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Abstract: The pancreas is a key organ with both exocrine and endocrine functions. Its dysfunction can lead to diseases such as acute
pancreatitis (AP) and pancreatic cancer (PC), as well as diabetes mellitus (DM), which is characterised by damage to pancreatic islet
B cells. Clinical treatment options are limited, and the prognosis is poor. Ferroptosis is a newly discovered form of programmed cell
death that is iron-dependent and characterised by the accumulation of lipid metabolites, playing a critical role in f cell damage in
diabetes, acinar cell destruction in acute pancreatitis, and malignant progression of pancreatic cancer. Traditional Chinese medicine
(TCM) has the advantages of multiple components, multiple targets, and holistic regulation, showing great potential in regulating
ferroptosis. Studies have found that active components of TCM such as lonicerin, baicalin, quercetin, and TCM formulas like Yuye
Decoction, Da Chengqi Decoction, and Jianpi Huayu Fang can intervene in ferroptosis-related pathways by modulating iron
metabolism, lipid metabolism, the cystine/glutamate antiporter (System Xc"), glutathione (GSH), glutathione peroxidase 4 (GPX4),
nuclear factor erythroid-2-related factor 2 (Nrf2), and tumor protein p53, thereby bidirectionally regulating the ferroptosis process and
exerting protective or anti-tumour effects in pancreatic-related diseases. This article systematically reviews the mechanisms of
ferroptosis in pancreatic diseases and highlights the research progress of TCM in treating these diseases through the regulation of
ferroptosis, with the aim of providing a theoretical basis for clinical prevention and new drug development.
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Fig.1 Mechanism of traditional Chinese medicine regulating ferroptosis to intervene in pancreatic-related diseases
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KT, 23 Fe*. ROS. MDA KR4 AL E-2 (COX2)
BE, 5 PC BT, —AFEE LR ps3
Al ALOX12, 0% p53/ALOX12 i@k, %5 PC &
FETL,

222 HAET @RS RS AS
S, DIBON R SR RS HmT P
7] 75 PG Ath i i Nrf2. HO-1. SLC7A11. GPX4 %
ik, %] Nrf2/SLCTA11/GPX4 #fi, F&{% GSH, I
i TFR1. ACSL4, fZ#k Fe2*. ROS & MDA 1 &,
M55 PANC-1 4HBERAE T s iZad B2 T gl gk pE T
FIH ) Fer-1 45 SR 800, W FE R I, 718 ]
T SCD1 %3k, 4] SCD1 /- FHIARFACH, F
i SLC7A1l. GPX4, [#ik GSH, {2 Fe*'. ROS
J MDA A2, %S PC 4 Mk 50T 30k fiygg A=
{Q[SI]o

HH 2GRS ERBE T T 1 PC IR A BR EE 2.

2.3 HIEITERIE TR DM RS p 4Rt
VERIRRR A 7 DhRe AL, I B 4EfITfE
PRG54 72 DM KA K ISR, 5% DM
K2 I RIERI RN, T 24 F I HH iy 1) A
VTR 2SRt B B R 4 PERK-
CHOP-PPARy IHER TS Ry B 4iffilhfe. Eh %
PAZES TR SRR 25, o 22 U FfE
25 DM BAToiE. B, BRI T AR
RS B 4B DI REER ML A, tONIEYT DM A
KB WE OIME . R 55 T ARCIE T RE 18T SR o
2301 PHTEMERST W R ZTET 2 R A
WK A& Y. HAl N FTL, LA GPX4.
SLC7A11 ik, #5 GSH /KF, /> ROS. MDA
FUE, H0H] T2DM FEIR B 4k e 183, R ET
ILFERKRETIREEMEZHZ T fH 1L GSH Y
GPX4 [&fi#, 1/> Fe**. MDA F1 &, #lI% Erastin i
S MING JFRIR B AH MO ZRFET 84, 1 22 i m] U]
PN J5 [ SR 95 ) PERK-CHOP {5538, Fifd
PPARy & GPX4. ACSL4 %iX, J#/> ROS. MDA
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Table 2 Traditional Chinese medicine regulates ferroptosis to intervene in PC
ﬁg?’ ;{%g/;g B PR 55
WEARET  HE PANC-1 4 i . AsPC-1 Fe*t. TFt. TFRCt. ROST. % 1% System
1. BALB/c #2HE7H MDAt . GPX4] . GSH| . Xc/GSH/GPX4. Nrf2
NER SLC7Al1l. Nrf2|. HO-1|
SE7ESW 203 PANC-1 40l . AsPC-1 Fe*t. NCOA41. FTH1|. MDAt A
401, BALB/c # At/
/N
MR T g PANC-1 #Hif{i . BALB/c Fe*t. NCOA41. FTHI1|. g ‘% /L ¥ . 8 & AC .
FEAE TR /N B ROS? . GSH| . GPX4| . System Xc/GSH/GPX4.
CAPN2| PI3K/AKT/mMTOR
KB F K SW1990 4 ity Fe*t. ROST. MDA?T. SLC3A2|. £ W . JIg 5 A it .
SLC7A11|. GSH|. GPX4| System Xc¢/GSH/GPX4
HABAER  FHAB PANC-1 41 Fe*t. ROS?. MDAfT. GPX4|. £ & it System
GSH| Xc/GSH/GPX4
(SEY= AL B S PANC-1 #iiJfi. BxPC-3 GPX4| . SLC7All} . ROSt .  System Xc/GSH/GPX4 .
4l MDA?. DHODH| DHODH/CoQH?2
sEHmRE EX SW1990 4iffi. HPDE6- Fe**t. TF{. FPN|. ROS?t R
Jelrl C7 41
Boalw i L A SW1990 4 ity Fe*t . TfRI1. ROSt. MDA?T. £ 8 #t System
GPX4|. GSH|. SLC7Al11} Xc¢/GSH/GPX4
KIRESFIET KR MIA PaCa-2 #il g . HMOXIT. ROST. MDAT1. 2O W System
PANC-14HJfl. BALB/  GSH/GSSG| Xc/GSH/GPX4
c-nude FZ IR /N R
P H-L8l MERE R Fe*t. FTH1|. ROST. MDAt. £ . Jg & A .
COX21 . GPX4| . GSH| . System Xc /GSH/GPX4
SLC7A11}
“AEERN HE Panc02 41 i . PANC-1 ALOXI121. p531 e AR . p53
4l
AR TS =, K PANC-141jE Fe*t. TFRI11. ROSt. MDAt. £ . Jg A .
11801 %% ACSL41 . GPX4| . GSH| . System Xc/GSH/GPX4.
SLC7A11}. Nrf2|. HO-1|. Nrf2
AL T fFS. 7K PANC-1 4. SW1990 Fe*t. ROStT. MDA?T. SCDI|. £ . Jg & A4S .
j(E8 s 4l fz . BALB/c-nude SLC7Al11}. GPX4|. GSH| System Xc¢/GSH/GPX4
FEAER /D B

- BRI - R .

t-upregulation/increase; |-downregulation/decrease.

FUER, PGS 3 1) MING6 g Bkt ol
JE WA T R 1, 8-Fe i 2 AT B OIS
PI3K/Akt/mTOR JE & AW Thee (_EIH LC3I/IL,
Beclin-1 A1 p62) , i GPX4, il COX2, Jk/b
Fe**. ROS F1 &, #lif] T2DM H B 4l fu ek sET 185,
ANBERE A] R GPX4 FRik, WG System Xc-/
GSH/GPX4 i&1%, #t# GSH /K, /> Fe?*. ROS
N, I ANEIRE S B 4iuekItT:, o8 1 AUBEIR

% (TIDM) [86, SRENRERRAT R iR ps3 Fik LA
p53/GPX4 i@, Jk/b Fe**. ROS & MDA &,
# DKD UMk FET-87), SEAR be AT #5 NRF2
JE#%, FiF FPN1. FTH1 Al GPX4 %iX, #¢ % GSH.
SOD /KF, Jii/b Fe**. ROS K MDA FHZ, i
DCM ZRIET-8), TikFIE B 7] N p53 Rk, b
] SLC7A11. GPX4. GSH %Kik, J#/> Fe>*. ROS.
MDA F1 2, il DCM 4B AT 89, K Jo EL /K $2
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Yel L GPX4. FTH1 K& Nrf2 ik, T TFRC
ik, 5 GSH, /> MDA &R, ks S
() HK-2 4101 5 5 I 47 4k {1001,

232 WHAET RS HBER. BRI
WABEAZE J7, HT EiH GPX4. FSP1 £ik, #
1% System Xc/GSH/GPX4 5 FSP1/CoQ10 1@, 42
75 SOD /K°F, U/ Fer*. MDA L&, i T2DM
KB IRERIE T, BRI BB A AR S R,
BA 2GR I 2 DRk, ]~ HIF-1a
AIHO-1 #%ik, Eif GPX4. GSH £ik, /b Fe? .
ROS J2 MDA FAZ, il DKD 4HfEkstT-02, &

R HKE. W FEHAR, Ho] L N2,

SLC7A11. GPX4. FTHI %i&, Tl ACSL4 &Ki&,
BOF Nrf2/SLC7A11/GPX4 i#ig, #% GSH. SOD
K, k> Fe?*. ROS K MDA &R, #iiffi] TIDM
BRAETD, fRHERERW 2 EE (DFU) EAP. 1 I
I R ALZZONZRBE , XTI A BHHIE Y DFU, SR8
BREREERRT . AR a2, H
ER 5 Ly a0 A 2FH 27 GPX4. SLCTALL K
GSH, [Ai R TFRC. &% MDA CA#H| &kt
HX.

HH 2GR ERAET T T DM B SCEBUIR LR 3.

xR3 HHFEKR T T DM

Table 3 Traditional Chinese medicine interventions regulating ferroptosis in DM

AR I 2y R

S iy . WAL 1F B A5 Z5igzIE
T2DM i j7 Z 183 % INS-14fJfi FTL|. ROS|. MDA|. SLC7Al1%. AR, System Xc/GSH/
GPX41. GSH1 GPX4
T2DM REETILHRRE 0t MING il Fe**|. MDA|. GPX41. GSHt BRARH . System Xc/GSH/
B RNEE GPX4
T2DM  Z3E&K(84 LR MING ZHiffi  Fe**|. MDA|. GPX41. GSH1 AR, System Xc/GSH/
GPX4
T2DM [ 2 P il JRAL MING 4Hifii ROS|. MDA|. ACSL4|. GPX41.  JlgFfCig. System Xc/
GSH?. PERK-CHOP|. PPARy? GSH/GPX4. PERK-
CHOP-PPARy
T2DM 1, 8-#iH-Z188] g CRL-2055 Fe**|. ROS|. COX2|. GPX41. ZACH NIRRT, System
il PI3K1 Xc/GSH/ GPX4. PI3K/
Akt/ mTOR
TIDM /NEET 861 ik NIT-14Hff Fe*|. ROS|. GPX41 AR, System Xc/GSH/
GPX4
DKD S Eme T T2DM /MR, Fe**|. ROS|. MDA|. p53|. GPX41 #£kfQif. p53. System
Xc¢/GSH/GPX4
DCM  SERR kel [ H9c2 4iiffl  Fe*|. FPN1{. FTHIT. ROS|. MDA|. #:Atif. System Xc/GSH/
GPX47. GSHt. SOD?. Nrf21 GPX4. Nrf2
DCM il B KT HO9c2 4l  Fe*|. ROS|. MDA|. SLC7AIll1. BRACH . System Xc/GSH/
GPX41. GSH1T. p53| GPX4. p53
DKD JKYHE/KIEYE IRy HK-2 4lifff FTHI{. TFRC|. MDA|. GPX41. AT, System Xc/GSH/
GSH?. Nrf21 GPX4. Nrf2
T2DM Kz I, BB T2DM K. Fe**|. MDA|. GPX41. FSPI1} £:ART. System Xc/GSH/
& GPX4. FSP1/CoQ10/
NAD(P)H
DKD 'BFRHl BT, Al DKD /MR Fe|. HO-1). ROS|. MDA|. BRACH, System Xc/GSH/
& GPX41. GSH1. HIF-la] GPX4
DFU Js R Kit. 1 TIDM /MR, Fe*'|. FTHI7. ROS|. ACSLA|. MDA|. AL, fgfiftisf. System

‘:&g

SLC7A117. GPX41. GSH1. Nrf21

Xc/GSH/ GPX4. Nrf2

- EIRAEN; - TR

T-upregulation/increase; |-downregulation/decrease.
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HHT, JHRMRAE B BRI R 6 e g, 2k
FETAE o B Al i g6 T 75 2 TE L v R 4 O
TER . RLRGIIA TEIETE AP PC & DM fifk
By B 40 Mt h R AL, B SRS T R 2
2R AL BRI FAAE T BRI T 7 TH AT 9T
BERE, DUHNAROCE R IR IR UL . SR G T
MATF I : OFERITHER -, AP f1 DM H3E
B R LA 345 Xt T PC U
I FERBE T LA R R . @FE R 255 AR
gy b, BRBRAHSCBR I 2 e TR w2
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J7 WML 7 55 2 IR G R TT, 2 RIS #.
TR FRBAMIVRITHRRAE s [F)— V& 1t B 338 vl REAS
[ ¥ [ AN [RLE B o G (A P REAE. PC R R
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PRARPTRRAET ;. @ 2435 pl 43 m 4 [ 1A 2 4 B 5
TSI %, Blan, 16 AP, S5 P ki
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A% B S EE R S A S Pt
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gty L b 25 R A BT TR 9T S [ M R
L SR etk b, TR 2E I R i
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Ml AR — 0 (0 GPX4) KIEIEH,
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BLE” S5AHARE K. @ H AR 7t £ R A
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TP #5345 fEdkak eI sy , (HIL AR &

HA TR MRS H. Ak, MR PENLE]
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Tl e @ HTHE T F B R A TR, M S5 HAth
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FET” MU, 8 7S s e R ]
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