R E# AT ER

Journal of Tianjin Medical University

32434
278 2026 45 H

Vol. 32, No. 3
May 2026

DOI:10.20135/}.issn.1006-8147.2026.03.0278

NISEHACE SE Z R E A R JE R BY
DL 5

rhE BEE,ARE
Chr g MO BERE O AR, B £ 453000)

¥
L

?i%‘.ig BB AR5 2 oA TR AL 2 xh = K 5% B B AR (MVR)JE & WU A5 A7 &4 B AL I TG 09 %6 . 77_:2"5 AN 202 48] B 346 MVR
B BRIy EE(PSM )2 A ) 3 a0 (RAT 72 h 5 B4 iE 60 ma/kg) 53T R4 (F T AR K ), WERE 48 h ILs5

%éz 1(cTnl )44 FUBR BE S8 (LDH YA 1ICU 438 9 B 1A 5 K5 71 & 5 & & F R Rt 8 47, &uﬁkﬁé - kAt R AL ) Bl

(GPx) A2 B AL ALEE(SOD ) o) T4k, G55 : 5 it N F R ARE cTnl %44 2 F %A% (1=4.32,P<0.001 ), LDH %44 2

% TFH(=3.07, P=0.002), | Z7a4065 ICU 42 G 0t 18 B 5 4 42, PALRT R A 2.1 d, M s+ B84 3.9 d(Z=-2.42, P=0.031), 3 %

JE B KA R EAK 53%(=8.21, RR=0.45, 95% CI:0.28~0.73), 53t fa2LM N B vkiisk k@ R 24 h T 12.5%(1=-3.59, P=

0.021);GPx £ 26%(1=2.14, P=0.008);S0D _Lf 24%(1=2.06, P=0.040), £Ei&: K#T 72 h N 3 AT 4L 32 7T 4 4 A 2O 2%

MVR RJG s Ui , &R B TS o

KRR N F e R R BRI ;4T AT S IR B AT

HESZES  R654.2;R285 XEAFRERD A XERE  1006-8147(2026)03-0278-06

Mechanism study on ligustrazine pretreatment for improving short—term prognosis after mitral valve re—
placement

JIN Zhongkui, LYU Yujuan, LU Jiaqi

(Department of Cardiothoracic Surgery, Xinxiang Central Hospital, Xinxiang 453000, China)

Abstract Objective: To investigate the effects of ligustrazine pretreatment on myocardial injury markers and short—term prognosis
after mitral valve replacement (MVR). Methods: A total of 202 patients undergoing isolated mitral valve replacement were enrolled
and divided into ligustrazine group (receiving 60 mg/kg gradient infusion 72 hours preoperatively ) and control group (receiving an
equivalent volume of normal saline) via propensity score matching (PSM ). The study assessed the peak cardiac troponin I (c¢Tnl)

levels, peak lactate dehydrogenase (LDH) levels at 48 hours postoperatively, intensive care unit (ICU) stay duration, postoperative
complication rates, and changes in iron metabolism indicators such as ferritin, glutathione peroxidase (GPx), and superoxide dismu—
tase (SOD) to explore the potential underlying mechanisms. Results: The ligustrazine group exhibited a significantly lower peak

postoperative ¢Tnl level than the control group (1=4.32, P<0.001), along with a significant reduction in peak LDH (¢=3.07, P=
0.002). The ICU stay was significantly shorter in the ligustrazine group, with a median duration of 2.1 days versus 3.9 days in the
control group (Z=-2.42, P=0.031 ), and the overall complication rate was reduced by 53% (¥*=8.21, RR=0.45, 95% CI: 0.28-0.73 ).

Mechanistic studies revealed that ligustrazine exerts its cardioprotective effects by suppressing ferritin expression (12.5% decrease at
24 h postoperatively, t=—3.59, P=0.021) and enhancing antioxidant enzyme activity (26% upregulation of GPx, t=2.14, P=0.008;

249 upregulation of SOD, ¢=2.06, P=0.040). Conclusion: Preoperative 72 -hour ligustrazine pretreatment safely and effectively
reduces myocardial injury after MVR and improves short—term prognosis.

Key words ligustrazine; mitral valve replacement; myocardial injury; ferroptosis; prospective cohort study
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Tab.l Comparison of baseline characteristics between two groups of patients [xs y1(%) y M(P2s,Ps)]

Bzt JIEREY] (n=101) R4 (n=101) geita P

AR (%) 62.3+10.2 61.849.8 0.38 0.684
Fk 52(51.5) 50(49.5) 0.08 0.777
575 (em) 166.2+7.1 165.8+6.9 0.41 0.682
A (kg) 65.4x12.7 64.9+11.5 0.35 0.707
UTEd 38(37.6) 36(35.6) 0.09 0.770
el 30(29.7) 28(27.7) 0.10 0.752
LB R FE R

LVEF(%) 58.2+6.1 57.8+5.9 0.56 0.576

LVEDD(mm) 54.8+5.3 55.245.1 -0.55 0.583

TGS 2% (mmHg) 12.0(9.0,15.0) 11.5(8.0,14.5) -0.85 0.396

B A o

o 1L 45(44.6) 48(47.5) 0.18 0.672

DRI 32(31.7) 34(33.7) 0.09 0.764

RIS 15(14.9) 13(12.9) 0.17 0.680
I

PR (x10771) 6.4x1.6 6.6+1.5 -0.92 0.359

METHE A (g/L) 136.5+14.2 134.8+13.9 0.87 0.386

I/ MR (x10°7L) 218.3+48.5 222.7+51.2 -0.63 0.530
JHE Tig

ALT(U/L) 23.0(18.0,30.0) 24.0(19.0,32.0) -0.62 0.535

AST(U/L) 22.0(17.0,29.0) 23.0(18.0,31.0) -0.71 0.478

AILEF( pumol/L) 74.2+14.5 75.8+15.3 -0.77 0.442

JRZE A (mmol/L) 5.4+1.3 5.5+1.2 -0.57 0.569
HAL iR 5T

1 (mmol/L) 140.1+2.8 139.8+3.0 0.74 0.460

B (mmol/L.) 4.12+0.38 4.08+0.41 0.73 0.466

5 (mmol/L) 2.29+0.12 2.28+0.13 0.57 0.569
NT-proBNP( pg/mL) 350.0(250.0,480.0) 380.0(270.0,520.0) -1.23 0.219
BRACHAR DG HE A

IR A (pg/mL) 185423 213429 247 0.014

GPx % HE(U/L) 78.2+10.3 62.18.9 2.13 0.034

1 : LVEF : Z2 = BT 115340 LVEDD : 22 2 &7 AR 48 5 ALT : D9 2R 2 L 5L R il 5 AST: KA
GPx: bk H ki S Ak ity

TR 4 5 o it s NT—proBNP 2 N 3 I A K i 5
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Tab.2 Comparison of medication use between the two groups

during treatment [r2(%)]

iR NI HEH (n=101) XA (n=101) P
bR 101(100) 101(100) - —
BRI R 2 101(100) 101(100) - —
FIBRF 73(72.3) 76(75.2) 021 0.65
B 52 A BH i ) 62(61.4) 65(64.4) 0.19 0.66
MAEE P2 ) 48(47.5) 51(50.5) 0.18 0.67

W TAERFE (ROC) i 284 # , J11 755 8 i b 3L
¢Tnl>5 ng/mL Y RBSEREAR 41%(E 1) BEAR, I
41 LDH W H . CK-MB I§(H 7R i 3 F Ik (P=0.002
0.004).

24 ICUEE RS KEHLmLEFEH»H )
R AL B I DR T F8 bR S XTI (3R 5)
JIE R ) 1CU {5 B8 Bof () S5 4, P (s Bsf 1) oy
2.1 d, ixFBRZH N 3.9 d(P=0.031). LAk, F K HE B

#3 WABERRFERLE [xas,n( % ) ,M(Pxs,Ps)]

Tab.3 Intraoperative characteristics between the two groups [x+s,n(%), M(Pas, P+)]

£zt JIE M (n=101) X HEZH (n=101) SiilE P
BN KB BT ] (min) 68.5+15.2 71.316.8 -1.24 0.217
PAMEERHF ] (min) 98.7+22.4 102.5+24.1 -1.16 0.248
ARJ5 24 h0A5 R (mL) 270(220,340) 300(240,380) -1.93 0.054
P LHE 82(81.2) 79(78.2) 0.27 0.603
i AEE HE (mL) 1 250+280 1 300£310 -1.19 0.235
JREAAR T 1 i (mL) 850220 880240 -0.92 0.359

x4 WAHEHEAKE 48 h cTnl IFELLE (xxs)

Tab.4 Comparison of peak levels of myocardial injury markers at 48 hours after surgery between the two groups (x=s)

Eis 7 NIE R (n=101) X HRZH (n=101) ' P I PR 725 S (1

Tl W{H 5.2+1.8 7.9+2.3 432 <0.001 >5 ng/mL KUK FF% 41%

LDH I 286+65 342+89 3.07 0.002 -

CK-MB I&{H 8921 112434 291 0.004 -

1z eTnl: PUESEE 1 15 LDH : ZLIRJBE &6 ; CK-MB : LR MG ] T
. ROC 447 RA R W ERER, P IO HEEE SRR AR R TR
osk AR (P=0.011).

o o)  maoon 25 HRREANKAIH PR HE SN W1 6 T

§ oal — 1 E41=0.778 IR, ARJE 24 b N BB GPx 1R 25 T R 4L
02l ($2F+24 26% , P=0.008 ) , 17 IfIL 75 2R 2 F /K- 58 2%

ok, . . . T B2 (R FEZY 12.5%, P=0.021), HA&misy
-0.5 0 0.5 1.0 1.5

155
Tl : UESEE T 1; ROCAZIAA TAERHIE
B 1 AR cTnli&fE ROC %k
Fig.1 ROC curve for postoperative peak cTnl
x5 WAICUEEMESREHRELERBR
[xxs,n( % ), M(Pxs,Ps)]
Tab.5 ICU stay and postoperative complications between the two
groups[xs,1(%) ,M(Py, Pzs)]

o B
s (n=101) (net01) ~ OIHH P

U A HE (h)  8.5(6.0,11.2) 12.8(9.5,16.,5) -3.21 0.001
ICU fE83nfa(d)  2.1(1.8,2.5)  3.9(32,46) -242 0.031

BAEBERB(d)  95x2.1 112+28 295 0.004
RIFRIERAER 13(12.9) 29(28.7) 821 0.016
(R HEER AL 4(4.0) 13(12.9) 413 0.043
DR 7(6.9) 18(17.8) 337 0.035
SRR 2(2.0) 5(5.0) 0.58 0.447

et B s, ) RSP ARG 24 h IR EN
KB WE AasEm (8=-0.32, P=0.008), KJ5
24 h ILTE A I KSEXT oTnl W(H B A 2 1F 5%
M (B=0.28, P=0.012) . FE4& I A28 i e, )1 25 Xt
Tl WEAR B ELFERNA)S 3 (B=-0.41, P<0.001),
Bootstrap {2 (548 1 000 ) 7R , AI4ERN R-0.11
(95%CI: —0.18~-0.05) , 142500 o A% 1921.3%
F6 REHRBHEFRAALL (ves)

Tab.6 Comparison of dynamic changes of ferroptosis—related

biomarkers after surgery (xzs)

) gl
i s w
0 Feritin ~ 185+23 213£29 -2.47 0.014
24 Feritin 16118 246+32 -3.59  <0.001
24 GPx 92.5+12.3  68.9£10.8 2.14 0.032
48 S0D 89.7x15.2  72.4x12.5 2.06 0.040
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(95% CI: 13.1%~29.5%) ,
26 KEBRTFRFE K524 N 48h, JI|EHE

ZH TL-6 Fil TNF—a 7275500 B A AR R 3, (2
ZRRIRBN G2 B EE(P>0.05), L% 7.

®7 PARBRERFKELEIM(Ps,Prs)]

Tab.7 Comparison of postoperative inflammatory cytokine levels between the two groups[M( Pas, P5)]

R TR] A5 EI=18 N5 E2H (n=101) XJHRZH (n=101) VA P
ARHi(0 h) 1L-6(pg/mL) 6.5(5.0, 8.0) 6.8(5.2, 8.5) -0.82 0.412
TNF-a(pg/mL) 8.0(6.5, 10.0) 8.3(6.8, 10.5) -0.74 0.459
RG24 h 1L-6(pg/mL.) 26.0(20.0, 35.0) 31.0(24.0, 40.0) -1.45 0.147
TNF-a(pg/mL) 14.0(10.0, 19.0) 16.0(11.0, 22.0) -1.22 0.222
KI5 48 h 1L-6(pg/mL) 15.0(11.0, 20.0) 18.0(13.0, 24.0) -1.38 0.168
TNF-a(pg/mL) 10.5(8.0, 14.0) 12.0(9.0, 16.0) -1.12 0.263

H1L-6: AN -6 TNF—o: RISRAE I T—a

27 BLASMHHEBMESN IR IR
(R85 3 1 B 25 SR R e, ZE A 0EA T T T 4
BT SRS T . WA TSR (R 8) iR, I
W& (1) 3R 4 76 T 08 R s 5 1) 8 35 (HR =032, 95%
C1:0.17~0.60, P=0.01) K I LVEF<45% M EH
(HR=0.29, 95%CI:0.14~0.57, P=0.02)" 5 Jy &
MTETCHE R 2 & LVEF>45% 1 3 b, {7 i 22 5]
KR AR BUBIE ST, EE MR T AR BEAF
1EC A% (¢ Tnl>0.5 ng/mL) B9 19 (n=15) Ji5 T 37
O3, KBS (ORJG Tl WAE) 2H 0] 22 74K
IR .35 (P=0.009) .,
£8 AT SBERNTASHER

Tab.8 Subgroup analysis of the effects of ligustrazine before

treatment
JIE e R4
SRR "~ . HR(95%CI P
PENE e i (95%CD
BE PRI 5 5/32 12/34  0.32(0.17~0.60)  0.01
LVEF<45% 6/28 15/31  0.29(0.14~0.57)  0.02

TCHEIR I S 8/69 17/67
L LVEFR: 22 5 il 534

0.48(0.25~0.92)  0.07

3 iFig

MVR AR5 O U A3 0 A i 2 22 i BRATL 1 1)
MEIVE . FAREIG S| A AL 2 24t - LA W i
W, RO AT 2 S R s R AL, T
L2 T ) 2% 3y G AR B H 6 ZE L L T MR AR
(ROS )8 & 2 A= 1l B 8 T30 % S VR M, E Bl ik
RELVBIT S0 (000 UL LR 40 380 AT 38 , 44 5 2 1
RYJREREAGS | A A5 HE, LU caspase-3 /1 F
R T3 B A B R SRR S5 48 h
Tl V(AT BRZH T % 329%, 37~ HLREA A il 0
WUHHRLIAFE . 3K — LR 4 AT REE o 4 il e 44
BEVERAAL IS, TR T4 (2R C Rk,

FARN IS B K, i TNF-

o JL-6 ZF2 5 PR, e o U™, (a1
B, RS 1L-6 /K V- EoRA RIS 2425
5 (P=0.15) , {H H I KE & 28 22475 i 2 BEAIK 53%
(’=8.21, P=0.016) , $&7r H T fiig 38 2xf 31 ] r 4o 248
i BT ARAEH

O LA L 2 0 A4 W 4% 366 5 A2 400 7 A R o
ROS, HAZE A DI B e, AT IR,
JIEBA ARG 24 h GPx G T 26%(1=2.14, P=
0.008),S0D JEPERE TN 249%(1=2.06, P=0.040), IF5K
G B PTEAZ R - E2 AH DGR - 2 (Nef2 ) 38 44 53
PrAEALBE . X FPPLEAL RN AL AT ROS, i4 38
TR SR I H B CGSH ) A, 39855 A1 f A e 1

BRAR I 2 A 2o FILABI i — P 42 40 S R AT
Je A EE B PR . AR LR Al B U R Y
HEAAAE A, R 5 T n R AR it S Ak S
FFCRERACT AT a2, ABIER I, )1 S e i
ARPRR TR AT 24 h ML B A, TR0
AR R R FKOT I TR AE 1 25 1R A1
cTnl WO HR H &S T 385 AR (R A 20z
di 6 21.3%,95% CI: 13.1%~29.5% ) . 3% 3R )1 25 56
FFARAGHE 2 — T E AR H 5O LR RN, 11
ST B L PR PR A AR B AT, DT ] 42241
HRRAET 0 B G o R4S SR DI R 10 SR Tk
FRIE R AR ORI P ZETR YT s B v A Tk

AR ST B U ST P 2 BAROR T 72 h BB R R
T4 (60 mg/kg 43 PHIRK ), [ 25 7E O fILAL 2L R vk
FEIR EARYT B . W BT R BRI 4L (HR =
0.32, P=0.01) &% LVEF<45%#(HR=0.29, P=0.02)
At B0 PR BRI = AR v B M e 32
TR AEAR

BRI RS T Gt 30 G REA R
n=202) , (H V.20 53 B H 3 0 S 2H R A 1 35008 (A
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LVEF <45%ZH0 28 Bil), il RERL AL RAE M . [F]
I, AT AR RETAG 1125 WA U D REIE 0 2435 1 5
Wi (5 AFAEAEA LD BB ) .

L L RTIR AW AS R, AR G AL
HERTA A0S MVR RS BO U | B0 i
U, AR BPRIL ] 5 AR AT T B R SR YR
PSRBT DIFE DG . 33 IS BRI 0 IS T
RS BB 11l PRAKIE , [ - ) ¢ v 24
BARIE AR B S A I, A B R AP
FHARBE TBrIEdE o
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