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Effect of inflammatory factors on left ventricular function in acute ST-elevation myocardial infarction complicated

with heart failure LI Xiao-jing, YAN Wei-jun".

Yanan Peoples Hospital, Yanan 716000 , China

Abstract Objective: To explore the time course changes of inflammatory factors (sIL-6R, MMP-9 and IL.-18) before

and after ST-elevation myocardial infarction (STEMI) complicated with heart failure, and the effect of each inflammatory fac-

tor on left ventricular function. Methods:

120 patients with acute heart failure who underwent PCI with STEMI as their first

symptom and who had acute heart failure within 48 h after surgery were prospectively included. The inflammatory factors and
left ventricular function at different time points after heart failure were compared with baseline levels of inflammatory factors
and left ventricular function. The myocardial infarct size was measured 6 weeks after surgery, and the effect of inflammatory
factors on myocardial reperfusion injury was analyzed. Results: The levels of sIL-6R, MMP-9, and IL.-18 were significantly
different from the baseline levels at various time points after acute heart failure. In the trend of sIL-6R, MMP-9, IL-18, only
IL-18 was associated with left ventricular function, and the higher the level of 1L-8 at baseline and after acute heart failure,
the worse the left ventricular function. However, there was no significant correlation between IL-8 and myocardial infarct
size. Conclusion: In patients with acute STEMI complicated with heart failure, IL-8 has a significant inhibitory effect on left
ventricular function, and this inhibition is not caused by myocardial infarction, and may be related to myocardial ischemia-
reperfusion injury.
Key words

Inflammatory factors; ST-elevation myocardial infarction; Acute heart failure; Left ventricular function

TEE AR B Ik s A A AL 1O I (T ) S AR
SR LA K 2E Sl ik ok e Al A 722 T 5 Lt A P e
i BHFE , 3 A0 JUL R I R Sl DR A 1 S 2 0 O
o SRETE T /Lo Y B AR P vh 2 5 2 B A AR
FH , JEAE TN RE BN R , ] B 7 B 2,
Yk S MR B SEEAR B Ik 22tk P S ey = SR
ABIEFE M UL TE AT 4k A i o ’%’36114&(le-

FiBAEAE A B & E-mail ; y882ljing@ 163. com

6R) L5 Jm 2 F B9 (MMP-9 ) #1404 3218
(TL-18) 7F ST B34 5 B0 ILAH AL ( ST-segment eleva-
28 K e IR Bl ik
4 AJGYT (percutaneous coronary intervention, PCI) J5
e 2t 113508 (acute heart failure, AHF) 52/
IR IB K B H X 70 2 T RERY S0, 453 STEMI
I AHF (& AL

tion myocardial infarction, STEMI) 7



322

ARERE

— A RUBEPEZEZSE A 2016 A5 H ~
2018 4F 5 HEHEZE T N R EEBE LA STEMI Ry B & 0
RABEAT 212 PCLIGYT , ARG 48h K/ AHF |y
B 120 fi,

PAFRAE: DFFA S0 P2 F1 WHO J¢
HAR R 2R 250 LGS 27 4 23 6 T 20 STEMI (112 Wi
FRAES @ B R KR BRI ] < 12 h; QR 52
i PCT FARIGYT o

HEBR bR o - OBE M I RE S H B ™ B0 M5 R4
P B s QA FE MO 800 X AE ST Beda i AL O L
FEAE ; @A 25928 Bk s s, O I VE
ST fe R A sl ™ R R MR D M
SIRYT, TTRERS ML FS bR o ASBF I LK BE AR PR
Radia, B AE IS ERE .

Zr vk AT BRI G R B A ( ELISA ) A6 £
H M AEA Y SIL-6R \IL-18 MMP-9 ik /K-, 1
TR BERE S0 F 78 FE 8T o 8 7 0 B B DA A2 2 3
RIC AR TR , ARl 55 [ 7 0 Sl R 2 S A 1 16 A
W BEAE BT e g 2 R B4 9T WMSI
(EREZFBUMEED o PForbRiER 1 4y =188 IE
B2 43 = 1880593 7 = Lisdh;4 4y = F 1B
Bl ARJ5 6 JiRKH (99m ) Te-MIBI .0 L i A5 7 0>
WU FE If AL

BE W TE A GG &4 AHF §ill 2 sIL-6R
MMP-9 IL-18 /KR D I HE, ME A FELk TRk, W
212 PCIAR J548h P % A= AHF |, W] 4k 22 | AHF

100

WRLEfEEIEAGE 2020 4 526 % A4 M)

J5H24h 2d.5dF16 & sIL-6R MMP-9 IL-18 7K F-
ML EYRE . HAES 6 ML AU AL . 734
R AL 5 Ze O & e AL AR AR OCE
Yit 4@ ffi ] IBM SPSS. 22. 0 i it2¢
filo THRERBFRILL(x £5) Ko, A 25 H ¢ K5 (IE
AR ) oS- e BRI 5 (FEIER) o THEUHR
RHEE(%) Fom AR ZEFH KK BUR
B BT 5 B 36 H FITA A FEZREIEE 1.2 .5 K
S 6 A H N2 5 . R Pearson (IEZ)
oY, Spearman (JEIE ) Ke 45 RAE R T 5 2.0 F )
BERAECME, DL P <0.05 HESE S22,

& R

sIL-6R MMP-9 IL-18 /&-F MMP-9 /K F-7E AFH
J5 24 h NARI TR, B STEMI 3G 3011 (0 ~2 d) #1
W TRUEM (6 J) . sIL-6R /KF-7E AFH J524 h
A B 0 T Rt #, B STEMI &3 (0 ~2 d) %
ARJEFGEI (6 J&) %, WLIE 1,

SIL-6R \MMP-9 | IL-18 K -F 5 £ & F 4t th 48
X DUZE O Z BT 538X (left ventricular ejection
fraction, LVEF ) [ {028 A i it A0 I R GG O,
%t sIL-6R \MMP-9 | 1L-18 7K F5 LVEF fif Spearman
AT, 25 R i 7R IL-18 K 5 4200 28 T g 2 17
K (r=0.813) , W3k 1,

SIL-6R \MMP-9 | IL-18 7K F 5 x5 JUAE 52 & 4R 89
&M SIL-OR AUAESS 1| RAIEE 5 K 5.0 NUEESE I
U B A SCE(r=0.19,P =0. 042;r =0. 24 ,P =
0.002 ) ,MMP-9 (IL-18 5 #5 % [ £ Jc B i #H 5C 14

60
3 x4 | 3 80 3 * "
E
F:D % H»{/f \E;D 60 £ % * * }:D T =
o 40 =
g » I H— =4 2, {
= 20 =
R al 0 - T
TTo 1 2 5 2 (d) To12 s 2 (4 012 5 2 (d)
E. 5 A%, " P<0.05;" " P<0.01
A1 sIL-6R MMP9 IL-18 & F 7% L,
%1 SIL-6R MMP-9 IL-18 K B 5 £ % 3 # B 41 %
B & 24 d 2d 5d 6 )3 Spearman
sIL-6R 41.85 37.72 36. 66 43.76 44,61 0.53
IL-18 26.52 21.79 19.26 18.49 17.62 0.813
MMP-9 612.26 426.95 433. 68 438.23 397.48 0.61
LVEF 43.50 42.70 43.60 49. 40 51.20 /




MR A TR 2020 4F 4526 % 454 )
($P>0.05), 152,

IL-18 PAidk 20 B & o s R4F 42 DA 120 5
G RN T IL-18 KPP i (24. 71) M 5L H
BF SR TL-18 > i il (5 TL-18 4H) Al TL-18 <
AL (IR IL-18 A1) IR TL-18 41 LVEF B2
IL-18 ZH i (P <0.01) , HAFa bR 22 5 o ge 17 2
S ULFE 3 $iER IL-18 7K W] e S WeC L 43 T A
JERFE ., TL-18 1] BEil i 51 O MUK BB A 1 A AL
il & AT fE

o’

ABFFE  SIL-6R (14 i A28 Ak L A 15 A0 SR 5Y
A A2 AR . MMP-9 AKFERJGES 1 KA
LR T FERaF, sIL-6R Fl TIL-18 7K F-1E 1% i 6] A
A TR, —T 1028 i STEMI 52 ik 7 i
BABIBFFE 5% , 76 PCLJS 18 h Il sIL-6R /K75
O U =2 1A DI, SRR 5T A0 LA 05 e L4
A T(TnT) WefEHES .

MMP-9 Jg: it 2 11 i, 77 LA e it =6 40 1 55 40 i
HNEE TR ST, o5 BIORZS 89 In 00 A5 @ 3, 1E 3 A
TR MMP-9 &4 . ABFSE b 2k STEMI &
#17 PCLARJG MMP-9 AP FRAIE, 5 ik SClikdRE 25

323

S5, R MMP-9 25 AMI (il R B 5 B
MMP-9 7KPRFAILS AMI B PREEE TR G,
ASE KB, IL-18 /KT e 5 A0 = Ui
K, KR TL-18 nf REHE /R &H A L INREA Ko
Ozzbiger %2 I 53 % B, 7518 Vh 0> ) 2638 B
IL-18 /K522 BB R 5%, Niccoli 45 BF5El
T I8 220 F I REMK A 22 [R] A X Fl SCEE , (H

JEIXFPIRE RS TnT IE(E O ESEIR U

A2EE R IL-18 1] RS 1 85 vt 40 i
IR 5 S S AT SRR S 7, DN 73 R JUL P Y 4540 o
IL-18 500U I A G , I ke i S P08 1 I ok
20 M3 v R 2 T R A 1 T8 AT
AR08 P 40 - R il 22 o T S B ZE 4R P B A6 05
BIANBEIR F o BEAb, AP 20 it o] LATE 3% 2€ 6 40
ML B SRR, T2 B A3 1. 45 BH 2 ( microvascular ob-
struction, MOV) """ . MOV J2& 75 -9 5 48 560> JIL A
SEH SRR R Y, SE g R R R T A =
MR, Z 58342, MVO L TnT W(E AL
TR BE TR 2200 B T 08 ARt B
TR, FE PCT AR5, s i 0 LA 20 )
IL-18 KPRk 5 7200 = Dy fig A W i i OC &R 5.0
FERIFIE G

%2 SIL-6R KT 5 U 70 T AR o A 5

2 1d 2d 5d 6 A
SIL-6R 0.111 0.19" 0.123 0.24"" 0.172
MMP-9 0.16 0.107 0.178 0.188 0.111
IL-18 0.127 0.135 0.158 0.184 0.165
#:°P<0.05; " P<0.01
%3 WIL8 FALE 40 B g R EE
s 3 # N A (H) % /R % o i A o
(%) B 4 [#1(%)] [#1(%) ] [#1(%)] [#1(%)]
KIL-18 20 60 66.2 +9.3 24 17 8(19.5) 8(19.5) 7(17.1) 12(29.3)
HIL-18%4 60 62.4+5.6 19 22 18(43.9) 6(14.6) 5(12.2) 17(41.5)
s 5 # CRP TuT %44 PCI 3] AHF #f ) LT NT-proBNP LVEF
(mg/L) (ng/L) (h) (pmol/L) (pmol/L) (%)
KIL-18 40 60 53.6+11.6 11211 £2154 26.1+8.6 82.6+7.6  422.6+129.2 45.1
HIL-1821 60 60.5+17.3 13570 +3520 19.9+7.5  79.3+11.2  361.9+98.6 40.6°

E: 5K IL-18 zapb4x, " P <0.05
2 & x wk

1 RRIAR,EE 2. RERCIRG ERBEHM[I]. A
4 5 F a2 & ,2020,26(2) :122-125.

2 Levine B, Kalman J, Mayer L, et al. Elevated circulating levels of
tumor necrosis factor in severe chronic heart failure [ J]. N Engl J
Med,1990,323(4) :236-241.

3 Torreamione G, Kapadia S, Benedict C, et al. Proinflammatory cyto-

kine levels in patients with depressed left ventricular ejection fraction ;
a report from the Studies of Left Ventricular Dysfunction ( SOLVD)
[J].J Am Coll Cardiol ,1996,27(5) :1201-1206.

4 Deswal A, Petersen NJ, Feldman AM, et al. Cytokines and cytokine re-
ceptors in advanced heart failure an analysis of the cytokine database
from the vesnarinone trial (VEST) [J]. Circulation,2001,103(16):
2055-2059.

5 Heymans S, Hirsch E, Anker SD, et al. Heymans S. et al. Inflammation

as a therapeutic target in heart failure? A scientific statement from the



324

10

11

12

translational research committee of the heart failure association of the
european society of cardiology[ J]. Eur J Heart Fail ,2009,11(1):
119-129.

Bourdillon PD,Broderick TM, Sawada SG, et al. Regional wall motion
index for infarct and noninfarct regions after reperfusion in acute myo-
cardial infarction: comparison with global wall motion index[J].J Am
Soc Echocardiogr,1989,2(6) :398-407.

YoM IR, K #2015 S &0 ST B ds & AL ILAR 235 1 Ao
BT A AT ], B R R 4 & ,2015,42(4) :217-219.
Ritschel V N, Seljeflot I, Arnesen H, et al. Circulating Levels of[L. - 6
Receptor and gpl130 and Long - Term Clinical Outcomes inST - El-
evation Myocardial Infarction[ J]. J AM Heart Assoc,2016,5(6):
e003014.

Solheim S, Grgaard HK, Hoffmann P, et al. Inflammatory responses
after percutaneous coronary intervention in patients with acute myocar-
dial infarction or stable angina pectoris[ J]. Scand J Clin Lab Invest,
2008,68(7) :555-562.

Roomi MW, Kalinovsky T, Rath M, et al. Modulation of MMP-2 and
MMP-9 secretion by cytokines,inducers and inhibitors in human glio-
blastoma T-98G cells[ J]. Oncology Reports,2017,37(3) ;:1907-1913.
Selejan SR, Hewera L, Hohl M, et al. Suppressed MMP-9 activity in
myocardial infarction-related cardiogenic shock implies diminished
rage degradation|[ J]. Shock,2017,48(1) ;18-28.

Ozzbiger S, Ulugam ZM. Association between interleukin-18 level and

left ventricular mass index in hypertensive patients[ J]. Korean Circ

15

16

17

18

19

WRIRfEHERE 2020 48 5526 % 47 4 1)
J,2017,47(2) :238-244.
Niccoli G, Burzotta F, Galiuto L, et al. Myocardial no-reflow in hu-
mans[J].J Am Coll Cardiol,2009,54(4) :281-292.
Bazgir A, Farazmandfar T, Salehi A, et al. Association of interleukin-
18 gene promoter polymorphisms with coronary artery disease in
northern Iranian population[ J]. Meta Gene,2018,16(1) :14.
Jadranko S, Tokmadzic VS, Danijel K, et al. Endothelial dysfunction
mediated by interleukin-18 in patients with ischemic heart disease
undergoing coronary artery bypass grafting surgery[ J]. Med Hypothe-
ses,2017,104 (1) :20-24.
Kaplanski G. Interleukin-18 ; Biological properties and role in disease
pathogenesis[ J | . Immunol Rev,2018,281(1) :138-153.
Garg P,Kidambi A ,Swoboda PP, et al. The role of left ventricular de-
formation in the assessment of microvascular obstruction and in-
tramyocardial haemorrhage [ J]. Int J Cardiovasc Imaging, 2017, 33
(3):361-370.
De SW,Patel MR, Granger CB, et al. Relationship between microvas-
cular obstruction and adverse events following primary primary percu-
taneous coronary intervention for ST-segment elevation myocardial in-
farction; an individual patient data pooled analysis from seven ran-
domized trials[ J]. Eur Heart J,2017,38(47) :3502-3510.
Zhang L,Mandry D, Chen B, et al. Impact of microvascular obstruc-
tion on left ventricular local remodeling after reperfused myocardial
infarction[ J]. J Magn Reson Imaging,2017 ,47(2) : 499-510.
(2019-07-05 ¥ A5 2020-03-23 14 wm1)

(#5282 )

8

10

11

Lu SS,Xie J,Su CQ,et al. Plasma homocysteine levels and intracrani-
al plaque characteristics; association and clinical relevance in ische-
mic stroke[ J]. BMC Neurol ,2018;18(1) :200.

Qin WW ,Xin ZL,Wang HQ, et al. The intervention of enalapril mal-
eate and folic acid tablet on the expressions of the GRP78 and CHOP
and vascular remodeling in the vascular smooth muscle cells of H-hy-
pertensive rats with homocysteine[ J]. Eur Rev Med Pharmacol Sci,
2018,22(22) :7985-7993.

Foscolou A, Rallidis LS, Tsirebolos G, et al. The association between
homocysteine levels mediterranean diet and cardiovascular disease: a
case-control study[ J]. Int J Food Sci Nutr,2018,14(2) :1-8.

Jungert A, Neuhauser-Berthold M. Predictors of serum cobalamin and
its association with homocysteine in community — dwelling older a-
dults[ J]. Eur J Clin Nutr,2018,21(4) .741-747.

Altun H,Kurutas EB,Sahin N et al. The levels of vitamin D, Vitamin D
Receptor,Homocysteine and complex B vitamin in children with autism
spectrum disorders [ J]. Clin Psychopharmacol Neurosci,2018,16(4):
383-390.

13

14

15

16

Yang J,Li H,Deng H, et al. Association of One-Carbon Metabolism-
Related Vitamins ( Folate, B6, B12) , Homocysteine and Methionine
With the Risk of Lung Cancer: Systematic Review and Meta-Analysis
[J]. Front Oncol,2018,31(8) :493-497.
Jakubowski H. Homocysteine Modification in Protein Structure/Func-
tion and Human Disease[ J ]. Physiol Rev,2019,99(1) :555-604.
Kaur L, Garg PR, Ghosh PK, et al. Impaired Homocysteine Metabo-
lism Associated with High Plasma Interleukin-17A Levels a Pro-
Atherogenic Marker, in an Endogamous Population of North India
[J]. Ethn Dis,2018,28(4) :525-530.
Borowezyk K, Wroblewski J, Suliburska J, et al. Mutations in Homo-
cysteine Metabolism Genes Increase Keratin N-Homocysteinylation
and Damage in Mice[ J]. Int J Genomics,2018,23(14) :258-264.
Singh M, George AK, Homme RP, et al. Expression Analysis of the
Circular RNA Molecules in the Human Retinal Cells Treated with
Homocysteine[ J ]. Curr Eye Res,2018,27(21) :331-337.
(2019-04-18 sl A% 2020-01-21 15w )



