMI) after PCI. Methods: 70 patients with AMI in our hospital were selected from March 2018 to September 2020. According to
whether ventricular remodeling occurred after PCI, they were divided into no ventricular remodeling group(n=49) and ventricular remod-
eling group (n=21). The serum MMP-1, Hecy, NGAL, CysC levels and cardiac function indexes [left ventricular posterior wall thickness
(LVPWT), left ventricular end diastolic diameter (LVEDD), left ventricular ejection fraction(LVEF), ventricular septal thickness (IVST)]
of patients were detected. The correlation between serum MMP-1, Hcy, NGAL and CysC levels and cardiac function indexes were ana-
lyzed. The influencing factors of ventricular remodeling after PCI in patients with AMI were analyzed. Results: The serum MMP-1, Hcy,
NGAL and CysC levels in the ventricular remodeling group were higher than those in the no ventricular remodeling group (P<0.05),
while LVEDD, IVST and LVPWT were all greater than those in the no ventricular remodeling group, and LVEF was smaller than that in
the no ventricular remodeling group (P<0.05). Pearson correlation analysis results showed that serum MMP-1, Hecy, NGAL, CysC levels
were positively correlated with LVEDD, IVST and LVPWT, but negatively correlated with LVEF (P<0.05). Univariate analysis showed
that there were statistically significant differences in infarct site, arrhythmia, monocyte (MO), creatine kinase isoenzyme (CK-MB), and
time from onset to opening of infarct-related artery between the two groups (P<0.05). Multivariate Logistic regression analysis showed
that anterior wall infarction site, arrhythmia occurs and high levels of MO, CK-MB, MMP-1, Hey and CysC were all risk factors for ven-
tricular remodeling after PCI in patients with AMI (P<0.05). Conclusion: The serum expressions of MMP-1, Hcy, NGAL and CysC are
closely related to ventricular remodeling in patients with AMI after PCI. The detection of the above indexes can provide some reference
for the prediction and prevention of ventricular remodeling in patients with AMI after PCL
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Table 1 Comparison of serum MMP-1, Hey, NGAL, CysC levels and cardiac function indexes between the two groups(xt )

No ventricular remodeling

Ventricular remodeling

Indexes t P
group(n=49) group(n=21)
MMP-1( ug/L) 1.97+ 0.32 2.82+ 0.47 7.570 0.000
Hey( umol/L) 10.23+ 1.07 19.01+ 2.14 17.869 0.000
NGAL(ng/mL) 157.43+ 23.78 206.31+ 22.16 8.038 0.000
CysC(mg/L) 1.62+ 0.47 2.23+ 0.32 5422 0.000
LVEDD(mm ) 51.83% 6.43 58.21% 7.19 3.671 0.000
IVST(mm) 9.17+ 0.59 9.78%+ 0.47 4.196 0.000
LVPWT(mm) 9.06% 0.81 9.53+ 0.92 2.135 0.036
LVEF(%) 49.26% 2.73 43.19+ 2.24 8.967 0.000
% 2 I MMP-1,Hey NGAL,CysC 7k FF00ShBETEARAITR X S 4T
Table 2 Correlation analysis of serum MMP-1, Hey, NGAL, CysC levels and cardiac function indexes
MMP-1 Hcey NGAL CysC
Indexes
r P r r P r P
LVEDD 0.386 0.011 0.421 0.002 0.408 0.006 0.452 0.000
IVST 0.412 0.005 0.462 0.000 0.459 0.000 0.438 0.000
LVPWT 0.397 0.008 0.473 0.000 0.374 0.013 0.421 0.003
LVEF -0.426 0.001 -0.439 0.000 -0.392 0.009 -0.449 0.000
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Table 3 Univariate analysis of influencing factors of ventricular remodeling in patients with AMI after PCI

Factors No ventricular remodeling Ventricular remodeling e »
group(n=49) group(n=21)
Age(years) 65.73+ 5.44 65.98+ 6.78 0.163 0.871
Gender( male/female ) 29/20 13/8 0.045 0.831
Diabetes history
Yes 14(28.57%) 5(23.81%) 0.169 0.681
No 35(71.43%) 16(76.19% )
Hypertension history
Yes 18(36.73%) 7(33.33%) 0.074 0.785
No 31(63.27%) 14(66.67% )
Body mass index(kg/m?) 23.12+ 1.54 23.36% 1.63 0.587 0.599
Creatinine( wmol/L) 63.97+ 8.68 64.12+ 8.54 0.067 0.947
Fasting blood glucose
(mmol/L) 5.63+ 0.42 5.71% 0.65 0.615 0.541
LDL -C(mmol/L) 2.56x 0.32 2.59+ 0.27 0.376 0.508
Infarct site
Antetheca 14(28.57%) 17(80.95% ) 17.591 0.001
Extensive anterior wall 12(24.49%) 3(14.29%)
Inferior wall 13(26.53%) 1(4.76%)
Anterior posterior wall 10(20.41%) 0(0.00%)
Arrhythmia situation
Yes 26(53.06%) 17(80.95%) 4.839 0.028
No 23(46.94%) 4(19.05%)
MO(* 10°/L) 0.52+ 0.11 0.83+ 0.13 14.572 0.000
CK-MB(ng/mL) 52.09+ 10.42 67.21x 11.76 19.403 0.000
Time from onset to opening
6.47+ 1.53 8.23+ 1.31 4.594 0.000

of infarct-related artery(h)

%* 4 AMI 3£ PCl RBE 4O EEMME EZE Logistic EJA4#7

Table 4 Multivariate Logistic regression analysis of ventricular remodeling in patients with AMI after PCI

Variable Assignment B SE Wald x* P OR 95%CI
Constant - -0.077 0.039 3.960 0.046 - -

Anterior wall infarction site 1=Y, 0=N 0.786 0.281 7.834 0.005 2.194 1.266~3.804
Arrhythmia occurs 1=Y, 0=N 0.966 0.263 13.497 0.000 2.628 1.569~4.400
High levels of MO 1=2 0.70x 10°L, 0=<0.70% 10°/L 0.559 0.235 5.646 0.017 1.749 1.103~2.774
High levels of CK-MB 1=2 60.00 ng/mL, 0=<60.00 ng/mL 0.318 0.104 9.252 0.002 1.374 1.120~1.686
High levels of MMP-1 1=2 2.80 png/L, 0=<2.80 pg/L 0.407 0.160 6.437 0.011 1.502 1.097~2.057
High levels of Hey 1=2 14.00 pmol/L, 0=<14.00 p.mol/L 0.598 0.157 14.580 0.000 1.819 1.338~2.473
High levels of CysC 1=2 2.00 mg/L, 0=<2.00 mg/L 0.205 0.096 4.539 0.033 1.227 1.016~1.481

AR K MO RKFRY CK-MB 2 HfER N R . 76 AMI RS H i £ 2R TR TS BRIRSEL14T, MO /K- Tt i
A AREFEAR AL A i BE ) £ 5 B, O QR , NI B SR B 5 SR BRI SEA U NS 2, OS2 B 7 8,
St FR I RSN BEAEAT BRI M TR0 Ron D F R A KU HEINC, AR ST IR, AMI A 2E
REH, AOHRREE R CEEMNERE R, MO BN BURE OEFEM A X, i CK-MB J2& 2 i AMI



- 3528 -

DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol21 NO.18 SEP.2021

TS IR T2 bR , CK-MB 7K Vi o 7 oA S R OR , o0
2 TR B A A XU e
ZE Fird, Ii7E MMP-1 Hey NGAL .CysC 5 AMI &

PCIARJF.LEREMBEVIMK, HOEHEERERNREZL 8

FEAHA M RTRE | & AR O S L % MO .CK-MB \MMP-1,Hey

CysC m A B R G N ER, I PR AR Rl 454 Lk P&

R PSR i

5 % 37 #k( References)

[1] Tibaut M, Mekis D, Petrovic D. Pathophysiology of Myocardial
Infarction and Acute Management Strategies [J]. Cardiovasc Hematol
Agents Med Chem, 2017, 14(3): 150-159

[2] Zeymer U. Diagnosis and initial management of acute myocardial in-
farction[J]. MMW Fortschr Med, 2019, 161(4): 34-36

[3] Thiele H, Akin I, Sandri M, et al. PCI Strategies in Patients with Acute
Myocardial Infarction and Cardiogenic Shock [J]. N Engl J Med,
2017, 377(25): 2419-2432

[4] Krawczyk K, Stepien K, Nowak K, et al. ST-segment re-elevation fol-
lowing primary angioplasty in acute myocardial infarction with patent
infarct-related artery: impact on left ventricular function recovery and
remodeling[J]. Postepy Kardiol Interwencyjnej, 2019, 15(4): 412-421

[5] Ma Q,Ma'Y, Wang X, et al. Circulating miR-1 as a potential predictor
of left ventricular remodeling following acute ST-segment myocardial
infarction using cardiac magnetic resonance [J]. Quant Imaging Med
Surg, 2020, 10(7): 1490-1503

[6] Pavkova Goldbergova M, Jarkovsky J, Lipkova J, et al. Relationship of
long-term prognosis to MMP and TIMP polymorphisms in patients
after ST elevation myocardial infarction [J]. J Appl Genet, 2017, 58
(3): 331-341

[7] %2, 29X, HRE, . bk Hoy 5 C ALER G 1w £ %7
B BTG F) B e ). 5 B S TR AR, 2016, 22(3): 237-239,
242

[8] McClean M, Buzkova P, Budoff M, et al. Brief Report: Cystatin
C-Based Estimation of Glomerular Filtration Rate and Association
With Atherosclerosis Imaging Markers in People Living With HIV[J].
J Acquir Immune Defic Syndr, 2020, 85(4): 466-469

[9] Eilenberg W, Stojkovic S, Kaider A, et al. NGAL and MMP-9/NGAL
as biomarkers of plaque vulnerability and targets of statins in patients
with carotid atherosclerosis [J]. Clin Chem Lab Med, 2017, 56(1):
147-156

[10] PHREFAChERFIE PECLERFEHBETL. &
M ST B4 A SRS W fis T 45 d [J]. PR ohdmikd,
2015, 43(5): 380-393

[11] 3kAER, F38, kAR, Z 48 5 OFH BN Z X ERDRANARE
B A EEMATUG WML [J]. P BIERE £ 4 &, 2021,
49(2): 184-187

[12] #F2F. LR F S EAEERTE - EARFSHEF LI HM
P[] %A ERRIE AR AE, 2012, 9(5): 1-2

[13] K&, M, FRZ, F #REPEERCH RBELCETH
B % aat ] AR A E &, 2019, 19(13): 2498-2501

[14] Kagaya Y, Ito K, Takahashi J, et al. Low-energy cardiac shockwave

therapy to suppress left ventricular remodeling in patients with acute
myocardial infarction: a first-in-human study [J]. Coron Artery Dis,
2018, 29(4): 294-300
[15] #t &K, K F, hAE, . A KBTI RARLEEY
B fes EM P a4 A BCF YR oy TIRACRD] FMEF AR E,
2006, 22(17): 1971-1973
HoE, ALRAR, B 7 4R, . fn ik MMP-13 TIMP-1 &k 512 M8
FBSEEMY X AD] TIEZ, 2019,41(8): 1186-1189

Ji C, Yi H, Huang J, et al. Propofol alleviates inflammation and apop-

[16

=

[17

—

tosis in HCY induced HUVECs by inhibiting endoplasmic reticulum
stress[J]. Mol Med Rep, 2021, 23(5): 333
(18] #® &, &K, X3, ¥. &Mkt %% LDL-C Hey Npt,CRP
KPR ER A LR X & [J] SR A &, 2015,
14(11): 1111-1114
FHE, ZHE A F GhEEFLEREC- LEKEG R
T PR EER SR BR KT 5 2 3 Bk R AR AR AL 6 AR X M BT D). P
A4 &, 2020, 30(1): 52-54
P, RAEFE, IR, . TR IR AR AR NE A & K A
QRS ey A AR I A EEMU X A[T]. LB RS
PR (EFMm), 2019, 39(10): 1162-1166

Westman PC, Lipinski MJ, Luger D, et al. Inflammation as a Driver

[19

[}

[20

=

[21

—

of Adverse Left Ventricular Remodeling After Acute Myocardial In-
farction[J]. ] Am Coll Cardiol, 2016, 67(17): 2050-2060
[22] %-Fa, £ B3k, 5KAY, 5. bk ST B8 5 AL U 5e B 4 dn 2 Pk
Ko R BEAR X AE RE B ZFAK-FERE S E MK
PEAF L[], S R 3R, 2019, 40(5): 836-840
& WA, ATH, R E &, % CysC K-F 5 T2DM &4 £ EMATR
J& % ZIRH[I]. P BAEIES i B4 E, 2017, 9(7): 834-836
[24] & %41, %, T F, % . MMPs f= TIMPs 5 & s s Ui s £ &
Mg K R B T oy T AR [J]. #5F E 25, 2017, 12(1): 25-29
[25] fe4x, 3k %, AR, & 5P & F i Hey Npt KT 5 g £
w5 AN s e RRA B S 2 &, 2013,22(2): 118-120
[26] Pérez-Calvo JI, Castiella Muruzabal T, Bucar Barjud M, et al. Ab-

[23

[y

sence of cystatin C involvement in ventricular remodelling and heart
failure[J]. Rev Clin Esp, 2016, 216(2): 55-61

27] &%, 2%, 4], F. 2SI ESEEMELRHLCARE
Fa A pearE Cam ey i RMEAT L[], 77k B 4, 2019, 25(12):
2045-2049

[28] Sivalingam Z, Erik Magnusson N, Grove EL, et al. Neutrophil gelati-
nase-associated lipocalin (NGAL) and cardiovascular events in pa-
tients with stable coronary artery disease [J]. Scand J Clin Lab Invest,
2018, 78(6): 470-476

[29] kg, #pft. A 2B EMNRALYaB Z o4 I LWAEZH,
2019, 59(27): 50-52

[30] ¥ &, e KERTLE BB E TR SERFTHX
A s R E 340 &, 2019, 28(1): 122-125

[31] skit, sRah A, AR, 5. SHs PR & @iF N Rk B A4
FR PR 2 E E AP G TRRANAL [J]. P A B IR 5 42 &, 2006,
29(7): 604-607

[32] 24 A, x4, REFR. GRS IR EE S T TR EREE 54
[l &M K FF/EFR), 2006, 32(3): 536-539



