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Abstract

Intestinal ischemia/reperfusion (II/R) injury refers to the tissue and cell damage caused by the tem-
porary interruption of intestinal blood supply followed by the restoration of blood flow. It is com-
monly seen in scenarios such as acute mesenteric ischemia, hemorrhagic shock, and small intestine
transplantation. The high mortality rate and multi-organ involvement characteristics of II/R injury
have become significant challenges in clinical treatment. Calcium overload resulting from intracel-
lular calcium homeostasis imbalance is the core pathological link in the occurrence of II/R injury,
which can mediate intestinal epithelial cell damage, intestinal mucosal barrier disruption, and sys-
temic inflammatory responses through multiple pathways. Currently, there are no specific drugs
for II/R injury in clinical practice. However, traditional Chinese medicine (TCM), with its advantages
of multi-target and multi-pathway intervention, has shown significant potential in regulating cal-
cium homeostasis and improving II/R injury. This article systematically reviews the research pro-
gress on the improvement of II/R injury by single herbs, active components, TCM formulas, and TCM
preparations through regulating calcium overload. It sorts out the research from aspects such as
mechanisms of action and experimental evidence, providing a reference for further research and
clinical application of TCM in the prevention and treatment of II/R injury.
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1. 5|8

SR IV 97 (Ischemic bowel disease, IBD) & Hi Ji7 B ML 48 A AN J2 5| & (1) )W T8 I P s, L DG 21
T FE N g Bk I PV (Intestine ischemia/reperfusion, TI/R)$4%, 14345 ANMY B 12 5 80118 25 5 45 M BN 5
BEBET RO, @ B 4N B S N B R 2 A R A B PR SORE [N 4 A {iE (systemic inflammatory re-
sponse syndrome, SIRS), i Ml & J& N £ 28 B D Ref# 15 45 &1k (multiple organ dysfunction syndrome, MODS),
PR B TS 1]. VR 36 E 2K AT IBD i fE v, ARSI ARRERFE R AL, o B 22 sk
WUAET MR I “RpaET SENEwE, DURILT R A A% AL, SRR AR TR LAk
FREEIRTE IS R IFRUR 2] .

BUARER ZE W TR SE, TR Fa47 A% o BN L B FE R AR 177« S A SIB . BB 2R J0E [ B A 21 g
JHTC5F(3], Hh A o 1 2 S BRAT I OC B FR 1Y o GRIM ATP 35 5 SO E D Redi], PRI
Na'/H 3238 38 51 K Na™/Ca? S A S [ ilei, BRI Ca W EER R Ty, 1HE T 75 K kLA i i for
FA BRI B RO S A RE R TR, TR “ AR AR - SRR - RIESUS 7 B . BT IR
T PG PRI TT 3 BT ARG AEPE « % P8 . PUsiayT I8 77 SRR (4], = R FnyT i,
M AR RRAS. RIPIHREE D7 R I R, K2t AN EERES IR $ifh
(A2 25 AL v FE B2 G o DRIIEE, RN o) P 605 A 2 0 PR AL 24 i s 8 i, RE IR R TI/R 52493 PG 3K
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Bry6 TS A EEE .
2. PRRAP RN EIEEEELE I/R REHNHR
2.1. #MSIEIMAPARFEER S

BES U (Astragaloside IV) /2 3 B 1) 2 BH 1 sy, 1@ HIH] TXNIP/NLRP3 #5E/IMATEN, D02
9 R F-(TNF-a, TL-15)F8, RN R L B4E5EE(LTCO)RIE, Wb Ca> Wi, 25 %k B i 45 # 2k
[5]o BRFLRINL, B H A E K RIZHZ SOD iG 1, FEK MDA /K-, JlidHrifl - S5 5 stk
AUkEE TUR $5i45[6]. 5 S £ Ml (Astragalus polysaccharides){E A 57 —#Z Ol PE oy, 38 I 5 S ThRE ek
H I/R 1040, AR AR A 5| R I 0% 25 0L 5 RRETBOR R . N2 24 Rgl i I07% Wnt/B-catenin il
%, LRI I (CaM)ZRiL, H5E Ca-ATP BEiE 1%, (Rd3EMIA Ca? 4, T IS 3 LRk D)
REREAS, M F0HI g b R A T2 [7]. 415t K (Salidroside) A2 21 55t K A 5 3% M i 43, i 4101 1)
TXNIP/NLRP3 {5 5l & k% 1/R 153475 I 1K) 0E S B 5 8 A0 R BF R I,  Z0 5 KRB RT Nl TXNIP.,
P-AMPK Rk, /b %0 B R0 A0 BB () 453 007, AERFES @ IR Thae, AT 2588 20 S g B £ T,
AR MY TL-18 IL-1p8 M B&/KF, Fh IL-10 2 SOD & &, SEElx 4Ry 1E I [8].

2.2. FEMAFREAEPE R TEER ST

FFZHNENE ) FE2: 2 R (Salvianolic acids) 5 FHHER B (Salvianolic acid B)if i 2 B ALH| #4552
o SIS L mymsm ) PR ISR I GRP78. CHOP R H), /b5 BB,  [RIINHEGE PI3K/Akt i
P&, MR Na*/Ca> 3SRy M, PRI Ca2 R IE, (R AFIEAERR[9]. FHIER B MIE L 1% 5% PI3K/Akt
T IEMEE, fEEPUEAGER T, R EIIRE, > Ca?t R M. )17 (Tetramethylpyrazine)if it
FHIBT NLRP3 2 JE/IMA - 8545 5 5h, F0H] Ca K Hi caspase-1 ¥ith, IR/ AifueET:; F FiH ICAM-1
ik, BRARILAE N A0SR, BB mIERA[10]. =L R 2T (PNS)E T 4K NF-«B. TNF-a %i%,
D JEIE S AT SR A I IR, FVE B T T mT 35 PR BRUMYE LPS. D-FLER/KTF, 980/ i 1 i B 451475
[FI) 2 A 0 R R 5K ) W B B D BE AR IR [ 11 ] FRZLAE ZR (crocin) MG N TLR4/MyD88 i, 4% %ML
RS JAE SN, ORAF 2 L B e e, 0 B S TS, AT ARG TR 4595 B () B K~ [ 12]

23. BERTRPHREERS

K& R (Emodin)E N KT HIAZ oyl PE sy, @I 0] NF-xB/HIF-1o JEES, /b IP3R S5 1 4 R
BRI RIS L S35 E 2R (1(Z0-1, Occludin) 1A , 82 F58 2, 5 80 1 B B IR 131 AR SRS BoR,
K] PR AR G R/ S AR T Caco-2 4R Ca? i, 40| MLCK /S & A =8 14].

2.4. HRPHREEMER S

KT S HEA(SDIE L M) Wnt/Ca? (55 il #%, P&k WntSa. Frizzled-2 KR Ik CaMK 11 £ KA,
3 YRR R I P R A RO BRI R 2 S 2 AT, L ERAE AN UR HRIESE, (HONILAEN UR N
Mt T HIRAKIE[15]. FBK T £ 2 (Schisandrin B)iEd G4k Nrf2/HO-1 i@ #E, FARAMAHLRRE TR, Hl
H SRR AR AR R B A A 5[ 16]. BT (baicalin) % Nrf2/ARE 8§, 141 SOD.
HO-1 15, (RF 4552 D RE, 98/0 TR 351455 i 4588 28 . L 1 2 17 89(Sodium Aescinate) 3@ id i p3SMAPK
FIE, MHIIIER T, OSBRI AR T [17]. 6-228)(6-Gingerol){E A= 22 (176 P Bk
5y, B p38/NF-xB/MLCK 15 5 idi, FIRNIEKE Q2 EEMEGRIE, [R]85 8 18 5 5 T8, ek
b Ca¥ Wi, LM occluding ZO-1 Kk, LRI IHENEBERIIAE[18]. HATEH (TGP 4EHF C-Kit &
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HERIE, ] Cajal [RIFTANBEIIT:, FRARAAER /K, [RHESGEE G R 28i45h[19].
3. B EHFEPRGIBIEEBENE II/R REHHR
3.1. {MSENRES KPR

ZEEMNREANS . mCA R, Wi R S s TR N pS3 ik, s> S MO 2 1 g
WAk, RIS IR Ca?'-Mg? -ATP BEvE 1, (R Ca? M, B W%y e IIGE[20], &y S i
Bcl-2/Bax HUAH, &R A5 SEMAIM G R C B, RS SOD. CAT iE!:, B> AMRIIK
MR G211, ERBFIHIR., B S 2P A4, @I {E Bax. Caspase-3. 9mRNA
Tk, MEEE SN T AR T fEHEYE Wistar KRR, RETESE 3 KRB T 100] A 3R
P, HALH SRS . 93D 45 kB 51 R R Tl B S A O [22]

3.2. EIMWRRE S K HRE

M ESRCE NS . AIEZERSY, A N TNF-a. IL-6 7/K°F, FRKEE Ca>-Mg?"-ATP sk,
GRS R T R R B NE B, AR - B R [23]. PESVESRCEE ] NF-«B GEE, jRD R
FER A F I E5EE G, R 358 SOD i& 4%, &R ROS, BTG AR K [ B2 [24]

33. BEKTAERFRTMRE

Moz RS . B S A ,  J8 T 1 R 28 /40 2 1P (Wi P& AIC IL-6. TNF-a, FHi& IL-10),
WO NTERIFSFEEBE, R e e BYE[25]. EIFPRLE EAN . KIS, Al R — Ak
153 F(PiCO2) S D-FLER/K -, e Ik 408 i Sl 1 A sl 805 7 268 A O (140 i B B i 3 [ 261 o ¥ M 6 70 R KB
TR SRR AL, B B 0] TLR4/NF-«B {5588, I8 AM NS 2O RS, LR34 54
WIEIRE, > Ca? Wift. WEFCIESE, JEMEHIN S ERE A ZO-1. Occludin, Claudin-1 £iX,
FONLH S P E5 A7 « FELIBT S BB 4/ 1Y) 7 403 03 4% DA G o 38 AR )l o oo R P 2R M — A ik 40 T
D-FLER A DAO &1, ek W B s BRAR T, W) 4% G A a1 R i 2SR R L 27

34. HUKE S RPHE

POz i b7 32240, @ T SOD i, BRI MDA & &, JH|4AG 8 E A S 1 5 g e
(SMase) i, Y/ bR mENGAE R, PRI L B AN BB s #2878 A 1E U B 3 ik ek E K4 PR R
AR 1, PRI NO &, HMaEipiEMRan i b shae, SGEMmA gy, HARYER SF45
Fads. PSS R IR B AN 9 [29]. BEiBEUNE R B4 MDA & &, &5 SOD 3§71, I
R SRR E TS, 7E TU/R #5145 Th R AR R E F[30].
4. PEIFITIEBELE I/R HRGHNERNE
4.1. HAMEISSARIRE

FR 24P R S A2 Rl aE I L BT P AR A 5 3@ TE (VDICC) . L AL 453 JE . TRPC6 £5i@ 18 25 £ Fhi 1z,
TSN CaZt iR, )1 & E LAWY VDCC, #EE I L BY458E, £S04 1A #i#] TRPC6 £5i8
1B, YEeA RO/ I/R 58S S5 IR, BRI B8 30 .
4.2. H3B5EIMHES BN ThEE

rrzgrliEId EIAS4E(PMCA. SERCA)RIA 5iE M, (RHEMIR Ca2 AhHEEL i B XA a1, 4Ers5Ea
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. MEEHT LA SERCA2a 7EME, AZRB1 Rbl 3EiT PI3K/Akt il ER IR 1L PMCA, S EiESRIES
Ca>-Mg*"-ATPase iiith, HIREIGIRETHEIZRE 1, SRS

4.3. RIPERIFIERRTS

RARES RS /R 4 B OCHEIATT, b 2438 5 1) SR A4m 17 1 7% 45 FL(mPTP) R, /b Ca?t2k
BiRTAN, AR, WS ZMER. AR T OE TR ERATIRE, 888 T &Rk
if, BB ER C B Caspase HELTHAL -

4.4. FHERSSHBE TR0 E R

F 24 38 30 ) 5 4 s M B A i (calpain) BEHETS A2 5, FEIT CaM/CaM-KII {5 5@ B, /45 %
51 B0 PE SRR IR . JORE R R, L0 )1 S BRI CaM & T, K38 2 S NF-«B il g, ¥ae Rk iE
RIS, IR M i

4.5. TR “35HE% - |ALNE” BIEER

HIEYER N WP 2 2R 2R R RA REDUEAER, IERR ROS, RIS RS A IRETIRE,
PR S A ST R S B TE i R RIS AR AR SRR iR ROS AR, T ] 142 .
5. Whig

T2 2 AT R PE A FLUR R S A AR R s, I R8O X ) T A A B A R O BRI, B
WOAE =TT Ho—, FSFEEX P E, 5779 & “HMR - RAME” B, WS i s
ST H0H] L AAEEIE P Ca> N, AZBiF Rgl @il 5E Ca>-ATP BHE ML HE Ca2 4hHE, XU A
YRR Fads. H, Z4E@EBYNETEEE, Ho 2R s) nl [ R ) S AR OC AORE . SALNIOE R, WS
52 Ty 12 R4 1) PR 5 IO 7 S8t 2 45 PR R, SO PISKUAkt S ER M 95 4535, [RIINHS B ROS (R4 4552,
TERL “E5Fads - JOE - BALNIBT WM. K=, WA FEEE, B <R EEmd” 3, mkZas
PRI RGBS RS i B B WA (R 2405 AR G B G BR - — 2 P IR PRI TUR 45345
FERE, Hib s —pir s S fafEH.

MR 2 TR BUGESE 0 7 BRES —E EJE, (HFLE BRSO, 2 THLENR LS
G PR AL o He—, e s 8518 T8 WAV AL [ ML AN B, BUE WF70 2 SRR L BU45IIE . TRPCG dliE S5/ D HOw A,
XPT A, N BY45#TE J RyR 5244, IP3R 545 e O iy BEAE F A rh 25 RS AR A 2, S B )
MU B = kst . =, WS shS PRIy R B0, Sl U5 T S AR R sl g . WiE s TR
AW B v, DU A AREAT 2 B BUddT, M DL B BORSvET- 100, L=, 4 o P A OG5 i 4%
WREZ, B L. MW a0 SR F 0B a5 AR S BN A R 257, MamMRE
DABEAR T A EU R G, BRI T w25/ FEE ACRDRS HE 5E 7

MRTHF RAFTENLE R A IRREEUA R . I RNEIAE SRR, KRFARMNEE: FH
CRISPR/Cas9 43 A G4 i 55 100 7 B (R PR AR 2, BRI b 24 A% O VR AR B A5 45 G B gl e . 3544
ERAREA, T FEIA A, BUAR B (S S REE, SEPURE T s 4 23 AR
FAR, AR T R - B - R PRI TR AUR IR RLRE, STHERI A, HEsh
R BT EPHIERTG, B VR 35845 BEAE R oy JhnifE, 45 & 4545 5 R e SE UM i FH 24

6. &it
2 A 5 R AR TR B4 A2 Lo BRER T, 24538 o 400145 A 7 BB B0 | (R R A RS
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BELEKTT T~ 9 493 £ 308 36 B AT ““ BR8-S NI SRR RIS 2 AL, A 2GS VR Bifh. Hkh 253
PERT I BRI . NS R, NSRS REL A I, 25805 R iR I 2 B I i
W DU S T FR I S 22 p W R R R B AL 4 . RV H AT A7 AR 2 SRR, (H b 25 fE IR 45 1
B /R 50575 T AR L O B FE /M IESE . AR HE—BIRACHLRIBT T, HESDI AL QUHT 5 e RS

1,
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