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[(FZ] B8 - BOTMLLEN (hemoglobin, Hb) 55U RIHLE], LA Basigin (BSG) TEHAAEIER], ik -
Mg A sh sz R, RAARIWE Hb (0, 7.5, 15.0, 30.0 pmol/L) AbFRHOC2.CrILANAE, F:HIF WST-1 32 Rl = 40 i AR A
DA RIS M S AET- 2 B, X HOc2 U JILAN M E AT e 40/ 52 AU 3, IR I ARV EE RS BE A Hb (0. 2.5, 5.0, 7.5 pmol/L)
A AEL B i P A A R SRR S, LA lE— 2B 56 T Hb O VAN A s M A . R R A B8 T4 5], (G SRBE 1 0
T-#HI57] (necrostatin-1, Nec-1), HWEMFIF (3-methyladenine, 3-MA) . ZRILT-HMHIF] (ferrostatin-1, Fer-1)., AT
F(VX-765) T, LIFRST Hb e Uk WLAN L 55 ML o >R A Western blotting S SEHT ¢ 5% 2 PCR A I Hb 755 J5 0 LA
i Bsg mRNA FIEE [ 52545k . R siRNA R IR HOc2 0oL M P Bsg I ZRIAKT, Ffalad WST-1 3 Anift =X 4 f A 56k
BSG £ Hb i75 5 (0. LA LB A7 AR SE T B A E o 6 5R - JCIBAE 3 AU & B A/ 2 A5 A4, Hb 3595 H9e2 O LA A
R HAE SRR, LZ et E R I0R e, 5058 R, AT A A e TR, ZRIE Tk Rl
Fer-1RE% B i 25 M 4% Hb 55100 LN 45145 . Western blotting FISZAT 266 E 7 PCR 25 R, SXFIR4IAH L, Hb b3
H9c2 L LAHAR 1 Bsg i mRNA R [ 835K V- B30 @K Bsg 1335 BB BRAERFE T-FR AT A IR 3R 9 2 S A0 &5 il 2
(prostaglandin-endoperoxide synthase 2, Ptgs2) mRNA FJFk, k4t Hb iSO N4iiiifh RIZET: . £t - Hb nl fEE i
FONE BT S EBL O s BSGTEMIFE P R HE—EEH], AR R AT Ho 5 S M BRAE T RO LA A 5
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Mechanisms of Basigin regulation in hemoglobin-induced cardiomyocyte ferroptosis
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[Abstract] Objective-To investigate the mechanism of hemoglobin (Hb)-induced cardiomyocyte injury and the regulatory role of
Basigin (BSG) in this process. Methods:An in vitro model was established by treating H9c2 cardiomyocytes with different
concentrations of Hb (0, 7.5, 15.0, and 30.0 umol/L); cell viability and mortality were detected using the WST-1 assay and flow
cytometry. Subsequently, H9¢c2 cardiomyocytes underwent hypoxia/reoxygenation treatment with low-concentration gradients of Hb
(0, 2.5, 5.0, and 7.5 umol/L) to simulate the pathological microenvironment of ischemia-reperfusion injury, further validating Hb's
toxic effects on cardiomyocytes. Multiple cell death inhibitors were used, including a necroptosis inhibitor (necrostatin-1, Nec-1), an
autophagy inhibitor (3-methyladenine, 3-MA), a ferroptosis inhibitor (ferrostatin-1, Fer-1), and a pyroptosis inhibitor (VX-765), to
investigate the mechanism of Hb-induced cardiomyocyte injury. Bsg mRNA and protein levels were detected by Western blotting
and real-time quantitative PCR. Bsg expression was knocked down in H9¢2 cardiomyocytes using siRNA; the role of BSG in Hb-
induced cardiomyocyte injury and ferroptosis was then verified by the WST-1 assay and flow cytometry. Results:Under both
normoxic and hypoxia/reoxygenation conditions, Hb showed direct toxic effects on H9c2 cardiomyocytes in a concentration-
dependent manner. Further investigation showed that, compared with other cell death inhibitors, the ferroptosis inhibitor Fer-1 more
significantly alleviated Hb-induced cardiomyocyte injury. Western blotting and real-time quantitative PCR results demonstrated that
compared with the control group, Bsg mRNA and protein expression levels were significantly increased in Hb-treated H9c2
cardiomyocytes. Knockdown of Bsg expression decreased the mRNA expression of the ferroptosis marker prostaglandin-
endoperoxide synthase 2 (Ptgs2?) and alleviated Hb-induced cardiomyocyte injury and death. Conclusion-Hb may induce
myocardial injury by promoting cardiomyocyte ferroptosis; BSG plays a role in this process, and inhibition of its expression can
counteract Hb-induced ferroptosis and cardiomyocyte injury.
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2 J 5 AR 3 Bk A A6 97 (percutaneous coronary
intervention, PCI) fE &2t ST B4 & 2.0 WIS 2K
(ST-segment elevation myocardial infarction, STEMI)
B EEIR T R MG, A AR A I S e T
B U2 RTTT PRI G O IR I R AR
AEBM. WA 5 Bon, STEMIEH 2
PCHIAYTIa S AR, 0 JI R Y 4 2R 5 18 31.3%.
K ) PCLIA YT BRE U8 A R 52 0 A1 IS S AR 50 ik 1
Ui, B2y 57% () B EAT 2 R AR O A P RE R,
BHMEHRBEEAL, #HEMEALERHSE (no-
reflow phenomenon), 2 Bl T FRE IR TT I IR
RO Bkt A T g R A 3 B A 5 R A B 2E
(microvascular obstruction, MVO) #1.0» AL 4 H i
(intramyocardial hemorrhage, IMH); H 9, IMH
B IE 52 S8 T 0 104 N B2 4 50 5 8 ST G S A
RV R FW, 5K &4 IMH (1) STEMI &%
AHEE, oAz IMH B9 S8 AR B SR A A AL AR A
JZIIMVO, I 5N R % AL MO D Re e 2 U1 AH
Jo B, IMH{E STEMI Z O U L TR 5 O L
AL = R A MERBLENA FER AR .

Basigin (BSG), MFKCDI147 540 AN L T 4 8
EHMIESY (extracellular matrix metalloproteinase
inducer, EMMPRIN) , & %t %5 2K 8 1 8 5 il i,
JE T AR S R e N RN — R R T
Z AU M ST A B A 1, BSG ANUTEAE AT
ZH5MMEEMEEN . (G5 SEdRE, EAEZMH
PR R B AE E ZE A . BSG £E L I B 0 1A
MEg 25 Mo Y IEsE, BSG 35 50 ikl
FEREAL AN LA S5 I A AL o 75O LI I P-4
W, BSG W RB /K FMIfed 23060, A
Wz ' R, BSG L LB I P T AR Rk
P, IF AT R s AR RE RN . AR T AR A I 4
AU, SR, HRETCTBSGAEIMH & EJE, ML
I (hemoglobin, Hb) 4\~ F4.Co {ILAH 45475 H Ao v AE
1 FH KRR i AR A A . BTk, AP BT
Y BSGTE Hb 75 5 1L U LAR M43+ B2 AL

1 HHESHE

1.1 R B LAy
AL PN E  (propidium iodide, PI) . Hb (3% [H
Sigma-Aldrich), WST-1 2 Jitd 3% 58 K 40 it 75 4 4G ] 3
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Flér . #Y4R 7] Lipofectamine 8000, 25 1 I il 7 |
W M P05 (LW A K), TRIzol W5 (H A
TaKaRa), BSG#Hifk (¥[E Abcam, 755 ab188190),
B-MLzh#E 1 (B-actin) Hrik (32 E Cell Signaling
Technology, H25#4970), 37240l E & A A HE il 5)
(R EfEAY ), BCA L & (3£ E Thermo
Fisher Scientific) , Jfi 4 Il 74 (fetal bovine serum,
FBS) . 7 % & - 58 % & (penicillin-streptomycin,
P/S). DMEM @ fiiE IRt ( RIERarAY)), IRsErE:
P T3 H 5 (necrostatin-1, Nec-1) . [ W 411 5] 71
3-MA) . Bk BB T Mo A
(ferrostatin-1, Fer-1). FET-# 7] (VX-765) ("F[H
Selleck) , Opti-MEM #5573 (3¢ [F Gibeo) , %5k
F & . SYBR Green I qPCR Master Mix (g 585
MEBE) , B S AW g AriC — T (3€ [ Jackson
ImmunoResearch Laboratories), ECL b2k 6l (&
W25 R

“SIEEM . ZIEEMAR{Y . NanoDrop2000 f%
1w 43 6% B 3 (3% B Thermo Fisher Scientific) ,
LSRFortessa X-20 Jii 241 53 #7142 (36 BD), T100
PCR Y ([ Bio-Rad), LightCycler® 480 II 5ZH}%5¢
JrE i PCRAX (Fiit: Roche) o

(3-methyladenine,

1.2 S8 iik

1.2.1  AifEiE R b3 B S E= AR KBGO I
40 &R H9c2, A0 T 7% 10% FBS Fl 1xP/S ¥ i 1)
DMEM i R4k, B F37°C, 5% CO,fHiRk: 7
TR G SR . BT, O H9e2 O LA M35 A T
6 FLA Ik 96 FLAR , Fr 4 M Fe e WERE S, 23 A Hb
(W BE2r 9 0, 7.5, 15.0, 30.0 wmol/L), Kb 3
24 ho kit — 2D AT AAR PO JIL SR L P9 T ) PO B
W an i B 2= =R R4 (1% 0, 5% CO,. 94%
N,) #fTEEAE 6 hjFE A, ZJa% T Hb GRESr
WO, 2.5, 50, 7.5 pmol/L), 4bF24 h, AL,
SRERSE Hb A2 3E 0 WU M58 05 0 BARBL ST, ARBFFER
FH 2 240 I SE TR S R 3T T3, f24E Nec-1
(20 pmol/L) . 3-MA (1 mmol/L) ., Fer-1 (2 wmol/L)
FIVX-765 (20 wmol/L) . 4l g 25 A [R] 1 i 351 3 Ak B
24hJ5, MIAHb (15.0 wmol/L) 4kZER:3% 24 h, 4t
PREE A WCEANIE, TR S5 58 5Hr o

1.2.2 SIRNAFEYE 5 HOc2 40 il L 24 5x1044~/4L 1
FERAMT 6fLih, BT 37°C. 5% CO, 5 7244
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WOE IR o T A0 E A B K 2] 60%~70% I, ]
Lipofectamine 8000 17 si-Bsg 5%, si-NC Ry YL I+ &
6 hJE il . FU ) kE3% 48 h, WA MIHEAT 5 2L 4H
VL HSES . siRNAFFAIILE 1,

F1 siRNAFFI(5—3')
Tab 1 Sequences of siRNA (5—3")

siRNA Forward Reverse
iNC UUCUCCGAACGUGUCAC ACGUGACACGUUCGGAG
Si-
GUATdT AAdTdT
"B GAUCAAGGUGGGAAAG UUUCUUUCCCACCUUGA
S AAw UCtt

1.2.3  WST-1 KU 240 135 J 7284k K5 H9e2 O L4 fitd
PL2 55 10° /L 1Y) %5 B 45 R0 T 96 FL AR, - 4H A 0% B
Jo . MRAESCE Al TN AN B, 2R, REFLINA
10 pL WST-13X 7], =A<, BRIES . #
96 LI B T 37 °C. 5% COB5 3544 E 2 ho fHi ]
BTSN 22 K 450 nm &b 19 WRSGRE(E

1.2.4 PIYEIANIAET R WA LB 4N
ZeWYS PBS YEWR)T . LA 110xg B0 5 min, F25 b i
W . FH 500 wL PBS H 2 AMMIF A S pL PLYL AW,
A RIRAT, IR E 30 min, PBS IE R4 2 Ik
Ja 2 FIEW, fJa 100 wL PBS EAENM . R
A AL, ] FlowJo $X 1 10.8.1 4347 PI
PHYEZRAE L, PEAE i stT-3%

1.2.5 SLIPOEER PCR KA TRIzol 2%, $EHUHIc2
O WUAAL RNA 5 38 S % 5% 815 cDNA . DL cDNA S
M, ATERPOLERPCR, RWAFR (10 wL): WZEK
3.6 uL, cDNAMEM 1 L, k. FIF5I4¥4 02 pl,
SYBR Green I qPCR Master Mix 5 pL. Jz I 5514 :
95°C30s; 95°C5s, 60°C31s, 72°C30s, 404
;5 95°C15s, 60°C15s, 95°C 15s. 5l¥h i
A TAY TEARAFRG, FTEILE2, Ll B-actn
KNS, R 2 B AR A A AKF

£2 EHNAEEPCREIWFETI(5—3)

Tab 2 Primer sequences for real-time quantitative PCR (5'—3")

Gene Forward primer Reverse primer
Pros2 TTCCTCCTGTGGCTGAT AGGTCCTCGCTTCTGAT
’S.
€ GACTG CTGTC
B GCATCTTCCTTCCTGAG TGGCGTGTTCCGATTTCT
S,
€ CCTGTG TTCCC
B-acti CACTATCGGCAATGAGC CAGCACTGTGTTGGCAT
-actin

GGTTC AGAGG

Note: Ptgs2—prostaglandin-endoperoxide synthase 2.
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1.2.6  Western blotting W5 5 45 5 56 41 4 O A & )5
A 0T 596 VA Il il 41 ) 57500 R 2 10 0 o 590 14 355 7 4
J S R GR), vk B 2% 30 minJ5 12 000xg #5.0>
15 min 4L FIEWR . >R BCA 2 1 I i) Stk A 7
AR s R 10% T B S Al i - 28 M Tk
Jlig Bt J5E L, 9k (sodium dodecyl sulfate-polyacrylamide
gel electrophoresis, SDS-PAGE) /& BHEH, ¥
% 2= B MW 3 LM (polyvinylidene difluoride,
PVDF) Hi. %55, PVDF RT3 F & 5% Bl
Wik TBST B A B 1 b FifiJ5 8T 4 °CRER bk
fT—PiWE L [BSGHUIA (1:1000). B-actini
& (1:1000) Jo WHIEM—Ht, H] TBST 3 BEE
5min, 3. MABMRE ALY REIRICH) 50 (1:
10 000), Zi&BFHE 1 h, TBSTUEM 3G, flH ECL
HEAT 5, I FH Image Lab 1.54 BP0 4545 K B (B i
s, Llp-actinfE N INSKIE, HE BER
AT SRk

13 Hilabr

% JH GraphPad Prism 8.3.0 AT 48 124 707 -
E TR DA xks. R, 2 L] LR FH M ST R AR £ 4G
5, ZHE BRI R T 250 1. P<0.05 %7K
SEAGIEE L

itk

N

SR

2.1 Hb X} H9c2 .LJULAIE Y 5 P4 0

S TG HD XM sEn B 1531451 HOc2
DAEAFRERM HL (0. 7.5, 15.0, 30.0 pmol/L)
3824 h, S5XPME4 (0 wmol/L) MK, FifiZE Hb HeE
B, H9e2 Lo ARRRAET SR S A e (B 1A
B). WA, WST-140Maif ks igs i (K1C) &R,
Hb VR FER, OGR4 RS i
ARAG I (%) 20 B AT TR 45 R — 3K

SRt — BRI L P O WUR S A, 3R
AT HOC2 O ULAH M i A 7 5 480/ 52 SR AR B, I IR BHm A
ANFEMEHEKERIHD (0, 2.5, 5.0, 7.5 pmol/L) 4k
HO(E2), PTG ARG R e s, 75
WA SR/ A SET . Hb b 35U T ) A R
S HOC2 4 AE T . WST-1 40 g 1% MEAG I A5 5] T[]
FEMZESL, Hb Ab 38 AT 5 AR R IR HOe2 .0 LA
P

i SRR (B0 2025, 45(12) (@)
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Hb concentration/(umol-L™) A
0
Q2 |250K fQI 250K 250K [Q1 Q2
0.9% 98.2% 94.0% 6.
200K 200K 200K [
150K [ 150K 150K
100K [ 100K 100K
50K 50K 50K [
Il Il Il Il Il 0 1 1 1 1 1 1
10! 10? 10° 10* 10 10? 10° 10* 10 10? 10° 10* 10! 10° 10° 10*
PI PI PI PI
6 ¢ 2 B Ls e ¢
© 2 RS _®
4 —= 510
g =
= o =
32r ’:_‘ 305 ’—L‘
0 0
0 7.5 15.0 30.0 0 7.5 150 30.0

Hb concentration/(umol-L™)

Hb concentration/(umol-L™)

Note: A. Flow cytometry analysis of PI-positive H9¢2 cardiomyocytes after treatment with different concentrations of Hb for 24 h. B. Quantitative analysis of
PlI-positive rates in H9¢2 cardiomyocytes. C. WST-1 assay to detect the viability of H9¢2 cardiomyocytes after treatment with different concentrations of Hb.

Up=0.044, 2P<0.001, ¥P=0.020.

E1 HbFEFH2 LALAREIRG B EIRERBE

Fig1 HO9c2 cardiomyocyte injury induced by Hb in a concentration-dependent manner

Hb concentration/(umol-L™") A
2.5
250K 250K 250K 250K
200K 200K 200K 200K
-E <|C150K 150K 150K 150K
RS .
g 2100K 100K 100K - 100K
Z
50K | 50K SOK 50K
O 1 1 1 1 1 1 1 1 1 0 1 1 1
10 10> 10° 10* 10 102 10° 10* 10 102 10° 10* 10 102 10° 10*
PI PI PI
250K Q1 Q2 |250K 250K Q1
79.0%
200K 200K 200K r
g | < 150K 150K 150K 3
2l )
5] 8 . e
§ AL00K |- 100K 100K F -
50K 50K S0K f -
L L L L ol— : :
10 10? 10° 10* 10" 10? 10° 10* 10" 10? 10° 10*
PI PI PI
B C
25 Hb concentration/(umol-L™) L5 Hb concentration/(umol-L™)
) 0 - 5 @ Do
& B
S W25 ER - % ms
3 @5.0 g @5.0
= a7s = a7s
3 205
0
Normoxia Hypoxia Normoxia Hypoxia

Note: A. Flow cytometry analysis of PI-positive H9¢2 cardiomyocytes after hypoxia (1% Oz, 6 h) followed by treatment with different concentrations of Hb
for 24 h. B. Quantitative analysis of PI-positive rates in H9c2 cardiomyocytes. C. WST-1 assay to detect the viability of H9c2 cardiomyocytes after hypoxia
followed by treatment with different concentrations of Hb. ®P:0.032, ®P<0.001, @PZO.O42, @p=0.010.

E2 HbMEREFESH HIc2 O ARG

Fig 2 Hypoxia-induced H9c2 cardiomyocyte injury exacerbated by Hb
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2.2 Hb % S HIc2 LJULAN 1 5 1 i 12

T RS Hb 75 50 WLAR B 45 i /R AL, 3%
TR ZF A MFET - S I SRS T 10, 400
PERTINZE S (B13A) R, 5Haali Hb A BRI AH L,
Fer-1 Fl VX-765 ¥4 A] ¥ 73 4 ¢ Hb 175 5 190 WLAH A S
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T2, Hr Fer-1 ORI VE IR B35 (P<0.001), Utk
Gh, PIYLfagh iR (3B, C) Won, 584l Hb b
HAHEE, Fer-1 Al W REAR O LA B AE T- % (P<
0.001), FiRg5H4E R, Hb n] BB G BRAE T 1%
FES HOC2 L LA 45347

15¢ A
_o
@
S
z o
<
Sost
0 S O N I—‘I 5
;R NP
(@) %21 ,5&4:*; {(‘Z‘
Hb
B C
Hb+Fer-1 151 )
250K 250K 250K @
5 2
200K 200K 200K 0k
O\\"
< 150K 150K 150K E
5 : : <
A 100K 100K 100K 3 st
50K 50K 50K
0 1 1 1 0 1 1 1 0 1 1 1 0
10 100 100 10* 0 10> 10°  10* 10 100 100 10 o {(@g\
PI PI Pl &

Note: A. WST-1 assay to detect the effects of different cell death inhibitors on the viability of H9¢2 cardiomyocytes induced by Hb. B. Flow cytometry
analysis of the effect of Fer-1 on PI-positive rate in Hb-treated H9¢2 cardiomyocytes. C. Quantitative analysis of the flow cytometry results. ©P<0.001.

3 BRI THIHIFIXS Hb S H9c2 AL ZARE R 77 B R0

Fig 3 Effect of the ferroptosis inhibitor on Hb-induced H9¢2 cardiomyocyte injury

2.3 Hb AL Ei HIc2 LILENE T BSG %% KT
R BSG £ Hb 75 50 LA 45 475 v () v e A
FH, F&ATRFH 15.0 wmol/L Hb Ab B H9c2 L L 41 i
24 h J5 Kz BSG 2635 KV 1 A8k o 55 B 26 o it
PCR F1 Western blotting 45 ([#14) #/R, 5Xf &
A, HbALEEZ] HOc2 .0 ILAN AL Bsg AY mRNA Fl
HHRINKCEEEE FIE (3P<0.001).

2.4 ik Bsg il ik 4 Bk 5E Tk B Hb 5 W
H9c2 LI AN 53 i
h ik — 2 5 30F BSG 7 Hb 75 5.0 L 40 i 461 405 vh
PR VE R, FRATE 1 5% Y siRNA @I HOe2 L LA

http://xuebao.shsmu.edu.cn

M Bsg 19 5 o SEHF 9 Ot %E 7 PCR F1 Western
blotting 25 i (& SA. B) IR, si-Bsg AJ i 3 F&AIK
H9c2 /0> L4 il Bsg i mRNA 17 H kK F (1
P<0.001) . ¥ =X 4 fd R K2 WST-1 & I 45 2R (&
S5C~E) Won, SXTRAMLL, mfk Bsg ol ik F>
Hb 518 A0 LA sE T, @il 71 (¥ p<
0.05). ILAh, MK Bsg ] i 25 B Ik Hb 4b BE 20 HOc2
O LA S TR R B T 5 F AR 5 ) Prgs2 mRNA [ 318
K (FESF, P<0.001). L, bibgh 4R mk
Bsg B PR ] 3 3 410 i 4% P8 T A2 D8 % Hb 75 53 19 HOc2
O L2 A3 4
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A B
§207 1 E3r @
C Hb ¢ ] %
on o 5
15t &
5 5
=} < 2r
BSG 5
— - | z
2, g
9 @2l
Pactin| WD GNED GNED SN | 5| P
— [}
2 0 &0
Con Hb Con Hb

Note: A. Western blotting analysis of BSG protein expression levels in two groups of H9¢2 cardiomyocytes. B. Real-time quantitative PCR analysis of Bsg
mRNA expression levels in two groups of H9¢2 cardiomyocytes. ©p<0.001.

4 HbESH HI2 LALLM H BSG FRiLTE

Fig4 Hb-induced changes in BSG expression in H9¢2 cardiomyocytes

- A B
glsr 515¢
5 % .
si-NC  si-Bsg é ) 2 @
210t 210}
BSG 2
- . e %
Qost 0.5}
. @ 5
S ]
o) T 0
w si-NC  si-Bsg ~ si-NC  si-Bsg
C
Con Hb
si-NC si-Bsg si-NC si-Bsg
250K 250K 250K 250K FQ1
93.8%
200K 200K 200K 200K | :
< 150K 150K 150K 150K |
&) _ .
% 100K 100K |- 100K 100K } - -
SOK f- SOK | 50K S0K |
0 L L L 0 L ) L ' L 0 0 L
0" 102 100 10 10 102 100 10° 10 102 100 10*
PI PI PI
O si-NC D 15~ Osi-NC E g5r1 @ F
10 m si-Bsg ®© M si-Bsg 'z _o©
a4t T
S 8 5
= = <.l
B = E 3
= = g
S 3 Nio 2r
5%
gt
i
Con Hb Con Hb & 0

Con si-NC si-Bsg
Hb

Note: A. Western blotting analysis of BSG protein expression levels after si-NC or si-Bsg transfection. B. Real-time quantitative PCR analysis of Bsg mRNA
expression levels after si-NC or si-Bsg transfection. C. Flow cytometry analysis of the effect of Bsg silencing on the Pl-positive rate in Hb-treated H9¢c2
cardiomyocytes. D. Quantitative analysis of the flow cytometry results. E. WST-1 assay to detect the viability of H9¢2 cardiomyocytes in the indicated groups.
F. Real-time quantitative PCR analysis of Ptgs2 mRNA expression in Hb-treated H9¢2 cardiomyocytes after Bsg silencing. “P<0.001, 2P=0.011.
5 AR Bsg Xt Hb % S8 H9c2 1L AL A5 45 B9 22 1
Fig 5 Effects of knocking down Bsg on Hb-induced H9c2 cardiomyocyte injury
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IMH J& STEMI £ # 17 PCI AR J5 % W 1Y 3 Kk 2
— IERAFSE 1 BoR, fE4E% PCIIAYT B STEMI i
H, IMHM R AR 5i639%, HS5O0EE W, O
T g i I 32 SR RO I A5 S50 1 kA 2 i 3 O
Mo IMH A% BEARAE 32 2R 800k - O LI o 743
Ja, mTFRUNESAIIgeZ i, afisng 2000
] 5 o IMH ASAY 2 B 1 Aol 357 463 495 1 77 o A B, o
BES R — RIS SR R 2, RE IO L4045
IR R ER 7 T, AR BERA
BT IMH & B 5, HAZ O B i ——Hb X0 LA
FL i B R B A 0 PR . FRA T 2 ik
AMEES, ST HOC2 U LA R AN Rk B Hb A2, DA
B IMH % A2 J5 0 WILAN i 12 2 5 1 Hb 1 B OAR
Beo IRATMAIGR R, JoIR1EH Ak 2 /2 A4
F, Hb¥IREMESE HOC2 O LAM B i 4 FFE T, HX
T 43 260 7 522 00 B Sk ) R P RS B TIESE T Hb
XFoU LA A B E

IMH %A J5, K AME B 2140 B % i B i Hb,
Je B B R AT Z kT, REUREIX
B B kAR U, IMH AT Sk B TR B
2 AR N T i R RRE SN R A 22 b i
e, = IE LN P BEgE B BT, K
LR Z PCUIGYT o & 42 IMH ) STEMI (4, Hub
WA S 2 E AR BRI, ETHRET
7 IMH fig B R (AR, AT B IE T
XL BRIET R — R LARAR I S T S
FRER R PRI T2, RS R R R A
FEFTH P ARG P CIESSE T £
oo LA 2 ) BEL A D R R A E . TEAR
FgE, FRAT] S B8 o A (R 40 B AT 1~ =3 i 75 4k
Jo, BETTIEIF (VX-765) FEIET-MHIF] (Fer-1)
Ha] yg % Ho 51 .0 LA B FngE T, v Fer-1
T B A ROR . A, BRTERFST Ot
e, SRR T2 A RIIRYT RE IS I8 IMH J5 0 Lk
TR, JRE O NUESE R 18 AN R E A, X 5IRAT0
W M —3 . 224 LaRgs R, FRATA B Hb 1 fE
F LI AR O LA R A T R B

BSG J&— il 32 263K T 41 i 35 i A 55 FOM 2 1
TEAIGTE . S . oAb B RAE N 25 22 A BRI
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SRR RS E A PN SR g Y R,
TEM IS, BN B2 40 . BEIE R B4t . /INKE BT 4
JE K B WA BSG ik K- TR, H.BSGAE
N HE 4 B 2 H -9 (matrix metalloproteinase-9,
MMP-9) 754, BEME IS IN MMP-9 () 3 15 e i
PE, IR 2 % . AR T, RATHELH]
Hb 4bH5 HO2 Lo LA AE i) BSG Feh KT [l AF 1 3%
Thid s #E— DA I, MUK HOC2 O WLAH L (1) Bsg
Fikf5, HoBFAMEIET I B, BT ¢
HEAR W) Prgs2 i mRNA 3£ 3k 7K - 5 25 1K .
M, WATASEARZTZH, BSG AT HefE Jy il i 5 K
Z 5 Ho i 1 O N4 IR IE T 72 53X O IMH /Y1l
PRIGITHAE TR T A ERE A

BSG 14 [ 5 o7 4 1 A G B oy 245 ) 1] ) AL fi
WAoo TEME . SOAESF B RYIRYT L1 BSG
MRS EUR T 2RI RAFIIRIT R Se . ildn, 4t
BSG HFL DAL Z 5 T (metuximab) 7F 5 5E 47
U5 R G B 2% G I PR A b R i AR AT
K, WEIGRBUG, HLEMERE . B—Fas
REPLIR 6BTF1 Ml i 45 S ME 45 5 BSG 19 1g2 48, i ifi
Fe A PR IS4 2 511 1 (monocarboxylate transporter 1,
MCT1) FIMCT4 (361, W AL e iz, i
ARG AR B A, BSG /4y T 0 i
AC-73 REAE I T 240 L% AL AN SR 40 ML IR, 7E 75
PR LA /) BRUSE Y v ] g8 285 0l 2o JIFE 408 0 R 2L 43
f5 P2 (EAS SRR, TR ZMENNEARET
B TEPERL S, AMUBERS (R BSG Y%k P, iF
] 3L IR 4E STAT3/PS3 {551 i PR Lok (A Ty BE - 410
HAET Y5 X S AWF ST & B BSG A FARSET AL
il B A WA CHR . 7RO A sk, RS H AT oA
AR 7] BSG 7 5 PE 259, (Hi% 28 259 78 H AR
T BFSEERE S IMH S50 L8 B iR T S it 1
SRS UE Ty 1) M AR B . BE T ARME R R, R
K Al — 20 PEAL AT BSG 98 15 77 78 B i IMH AH OG0
WL 3 T BTG T 1 77, LA R I DR T 0 3 ek 2 1L
) JEL i

TGS MR R BSG 78 IMH A 560 AL 405 14 1
FHERAE TR py A . SR, FRATI AR B A A TE
— MR, B, AU EER A ASNHIC2 L
LAHHE R 456 Ho b3, B AERID IMH & 2B J5 .0 L4
JH e A (o FRARE A o RV IS AR i £ A5 A% ] Hb

LSRR B0, 2005, 45(12) (@)



1566 | EifsmAeE (B

X LA R F) B EZ B AR B A S 43 0L, (H
HTE 58 AR Y IMH A9 5¢ 8005 30 4E 3 2 .
W, AWFIE BN T BSG1E Hb i S kA0 T K 4%
WEAER, {HBSG 7E/R N IMH & A4 % J& v i i D1 1)
e SRR, A REiE— D IRAIRE . HXFLL LA
IR SR BR 1, AR R A S0 BT T4 AE K IMH 3y
PIRERL AR HARIKSE BB UE BSG 7 IMH & A4 & Jig
P8 VIR B BLAR B, O 3 — 25 1P A5 8 10) BSG 76
IMH B 36 B AR I R B, AT A IMH AR G0 L
P05 (R AT 2850 AR A T R ST B R S B AR R

ZE LRk, AWFFEER T HbAE R IMH B0
JT, i i BSG RIAFE S0 LA MEERAE T, il
il BSG A Re A7 2 il ix — R & 4, 98 Hb 5
E AL ULAT G, I, BSG l i 7E 14 T 0
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