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Abstract

Myocardial ischemia-reperfusion injury is a condition in which the blood flow supplying myocar-
dial tissue is blocked, and then the injury may be aggravated when the blood flow reperfusion is
restored, which is a dynamic developmental process that includes MIRI-related inflammatory
response, activation of neutrophils and impairment of vascular endothelial function. Myocardial
ischemia causes a series of damaging changes such as inflammatory response, oxidative stress,
immune disorders, and ultrastructural changes in the myocardium, and patients with severe
myocardial ischemia often die suddenly due to the occurrence of arrhythmias. Lidocaine, as a me-
dium-acting local anesthetic of the aminamide class with a blocking effect on sodium channels, is
commonly used clinically for the treatment of ventricular arrhythmias. Lidocaine reduces the in-
flammatory response at the site of injury, decreases the aggregation of cells such as neutrophils
and macrophages, and may alter the progression of injury by modulating myocardial injury-
related factors such as inflammatory factors, neutrophils, and endothelial cells in vivo. In this
paper, we review the progress of research on the mechanisms related to the possible influence of
lidocaine on myocardial ischemia-reperfusion injury.
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1. 5|8

FEAER, FFEAEUNE TN, 12502 FECC ) Zm e E 5 . 16970 ULER SR
B R FREE IR TT 8 R 4 KRR BN KA NVRYT, B ReA R > O UBEZEIIAR . B8O Z D RE AR IR 45
JRie SRTMT, PCL RIS RE RIS FFIE O AMEARESEAR SC IR Bk, AH SRR A B A RE TS 2K R, XME
P e IR B K L JS 58 40 UL AH 23T T8 52 1 451 55 A PR O o0 LR L PV B 4% (1] (myocardial ische-
mia-reperfusion injury, MIRID). (CoJLER I 2> 5 AP SMER M R EL. OIEBMAEEEHE—R
FIBRAA AR A, 7R O LR L PR S DR AR D R TR AR 2] H AT IR AT R Z A5 RRva 97 77 B
B7 1k MIRIL, PRICERFToA2E MIRT dEt, 71k MIRD R HIEAERI R AE B CHE S, 2 iERM, FlZR
Kbk 7 BALMEA BRI E OB RFEEN, FREEERGERE. 5 R AR EEH. FZRH
REXE I M AH O ZH 2k L PR R AL T A 2 — e ORI PE R, IR HRAHZIE AT Tda i, BlfteA
B, W AR, SEOTEAENRIR BN o SO ST 22 R PG C LR F BT EA T AH DR ZRIR

2. AR I A REE AR 45

WHFC SR, e LSRN e . PCL LAASERBI KN 8167 Ui, AEREAE A IR & 1 v
BEVESS, 0N RIH OV 7R 55 . =V OER R . BRI DI AR AT 45 — R 40O 47 n = 1)
R, ZMILZARIy L VR 453455 (3 ] PR3 RO L5 DA T AR AT o B A WU DA T AR 50% [4]. i
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OO VR BGHLE] EEAE . 1) OG0 Ca* RIS, 58 (calcium overload)f5 £ i P 45 ¥4 FE B
210 T S50 R ) S5 R R IR R U O T, IR BRI AR R L A T AR . B BT N A B
A, FEONGIMI A - R BIBCh R IEE HEAER, &R0 MU P 00 ) B A 5 O LA i
5B DI IR[6]. 2) A LE AR =GN, 75 % (reactive oxygen species, ROS) & —J &
AME. ERAEESN, WEEEAAN A R FIEIRE Sl i EE e R A SR 24
XTPHTPIRAS (7] SRTE BIARRE PEARAS, A UALL TSl P I, VEMEE R RE A, L
EBTEACRE D BRI, KA A IR JC R MR SR A 5| AR AL 234n 7 B (8] 3) “G
i MRFEE9]. RSk T BRI % (coronary artery no-reflow, CNR)J2184: PCI VA7 )5, #HIHH
FEMAE SEILFRE, AHES O NUH S L TG REE BB AN R AR [10]. 4) KR ) 28 A 4H i 322 i 38 52 43
HZA11], O UL SR S TR] 2B THOPF 2 RAEDR 1, FREEPE O LIRAE 2 S ECO VLG54, 2 51O
WIZHARAET[12]. 5) 4HARE TS . AHRRIA T — M E B R 1 R P YA Mo s T A2, Hoh Caspase3 2 4H
T RBEATH, Caspase3 #HUE G, AETIEE MR ARG N, FEAMBMT. H4fuiz B TE
Sy, AR F KRR L [FE FH AL Caspase3 W0 I 24 B PRV BLA7, U K Caspase3 4k L) HANH
J&A, R IERThEE, M SEGn R T [13]. UM EF 105 2 — A sh S KRR, e
KA RESUUFHEZRETIAER.

2.1. MIRI X ALER B

O LRI T EE VI PO S8 A IS R 288 R S 87 2 3 i Co LR 19 1 =5 2 R IR, Bt 9 v S S PR R FE 26 TR
Z WA S M IR SIAN MIRT AH 56 48 ik 40 M PR 7 ()3 At P 0K 14]

SECO VI HFET 1) 32 25 PR JORE AN =25 (A0 B IR 1, S 0L PR I A PR o R 1) % R S B e
BB F O, FEEEAEIEERY K[15]. OISR R OUEM A R 4EM . BT A, DL A
AN RS2 45 UL R U R RE RS S AMA R N PR AR TE R SE(ROS) . BRI 5 A 7 T U(DAMPs) . %
BORE AR T LR 7, i gniE. ErEdnie. IR R SEE R Z MO0 AS, BisE
() 4 2 2T L B B FR TR EE /K A . PAF. LTB4. TNF-oo 25, 800U AE P Rz 4000 5 B T s P A DA R o0
WLZH AR BB T 16]. 280N~ 1) DAMPs. 2t U lIURESE 1 1R Sl B R I ATP A AMAT. £RKE
PP 1) ROS #REMS M8 98 FE MAEOE ,  JOE /AR U REBE AL 13E Co Ik BT 4E 40 i 7= A= TL-18. IL-18 LA A5
Caspase-1 FE VAT [17].

DL WL RAEA SR T TNF-a 5], TNF-a fE N — N2 DR RAEMMIE 1, FERIESN . Sy
A AR R R R 3R R A X E IR - WEFLREA[18], B MIRI i & 7= 2E 1) TNF-a AT I8 B0 &
LA SE AL BT P2 4E ROS. BRI R I[19], TNF-or RGO LR A 455 85 10 BE T R S Do i 2R
IR . R, MIRL F&™EK) TNF-o AJSECLEER, FSE SRR 5K20]. KR
MIRI8 K J5, Ul REANC ST N 1 A B e KRG, TNF-o [0 IAH BRI, XIABAESE T TNF-a 2
HaoyEsEBE21].

2.2. PRI 4RaEE

FPERLA A L UR 453405 (1 — R bR SRR, Ol IR 45305 R R E R o A PR
B2 500 UR #f77 AEEA: 1) iR gfs e a = A ey, kA . KER. I
R AR BH S LA B KA, X S8 VR I AL 5 7P M e 10 015 0o LA L IR Bl . DN DLR 3 1 ok
BETT SO WAIRAE (9] 2) A vRL 4 i nl in s Co LA 2L B ST S SE, - rh PR A 5 32 40 1) o UL L
S N ke O = MR A E Dt SN M P et i o= W 2 T P 6 6 21 i e =X N O A 112
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R A

PR RANAE . A=A RAE R 7 [22]; 3) hERgIN S “ BRI WEEK[23], L OUEAE TR
Je . KERH PR M SR AE QN X 38 — B 2375 O LB 48 155 A SR A 1) v MR 240 B e o 1 9K B 4
M4, AFEEERCHIHEEL “ER” WA L5 B/RFREES, H R 40 i RE e 75 O LRI A Ak 2R 4R,
O] AL PR [24]

Ol /R AMUE S PRI M Eil CD11. CDI18 [25], iEAEMSAH Y S 4RA . AE 4 ff DL Az O UL4H
7242 ROS. TNF-a. IL-1. IL-6. IL-8. PAF [26|%4MA . XL B A1 DL R 4R IR FRE S 3t — D
IR R A B B2 AR O, 25000 TR 45 .

2.3. MERK ARG

M N K2 4l g (vascular endothelial cell, VEC) & LR AN ML ~F38 WL (8] FIHUARBE B, [H] B EHLARAS S
ity PSS I 0 P SRR Bk I T Re U T R HE EE AR [27]. RS OIUEESES, JETCHCL
SHMIRETR ) DAMPs eSS I0E N B AR . P R 4B IS0 J5 REE 77 A2 ROS i 28 PR~ DA RIS N A 5 248 P 2%
Bf7r 7 P-UE#EER . B3R, ICAM-1. ICAM-2 S5[IRIA[28]. (CoALEI - FREVESS, P9 AR AT
BB G N R S Bk B iE N . OO LRI - FEEE REBCO NI TR R —

WEFRRBI[S], M AR DhRES 33 NO BEBUKF N, NO Z30uh N[5 ffk 2@l i — i 54
PRI, RGP TS E T N R4 b, S — PR B, B PR A IR L A
AV ILE P B 4R B A DA H 28 107 207 28 N R A O fURTR (endothelial micropartiales, EMPs), EMPs GEfi¢
BEIMLAE N B L H) NO SZARTHSEAL, /b H5 NO 45 &, i NO HIZEMIAIIA, 5 eNOS/caveolin-1 i&
IR N B OB PE A EF 5k . b, SZHN B A BE R 46 AR DU MG R A% 2 25 OBRE,  ph 20 A A B It
R A2, SR R E .

3. MZEFE

M2 AR PE R — T B S R R 2, RO B RF S 1~3 /MBS, FEAfESi b, RZ R
BLHRGZ ARV « BT 2 RGP 5 RIS G T S A R R SR E O RHE . FIZ REFE[29]97 @
ok 555 K O 20 ) 484 B A 1) s A R k2> 28 24 i R (T TL-6 A TL-8 5 It 48 4 M BA -1~ (IL-1 32 A5 471
FVEE I3RS E RIS B PR U R St e s R D o R TG, M S P15 5 1A% 3, IR g5 4h A
HRR R RS RURR:, Ik BRI B 1

2 A= DRlE A Pl T D e K HE 1B K00 AR E IME R, 2077 2 A S B B IR 254(30] [31].
FIZ REDEFEVEEH TS I A 4400, BRI & B AR 4R e . abmT DL 4 AHBR ARG, {21 K©
SN AG R ZNAE AL AR, KA RO R, 8O IEL S D RemEs, AT O iE s /g, 0ok &
NEE[32]. BEFURIA33], BTGNS, P2 -REAEMEEKER, W HT W E K. £
O WURESE 8 35 2 52 B4R 48 RO ARSI NIRRT i R, SRS IO VLR ARG B B, T Re R Bl
FEMOHAURE . B E M O E A S S BURE AN )1 R AR, IR TS, TTREfE AR
o ENSZHOES, )2 R KA RGBSk M55 2 1) VE [34]. B2 I~ BRIVE N IR ) 5 5 B A
LT Re R ] L O IR AT AR 254 [ 18]

LIEBE-TRAU %35 i 2rr, 0L 3Z 81, Mb. CK-Mb. Mb H1 cTnl #3HsRE 55 3 i 75
Hh, PR ] DUE A Co U493 R AR 0F5 6400 o SRR 78 A B [36], TEARARSMIEIR e IR BN Ik HE H7F T A 1) BRI 1
Rl 2 mgkg " h IR IR NI 2R B AR ST i A O UV 8 . TNF-on TL-8. BEERALES A T/
() R 2 B AR, X R B RS I 2 R D8 B8 2 3 PRI R A A O VB B, RO A IR
PHER . THHB7IFRERN: FZ-REA LMK CK-Mb. c¢Tnl 250 8FR0H0, A XEEE MUR 1547 .
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R A

3.1, XA AR R RN

FpP 7 40 P (polymorphonuclear leukocytes, PMNs)AE Oy JJLBR I PR EVE 9y 5 B B A A, 4RI
HRL A 2 T IR RN, R AR UORL S, B S R R RN, AR R ERAS, FEWIR R
LIt R, R TBCA PR R R T AR (i A ), R 2 R RE AN [ 3 B 700 S 1 R R4 S B
IS T RAEVEAIATI(38] [39]o Vo MBI R A Dy —Fiont vh MR i B 10 22 51/ F g Al Rl B AR A BT, &
EIRAN e SO TR LA, HRE LA AN S SR S 45 rh R A i SR AR AE 2 AL . BT R
[40], I PRAHICHR BE 1) JR R 2406k 55 1 ¥ LB IR IR S S I N ki 4 i Ja 2, R T /%3867 PMINs (1R
8, IR RIEN R BVRE, KIEPURAE « R 2 A= BRI AR 1] o Pk 4 s 409 28 1 IR ik (36, 38
INE AR OIIZHEZ SOD &, £k MDA &&, K¥EFERAR hE, WEEE SN EER, &
FLHAMLIIRE. Granfeldt [41]FIBTFERI], A2 R B AL B P AT e S o LREZE . ISR 15
B PR ST Sh B AL FR i /R 547 A28 B DhReRRS . Klaver [42]RF ALK, 5 REEZH Z REHEITH
OUESE B E AL, B2 K (>12 /NI 22 = BRI ) 553 v I R 24 8 420 B 5 R T B i AR

3.2. bl Z 1 4 A B T A R BURN RU BUT A RBR B A 43

ERRIBIEERY, FZREEATZRTRIER43]. EATE R RN T, ZRAFIZ R B>
A S5 AR AR A o b AN, R ZREBVE R 1 I B0 RS I DE i (BALF) ' TNF-a WFE, 0%
ICR R AR 7 TLR2 724, A RBAINE] 7 RIE R AE[44]. GRS IUESE[45], FZ REH(>2 pg/mL)
RAENMR g —F A RRAIE RS 1. BTAIIRE B2, AU R 18 AR SEE - o RREIR
AL O LA B L PV 5 R AR 1 — R B 90 OB B FE R SORE BRI ORE R o (R R I
FEEAHE TNF-a. IL-14 %%, MISER TR IL-4. IL-10. 1L-13 Z[2]. FZ R BRGSO & B L
il 32 EARILE R 2 1= R BE R A0 1) 2 PEAN AR IR 7 S b R F(IL-1+ IL-15. IL-6 1L-8 Z5)ff Fi, [RIi il
PUAR A0 LR - 73 WA [ 38] [46]

B SEIE SR B : TL-6 F7KF5 O L 1 I8 T R 2 FE 2 TE A 56 o R 22 R AL b B w9 /b 46 hE A o TL-6
(REIE, BRI O WU 2R PR KL R T AR L, v Co IR RIS A D RE (4710 ) 22 I DRI /o LA A A
RSO WU BT, 9 O JULBESE AR AT R 5 PR K BRI TNF-o. HMGB1. Myo M1 ¢Tnl #EE AT
Ko FREREE[ 214 51 2 B 2 - R T Ak 2 AT B AR BRUAM B L TNF-00 ZKF, AN ML TL-10 433, A RF%
B K BRIV LI 7D 98 5 i 2 ] B 2 1 00 8 0 DR - P 3Rk, SRR MR K BR 2R IR L I ThRE R K R0
JULER L PR A5

3.3. IR B AR R FEPITh RE

PRI N B2 A1 VSM TE AR /O JULBR I PRV 453 4 b B A B B A S RT3 o 9 B P A 7 e LA
PRI, FRAEPTIMARTE BRI, I HAE T 40 R B AT RS h A S A (48] TR4 N AN
ACHE S 0L/ P EVE A0 BRI AR B 22, T ELAE S5 AR MG IR AR DG 11 4 B SERE IS 18] DA K AE A5 2 98 R 1 if.
PR AR EEL[49]. WHFURIA[50], F 2 AR DA T AOR BE B im A GO/ A R 4B AR B VSM. 4 i
LRk KATP Y& AR IR L], kS8 P8S IZE4e, A RUFHW A e ai i {5 5% 5, Il A R gt
JRLFT VSM 201 it A 41 i PR 7355 5 ) 452473

SRPEEKEE NS 1R TR B, BRIl PR 5 B0 28 M A o 08 5 40 M 9 A% 3% s Rl F-x B (NF-xB)i&
AT N B A PRORG B DR B R ks, P R 400 B B R 2 8 B4 NI A (1 40 MRS BT I P e 4,
H1 CD62E. ICAM-1 fl VCAM-1 23 40 T P s i e 1 () £ 2208 1. i Ferh, F 2 REAT
AbPE AT DA 5 PR CD62E ICAM-1 Fl VCAM-1 3Rk, M6 4 B 4 (G B e 0, A< R el s 4 1
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4. BEERE

oo JULIGR L EE 133005 A2 45 B0 7O LA 3 1 i 37 A BELIT 5, VAR LA P S T e 2 R A i
HEIIEOL, RN P3R40 AN 2 i SO A 7 S AR L PR B G BRI I KR R SR,
2 A PR AT Y N A5 JIE 5 R s L P B 453 005 1) 20 4 DRI AR 45 B DR 20802 1) 2 ML ) B A R P S
S, O] L 2 P 5 AT R B 8 1 BRORE I, AR 22 R R AT LA R BEL T A R 200 o )45 5 A% 3
S A R A AT VSM R A R 7 5 3 A0 o RIE, gk — 2B R TR 22 R DR o LR 37 AT T
TR AGTT OIS RGPIR R MR BB L8 BT, 2R BRI BRI, B R AR AR
RGBT Z S HME, BAT REFIIRRHT 5. 2800, BUA 0TS RIGAT — € A AL i 22
FATERR, HRKEE KRS A 2%, EE A 2 REBECRRN, T Z 6 2 R K B H
A, 2N P AR TSR B IS BT o

E&mH
VLA J& = 55 R B AR 55 2RI I H (2022-KYYWFMY-0016).

Bk

[1]1 ZEFR, mEA, A, K O NSk Jo & XS TRl B Ak R ()], & AREE &%, 2022, 43(1):
239-242.

[2] B, RIGHE, WM, X, W, B2 KGO LR I B v R BRI T A FH H 2 25 L 1 # 1)
NF-xBp38MAPK HJiGAk[J]. A fas 5443, 2021, 37(13): 1547-1552.

[3] Ding, H.S., Yang, J., Chen, P., et al. (2013) The HMGB1-TLR4 Axis Contributes to Myocardial Ischemia/Reperfusion
Injury via Regulation of Cardiomyocyte Apoptosis. Gene, 527, 389-393. https://doi.org/10.1016/j.gene.2013.05.041

[4] Hu, G., Zhang, Y., Jiang, H., et al. (2013) Exendin-4 Attenuates Myocardial Ischemia and Reperfusion Injury by Inhi-
biting High Mobility Group Box 1 Protein Expression. Cardiology Journal, 20, 600-604.
https://doi.org/10.5603/CJ.2013.0159

[5] @Hid. 2V ONIEESERKEZ S EMPs. Hs-CRP FAHSCIEWEFU[D]: [ 2200850, M BT R RHR 2,
2017.

(6] EH, Zw)l, TIE, X, ), 5, BRE. FABEAH-3 78RS LREEFES HL-1 040
AR IR )], T BEARAE, 2020, 61(6): 524-527.

[7]1 Halliwell, B. (2013) The Antioxidant Paradox: Less Paradoxical Now? British Journal of Clinical Pharmacology, 75,
637-644. https://doi.org/10.1111/j.1365-2125.2012.04272.x

[8] Aganjac, M., Cipak, A., Schaur, R.J., ef al. (2016) Pathophysiology of Neutrophil-Mediated Extracellular Redox Reac-
tions. Frontiers in Bioscience-Landmark, 21, 839-855. https://doi.org/10.2741/4423
(9] Z&ES, BEW, A&, R3O UG 7R T B KR TS AT SR R[], EAKEE 2%, 2022, 43(1):
239-242.
[10] Cheng, C., Liu, X.B., Bi, S.J., et al. (2019) Serum Cystatin C Levels Relate to No-Reflow Phenomenon in Percutane-

ous Coronary Interventions in ST-Segment Elevation Myocardial Infarction. PLOS ONE, 14, 0220654.
https://doi.org/10.1371/journal.pone.0220654

[11] Andrassy, M., Volz, H.C., Igwe, J.C., et al. (2008) High-Mobility Group Box-1 in Ischemia-Reperfusion Injury of the
Heart. Circulation, 117, 3216-3226. https://doi.org/10.1161/CIRCULATIONAHA.108.769331

[12] RRSEZL, BEEOT, MRk, S5 @028 TS 20 bl I P v v 400 49 0o DL AR 7 1 MRS DK 4 0 002 175 5 48 i S
RLEIHLAI]. A BE 25540, 2020, 38(5): 151-154, 274.

[13] GREi#h, IMR, SEENR, BiE, 208, B, Canopy2 %K RO L AR =S5 O AN R T fgmal]. A E A
W 224558, 2022, 35(2): 159-163, 169.

[14] Kolte, D., Bhardwaj, B., Lu, M., e al. (2022) Association between Early Left Ventricular Ejection Fraction Improve-
ment after Transcatheter Aortic Valve Replacement and 5-Year Clinical Outcomes. JAMA Cardiology, 7, 934-944.

DOI: 10.12677/acm.2024.1461762 193 I IR = =23t e


https://doi.org/10.12677/acm.2024.1461762
https://doi.org/10.1016/j.gene.2013.05.041
https://doi.org/10.5603/CJ.2013.0159
https://doi.org/10.1111/j.1365-2125.2012.04272.x
https://doi.org/10.2741/4423
https://doi.org/10.1371/journal.pone.0220654
https://doi.org/10.1161/CIRCULATIONAHA.108.769331

s
=
e
4

[19]

[20]

[21]

[22]

[24]

[25]

[26]

[27]

[28]

[30]

[31]

[32]
[33]

https://doi.org/10.1001/jamacardio.2022.2222
Kawano, S., Kubota, T., Monden, Y., ef al. (2006) Blockede of NF-«B Improves Cardia Function and Survival after

Myocardial Infarction. American Journal of Physiology-Heart and Circulatory Physiology, 291, 1337-1344.
https://doi.org/10.1152/ajpheart.01175.2005

Kvietys, P.R. and Granger, D.N. (2012) Role of Reactive Oxygen and Nitrogen Species in the Vascular Responses to
Inflammation. Free Radical Biology and Medicine, 52, 556-592. https://doi.org/10.1016/].freeradbiomed.2011.11.002

Niazy, N., Mrozek, L., Barth, M., Immohr, M.B., Kalampokas, N., Saeed, D., Aubin, H., Sugimura, Y., Westenfeld, R.,
Boeken, U., Lichtenberg, A. and Akhyari, P. (2021) Altered MRNA Expression of Interleukin-1 Receptors in Myocar-
dial Tissue of Patients with Left Ventricular Assist Device Support. Journal of Clinical Medicine, 10, Article 4856.
https://doi.org/10.3390/jem10214856

Vandersmissen, H., Gworek, H., Dewolf, P. and Sabbe, M. (2021) Drug Use during Adult Advanced Cardiac Life
Support: An Overview of Reviews. Resuscitation Plus, 7, Article ID: 100156.
https://doi.org/10.1016/j.resplu.2021.100156

Xiao, H., Chen, Z., Liao, Y., et al. (2008) Positive Correlation of Tumor Necrosis Factor-Alpha Early Expression in
Myocardium and Ventricular Arrhythmias in Rats with Acute Myocardial Infarction. Archives of Medical Research, 39,
285-291. https://doi.org/10.1016/j.arcmed.2007.10.004

Bartekova, M., Radosinska, J., Jelemensky, M. and Dhalla, N.S. (2018) Role of Cytokines and Inflammation in Heart
Function during Health and Disease. Heart Failure Reviews, 23, 733-758. https://doi.org/10.1007/s10741-018-9716-x
MR Bt, TR, S0 S SEERE FR o8 I 2o JUL SR I/ P v 40 405 vh A F RO Stk R 7). SEF 29 51 R, 2022,
25(12): 1137-1141.

Jaénrafael, 1., Val-Blasco, A., Prieto, P., Gil-Fernandez, M., Smani, T., Lopez-Sendon, J.L., Delgado, C., Bosca, L. and
Fernandez-Velasco, M. (2020) Innate Immune Receptors, Key Actors in Cardiovascular Diseases. JACC: Basic to
Translational Science, 5, 735-749. https://doi.org/10.1016/.jacbts.2020.03.015

Guo, L.L., Guo, M.L., Yao, J., Weng, Y.Q. and Zhang, X.Z. (2020) MicroRNA-421 Improves Ischemia/Reperfusion
Injury via Regulation Toll-Like Receptor 4 Pathway. Journal of International Medical Research, 48.
https://doi.org/10.1177/0300060519871863

Shimamoto, A., Chong, A.J., Yada, M., et al. (2006) Inhibition of Toll-Like Receptor 4 with Eritoran Attenuates Myo-
cardial Ischemia-Reperfusion Injury. Circulation, 114, 1-270-1-274.
https://doi.org/10.1161/CIRCULATIONAHA.105.000901

Mangerich, A. and Burkle, A. (2012) Pleiotropic Cellular Functions of PARPI in Longevity and Aging: Genome
Maintenance Meets Inflammation. Oxidative Medicine and Cellular Longevity, 2012, Article ID: 321653.
https://doi.org/10.1155/2012/321653

Timmers, L., Sluijter, J.P., Van, Keulen, J.K., et al. (2008) Toll-Like Receptor 4 Mediates Maladaptive Left Ventricu-

lar Remodeling and Impairs Cardiac Function after Myocardial Infarction. Circulation Research, 102, 257-264.
https://doi.org/10.1161/CIRCRESAHA.107.158220

K7 HMGB1/RAGE 12 %45 S 476 N Bl Sl 1 F5-FEE v 1M 7 P9 52 4 53455 = OV FAE 78 [D]: [T 220018 0. 5 e:
1 2R K2, 2020.

Prabhu, S.D. and Frangogiannis, N.G. (2016) The Biological Basis for Cardiac Repair after Myocardial Infarction:
From Inflammation to Fibrosis. Circulation Research, 119, 91-112.
https://doi.org/10.1161/CIRCRESAHA.116.303577

Boswell, M.R., Moman, R.N., Burtoft, M., Gerdes, H., Martinez, J., Gerberi, D.J., Wittwer, E., Murad, M.H. and Hoo-
ten, W.M. (2021) Lidocaine for Postoperative Pain after Cardiac Surgery: A Systematic Review. Journal of Cardio-
thoracic Surgery, 16, Article No. 157. https://doi.org/10.1186/s13019-021-01549-0

Berk, T. and Silberstein, S.D. (2018) The Use and Method of Action of Intravenous Lidocaine and Its Metabolite in
Headache Disorders. Headache, 58, 783-789. https://doi.org/10.1111/head.13298

Lancaster, R.J., Wren, K., Hudson, A., Leavitt, K., Albala, M. and Tischaefer, D. (2019) Intravenous Lidocaine for
Chronic Neuropathic Pain a Systematic Review Addressing Nursing Care. Pain Management Nursing, 21, 194-200.
https://doi.org/10.1016/j.pmn.2019.06.008

24, BRER. F)Z2 KB AERREEAE AR AR BER[T]. IRRARER: 24 K, 2015, 31(9): 928-930.

Kawahito, S., Nakahata, K., Azma, T., Kuroda, Y., Cook, D.J. and Kinoshita, H. (2014) Protective Effects of Anes-
thetics on Vascular Function Related to K" Channels? Current Pharmaceutical Design, 20, 5727-5737.
https://doi.org/10.2174/1381612820666140204115647

Hesketh, L.M., Sikkel, M.B., Mahoney-Sanchez, L., Mazzacuva, F., Chowdhury, R.A., Tzortzis, K.N., Firth, J., Winter,
J., MacLeod, K.T., Ogrodzinski, S., Wilder, C.D.E., Patterson, L.H., Peters, N.S. and Curtis, M.J. (2022) OCT2013,

DOI: 10.12677/acm.2024.1461762 194 I IR = =23t e


https://doi.org/10.12677/acm.2024.1461762
https://doi.org/10.1001/jamacardio.2022.2222
https://doi.org/10.1152/ajpheart.01175.2005
https://doi.org/10.1016/j.freeradbiomed.2011.11.002
https://doi.org/10.3390/jcm10214856
https://doi.org/10.1016/j.resplu.2021.100156
https://doi.org/10.1016/j.arcmed.2007.10.004
https://doi.org/10.1007/s10741-018-9716-x
https://doi.org/10.1016/j.jacbts.2020.03.015
https://doi.org/10.1177/0300060519871863
https://doi.org/10.1161/CIRCULATIONAHA.105.000901
https://doi.org/10.1155/2012/321653
https://doi.org/10.1161/CIRCRESAHA.107.158220
https://doi.org/10.1161/CIRCRESAHA.116.303577
https://doi.org/10.1186/s13019-021-01549-0
https://doi.org/10.1111/head.13298
https://doi.org/10.1016/j.pmn.2019.06.008
https://doi.org/10.2174/1381612820666140204115647

[36]
[37]
[38]

[40]
[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

[51]

An Ischaemia-Activated Antiarrhythmic Prodrug, Devoid of the Systemic Side Effects of Lidocaine. British Journal of
Pharmacology, 179, 2037-2053. https://doi.org/10.1111/bph.15764

Liebetrau, C., Kim, W.K., Meyer, A., et al. (2017) Identification of Periprocedural Myocardial Infarction Using a

High-Sensitivity Troponin I Assay in Patients Who Underwent Transcatheter Aortic Valve Implantation. The American
Journal of Cardiology, 120, 1180-1186. https://doi.org/10.1016/j.amjcard.2017.06.069

JHRGHE, ZEEM. R RS kA 2 RN R[] = mERZ, 2021, 42(3): 275-277.

TIE RN B KRR PR DR R IR RS R[], E A TR, 2019, 18(1): 105-107.

Romera, A., Cebollero, M., Romero-Gomez, B., Carricondo, F., Zapatero, S., Garcia-Aldao, U., Martin-Albo, L., Or-
tega, J., Vara, E., Garutti, I. and Simoén, C. (2021) Effect of Intravenous Lidocaine on Inflammatory and Apoptotic
Response of Ischemia-Reperfusion Injury in Pigs Undergoing Lung Resection Surgery. BioMed Research International,
2021, Article ID: 6630232. https://doi.org/10.1155/2021/6630232

Picardi, S., Cartellieri, S., Groves, D., et al. (2013) Local Anesthetic-Induced Inhibition of Human Neutrophil Priming:
The Influence of Structure, Lipophilicity, and Charge. Regional Anesthesia & Pain Medicine, 38, 9-15.
https://doi.org/10.1097/AAP.0b013e31827a3cbe

HigN, ZEoudl. A 2R ImARER ZALRII]. T E IR, 2021, 14(5): 522-527.
Granfeldt, A. (2012) Organ Dysfunction Following Regional and Global Ischemia/Reperfusion. Intervention with
Postconditioning and Adenocaine. Danish Medical Journal, 59, B4496.

De Klaver, M.J., Weingart, G.S., Obrig, T.G., et al. (2006) Local Anesthetic-Induced Protection against Lipopolysac-
charide-Induced Injury in Endothelial Cells: The Role of Mitochondrial Adenosine Triphosphate-Sensitive Potassium
Channels. Anesthesia & Analgesia, 102, 1108-1113. https://doi.org/10.1213/01.ane.0000200310.39031.1f

Weinschenk, S., Weiss, C., Benrath, J., Von Bachr, V., Strowitzki, T. and Feifit, M. (2022) Anti-Inflammatory Charac-
teristics of Local Anesthetics: Inhibition of TNF-a Secretion of Lipopolysaccharide-Stimulated Leucocytes in Human
Blood Samples. International Journal of Molecular Sciences, 23, Article 3283. https://doi.org/10.3390/ijms23063283

Wang, L., Wang, M., Li, S., et al. (2018) Nebulized Lidocaine Ameliorates Allergic Airway Inflammation via Down-
regulation of TLR2. Molecular Immunology, 97, 94-100. https://doi.org/10.1016/j.molimm.2018.03.010

Zheng, Y., Hou, X. and Yang, S. (2019) Lidocaine Potentiates SOCS3 to Attenuate Inflammation in Microglia and
Suppress Neuropathic Pain. Cellular and Molecular Neurobiology, 39, 1081-1092.
https://doi.org/10.1007/s10571-019-00703-6

Alhayyan, A., McSorley, S., Roxburgh, C., Kearns, R., Horgan, P. and McMillan, D. (2019) The Effect of Anesthesia on
the Postoperative Systemic Inflammatory Response in Patients Undergoing Surgery: A Systematic Review and Meta-
Analysis. Surgery Open Science, 2, 1-21. https://doi.org/10.1016/j.sopen.2019.06.001

Lan, W., Harmon, D.C., Wang, J.H., et al. (2005) Activated Endothelial Interleukin-14, -6, and -8 Concentrations and
Intercellular Adhesion Molecule-1 Expression Are Attenuated by Lidocaine. Anesthesia & Analgesia, 100, 409-412.
https://doi.org/10.1213/01.ANE.0000142113.39092.87

Maldonado, C., Nguyen, M.D., Bauer, P., Nakamura, S., Khundmiri, S.J., Perez-Abadia, G., Stowers, H.L., Wu, W.J.
and Tang, X.L. (2021) Rapid Lipid Modification of Endothelial Cell Membranes in Cardiac Ischemia/Reperfusion In-
jury: A Novel Therapeutic Strategy to Reduce Infarct Size. Cardiovascular Drugs and Therapy, 35, 113-123.
https://doi.org/10.1007/s10557-020-07101-x

Soares, R.0.S., Losada, D.M., Jordani, M.C., Evora, P. and Castro-E-Silva, O. (2019) Ischemia/Reperfusion Injury
Revisited: An Overview of the Latest Pharmacological Strategies. International Journal of Molecular Sciences, 20, Ar-
ticle 5034. https://doi.org/10.3390/ijms20205034

Piegeler, T., Votta-Velis, E.G., Bakhshi, F.R., Mao, M., Carnegie, G., Bonini, M.G., Schwartz, D.E., Borgeat, A.,
Beck-Schimmer, B. and Minshall, R.D. (2014) Endothelial Barrier Protection by Local Anesthetics: Ropivacaine and
Lidocaine Block Tumor Necrosis Factor-a-Induced Endothelial Cell Src Activation. Anesthesiology, 120, 1414-1428.
https://doi.org/10.1097/ALN.0000000000000174

TREEEK, PR, R AR IR0 Py R 40 B RG B DR 2 A 3 1 0 sk T e 40 ARG BT S AR K P B 4R R[], A R EAR
GRS, 2016, 16(6): 652-656.

DOI: 10.12677/acm.2024.1461762 195 e R 2= 273k e


https://doi.org/10.12677/acm.2024.1461762
https://doi.org/10.1111/bph.15764
https://doi.org/10.1016/j.amjcard.2017.06.069
https://doi.org/10.1155/2021/6630232
https://doi.org/10.1097/AAP.0b013e31827a3cbe
https://doi.org/10.1213/01.ane.0000200310.39031.1f
https://doi.org/10.3390/ijms23063283
https://doi.org/10.1016/j.molimm.2018.03.010
https://doi.org/10.1007/s10571-019-00703-6
https://doi.org/10.1016/j.sopen.2019.06.001
https://doi.org/10.1213/01.ANE.0000142113.39092.87
https://doi.org/10.1007/s10557-020-07101-x
https://doi.org/10.3390/ijms20205034
https://doi.org/10.1097/ALN.0000000000000174

	利多卡因影响心肌缺血再灌注损伤相关机制的研究进展
	摘  要
	关键词
	Research Progress on the Mechanism of Lidocaine Affecting Myocardial Ischemia-Reperfusion Injury
	Abstract
	Keywords
	1. 引言
	2. 心肌缺血再灌注损伤
	2.1. MIRI相关炎症反应
	2.2. 中性粒细胞激活
	2.3. 血管内皮细胞损伤

	3. 利多卡因
	3.1. 对中性粒细胞的影响
	3.2. 抑制炎性细胞因子的释放和刺激抗炎细胞因子的分泌
	3.3. 抑制内皮细胞的黏附功能

	4. 总结与展望
	基金项目
	参考文献

