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[ Abstract] Acute pancreatitis (AP) is a common clinical acute abdominal disease, which is
characterized by acute onset, rapid development, severe disease, many complications, and high mortality rate.
It can progress to severe AP (SAP) if not treated promptly in the early stage. The pathogenesis of AP is complex
and involves multiple cellular and molecular levels. It is now clear that oxidative stress and reactive oxygen
species (ROS) production are involved in the physiopathological process of AP, which is associated with a low
quantity and activity of antioxidant enzymes in pancreatic cells. Nuclear factor E,-related factor 2 (Nrf2) serves
as the "golden key" to maintain redox homeostasis in tissue cells and constitutes an important signaling pathway

for antioxidant response and inflammation in vivo by collaborating with downstream antioxidant enzymes such as
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heme oxygenase-1 (HO-1). Traditional Chinese medicine has unique efficacy in treating diseases due to its multi-
component, multi-target, multi-drug delivery, and multi-formulation characteristics. Based on the concept of
synergy between traditional Chinese and Western medicine, traditional Chinese medicine is becoming a new
craze in the treatment of AP. The level of oxidative stress and Nrf2/HO-1 signaling pathway in AP pancreatic
tissue are in a dynamic change process, and the intervention of traditional Chinese medicine can clean ROS
production, affect the inflammatory pathway, and reduce oxidative stress damage, so as to protect against
pancreatic injury. This suggests that this pathway plays an important role in AP. This article reviews the recent
literature on the regulation of the Nrf2/HO-1 signaling pathway by traditional Chinese medicine for AP and
summarizes that the monomers of traditional Chinese medicine targeting this pathway are mainly heat-clearing
and detoxifying, blood-activating and blood-stasis-removing, and Qi benefiting and middle warming, and the

compounds of traditional Chinese medicine include Yinchenhao Decoction and QingYi I , so as to provide a

new direction for the prevention and treatment of AP and further drug development.
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Fig. 1 Mechanism of traditional Chinese medicine intervention

of Nrf2/HO-1 signaling pathway in pancreatic cells to treat AP

4 BESRE

Nrf2/HO-1 {5 538 6 AF R P A Ak e £ L 5 5
WL EPURAL LR Y A B T EREE
HEAE . VT4 K & T Nrf2/HO-1 15 S 4l 75 AP 5
LR RN AR & 81 WL LRGN TSRS 0 N 57
2 2R A BRI B R A LSOO IR YT AP I BESY
Moo BT T T8 206 T rh 25 W% A5 5l
PEIRIT AP EE AN B SC IR B 5 . A SCHE B XA YT AP
(4 A O T 24 1A b B A, R R R P 2 A RO Ay
A LUAE L F Nref2/HO- 1 {5 5 3 42 40 il 480 1 33, sk
BORAE R Z R B0, T 2 AP 250 1
53 Mo FL A B 32 A v A U I LT I AR



5530 %55 5 ) HESZEFFFHRE Vol. 30,No. 5
202443 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2024
AR Hh DLk RS sk Aj25 Hf [8] TONELLI C, CHIO I, TUVESON D A.
PSR B ; 258 U REE TN Transcriptional regulation by Nrf2[J]. Antioxid Redox
ST 7, F MR B AU T 08, 5 b 28 4 £ P Signal, 2018,25(17): 1727-1745.
[ 9] ZHANG Z, QU J, ZHENG C, et al. Nrf2 antioxidant

PRI R, BT BE A B B PR P, A
AE 42 5 1Y 28 35 S HEHHIE AT 48, A BE IR A
TR EE 25X AP R Nrf2/HO-1 3 5% (19 1 FiL

Zi Lk S AL S AP Y & BIL ) D0 AR

K, Nrf2/HO-1 J& — Zc e Ryt f b eyt R AE B £
JUE 25 DR 4P 5 o 3 A ) o 24 B 1] 9 22 Nrf2/HO-1 1% %
K HA A F B it AP RO WF S BRI 40 L 4B /R T
Nrf2/HO-1 15 53 J5 76 AP h i SR/ . B AR
20 1238 % 1 A S8 AR FEAIL R WD B (LR ¢ e
2l BLR K 52 )7 BB ) Nrf2/HO-1 15 538 % K HAE 5 A
FIRIT AP 1 A 4y 2 5 filt F0AH B A AL Y 5 G0tk
WEFEATS A A D R A Ja A o — 25 78 0 2 48
WEEMRM T RE T

[1]

[4]

[ % 30k

HABTEZION A, GUKOVSKAYA A S, PANDOL S
J. Acute pancreatitis: A multifaceted set of organelle
and cellular interactions|[J]. Gastroenterology, 2019,
156(7):1941-1950.

GARG P K, SINGH V P. Organ failure due to
pancreatitis [ J].
Gastroenterology, 2019,156(7):2008-2023.

MEI Q, DENG G, HUANG Z,

systemic  injury in  acute

et al. Porous
COS@SiO, nanocomposites ameliorate severe acute
pancreatitis and associated lung injury by regulating
the Nrf2 signaling pathway in mice[J]. Front Chem,
2020, doi: 10. 3389/fchem. 2020. 00720.
PADUREANU V, FLORESCU D N, PADUREANU
R, et al. Role of antioxidants and oxidative stress in
the evolution of acute pancreatitis (review) [J]. Exp
Ther Med,2022,23(3):197.

LOBODA A, DAMULEWICZ M, PYZA E, et al.
Role of Nrf2/HO-1 system in development, oxidative
stress response and diseases: An
conserved mechanism[J]. Cell Mol Life Sci, 2016, 73
(17):3221-3247.

JI— B SRR SC, A R S 5 TR AR O
Nrf-rf-2/HO-1 38 i A0 il 7 0 s 2 A B, T 22 1P JBle
it T S PR R A2 [0 ). R U7 BE R R AR AR R, 2022, 42
(4):561-567.

BELLEZZA I, GIAMBANCO I, MINELLI A, et al.
Nrf2-Keapl signaling in oxidative and reductive stress
[J]. Biochim Biophys Acta Mol Cell Res, 2018, 1865
(5):721-733.

evolutionarily

[15]

[16]

[18]

[19]

[20]

pathway  suppresses Numb-mediated  epithelial-
mesenchymal transition during pulmonary fibrosis[ J].
Cell Death Dis,2018,9(2):83.

MA Q. Role of Nrf2 in oxidative stress and toxicity
[J]. Annu Rev Pharmacol Toxicol,2013,53:401-426.
RYTER S W. Heme Oxgenase-1, a cardinal
modulator of regulated cell death and inflammation
[J]. Cells,2021,10(3):515.

PUENTES-PARDO J D, MORENO-SANJUAN S,
CARAZO A, et al. Heme oxygenase-1 in
gastrointestinal health and disease [J].
Antioxidants (Basel),2020,9(12):1214.

VIJAYAN V, WAGENER F, IMMENSCHUH S. The

tract

macrophage heme-heme oxygenase-1 system and its
role in inflammation [J]. Biochem Pharmacol, 2018,
153:159-167.

YU J H, KIM H. Oxidative stress and inflammatory
signaling in cerulein pancreatitis [J]. World J
Gastroenterol,2014,20(46) : 17324-17329.

BRI, VLES AR INE , A5 TR R AN T A s A
TARFEBERELT ). SCUe s 5 R PR 2, 2022,42(2)
146-151.

KONG L,ZHANG H, LU C, et al. AICAR, an AMP-
activated protein kinase activator, ameliorates acute

pancreatitis-associated liver injury partially through

Nrf2-mediated antioxidant effects and inhibition of

NLRP3 inflammasome Activation [J]. Front
Pharmacol,2021,12:724514.
CORDARO M, FUSCO R, D'AMICO R, et al.

Cashew (Anacardium occidentale L. ) nuts modulate
the Nrf2 and NLRP3 pathways in pancreas and lung
after induction of acute pancreatitis by cerulein [J].
Antioxidants (Basel),2020,9(10):992.

YAO Q, JIANG X, ZHAI Y Y, et al. Protective
effects and mechanisms of bilirubin nanomedicine
against acute pancreatitis [J]. J Control Release,
2020,322:312-325.

L0, AT AR A L RO R Y 32
5 R IBE e 2 2SR AR L Bl AR T S PR [ ].
TR 24 B2 T, 2018, 44(4) : 746-752.

YANG J, TANG X, KE X, et al. Triptolide suppresses
NF-«kB-mediated inflammatory responses and activates
expression of Nrf2-mediated antioxidant genes to

alleviate caerulein-induced acute pancreatitis[J]. Int J

+ 269 -



530 B 5 W HEXBAFZRS Vol. 30, No. 5
202443 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2024

[21]

[23]

[27]

[28]

[29]

[30]

[31]

[32]

Mol Sci,2022,23(3):1252.

HU Y, YANG W. Paeoniflorin can improve acute lung
injury caused by severe acute pancreatitis through Nrf2/
ARE pathway[J]. Comput Math Methods Med, 2022,
doi: 10. 1155/2022/5712219.
R AY AR XD, A5 . SRR BOE A N2 40 11 Bk
BET I 0 ThAE 2k IR R 8 R BLUIF S 0 [T ). o I
A AR5k ,2022,38(8) : 1470-1477.

MEI Q X, HU J H, HUANG Z H, et al. Pretreatment
with chitosan oligosaccharides attenuate experimental
severe acute pancreatitis via inhibiting oxidative stress
and modulating intestinal homeostasis [J]. Acta
Pharmacol Sin,2021,42(6):942-953.

KA R AR R ERT T KR
(2017) [J]. A BE 25 28 35, 2017, 32(9) : 4085-
4088.

SO TE K B, B, %F . 2k T HMGBI/RAGE/
NF-«B {5 5 i B 5] R B 4L 37 % 20 1 i 48 J 40t
13 K BB T IR T B AL (7], v [ 92 4y 5] 2 4%
7 ,2022,doi: 10. 13422/j. cnki. syfjx. 20222239.

MG AR R, 4 26 AT, AR L PE R Y A P T A LR A
WA T EABOR AN [T]. o [ 8 B 4Rk, 2022, 58
(6):96-100.

KNS AEATH L R, A PR RN LR R R S
/I Bl P T R A8 S AR AR s B S [0, R R
#2,2021,52(7):1983-1990.
ZHANG P, YIN X, WANG X, et al. Paeonol
protects against acute pancreatitis by Nrf2 and NF-«B
pathways in mice [J]. J Pharm Pharmacol, 2022, 74
(11):1618-1628.

K fLIE R, A5 A R T R AR e i 2
VB FIAE 58 34 /8 N 5 i b a5 9 J00 00 43 A (0] w2y,
2019,50(2):281-289.

FFbREE R AN0C, % . Mg T il 43 Nrf2/Keap I/ARE
T SR A A SRR G R BRI IR A [ ], K AR R 2
K224 ,2022,38(6) :631-635.
Woiok , 92, 2 0, 25 . BE 7 T 5 kB 1A 1Y TF 5 30k
JRLI). F#EE25,2022,53(13):4170-4176.

GAO Z, SUI J, FAN R, et al. Emodin protects
against acute pancreatitis-associated lung injury by
inhibiting NLPR3 inflammasome activation via Nrf2/
HO-1 signaling[J]. Drug Des Devel Ther, 2020, 14:
1971-1982.

ZEFE R e I AR OB M IR A A
PRy AE A B B 5T [I]. AR BE 224 T, 2015, 33
(10):2476-2478.

K5 SIS IS A N8 e A E G = N
o R B TR KRR AKU/NTE2 38 % s F g [T,

- 270 -

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

2 )37 ,2018,29(13) :1754-1759.

Wbk E DS, AP . S5 A b A S T R X
/N BRGTH VE  PEJRR AE AE IS [T ]. U1 R 2 2
2 : EE2F R, 2019,50(4) : 533-539.

XTHK. KR AN & 253 107 2P E IR 2 i
RWEELT]. 4677 25%%,2016,13(11): 110.

BANSOD S, CHILVERY S, SAIFI M A, et al
Borneol protects against cerulein-induced oxidative
stress and inflammation in acute pancreatitis mice
model[ J]. Environ Toxicol,2021,36(4):530-539.
LIJ, HANJ, LV ], et al. Saikosaponin a-induced gut
microbiota changes attenuate severe acute pancreatitis
through the activation of Keapl/Nrf2-ARE antioxidant
signaling [J]. Oxid Med Cell Longev, 2020, doi:
10. 1155/2020/9217219.

Bk BE, 25 0) . P2 S W U8 1% Nrf2/ARE 38 % 243
AT 2 R R 48 R U A O e A R AL (0], b [ R
I 4%+ ,2020,22(9):1370-1375.

CHEN W, YUAN C, LU Y, et al. Tanshinone Il A
protects against acute pancreatitis in mice by inhibiting
oxidative stress via the Nrf2/ROS pathway [J]. Oxid
Med Cell Longev,2020, doi:10. 1155/2020/5390482.
EFL LR, AR, S A R R E o
Nrf2/HO-1 15 538 #% 1 5% % 4F 1 #2 K B H- 199 %016 hi

BB R HLR [T]. S BE 2R 2Rk, 2022, 38(3) ¢
311-317.

HOEE B, T AR A I R IO ) ] R A AR
/0N B4R A IO K B I B Nrf2-ARE G % 85 13RI T
BAEALT]. AR BE24,2020,60(8) : 19-23.

[N VAR LR RO Y L B R (R
S IR 1 iz T A R 9 0 TR IR % R SR i e R
S B AR O Y BILTR (0], e PR R S 36 B2 2 4%k, 2022, 21
(1):18-22.

FRUEZFEG], 5k5A 45 . H R E b O 2 R ¥ B, A0
S IR 2/ 21 2 00 G Al 1A A A e T IR R Sk
REE L], B 2R B 2, 2022, 42(9) : 785-790.

LIU X, ZHU Q, ZHANG M, et al. Isoliquiritigenin
ameliorates acute pancreatitis in mice via inhibition of
oxidative stress and modulation of the Nrf2/HO-1
pathway [JT]. Oxid Med Cell Longev, 2018, doi:
10. 1155/2018/7161592.

RO, /N T, 398, 45 . S T e Rl e A 2 R A
He /N B LR G5 BLRI L], v A 2 41 0 il ifl 78 99 2
#,2019,21(2):177-180.

ZHANG M, WU YQ, XIE L, et al. Isoliquiritigenin
protects against pancreatic injury and intestinal
dysfunction after severe acute pancreatitis via Nrf2

signaling [ J]. Front Pharmacol, 2018, doi: 10. 3389/



530 B 5 W HEXBAFZRS Vol. 30, No. 5
202443 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2024

[50]

[51]

[52]

[53]

[55]

[56]

[57]

fphar. 2018. 00936.

TRBL, IR S 0F AR AR L R T VRO A R R A8
BB E AR HOIRZS B R R B B D RE Y e ma [T ).
MRPEE25,2021,41(12):1616-1619.

ERR A SCTE AN LR R T S S O Nrf2/HO-1
o 2R A L-RT AR T/ RS PR R 2 AL
PO Rt (], B P 205 S Sk, 2022,36(3)
38-42.

SHAN Y, LI J, ZHU A, et al. Ginsenoside Rg,
ameliorates acute pancreatitis by activating the NRF2/
HO-1-mediated ferroptosis pathway [J]. Int J Mol
Med, 2022,50(1):89.

BB, AL . AT 2 R B R I 4 A R A T R
ARG BE 5T [I]. I R 092 8 PR 2 4R 75, 2017, 16
(9):841-844.

JEIFHE, £SO, REK DT AL ZBHE AP/ UK 4T
2 BUA AL R M LRI L], R AR A ek
2020,40(21):4653-4656.

XIONG G F, LI D W, ZHENG M B, et al. The
effects of lycium barbarum polysaccharide (LBP) in a
mouse model of cerulein-induced acute pancreatitis
[J]. Med Sci Monit,2019,25:3880-3886.

SONG Y D, LIU Y Y, LI D J, et al. Galangin
ameliorates severe acute pancreatitis in mice by
activating the nuclear factor E,-related factor 2/heme
oxygenase 1 pathway [J]. Biomed Pharmacother,
2021, doi: 10. 1016/j. biopha. 2021. 112293.

PR, BOSCR L TR BRI A IR IR 1L
TR 2 KA 247, 2020,22(7) :90-95.

RRELL AR AR, 55 . 1 IR 1 3 3 2 e
A K BUAH G 20ME 458 403 19 VB FH &% p62-keap1-Nrf2 {5
T R (7], b [ R R 20AE 2019, 28(7) 1 1167-
1170.

MR, R0 e v, 2 v, S L TS ) W e R A S 0
PRI 8 /N B Nf2 AH OGS K- g 52 (1], 38 2

[60]

[61]

[62]

[63]

[64]

[65]

PR 2 Bt 2 42, 2017,40(1) : 33-37.

P AT, AR AE I, 208 I, 55 . o T IE AR BT 5 i IR
NER L] v [ b B8 B Al BE A2 2 AR, 2021, 27(3)
510-512.

YAO J, MIAO Y, ZHANG Y, et al. Dao-Chi powder
ameliorates pancreatitis-induced intestinal and cardiac
injuries via regulating the Nrf2-Ho-1-Hmgb1 signaling
pathway in rats [J]. Front Pharmacol, 2022, doi:
10. 3389/fphar. 2022. 922130.

IV BRATAT ), 5 L SE 5K RBIRYT HAE 2k
J N 98 A B R ) Meta 73 B LI, S EE A BLZR S,
2022,36(10):7-10,146-148.

YANG X, YAO L, YUAN M, et al. Transcriptomics
and network pharmacology reveal the protective effect
of Chaiqin Chengqi decoction on obesity-related
alcohol-induced acute pancreatitis via oxidative stress
and PI3K/Akt pathway [J].
Pharmacol, 2022, doi: 10. 3389/fphar. 2022. 896523.
W/NT LRI X B A SR B Ay X AT
U B R A R B R R SR AR I R s e [ ). T R
BEARF K224 ,2021,44(4) :325-332.
BRI, EI, 2038 4 R SRR 1 IR 4 2 i A B0A
7 ERCP A J5 [ g 48 9 I R T 28058 (0], vh 2587 2
Hilm K258 ,2022,33(10) : 1415-1421.

TP . HO-1 v 255K S0 17 % i 2 M J Bt R R
R i R i A B UL I DF SR (D). B R . I AR R
2019.

TR R ZE T IR A S A MR R R R
E T R 6 AR G PR I 4 (7], 5 —ZE B R o
,2013,34(11):1183-1186.

ZHANG F H, LIU Y, DONG X B, et al. Shenmai

Injection upregulates heme oxygenase-1

signaling Front

to confer
protection against severe acute pancreatitis[J]. J Surg
Res,2020,256:295-302.

[RERE KFEF]

- 271 -



