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Predictive value of interleukin-32 on heart failure after
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Abstract : Objective To investigate the relationship and the predictive value of interleukin-32 (IL-32) in heart
failure (HF) after acute myocardial infarction ( AMI). Methods 100 patients with AMI hospitalized in our hospital
from January to June 2021 were selected as research objects. The expression levels of serum IL-32, interleukin-6 (1L-6)
and matrix metalloproteinase-9 (MMP-9) within AMI 12 hours were measured by ELISA ,and the B-type natriuretic pep-
tide (BNP) ,left ventricular ejection fraction (LVEF) and left ventricular end-diastolic inner diameter ( LVEDD) were
measured with AMI 6 months after onset. According to LVEF, patients were divided into heart failure group ( LVEF<
50% ,n=35) and control group (LVEF =50% ,n=65). The risk factors of heart failure after AMI were analyzed by
univariate and multivariate logistic regression. The predictive value of 1L-32 for HF was analyzed by the receiver operat-
ing curve (ROC). Results The proportion of hypertension,IL-32 expression level,BNP and LVEDD in the heart failure
group were significantly higher than those in the control group (P<0.05) ,and the total cholesterol was lower than that in

the control group. After myocardial infarction, IL-32 expression was positively correlated with IL-6 expression, LVEDD,
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and BNP (r,=0.249,P=0.016;r,=0.286,P=0.010;r,=0.448,P=0.001) ,and was negatively correlated with LVEF
(r,==0.752,P=0.001). Multivariate logistic regression analysis showed that I1.-32 (OR=1.077,95% CI=1. 028 ~
1.127,P=0.002) ,BNP (OR=1.002,95%CI=1.000~1.004,P=0.024) were independent risk factors for HF after
AMI. The area under the ROC curve ( AUC) of IL-32 in predicting heart failure after AMI was 0. 832(95%CI=0. 738~
0.926,P <0.05), the diagnostic sensitivity was 0.697 and the specificity was 0.918, the best cut-off value was
50. 219pg/mL. The AUC of IL-32 plus BNP in predicting heart failure after AMI was 0. 894 (95% CI=0. 825~ 0. 964,
P<0.05) ,with a sensitivity of 0. 667 and specificity of 0. 954. Conclusion 11.-32 expression was significantly increased

in patients with heart failure after AMI. IL-32 has certain application value in predicting cardiac insufficiency after AMI.

Keywords : Interleukin-32 ; Coronary heart disease ; Acute myocardial infarction ; Heart failure

2Pk WLAE BE (acute myocardial infarction,
AMI) H T RE 5 el 24 ol JBE 2 | etk s ik 2tk Fn
Frakgl i, FECONUIAIEAL B E I, 7] 25 AMI
JE O MEAS BRI N 0 1 5 (heart
failure , HF ) J& AMI & W I % 4, B 47 56 Jik 1 12
HHE, A R AT 7 132 T AR S B sOBAE
PR HF BI04 Be 5% A &R
32(Interleukin-32,11.-32)) /&2 —Fh Z Ih BEAN I K T,
TENUAZ R LR8B4 3R 3k, 16 90 I I
WA AN o R T R AR, B4,
1L-32 52 5 Z Fh RN P00 B s 1) kA % g ik
FEU REAE A B 5T R B 1L-32 2 5 Bl ik ok R A
B0 ABAE AMT 3E J 945 F 5 HEF A9 SE R M
NI AT BAESTT 1L-32 5 AMI J5 HF (141

1 #ZREIE

1.1 BFRM%

PEHEFRBE 2021 4F 1 H—2021 4E 6 H.O0MFRHIK
EHEIRARAERE Y AMI B4 100 41, A I8 7R
17 19, @ il 40 B, 945555 4 JRC ILRESE 4 Bk
Gi—mE L 1 RO LR T HEBR AR 1)
FEBEARIZET B 5 2) 5 ASMBMT i kST -3 5
3) A I i g 5 ™ TR L IV R SR
H B e g 4) 3 A0 2 B AW ST
P Bt PR 2= 1 PR 51 2 HtbfE (2021-09-C012)

FIAT AML BB 45T Bl M Pse K ig 55
WHLAIT TS5 2 1 B NAT bk s 5, IR 5
WA RAT iz A AR ER Y 5K F ek ok S 2R A
A 80 il , Bk g 7k 20 1, A XURALL /M
BI7 ARG Rt 6 H L35 Bl B HF () |, 65
BLIIREIE R (X RELL) , HF 2 W12 BARiE R (h
[0 S RIS W RIA YT HE R 2018) 1,

1.2 7%
1.2.1 bpARUEE S AMI B E TERELRKG

12h PR ARSI K I SmL , SR8 MR A& &
e 2 I ZFR BT EE S P, 15001/ min 2.0 15min,
W 2 IS T2 1. 5mL R 4F T - 80°C vk 48
o,

1.2.2 MW Jryk  miE IL-32 40 A %-6
(Interleukin-6,11-6) | 4 J& & i &5 H ¥ 9 ( Matrix
metalloproteinase-9, MMP-9 ) 3 i K6 0 >R FH il B¢ 42
PEWRRF: (ELISA ) |, #2 BEIR5 S 4R I BB 4 58
BN ( ELISA 37 &0 F il = Fe R I
FRNE]) . B BV FR K ( BNP ) A6 76 38 B o 3 Rk 57
B, O IR R 0 2 A 0 = A I 53 8K (LVER) | 220
FEEPIR R W N4 (LVEDD) |, 1 F B i#8 7 Bl 5E ml
R H 56 Pk s 52 45 AR e el ko 7 2 2 B 43 ( Gensini
W) .

1.3 %it5FF &

K H SPSS 25 BAFGE 50T, IR 43 A T
B x5 FoR, ] AR ST FEAS ¢ K, A
IEBAARLLM(Q,,Q,) Fn, LI LR A Mann-
Whitney U Kz 55, THEFEARILL n (%) =R, R X
K86 5 1E 553040 K FH Pearson #0404, AR IES
43AT R Spearman ZE AR T, K BN K 40 Hr
HAE G FE XA RN A Z R logistic 2 Hr
HF AOfGRS R 2 i v 10-32 sz it TR
(ROC) 43T R PF I HE X HE [ #L #4{8 . P<0. 05
HEFAGIFERE L,

2 #R

2.1 HARERZEH

100 f51] AMI B #H AR5 FETT 6 A, 35 1 i 3L
HF, Bl AMI J5 HF &A% 35%, LEHBH
I 5 b IL-32 A 7KF  BNP K3k 7KF-  LVEDD
P e T R S JE G RIS T R, 22 A et
SR (P<0.05) T 5IS  E PR I o L BREE Y
TR SCHAAE A b AR BMI, H i =R AR



T BB AR 2024 4F 12 A5 47 %5 6 ] T Jining Med Univ, December 2024, Vol. 47, No. 6 - 473 -

HE&E A % B R 25 F L Gensini P43 1L-6 . MMP-9
TR EX IR i, 25 LG %2 L (P>
0.05), W& 1,

A1 BmaksRFTH

CI:0.738~0.926,P<0.05) , f{/EJE 69. 7%, ¥i 5+
J 91. 8% , A B W A 50. 219pg/mL, —FH B A
I AUC 42 7F % 0. 894 (95% CI = 0. 825 ~ 0. 964,
P<0.05) , BUREE 66. 7% , F¢ 57 95. 4%, WK 4,
K1,

SR HBA ey ,

(n=35) (n=65) &3 % AMI /5 HF 4 % B & logistic &3 547
FUE[n(%)] 23(65.7) #(66.1) 0.3 0.819 EWEE B SE  WaldX* OR 95%CI P
BBE(%)] BLy BRGS0 00 BRE 0726 0.653 1238 2.068 0.575-7.434 0.266
RAA(%)] (M3 S 0B 06l A -0.206 0.8 0.006 0.974 0.512~1.854 0.937
HEFRAAR (%)) nmay BELy) 08 06 32 0.074 0023 9.948 1077 1.028~1.127 0.002
FARETRn(%)] 8(22.8) 12(18.5) BNP 0.002 0.001 5.103 1.002 1.000~1.004 0.024
H/(5 1xs) 65.62:9.97 63031231 -LOAT 0.8 LVEDD ~ 0.072 0.078 0.847 1.074 0.922~1.251 0.357
BMI/ (ke/m? 1) B.46:3.18 24.89:3.90  -0.669  0.506 EF -8.601 4797 3215 0.000
il 28/ (mmol/ L, vss) 137:0.78  13710.67  0.009 0.9
AR H/ (mmol/ L, vss) 401110 450014 208 0.0%
R ERE A/ (mmol/L, k) 2.4740.90  285:0.93  -1.8%5  0.061 F4 ek B HE AUC
B EEREG/ (mmol/L,xxs) 1.17+0.25 1.30:0.60  -1.188  0.238 YA 3y AUC SE 95%CI P
Gensini /[ 2, M(0,,05)]  50.5(37.25,76.5)  51(34,82)  -0.274 (.78 IL-32 %4 BNP  0.894 0.035  0.825~0.964  <0.001
1L-3/ (pg/ml, xs) 72.08£33.42  38.29:12.55  -5.532  0.001 IL-32 0.832  0.048  0.738~0.926  <0.001
16/ (pg/nl ) WMALI6.94  30.35:0631 1965 0.0 BNP 0.812 0.045 0.723~0.901  <0.001
MMP-9/ (pe/ml, ) 19.3745.0 1831440 -1.064  0.290
BNP[pg/ml, M((,,05)] 7(173,1011)  224(116,447)  -2.107  0.035
LVEDD/ (mm, ) 50145510 4741400 264 0.010

2.2 1L-32 5 IL-6 MMP-9 BNP % 354748 %1%

LD WIS 1L-32 Fik/KF 5 1L-6 #ik
JK3F- .LVEDD . BNP 235 /KF-5 IEAH G (P<0.05)
5 LVEF 2% (P<0.05), 5 MMP-9 357K
- Gensini PE/ TEAHEPE(P>0.05) , W3k 2,

%2 1L-32 5 IL-6 MMP-9 BNF Z 354748 3% M 4547

Gensini

i

1L-32 r 0.054 0.249 0.286 0.448 -0.752 0.030
P 0.608 0.016 0.010 0.001 0.001 0.796

Ei-For MMP-9 IL-6 LVEDD BNP  LVEF

2.3 ¥vh AMI & HF % % B £ =2 547

BRI Z A Gt =B X R AL
& logistic [mH43 4, 45 WK 1L-32(OR=1.077,
95% CI=1.028 ~1.127, P =0.002) . BNP ( OR =
1.002,95%CI = 1. 000 ~ 1. 004, P = 0. 024 ) & AMI
J& HF fyafsr fal %, R 3,
2.4 ROC ¥y & %3%4F [L-32 Faml HF 914

DI a2 21k PR AR AR X B4 R B R A, L
IL-32 BNP . IL-32 4 BNP 43 512 ROC 14k,
AR R 1L-32 4 N AL (AUC) 24 0. 832(95%

- IL32
— IL-32t5BNP
——BNP

=
5%

0 20 40 60 80 100

1-REEE (%)

A1 IL-32 Faml« g fe R4 ROC #1 4
3 itig

RVEFN AL AMI JEJE A IR 2, o tE BEER
H A P A T T R A PR AR T T O LA,
SECOWUARRAC I, I IS JAE 15 5 38 B, i O
LA T, SRR s M 26 . AMI )5 #
AHATEOHUE R iR T O EY KLl



- 474 - T EE SRR 2024 4F 12 A4S 47 %55 6 01 T Jining Med Univ, December 2024, Vol. 47, No. 6

A

T 5 2850 JFE ) 0 B B 2 o O g R RE %
FEAEAREEEAE AT 30 HF (&4, B
AMI J5 30% ~ 60% &3 7]t I ICAE IR 26 0 3 L 4
THEEREAG | ABFFE & B AMI J5 6 ] HF %K%
35%(35/100) , 1L-32 /£ F 4l A 2 Z 50—
B, EHOIE I —F BRI N T BB S 2
UL T A 2 5 IR AR RE N [R] s
52 S PRI B G e M e 5 VI AH G, TL-32
FETEAL T 40 NK 203 55 G 2e 20 ff v s 2258, 7T
PTG NF-kB fll p38/MAPK 15 53 %, i 5 K R
PG A A ) RS R 4 1L-32 B3
JNEE AMI /) FRURE 84 fy 45 B T AR, 3 b 908 K BRURR
SFYEA F MMP-9  PIIT FIE4 40 AR K N1 B 19
S EOL WLE A At e HEYY | ARG R,
AMI J5 HF B B 1L-32 2357k 0 W, 42
/N 1L-32 S FRA S HF HC,

BNP S FIPREIE R IR — 52, 32 A2 BE R
FRILH I —Fh Z R 2R, FER A LE L
WLANR A A 2 W, 24 25 B sk R ) e B =P
K O LAR B A BNP B BB i A ZH 4 A
FH 0o A5 P i 55 Y- Y AL D s A i, A
SrEA R PR HERN PR A L B0 R A Kk
- [ 2R G0 NS B 22 R G0 0 A s vk, i
U B S A O Y BT 2 AR
1 PIBNP HF HF fiifx 2 Wi fL s s Wi w1
PR B TS TEA, 53 AN ST FE I BNP I8 J2 B
RS O K-, Bk HF 5b, 429 B Diieg
R4 DERRHE HURIRDIRETHE S R R
hE 25 A AN R R A AT 5] BNP T,
BNP FHF12W1 HF B [F 44 5000 4 (5 /7, 24 BNP<
100ng/ml 3% AT HERR.O 2 . ABFIE BR 1L-32
5 BNP 2IEAHE, 5 LVEF 2HAHC,

AWFFEFI], IL-32 J& AMI J5 HF A0 ST 16 5
W, BHESTHI5T R, 1L-32 5 %8 5 5 bk
AANBIFARSG 1 NI RAS B0 1058 F 142 V1A
5, Xuan M HEST AR R TL-32 W] fESE AMI 5
HE R RO IR i T R -, O R B] B 2T 4 fb 2
AMI 5 975 RO I 4G AR AR AE MR A | 2 R B0 3
() LR A L R B e O LR AR RYT AMI
J&i HF OCHE, TL-32 7625 £ 4k A i) i JE 4 T
EEAA, 0 1L-32 v 5 T 4R A L2
G B S TR i L 4 D R B U 7o S N\) QN
1L-6 S5 20 i PR -0 7 A= A i< o 98 i 21 4k AL

BT T, Z b R F 40 TL-6, TNF-a T1-4
1L-17 2 5 AMI Je D E B FLR BT
BOEEIPA HF SR, AU R R, 1L-32
FikIKF 5 IL-6 R ik/KF  LVEDD | BNP & iE#H
X, M5 LVEF 274AH5¢, #2758 1L-32 5 AMI J5 HF
BTG, 1L-32 ] e 238 o0 5 5 T UiF 1L-6 5548
L R 77 A R g LS AR B IR L) 0
FEETR o FUL A L 32 i RN 405, 75 S80S F AR R
PET AR, fE0E T =R O WL i, S5
AMI J5 D WUE R A HE (59 % A2 (3 H AR PL I
A Fr st —E 015, ABFSE 1L-32 Fi AMI J5 HF
TURIE 69. 7% , Fr5F 91. 8%, 1L-32 -4 BNP T
W HF ()8R E 66. 7%, F5 7% 95.4%, 5
BNP 2501, 1L-32 X} AMI J& HF A5 5 = 14 53 04 750
WrfE, X AT RE 5 IL-32 fE AR U E T iz Rk,
W MR N S5 BREL SR LRSI R A T
HHEHFEIRRE S e e pe 4V 3 T A G g 4l 41
Fl) RIS R 1L-32=50. 219pg/ml il
AMI J5 HF &AW m, K, 1L-32 7T B2 AMI
Ji HF AS KU I 5508 5 3000 7, B BNP KK
P T LU B AR AR R FAR A
AMI J&5 HF $24t TS %4545

ARWFFE R L IMEARIESY, BT B
PRl DX 2% B e R OK T 22 57 A2 SR LARER AR
OIS & Al T H A B e, iR KA Z
O RTREPEF T E— UE S| IR 82K A A B R T
USRI O AR E P KA R 2B AT,

F Bk R PTAAEEHFRRABLEAZ TR,

Sk

[1] FTREFHSMABAELERS, FECLEREE(ME
M) iR R A, S UL S EE M6 RERA
Fu ARSI G CEEMGEERER[]]. PO AR
EIRRE (M %R),2020,3(1); 1-7. DOI; 10. 3760/ cma. j.
issn. 2096-1588. 2020. 1000051.

[2] AT RAE I, S LESIAETEHZEERY
BRANNGETT 5 I K AC h ZBGH B ESH[]]. F
E 25,2020,15(3) :330-335. DO 10. 3760/j. issn. 1673-4777.
2020. 03. 003.

[3] Epdr, 340, FAM,F. XAETE W EWAAE ML
B IL-32 IgE K-F 5B A8 X547 )]. FAER A £
4 & ,2019,29(7) :1015-1018. DOI; 10. 11816/cn. ni. 2019-
180643.

[4] Sloot Y,Rabold K, Ulas T,et al. Interplay between thyroid cancer

cells and macrophages: effects on IL-32 mediated cell death and



BT EEBEER 2024 4F 12 A% 47 %55 6 )] J Jining Med Univ, December 2024, Vol. 47 No. 6

- 475 -

(5]

[10]

[12]

thyroid cancer cell migration[ J]. Cell Oncol ( Dordr) ,2019,42
(5) :691-703. DOI; 10. 1007/513402-019-00457-9.

Xu Z,Dong A ,Feng Z,et al. Interleukin-32 promotes lipid accu-
mulation through inhibition of cholesterol efflux [ J]. Exp Ther
Med,2017,14(2) :947-952. DOI: 10. 3892/ etm. 2017. 4596.
Heinhuis B,Popa CD,van Tits BL, et al. Towards a role of inter-
leukin-32 in atherosclerosis [ J ]. Cytokine, 2013, 64 ( 1) ; 433-
440. DOI:10. 1016/]. cyto. 2013. 05. 002.

Thygesen K, Alpert JS, Jaffe AS, et al. Fourth universal definition
of myocardial infarction(2018) [ J]. Kardiol Pol,2018,76(10) :
1383-1415. DOI; 10. 5603/KP. 2018. 0203.

& Rt K P B RBIL AL T8 % 2018 1]. P&
& o g% 2 & ,2018,46 ( 10) : 760-789. DOI; 10. 3760/ cma. j.
issn. 0253-3758. 2018. 10. 004.

Khawar B, Abbasi MH, Sheikh N. A panoramic spectrum of com-
plex interplay between the immune system and IL-32 during path-
ogenesis of various systemic infections and inflammation[ J]. Eur
J Med Res,2015,20(1) ;7. DOI; 10. 1186/s40001-015-0083-y.
Ribeiro-Dias F,Saar Gomes R,de Lima Silva LL, et al. Interleu-
kin 32:a novel player in the control of infectious diseases[J].J
Leukoc Biol, 2017, 101 ( 1) 39-52. DOI. 10. 1189/jlb.
4RU0416-175RR.

Xuan W, Huang W, Wang R, et al. Elevated circulating IL-32
presents a poor prognostic outcome in patients with heart failure
after myocardial infarction [ J]. Int J Cardiol, 2017, 243 367-
373. DOI.10. 1016/]. ijcard. 2017. 03. 065.

Kuwahara K. The natriuretic peptide system in heart failure ; Di-
agnostic and therapeutic implications[ J]. Pharmacol Ther,2021,
227.107863. DOI; 10. 1016/j. pharmthera. 2021. 107863.

[13]

[14]

[15]

[16]

[17]

[18]

[19]

T A 2022 F AHA/ACC/HFSA & 7 %38 % 2 35 &
fifak - AT 38 A s Ry R A SR )]. F BS e F R AT
#.,2022,20( 6) : 481-486. DOI: 10. 3969/j. issn. 1672-5301.
2022. 06. 001
TEERDSERER >SS hE S RER A B AAMK
BN At B AAMKI RSB ERN S 06 R A ¥ B+ R
HR[J]. PR EF R E,2022,102(35) :2738-2754. DOI; 10.
3760/ cma. j. cn112137-20220714-01553.
& MEK, Kk, F. AMI &% HbAlc IL-32 Hey 5 %
FIUG Y E R [J]. S B R B 76,2019, 19(5) :418-420.
DOI:10. 3969/j. issn. 1009-816x. 2019. 05. 009.
Xu H,Zhang S,Pan X, et al. TIMP-1 expression induced by IL-
32 is mediated through activation of AP-1 signal pathway[ J]. Int
Immunopharmacol 2016, 38 : 233-237. DOI:; 10. 1016/j. intimp.
2016. 06. 002.
Hong GH,Park SY,Kwon HS,et al. IL-32y attenuates airway fi-
brosis by modulating the integrin-FAK signaling pathway in fibro-
blasts[ J ]. Respir Res, 2018, 19 (1): 188. DOI: 10. 1186/
$12931-018-0863-3.
Liu M, Ai J,Feng J, et al. Effect of paeoniflorin on cardiac remod-
eling in chronic heart failure rats through the transforming growth
factor B1/Smad signaling pathway [ J ]. Cardiovasc Diagn Ther,
2019,9(3) :272-280. DOI: 10. 21037/ cdt. 2019. 06. 01.
Yan HM,He DH,Huang X, et al. Role of interleukin-32 in canc-
er hiology[ J]. Oncol Lett,2018,16(1) :41-47. DOI. 10. 3892/
ol. 2018. 8649.

(KfaHE 2023-05-20)

(AN HiE: HEH)



