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Figure 1  Regulatory mechanisms of ferroptosis
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39K i 14(solute carrier family 39 member 14,
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Ak, BRFET- #1155 1 1(Ferroptosis suppressor protein 1,
FSP1)E R e IR 2 nd — 4% P i R (nicotinamide ade-
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FREHHIGPX4ATF FiATH/DMTL, M5 S R4l
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F 1 RAEMEPLE T S THA
Table 1 Herbal compounds with gi-invigorating and blood-activating functions and ferroptosis research
7 B fhcie o VR L 2% 30t
KZ i U A WA HiK. & O LR AL P E O UURE BE SLC7A11/GPX4/ACSL4 [50]
YILZRESF 3] i N Lo IR L P HE /O Y UREBE Keap1/Nrf2 [51]
Z AR A 1% B0 ) 5 SLC7A11/GPX4/Nrf2/FTH [52]
i AE M7 WA Hik. 1z =t LR AL P RE O U URE BE SLC7A11/GPX4/FTH [53]
S HAREL [k AR HE. AZ RS0 Nrf2 [54]
PR A &L 1z, WK TR T T GPX4/FTH [55]
ARERI Sl B, =L JH AR 44K, SLC7A11/GPX4 [83]
FHAESH T L 5. att St ifiL P i 4 R SATB1/SLC7A11/HO-1 [84]
e Ji A i R niil HiK Ptk 8 Hepcidin [85,86]
™ N T, BB R MLK3/INK/p53/System Xc'/
G BH i P {510 7] ZE 05 GPX4/FTH [87,88]
ZRH AR A N ¥ 1ML B, A Bk FERE AL SLC7A11/p53 [89]
R T AL SNl N Nrf2/HO-1 [90]
BRIV 28/ I NS KW FERT AL, ACSL4/GPX4/FSP1 [139]
WL AR WAAEL ORE. FEB. =k BRI AL SLCTATI/GPX4 [140]
HNBHIE F%) A/ I WK, HA W PR i SLC7A11/GPX4/ACSL4 [141]
INEF Vi I UL A/ I = 14 AR ACSL4/SLCTA11/GPX4 [144]
JELL T WAL AW Lo IR L P HE /O Y UREBE Keap-1/Nrf2/ARE [142]
i Bt S I I Hﬁf ‘Hﬂﬁ%% W PR i SLCTA11/GPX4 [143]
W& 75 i A ML ES PR BRI DMT1/Tfr1/GPX4/SLCTA11 [145]
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Table 2 Chemical structures and action sites of active components in herbal medicines with gi-invigorating and blood-activating effects
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HO.

ANZEAFRbI System Xc'» GPX4 [56]
HO.
OH o
HO.
OH
o. (0]
0]
OH
OH
ABEHRgl - System Xc'v GPX4. Nrf2 [57]
ANZBHRh2 o IRF1. SLC7A1l1 [58]
NS PR o cGAS. STING [59]
AZHETiRe SLC7Al1 [60]
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eh 2453 1k R 44 R b2 2 1y 5 AL P
ANZEHRe3 " Nrf2. HO-1 [61]
j
\O,
S Nrf2. HO-1 [71]
Nrf2. SLC7All.

HIRHH GPX4. HO-1 [63~66]

B M Nrf2 [74]
SRR R HO-1 [75]

H :cco 7 -Mg-4H,0
LTS S O - O Cav-1 [77]
O Nrf2. ACSL4. GPX4.
s ~
FIL/ S y S CAl [78~81]
[ VDACI. Nrf2. HO-1

%% F S ~ ~ =1~
SELLS SLC7Al1l. GPX4 [96]
FHBEEB Nrf2 [97]
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25T R A 44 R a2t b YRR P

- J

F+Z: 1 ‘ NQO1 [98]
PR )| O‘ d GPX4 [102]
et ‘O‘ 8 Tfrl [103]

LR HO-1. Nrf2. GPX4 [108,109]

By NCOA4. FTHI [110,111]

OH o

R FTHI. SLC7Al11.

HEH GPX4. ACSL4 (H12~114]
Ligeossi ALOXI5 [115]
=hLEeH GPX4 [123]
NS p53. SLC7ALlIL [117]
BN ¥ HO-1 [116]
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Nrf2. HO-1. GPX4.
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PHLLAERR Nrf2. HO-1 [125,126]
(o]
AN
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HO'
OCH;,
N\
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| ~
I g FTHI. FTL [131~133]
(o]
AT p53. SLC7AIIL [130]
OH
H §
HiBEHA Akt. Nrf2. GPX4 [135]
G
[e]
OH
OH
[e]
System Xc'v GPX4.
2 45 [ i : o b
Fdat IR H Nrf2. NCOA4 [136]
OH

HO oH
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Table 3 Herbs and Active components with qgi-invigorating and blood-activating functions and ferroptosis Research

2 Y5 Fk Ihak O P2 AT Oy RITHER R 3 ALl 22 SR
4 S e ANZBTFRbl. Rgl. Rh2,  fisikiin, FFAFLF4E4b. OALER  Nrf2/HO-1/System Xc7/
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wE VR W EEEE. REEE R . o N OSOAT ey
WS H. P A g e s i 5 Keap1/Nrf2/GPX4 [72]
HORS . P WA BV ES ] WE PR i FTH/TF/GPX4 [73]
gy i HR pigsd i 2 A A Nrf2 [74]
HE P A MR BN SHEE EEAGK. settmr oo ST s
" " e I FFNEAF4Edt. B4 A BERM  Nrf2/ACSL4/GPX4/
hkT B H. R A hRTER LU SLCTALL [78~81]
FZ. FIZERIA. FHBERB.  ARIBERG . O LR i B v/
% % Wi SIBE. —SUTSEL LUUIE, BB, Gonen oo pony 195-103]
ka2 WM& RGHR M8 )
_ o SR, PR OUR . Nrf2/HO-1/GPX4/NCOA4/
By FL TR ¥ 1L LR LM BEREFAEAL . R FTH [108~111]
2 e o 5 Jig . Mthf. o LBRIL.  FTH/ACSL4/SLC7ALL/
X T % ¥ 1L R, B e GPXA/ALOXIS [112~115]
FAME ¥, W 5 I FAMHER. BAMR FFELF4Eth . s HO-1/SLC7A11/p53 [116,117]
A B . R F IS R A TEEB jﬁmjﬁ;ma’gg‘ BRI Nrf2/HO-1/GPX4/FTH ~ [119~121]
=t H. &R i I =B, =-baEiF WGk Nrf2/GPX4 [122,123]
fawis BN I 1ML [iEAwid B PR3 B Nrf2/HO-1 [124,125]
B BN ¥ I B R0 Ao JUL SR I P 9E R miR-144-3p/SLC7AI11 [126]
MR W, EL K T 1ML frRs BB p62/Nrf2/HO-1 [127,128]
EqE| R I 1ML [GENid Jiyed SLC7A11/GPX4 [129]
ME o wOE WD i N B S FE T EE)
= TN N el LN Jidgeq p53/SLCTAILL [130]
e . o Nrf2/GPX4/SLC7A11/
M3 NN 5 1M B, HEFA JHFRE O AR I 9 v SLC39A14/AKyPCBPy  13%4:133]
F U NN B L ¥ System X/GOXANIR 113g]
ask B WL R 5 I AB-9N B R4 4L SLC7A11/GPX4 [137]
R R i 1 KEHZ JFHIEET 4E At PI3K/Akt/p53 [138]
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BmERFHET
SN R R R AR, MER
Mg, (R BRI B SO M, AT AT, S
WAk, GRSt (EBREng) il < AMZKA
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I, 2 51 5™ AR, BT LA LA 2 —Fh L
T T B Kb BA TR AR th 2 2056 oA

321
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A TR b, A AR T DL 2k A T g%
FRITIELT 4Edk, I AT UUA RObTps e, Jhaie
ST DL 0% SATB 1/SLC7A 11/HO- 1 8 K i 4%
PP JERRAET ., 10T ot g A 84 g o A ot 1Ry
— PR YT B R 25 5 Be i IS O ) 3R TR AT
1 583 R W hepeidin (R 7855600 BH A —F il R
VRIT RO IR I 258, BT RK ST AL, AE
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1 Guan H Q, Han X W, Liang H Z. Trial discussion on immunologic concept in “qi-blood” theory of traditional chinese medicine (in Chinese).

733



hERE: ARlE 202544 S5 FH4M

10

11

12

13

14
15

16

17

18

19

20

21

22

23

24
25

26
27
28

Guiding J Tradit Chin Med Pharmacol, 2008, 14: 7-8, 25 [J¢#t4r, #hlefi, ZRt. Wb i B A Sy ik s g% 5 A, PR SR,
2008, 14: 7-8, 25]

Li W B. Adjusting qixue is the fundamental method for all kinds of diseases (in Chinese). Dissertation for Master’s Degree. Jinan: Shandong
University of Traditional Chinese Medicine, 2005 [Z= 5. % & RS W22 6018 30, BFm: AR FR R 25K, 2005]

Ji Z P.On the theory of qi and blood in traditional Chinese medicine(in Chinese). Chin J Int Tradit and West Med, 1987, 4: 237-241 [Z=4f kb, %
WA MU PR E R E, 1987, 4: 237-241]

Huang W, YuJ W, Yu G J, et al. The clinical guidance of “qi-blood” theory in “Huang Di Neijing”(in Chinese). Cardiovasc Dis J Int Tradit Chin
West Med, 2018, 6: 17, 19 [3H;, T4k, KEE, &5, GRHFAL) HAMEHERKEKT S, P g &0 MmEm B 124 &, 2018,6: 17,
19]

Yang Y, Zhong Y Y, Su C, et al. Traditional Chinese medicine intervention of ferroptosis based on Yin-yang theory(in Chinese). Chin J Exp
Tradit Med Formulae, 2022, 28: 227-237 [#3%, BhlE i, 7545, 5. 3% T B BEEAS 4RI o B2 26 T Bk SR T2 B 7T b . o [ Sy 771 2 2%
&, 2022, 28: 227-237]

Luo J, Shen S, Xia J, et al. Mitochondria as the Essence of Yang Qi in the Human Body. Phenomics, 2022, 2: 336-348

Yan Q. Stress and systemic inflammation: Yin-yang dynamics in health and diseases. Meth Mol Biol, 2018, 1781: 3-20

XiaoM Y, Luo Y L, Qi X F, et al. Study on prevention and treatment of hypoxic-ischemic diseases by traditional Chinese medicine regulating
ferroptosis(in Chinese). J Basic Chin Med, 2024, 30: 162-167 [ M %, 4% WK1, FFB%A, 5. T B 2515948 0 v Sl sk S B I i 7.
o[ o R R AR 22 A A, 2024, 30: 162-167]

Dixon S J, Lemberg K M, Lamprecht M R, et al. Ferroptosis: An iron-dependent form of nonapoptotic cell death. Cell, 2012, 149: 1060-1072
Zheng J, Conrad M. The metabolic underpinnings of ferroptosis. Cell Metab, 2020, 32: 920-937

Liang D, Minikes A M, Jiang X. Ferroptosis at the intersection of lipid metabolism and cellular signaling. Mol Cell, 2022, 82: 2215-2227
Riegman M, Sagie L, Galed C, et al. Ferroptosis occurs through an osmotic mechanism and propagates independently of cell rupture. Nat Cell
Biol, 2020, 22: 1042-1048

Nishizawa H, Matsumoto M, Shindo T, et al. Ferroptosis is controlled by the coordinated transcriptional regulation of glutathione and labile iron
metabolism by the transcription factor BACHI1. J Biol Chem, 2020, 295: 69-82

Yang X, Kawasaki N K, Min J, et al. Ferroptosis in heart failure. J] Mol Cell Cardiol, 2022, 173: 141-153

Cai Z, Min J, Wang H, et al. Role of iron overload and ferroptosis in heart disease (in Chinese). Chin Sci Bull, 2019, 64: 2974-2987 [ J72£ %, 4%
ME%E, E0, 5. SRl SO BRIE T AL IR P I FURE . BHEER, 2019, 64: 2974-2987)

Andrews N C, Schmidt P J. Iron homeostasis. Annu Rev Physiol, 2007, 69: 69-85

Yu Y, Jiang L, Wang H, et al. Hepatic transferrin plays a role in systemic iron homeostasis and liver ferroptosis. Blood, 2020, 136: 726-739
Ganz T. Systemic iron homeostasis. Physiol Rev, 2013, 93: 1721-1741

Fang X, Ardehali H, Min J, et al. The molecular and metabolic landscape of iron and ferroptosis in cardiovascular disease. Nat Rev Cardiol,
2023, 20: 7-23

LiD H, Xu S, Jiang L, et al. Physiological functions of iron exporter ferroportin and its regulatory mechanism(in Chinese). Chin Bull Life Sci,
2022, 34: 754777 [ZKHi, 1842, N, 25, B2 & A FerroportinZE BETHRE M2 HoR S HLHIAT T HERE . A2 ARl 2, 2022, 34: 754-777)

Zhang Z, Zhang F, An P, et al. Ferroportinl deficiency in mouse macrophages impairs iron homeostasis and inflammatory responses. Blood,
2011, 118: 1912-1922

Jiang L, Wang J, Wang K, et al. RNF217 regulates iron homeostasis through its E3 ubiquitin ligase activity by modulating ferroportin
degradation. Blood, 2021, 138: 689-705

Ito J, Omiya S, Rusu M C, et al. Iron derived from autophagy-mediated ferritin degradation induces cardiomyocyte death and heart failure in
mice. eLife, 2021, 10: 62174

Cheng X, Yu C, Yang X, et al. A panoramic view of ferroptosis in cardiovascular disease. Kidney Dis, 2023, 9: 173-186

Stockwell B R, Friedmann Angeli J P, Bayir H, et al. Ferroptosis: a regulated cell death nexus linking metabolism, redox biology, and disease.
Cell, 2017, 171: 273-285

Yang W S, SriRamaratnam R, Welsch M E, et al. Regulation of ferroptotic cancer cell death by GPX4. Cell, 2014, 156: 317-331

Yang W S, Stockwell B R. Ferroptosis: death by Lipid Peroxidation. Trends Cell Biol, 2016, 26: 165-176

Xie Y, Kang R, Klionsky D J, et al. GPX4 in cell death, autophagy, and disease. Autophagy, 2023, 19: 2621-2638

734


https://doi.org/10.1007/s43657-022-00060-3
https://doi.org/10.1016/j.cell.2012.03.042
https://doi.org/10.1016/j.cmet.2020.10.011
https://doi.org/10.1016/j.molcel.2022.03.022
https://doi.org/10.1038/s41556-020-0565-1
https://doi.org/10.1038/s41556-020-0565-1
https://doi.org/10.1074/jbc.RA119.009548
https://doi.org/10.1016/j.yjmcc.2022.10.004
https://doi.org/10.1360/TB-2019-0242
https://doi.org/10.1146/annurev.physiol.69.031905.164337
https://doi.org/10.1182/blood.2019002907
https://doi.org/10.1152/physrev.00008.2013
https://doi.org/10.1038/s41569-022-00735-4
https://doi.org/10.1182/blood-2011-01-330324
https://doi.org/10.1182/blood.2020008986
https://doi.org/10.7554/eLife.62174
https://doi.org/10.1159/000530046
https://doi.org/10.1016/j.cell.2017.09.021
https://doi.org/10.1016/j.cell.2013.12.010
https://doi.org/10.1016/j.tcb.2015.10.014
https://doi.org/10.1080/15548627.2023.2218764

R ZR S5 2l i I 2 rh 25 BT T L T 7 it e

29

30

31

32

33

34

35

36

37

38

39
40

41

)
43

44

45

46

47
48

49

50

51

52

53

735

Kraft VAN, Bezjian C T, Pfeiffer S, et al. GTP cyclohydrolase 1/tetrahydrobiopterin counteract ferroptosis through lipid remodeling. ACS Cent
Sci, 2020, 6: 41-53

Shen X, Yu Y'Y, Chen J Y, et al. Targeting ferroptosis as a potential prevention and treatment strategy for human diseases(in Chinese). Sci Sinica
Vitae, 2022, 52: 18181826 [IL28, KEE, MRk, %5, ¥LFPIET B VA BB M FE LB 220 70, R ERN: EarRl, 2022, 52: 1815—
1826]

Doll S, Freitas F P, Shah R, et al. FSP1 is a glutathione-independent ferroptosis suppressor. Nature, 2019, 575: 693—698

Yang M, Tsui M G, Tsang J] K W, et al. Involvement of FSP1-CoQ10-NADH and GSH-GPx-4 pathways in retinal pigment epithelium
ferroptosis. Cell Death Dis, 2022, 13: 468

Bersuker K, Hendricks J M, Li Z, et al. The CoQ oxidoreductase FSP1 acts parallel to GPX4 to inhibit ferroptosis. Nature, 2019, 575: 688—692
Li W, Liang L, Liu S, et al. FSP1: A key regulator of ferroptosis. Trends Mol Med, 2023, 29: 753-764

Doll S, Proneth B, Tyurina Y Y, et al. ACSL4 dictates ferroptosis sensitivity by shaping cellular lipid composition. Nat Chem Biol, 2017, 13:
91-98

Bai Y, Meng L, Han L, et al. Lipid storage and lipophagy regulates ferroptosis. Biochem Biophys Res Commun, 2019, 508: 997-1003
Kagan V E, Mao G, Qu F, et al. Oxidized arachidonic and adrenic PEs navigate cells to ferroptosis. Nat Chem Biol, 2017, 13: 81-90
Wenzel S E, Tyurina Y Y, Zhao J, et al. PEBP1 wardens ferroptosis by enabling lipoxygenase generation of lipid death signals. Cell, 2017, 171:
628-641.e26

Fang X, Wang H, Han D, et al. Ferroptosis as a target for protection against cardiomyopathy. Proc Natl Acad Sci USA, 2019, 116: 2672-2680
Fang X, Cai Z, Wang H, et al. Loss of cardiac ferritin H facilitates cardiomyopathy via Slc7all-mediated ferroptosis. Circ Res, 2020, 127: 486—
501

Menon AV, Liu J, Tsai H P, et al. Excess heme upregulates heme oxygenase 1 and promotes cardiac ferroptosis in mice with sickle cell disease.
Blood, 2022, 139: 936-941

Wang H, An P, Xie E, et al. Characterization of ferroptosis in murine models of hemochromatosis. Hepatology, 2017, 66: 449-465

Fang X, Zhang J, Li Y, et al. Malic enzyme | as a novel anti-ferroptotic regulator in hepatic ischemia/reperfusion injury. Adv Sci, 2023, 10:
€2205436

Meng H, Yu'Y, Xie E, et al. Hepatic HDAC3 regulates systemic iron homeostasis and ferroptosis via the Hippo signaling pathway. Research,
2023, 6: 0281

Yang L, Wang H, Yang X, et al. Auranofin mitigates systemic iron overload and induces ferroptosis via distinct mechanisms. Sig Transduct
Target Ther, 2020, 5: 138

Cai Z, Wu X, Song Z, et al. Metformin potentiates nephrotoxicity by promoting NETosis in response to renal ferroptosis. Cell Discov, 2023, 9:
104

Zhang Q, Sun T, Yu F, et al. PAFAH2 suppresses synchronized ferroptosis to ameliorate acute kidney injury. Nat Chem Biol, 2024, 20: 835-846
von Missenhausen A, Zamora Gonzalez N, Maremonti F, et al. Dexamethasone sensitizes to ferroptosis by glucocorticoid receptor—induced
dipeptidase-1 expression and glutathione depletion. Sci Adv, 2022, 8: eabl8920

Wu Y J, Liu J X. Research progress of the mechanism of Yiqi huoxue traditional Chinese medicine on improving chronic heart failure with
Xingixu syndromoe(in Chinese). Pharmaco Clin Chin Mater Med, 2021, 37: 234-239 [ R B2, X R, 25 3 M0 H 25 s 18 M0 380 S IE
{ERNLRIO U . TR 258 515K, 2021, 37: 234-239]

Wu L, Fan Z, Gu L, et al. QiShenYiQi dripping pill alleviates myocardial ischemia-induced ferroptosis via improving mitochondrial dynamical
homeostasis and biogenesis. J EthnoPharmacol, 2023, 308: 116282

2= 5% K. Experience of TCM differentiation and treatment of primary sjogren’s syndrome complicated with depression (in Chinese). TCM,
2022, 11: 370-373 [, FRil, £, 55 DIWREHEZ 081 ] B AR BCLA Z5 075 K K eap1-Nrf2 {5 S BTS2 0. PR A%,
2022, 63: 370-376]

Wang Z Y, Zhang Q, Guo J, et al. Pathogenesis of chronic heart failure in rats based on ferroptosis-mediated oxidative stress and intervention
effect of Shenfu injection(in Chinese). China J Chin Mater Med, 2023, 48: 5285-5293 [ EAXAX, Tk (Y, SRHE, & HTHIET N SHE LI
R0 2 K R B SO ML 2 IR S B0 T B . v [ R 2424 3, 2023, 48: 5285-5293]

Wang Y Y. Experimental study on the protective effect of Yiqi huoxue recipe on ventricular remodeling after myocardial infarction from the

“cell autophagy-ferroptosis” interaction(in Chinese).Dissertation for Master’s Degree. Tianjin: Tianjin University of Traditional Chinese


https://doi.org/10.1021/acscentsci.9b01063
https://doi.org/10.1021/acscentsci.9b01063
https://doi.org/10.1038/s41586-019-1707-0
https://doi.org/10.1038/s41419-022-04924-4
https://doi.org/10.1038/s41586-019-1705-2
https://doi.org/10.1016/j.molmed.2023.05.013
https://doi.org/10.1038/nchembio.2239
https://doi.org/10.1016/j.bbrc.2018.12.039
https://doi.org/10.1038/nchembio.2238
https://doi.org/10.1016/j.cell.2017.09.044
https://doi.org/10.1073/pnas.1821022116
https://doi.org/10.1161/CIRCRESAHA.120.316509
https://doi.org/10.1182/blood.2020008455
https://doi.org/10.1002/hep.29117
https://doi.org/10.1002/advs.202205436
https://doi.org/10.34133/research.0281
https://doi.org/10.1038/s41392-020-00253-0
https://doi.org/10.1038/s41392-020-00253-0
https://doi.org/10.1038/s41421-023-00595-3
https://doi.org/10.1038/s41589-023-01528-7
https://doi.org/10.1126/sciadv.abl8920
https://doi.org/10.1016/j.jep.2023.116282
https://doi.org/10.12677/TCM.2022.113054

hERE: ARlE 202544 S5 FH4M

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

Medicine,2022 [FIHER. A “YHAE H WE-ERIE T 38 FAE R & 00 M7 T Bl IUBESE & O 5 ARG F I SRR 78, i 22000 3L,
R R R R, 2022]

Zhou X Y, Zhou S F, Li Y R, et al. Effect of Shenling baizhusan on alcoholic liver injury in rats by regulating ferroptosis based on Nrf2 signaling
pathway(in Chinese). Chin J Exp Tradit Med Formulae, 2023, 29: 104113 [JAM 5, & F5, =140, 2. BTN S BB IR TS AR
R BRBE TR P A0 K BRI M. b B SI26 7 R0 220 38, 2023, 29: 104-113]

Zhang X, Chen W N, Song N, et al. Danlou tablets attenuate oxidative damage of liver in mice with non-alcoholic fatty liver disease through
ferroptosis pathway(in Chinese). Chin J Pathophysiol, 2021, 37: 21802188 [3K:T, M S, SRI&, . FH3E R Wl At T R s
I A2k P AR R /N BT R A AR 0. o B R AR R K, 2021, 37: 2180-2188]

Zhang M, Lin W, Tao X, et al. Ginsenoside Rbl inhibits ferroptosis to ameliorate hypoxic-ischemic brain damage in neonatal rats. Int
Immunopharmacol, 2023, 121: 110503

HuK C, Gao Y, He J Q, et al. Ginsenoside Rgl inhibits neuronal ferroptosis caused by ischemic stroke through activating of Nrf2 / xCT /GPX4
axis(in Chinese). Chin Pharmacol Bull, 2023, 39: 1902-1913 [FAUE, &, (TEER, 5. A S BT Rg BT WUEN2/xCT/GP X4 F 4 i 1
28 TCRR AU T SO R L P A A 47 v R 24 3 22 3 AR, 2023, 39: 1905-1913]

Lang Z, Yu S, Hu Y, et al. Ginsenoside Rh2 promotes hepatic stellate cell ferroptosis and inactivation via regulation of IRF1-inhibited
SLC7AL1l. Phytomedicine, 2023, 118: 154950

LiY, YuP, Fu W, et al. Ginsenoside Rd inhibited ferroptosis to alleviate CCl-induced acute liver injury in mice via cGAS/STING pathway. Am
J Chin Med, 2023, 51: 91-105

Ye J, Lyu T J, Li L Y, et al. Ginsenoside Re attenuates myocardial ischemia/reperfusion induced ferroptosis via miR-144-3p/SLC7A11.
Phytomedicine, 2023, 113: 154681

Shan 'Y, LiJ, Zhu A, et al. Ginsenoside Rg3 ameliorates acute pancreatitis by activating the Nrf2/HO-1-mediated ferroptosis pathway. Int J Mol
Med, 2022, 50: 89

Zhai F, Liang Q, Wu Y, et al. Red ginseng polysaccharide exhibits anticancer activity through GPX4 downregulation-induced ferroptosis.
Pharm Biol, 2022, 60: 909-914

Wang X, Wang Y, Huang D, et al. Astragaloside IV regulates the ferroptosis signaling pathway via the Nrf2/SLC7A11/GPX4 axis to inhibit
PM2.5-mediated lung injury in mice. Int Immunopharmacol, 2022, 112: 109186

Zhang C, Shi Z, Xu Q, et al. Astragaloside IV alleviates stroke-triggered early brain injury by modulating neuroinflammation and ferroptosis via
the Nrf2/HO-1 signaling pathway. Acta Cir Bras, 2023, 38: ¢380723

Liu Z, Zhou Z, Ai P, et al. Astragaloside IV attenuates ferroptosis after subarachnoid hemorrhage via Nrf2/HO-1 signaling pathway. Front
Pharmacol, 2022, 13: 924826

Luo L F, Guan P, Qin L Y, et al. Astragaloside IV inhibits adriamycin-induced cardiac ferroptosis by enhancing Nrf2 signaling. Mol Cell
Biochem, 2021, 476: 26032611

Bamodu O A, Kuo K T, Wang C H, et al. Astragalus polysaccharides (PG2) enhances the M1 polarization of macrophages, functional
maturation of dendritic cells, and T cell-mediated anticancer immune responses in patients with lung cancer. Nutrients, 2019, 11: 2264

Liu T, Zhang M, Niu H, et al. Astragalus polysaccharide from Astragalus Melittin ameliorates inflammation via suppressing the activation of
TLR-4/NF-xB p65 signal pathway and protects mice from CVB3-induced virus myocarditis. Int J Biol Macromol, 2019, 126: 179-186

Xue H, Gan F, Qian G, et al. Astragalus polysaccharides attenuate PCV2 infection by inhibiting endoplasmic reticulum stress in vivo and in
vitro. Sci Rep, 2017, 7: 40440

Li W, Hu X, Wang S, et al. Characterization and anti-tumor bioactivity of astragalus polysaccharides by immunomodulation. Int J Biol
Macromol, 2020, 145: 985-997

Chen Y, Wang J, Li J, et al. Astragalus polysaccharide prevents ferroptosis in a murine model of experimental colitis and human Caco-2 cells via
inhibiting NRF2/HO-1 pathway. Eur J Pharmacol, 2021, 911: 174518

Li F, Chen Z J, Ge J L, et al. Intervention of codonopsis radix on ferroptosis and mitochondrial dynamics imbalance in mucosal cells of
ulcerative colitis via PI3K/Akt(in Chinese). Chin Tradit Herb Drugs 2023, 54: 3865-3877 [ZE7%, MR 1ERE, BikZE, & %S A PI3K/AKtT- Tk
ik 45 ¢ R R AN B Bk DB T2 - R Al ) 2 R AT LB . Hh 52y, 2023, 54: 3865-3877)

Liu H, Li H Z, Zhang H, et al. Effects of Polygona-polysaccharose on ferroptosis in diabetic nephropathy rats(in Chinese). Chin J Inf Tradit Chin
Med, 2023, 30: 126-130 [XUif, 2=, GRS, SRS 2 B HE BT RO K RBRAET- R, P AR R 2445 A%, 2023, 30: 126-130]

736


https://doi.org/10.1016/j.intimp.2023.110503
https://doi.org/10.1016/j.intimp.2023.110503
https://doi.org/10.1016/j.phymed.2023.154950
https://doi.org/10.1142/S0192415X23500064
https://doi.org/10.1142/S0192415X23500064
https://doi.org/10.1016/j.phymed.2023.154681
https://doi.org/10.3892/ijmm.2022.5144
https://doi.org/10.3892/ijmm.2022.5144
https://doi.org/10.1080/13880209.2022.2066139
https://doi.org/10.1016/j.intimp.2022.109186
https://doi.org/10.3389/fphar.2022.924826
https://doi.org/10.3389/fphar.2022.924826
https://doi.org/10.1007/s11010-021-04112-6
https://doi.org/10.1007/s11010-021-04112-6
https://doi.org/10.3390/nu11102264
https://doi.org/10.1016/j.ijbiomac.2018.12.207
https://doi.org/10.1038/srep40440
https://doi.org/10.1016/j.ijbiomac.2019.09.189
https://doi.org/10.1016/j.ijbiomac.2019.09.189
https://doi.org/10.1016/j.ejphar.2021.174518

K2R 46 i 0 L2 v 245 P A8 TN LRI T 7 o e

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

737

Wang M, Liu C Y, Wang T, et al. (+)-Clausenamide protects against drug-induced liver injury by inhibiting hepatocyte ferroptosis. Cell Death

Dis, 2020, 11: 781

Sui M, Jiang X, Chen J, et al. Magnesium isoglycyrrhizinate ameliorates liver fibrosis and hepatic stellate cell activation by regulating

ferroptosis signaling pathway. Biomed Pharmacother, 2018, 106: 125-133

Kong J R, Shi G X, Hou J, et al. Effect of Glycyrrhizae radix et rhizoma-containing serum on LPS-induced inflammation in Caco2 cells based

on inhibition of ferroptosis by Nrf2/HO-1 pathway(in Chinese). Chin J Exp Tradit Med Formulae, 2023, 29: 144—153 [fL&xfh, i & #, (5,
4% JETNrf2/HO- Ll BRI B FE TR 7¢ H 5 & 20035 ST LPS 53 (1) Caco2 4 I 2 RE X 5. v [ 51236 77 72 4% A, 2023, 29: 144-153]

Huang S, Wang Y, Xie S, et al. Isoliquiritigenin alleviates liver fibrosis through caveolin-1-mediated hepatic stellate cells ferroptosis in

zebrafish and mice. Phytomedicine, 2022, 101: 154117

Shi H, Yan Y, Yang H, et al. Schisandrin B diet inhibits oxidative stress to peduce ferroptosis and lipid peroxidation to prevent pirarubicin-

induced hepatotoxicity. Biomed Res Int, 2022, 2022: 5623555

Li X, Jiang F, Hu Y, et al. Schisandrin B Promotes Hepatic Stellate Cell Ferroptosis via Wnt Pathway-Mediated Ly6C" Macrophages. J Agric

Food Chem, 2023, acs.jafc.3c03409

Dong C, Song C, He Z, et al. Protective efficacy of Schizandrin B on ameliorating nephrolithiasis via regulating GSK3B/Nrf2 signaling-

mediated ferroptosis in vivo and in vitro. Int Immunopharmacol, 2023, 117: 110042

Yang S Q, He T L, Su J H, et al. Study on the mechanism of Schizandrin B regulating Nrf2 / HO-1/ GPX4 iron death pathwayto reduce

myocardial injury in diabetes mellitus mice(in Chinese). J Chin Med Mater, 2022, 45: 1705-1713 [¥ &1, I K5, HHLE, & KT LRI

FENI2/HO-1/GPXAR AU T IR AR Yk 4 PR3 /N BRC LR 4 LI 7. W 2584, 2022 ,45: 1705-1713]

Zhao C, Wang Y Y. Research progress on mechanism of benefiting qi for activating blood circulation Chinese medicine(in Chinese). Chin Med

Mod Distance Educ China, 2017, 15: 139-140 [#4[3], ¥t 250 M2 253657 O 2R F ALK EOBT Uk . ob v BR 2 BRI R 2

H, 2017, 15: 139-140]

Yan X, Liu Y, Li C, et al. Pien-Tze-Huang prevents hepatocellular carcinoma by inducing ferroptosis via inhibiting SLC7A11-GSH-GPX4 axis.

Cancer Cell Int, 2023, 23: 109

Zhan S, Liang J, Lin H, et al. SATB1/SLC7A11/HO-1 axis ameliorates ferroptosis in neuron cells after ischemic stroke by danhong injection.

Mol Neurobiol, 2023, 60: 413-427

Li G P,Ou Y H, Yang X Y. Clinical observation on Jianpi shengxue tablets in the treatment of anemia referred to heart failure(in Chinese).

World Chin Med, 2019, 14: 149-153 [Z=57°F, RKBHEE, Mbez. (MRAE I i 7180 O 3B A 38 I A IR R R AR R 24, 2019, 14:

149-153]

Zhu L, Min J, Chen Y Z. Clinical observation on Jianpi shengxue tablet in the treatment of COPD related anemia(in Chinese). World Chin Med,

2018, 13: 1148-1151, 1155 [AHK, x4, BRIV, fd A= i1 Fr Va7 COPDAH S M 73 L A I PR WL 22, 1 A dh B224, 2018, 13: 1148-1151, 1155]

Wang J Y, Huang Y S, Liu Q, et al. Effects and mechanism of Xinyang tablet on inhibiting cardiomyocyte cell ferroptosis mediated by MLK3/

JNK/p53 and preventing chronic heart failure(in Chinese). China J Tradit Chin Med Pharm, 2020, 35: 2604-2607 [ E1R &, T & 4, XIH, Z5. O

B Fr 40 HIMLK3/INK/p53 415 19O LA B 2% 56 Lo bt v O 0 3838 AR T ML BIE 7. rhe R 240 5, 2020, 35: 2604-2607]

Wang J Y, Yu Z Yang, Guo Y N, et al. Protective effect and mechanism of Xinyang tablet containing serum regulating MLK3 —mediated

ferroptosis on cardiomyocytes(in Chinese). Chin Arch Tradit Chin Med, 2022, 40: 32-35, 261262 [ E& &, T84, Bk T, 25 LA &4

M MFEMLK 3 5 B ERE %O LA B ) BRA 4R T SPLIE 7. shae i R 2421, 2022, 40: 32-35, 261-262]

He X Y, Wang J Y, Song N, et al. Effects and mechanism of Erchen decoction and Taohong siwu decoction on the regulation of p5S3/SLC7A11

mediated oxidative damage and ferroptosis on atherosclerosis(in Chinese). China J Tradit Chin Med Pharm, 2020, 35: 2344-2348 [{i/{5 A, F1&

H, R, & ZHRHEHLINYZETEp53/SLCTALN T AL B0 KR SE T BBl ksl RERE AL B £ Y AL T, spiep R 2

2020, 35: 2344-2348]

Wang J, Shi J, Xiao Y, et al. Fo-Shou-San ameliorates chronic cerebral hypoperfusion-induced cognitive impairment in mice by regulating

NRF2/HO-1 pathway against ferroptosis. J Integr Neurosci, 2023, 22: 41

Guan Y, An P, Zhang Z, et al. Screening identifies the Chinese medicinal plant caulis spatholobi as an effective HAMP expression inhibitor1-3.

J Nutr, 2013, 143: 1061-1066

Mu M, Wu A, An P, et al. Black soyabean seed coat extract regulates iron metabolism by inhibiting the expression of hepcidin. Br J Nutr, 2014,

111: 1181-1189


https://doi.org/10.1038/s41419-020-02961-5
https://doi.org/10.1038/s41419-020-02961-5
https://doi.org/10.1016/j.biopha.2018.06.060
https://doi.org/10.1016/j.phymed.2022.154117
https://doi.org/10.1021/acs.jafc.3c03409
https://doi.org/10.1021/acs.jafc.3c03409
https://doi.org/10.1016/j.intimp.2023.110042
https://doi.org/10.1186/s12935-023-02946-2
https://doi.org/10.1007/s12035-022-03075-z
https://doi.org/10.31083/j.jin2202041
https://doi.org/10.3945/jn.113.174201
https://doi.org/10.1017/S0007114513004005

hERE: ARlE 202544 S5 FH4M

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113
114

115

McClung J P. Nutrition is medicine: Dietary inhibition of hepcidin expression. Br J Nutr, 2014, 111: 1145-1146

MEIm X D, Cao Y F, Che Y Y, et al. Danshen: a phytochemical and pharmacological overview. Chin J Nat Med, 2019, 17: 59-80

Ko G, Kim J, Jeon Y J, et al. Salvia miltiorrhiza alleviates memory deficit induced by ischemic brain injury in a transient MCAO mouse model
by inhibiting ferroptosis. Antioxidants, 2023, 12: 785

Hu T, Zou H X, Le S Y, et al. Tanshinone IIA confers protection against myocardial ischemia/reperfusion injury by inhibiting ferroptosis and
apoptosis via VDACI. Int J] Mol Med, 2023, 52: 109

Shen Y, Shen X, Wang S, et al. Protective effects of Salvianolic acid B on rat ferroptosis in myocardial infarction through upregulating the Nrf2
signaling pathway. Int Immunopharmacol, 2022, 112: 109257

Wang T X, Duan K L, Huang Z X, et al. Tanshinone functions as a coenzyme that confers gain of function of NQOI1 to suppress ferroptosis. Life
Sci Alliance, 2022, 6: €202201667

Qin Z, Zhou M. Tanshinone Il , inhibits ferroptosis via Nrf2 signaling pathway to protect liver in rats of non-alcoholic fatty liver disease(in
Chinese). China J Chin Mater Med, 2024, 49: 1611-1620 [Z%, M. FFZEA 1 Jif i Nref2 {5 538 B4 i 4 SUk B0 Tt SRS 14 g 107 JHF
KEFAER R ER. T ER 224, 2024, 49: 1611-1620]

Wu Y, Song N, Jia L Q, et al. Effect of Tanshinone II 4 on liver lipid deposition and ferroptosis-related protein expression in ApoE™ mice(in
Chinese). Chin J Pathophysiol, 2020, 36: 12611268 [ &%k, AR, TER, 2. FHSEA 1 A% ApoE~(-/-)/N B HE g AR A Bk AE oA R R E
FIEMIE . T E R EAEFEAE, 2020, 36: 1261-1268]

Xu Lu, Tang Q Q. Research on the mechanism of Tanshinone Il 5 inhibiting ferroptosis in HT22 hippocampus cells(in Chinese). Acta Univ
Med Anhui, 2019, 54: 833-839 [VFH§, Z3L5E. FHSE 1 A\ MHIHT22i D4 0 R A ZRFE L IHLHRIT 7. ZRIERICE 4R, 2019, 54:
833-839]

WuCY, Yang Y H, Lin Y S, et al. Dihydroisotanshinone I induced ferroptosis and apoptosis of lung cancer cells. Biomed Pharmacother, 2021,
139: 111585

Tan G Y, Cai P H, Cao L, et al. Effect of Cryptotanshinone on ferroptosis-related gene expression in lung cancer cells(in Chinese). Chin
Pharmaco Bull, 2019, 35: 1654-1659 [{&[E ##, ZLIna, & 5%, . B lT Sl il 40 Mo 2k A0 T2 AH DG BE TR A (s ). o [ 24 B 2% 3@ 4%, 2019,
35: 1654-1659]

Prasad S, Gupta S C, Tyagi A K, et al. Curcumin, a component of golden spice: From bedside to bench and back. Biotechnol Adv, 2014, 32:
1053-1064

Kunnumakkara A B, Bordoloi D, Padmavathi G, et al. Curcumin, the golden nutraceutical: Multitargeting for multiple chronic diseases. Br J
Pharmacol, 2017, 174: 1325-1348

Prasad S, Tyagi A K, Aggarwal B B. Recent developments in delivery, bioavailability, absorption and metabolism of curcumin: the golden
pigment from golden spice. Cancer Res Treat, 2014, 46: 2—18

Pagano E, Romano B, 1zzo A A, et al. The clinical efficacy of curcumin-containing nutraceuticals: An overview of systematic reviews.
Pharmacol Res, 2018, 134: 79-91

Guerrero - Hue M, Garcia - Caballero C, Palomino - Antolin A, et al. Curcumin reduces renal damage associated with rhabdomyolysis by
decreasing ferroptosis-mediated cell death. FASEB J, 2019, 33: 8961-8975

Zhang W, Qian S H, Pinfang K, et al. Curcumin attenuates ferroptosis-induced myocardial injury in diabetic cardiomyopathy through the Nrf2
pathway. Cardiovasc Ther, 2022, 2022: 3159717

Zhang R, Pan T, Xiang Y, et al. Curcumenol triggered ferroptosis in lung cancer cells via IncRNA H19/miR-19b-3p/FTH1 axis. Bioact Mater,
2021, 13: 23-36

Zheng Y, Zhao T, Wang J, et al. Curcumol alleviates liver fibrosis through inducing autophagy and ferroptosis in hepatic stellate cells. FASEB
Journal, 2022, 36: €22665

Kong N, Chen X, Feng J, et al. Baicalin induces ferroptosis in bladder cancer cells by downregulating FTH1. Acta Pharm Sin B, 2021, 11: 4045—
4054

Duan L, Zhang Y, Yang Y, et al. Baicalin inhibits ferroptosis in intracerebral hemorrhage. Front Pharmacol, 2021, 12: 629379

Fan Z, Cai L, Wang S, et al. Baicalin prevents myocardial ischemia/reperfusion injury through inhibiting ACSL4 mediated ferroptosis. Front
Pharmacol, 2021, 12: 628988

Liu L, Zhang Y, Wang L, et al. Scutellarein alleviates chronic obstructive pulmonary disease through inhibition of ferroptosis by chelating iron

738


https://doi.org/10.1017/S0007114513004327
https://doi.org/10.3390/antiox12040785
https://doi.org/10.3892/ijmm.2023.5312
https://doi.org/10.1016/j.intimp.2022.109257
https://doi.org/10.1016/j.biopha.2021.111585
https://doi.org/10.1016/j.biotechadv.2014.04.004
https://doi.org/10.1111/bph.13621
https://doi.org/10.1111/bph.13621
https://doi.org/10.4143/crt.2014.46.1.2
https://doi.org/10.1016/j.phrs.2018.06.007
https://doi.org/10.1096/fj.201900077R
https://doi.org/10.1096/fj.202200933RR
https://doi.org/10.1096/fj.202200933RR
https://doi.org/10.1016/j.apsb.2021.03.036
https://doi.org/10.3389/fphar.2021.629379
https://doi.org/10.3389/fphar.2021.628988
https://doi.org/10.3389/fphar.2021.628988

R ZR S5 2l i I 2 rh 25 BT T L T 7 it e

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

739

and interacting with arachidonate 15-lipoxygenase. PhytoTher Res, 2023, 37: 45874606

Luo P, Liu D, Zhang Q, et al. Celastrol induces ferroptosis in activated HSCs to ameliorate hepatic fibrosis via targeting peroxiredoxins and HO-
1. Acta Pharm Sin B, 2022, 12: 2300-2314

XuJ H, Lu X G. Triptolide induces ferroptosis by modulating the p53/slc7all axis in colon cancer cells(in Chinese). Zhejiang J Int Tradit Chin
West Med, 2023, 33: 502-505, 511 [#:5% 8, MR & A5 B R I p53/SLCTA L iHiE S 45 i AU ke v AT S 45 & 24 &, 2023,
33: 502505, 511]

Nash K M, Shah Z A. Current Perspectives on the Beneficial Role of Ginkgo biloba in Neurological and Cerebrovascular Disorders. Integr
MedlInsights, 2015, 10: 1-9

Shao L, Dong C, Geng D, et al. Ginkgolide B protects against cognitive impairment in senescence-accelerated P8 mice by mitigating oxidative
stress, inflammation and ferroptosis. Biochem Biophys Res Commun, 2021, 572: 7-14

Yang Y, Chen J, Gao Q, et al. Study on the attenuated effect of Ginkgolide B on ferroptosis in high fat diet induced nonalcoholic fatty liver
disease. Toxicology, 2020, 445: 152599

Chen J, Ou Z, Gao T, et al. Ginkgolide B alleviates oxidative stress and ferroptosis by inhibiting GPX4 ubiquitination to improve diabetic
nephropathy. Biomed Pharmacother, 2022, 156: 113953

An K, Guo P R, Sun Y F. Panax nnotoginseng powder ameliorates gastric mucosal injury via Nrf2 / Gpx4-mediated iron death in rats with
cerebral hemorrhagic stress ulcers(in Chinese). Hebei Med, 2023, 29: 12671274 [%¢8, F8iisR, #h B =LA R BIINH2/Gpxd /- S
BRHY T S0 A 0 28 PRI K BR 8 1 R I B E 2, 2023, 29: 1267-1274]

Wang L L, Kang Z N, Liu W P, et al. Panax notoginseng saponins attenuate cerebral ischemia reperfusion injury in rats by inhibiting ferroptosis
and inflammation(in Chinese). Chin J Immuno, 2022, 38: 296-300 [ ARHk, FEET&E, XISCHS, 25, =18 B ) 8t TR 98 i S Rk K
SR A ke AL PRV E AR . P A A, 2022, 38: 296-300]

LulJ H, Liu A J. Crocetin inhibits high glucose-induced ferroptosis in human glomerular mesangial cells through regulating Nrf2/HO-1 pathway
(in Chinese). Tradit Chin Drug Res Clin Pharmaco, 2023, 34: 815 [FHVT4E, XI5 % PHLLIEER A2 Nrf2/HO- L@ B4 b5 5 N5 Nk R
AR IE T, h 2845 SIImPR 2 2E, 2023, 34: 8-15]

Xiang M, Qian Z Y, Zhou C H. Effects of Crocetin on formation of advanced glycation end products and expression of releptor for advanced
glycation and prodmts protein in diabetic rats(in Chinese). Chin J Clin Pharmaco Therap, 2006, 448452 [[F#, £k &, A tE. PHA LIRS
PRI K B P G ST A 24 M BRI TS 1l 2 HE R AR SR v [ e PR 2 B 25 56T 2, 2006, 448—452]

Ye J, Wang X, Xi X, et al. Experimental study of Shexiang baoxin pill on alleviating myocardial ischemia-reperfusion injury by regulating miR-
144-3p/SLC7A11(in Chinese). Chin J Integr Med Cardio-Cerebrovasc Dis, 2023, 21: 2396-2399 [, VEVE, B2, & By (O ALl it 4%
miR-144-3p/SLCTA 11V Co WUk I P BEVE AR AT B SEIR BT 90, U BE 45 & Do IR AT 24 38, 2023, 21: 2396-2399]

Hu J Q. Leonurine alleviates ferroptosis in cisplatin-induced acute kidney injury by activating the Nrf2 signalling pathway(in Chinese).
Dissertation for Master’s Degree, Jilin: Jilin university, 2023 [#{g55. 5 R} S5 I FE Ne2(5 5 18 B0 H1 250 T2 IR 2 AR 75 5 ) vk 1
il BB, Wbk HAMOREE, 2023]

Wu A J, Chen N Q, Huang L H, et al. Leonurine inhibits ferroptosis in renal tubular epithelial cells by activating p62 / Nrf2 / HO-1 signaling
pathway(in Chinese). China J Chin Mater Med, 2023, 48: 2176-2183 [R&ZH, [ /5iE, FHNLE, %, &5 B RIS p62/Nrf2/HO- 115 51l #5411
HE NG B AR IE T IR ML, A E 245 2%, 2023, 48: 2176-2183]

Cao Y, Zhang H, Tang J, et al. Ferulic acid mitigates growth and invasion of esophageal squamous cell carcinoma through inducing ferroptotic
cell death. Dis Markers, 2022, 2022: 4607966

Wei Y, Zhu Z, Hu H, et al. Eupaformosanin induces apoptosis and ferroptosis through ubiquitination of mutant p53 in triple-negative breast
cancer. Eur J Pharmacol, 2022, 924: 174970

Tang W C, He Q, Li J F. Ligustrazine alleviates acetaminophen-induced liver injury by inhibiting inflammatory response and ferroptosis(in
Chinese). World Chin Med, 2023, 18: 3512-3517 [J& U, 37, ZEMRUE, 55, )11 %5 R i ik S S AR IE T2k e 0t 2 I 2 54 M A SO
. SR 2, 2023, 18: 3512-3517]

Fan X, Tao JW, Jiang S Y, et al. Effect of tetramethylpyrazine on iron metabolism after spinal cord injury in rats(in Chinese). Chin J Tiss Eng
Res, 2023, 27: 3561-3566 [Jufk, B4, ¥ A0, 55, N KBRS0 5 2R sem. -k EH A TR, 2023, 27: 3561-3566]
Pan F Z, Liu D. Research progress on the mechanism of ligustrazine in anti-liver fibrosis from the method of promoting blood circulation to
remove meridian obstruction(in Chinese).China Med Her, 2021, 18: 34-37 [{& &2, X%, Wi MLIE 24 L4580 )1 B R BT 45 4E AL I8 AE FH AL


https://doi.org/10.1002/ptr.7928
https://doi.org/10.1016/j.apsb.2021.12.007
https://doi.org/10.4137/IMI.S25054
https://doi.org/10.4137/IMI.S25054
https://doi.org/10.1016/j.bbrc.2021.07.081
https://doi.org/10.1016/j.tox.2020.152599
https://doi.org/10.1016/j.biopha.2022.113953
https://doi.org/10.1016/j.ejphar.2022.174970

hERE: ARlE 202544 S5 FH4M

134

135

136

137

138

139

140

141

142

143

144

145

146

147

BTt RE. HE B2 T4k, 2021, 18: 34-37]

Zhang Y H, Jia K X, Luo R Y, et al. Comparative pharmacodynamic study of aqueous extract of rehmanniae radix praeparata and drying
rehmannia root for amelioration of hepatic ischemia-reperfusion injury by inhibiting ferroptosis process(in Chinese). Drug Eval Res, 2024,
47:46-56 [FKAME, DIATAR, B, 45, AR PAM SRR SR B IE R 0] Bk S0 T E AR SO FHE i L P EE B0 PR 245 BT LT 9. 290
MHFF, 2024, 47: 46-56]

Liu P, Wang X Y, Han D. Rehmannioside a improves myocardial ischemia-reperfusion injury in rats by regulating ferroptosis mediated by AKT/
Nrf2/GPX4 signaling pathway(in Chinese). Chin J Integr Med Cardio-Cerebrovasc Dis, 2023, 21: 4112-4119 [XIy, EHede, i FF. i+ Al
i T AKT/Nef2/GPX A5 5B B A T AIBRAE T 2803 K O USRI P EVE B, h P R4 & LI R A% 5, 2023, 21: 4112-4119]

Zhou Y. The Protective Effects of Cryptochlorogenic Acid on B-Cells Function in Diabetes in vivo and vitro via Inhibition of Ferroptosis.
DMSO, 2020, Volume 13: 1921-1931

Yang S, Pei T, Wang L, et al. Salidroside alleviates renal fibrosis in SAMP8 mice by inhibiting ferroptosis. Molecules, 2022, 27: 8039

Bai Yu. Mechanism of Rhizoma corydalis in prevention and treatment of liver fibrosis was researched by regulating ferroptosis based on PI3K/
Akt/P53 signal axis(in Chinese). Dissertation for Master’s Degree. Xianyang: Shaanxi University of Chinese Medicine, 2023 [ [ ¥i. 5 T-PI3K/
AKt/PS35 5 b 45 BRAE TR I B B R 17 V6 AT ARG KR FEALAR A 22 018 S0, BRH: BRpE R 2502, 2023]

Wang Y, Kuang X, Yin Y, et al. Tongxinluo prevents chronic obstructive pulmonary disease complicated with atherosclerosis by inhibiting
ferroptosis and protecting against pulmonary microvascular barrier dysfunction. Biomed Pharmacother, 2022, 145: 112367

Zhang J, Wang X, Guan B, et al. Qing-Xin-Jie-Yu Granule inhibits ferroptosis and stabilizes atherosclerotic plaques by regulating the GPX4/
xCT signaling pathway. J EthnoPharmacol, 2023, 301: 115852

Zheng L L, Guo D Z. Effect of Buyang-huanwutang on ferroptosis in diabetic kidney disease mice(in Chinese). Chin J Exp Tradit, 2023, 29: 34—
A1 [AHRER, FBEI. RINBHIE L iz 6 B TR B /N R AT T (R . o [ S8 77 7 2 Ak &, 2023, 29: 34-41]

Cai W, Ge W, Wang J, et al. The Protective effect of Luhong recipe on ischemia/reperfusion Injury of myocardial cells regulated by Nrf2(in
Chinese). Chin J Integr Med Cardio-Cerebrovasc Dis, 2022, 20: 42574264 [, 5530, F45, £, A7 RIENr2 K7 (R4 S i/ 7 93 17
AN RIFLEIRT 7T, b 78 B 45 A0 0 1 P95 4% 35, 2022, 20: 4257-4264]

Li Y C.The mechanism of Yitangkang regulating SLC7A11 / GPX4-mediated ferroptosis in the prevention and treatment of diabetic kidney
injury(in Chinese). Dissertation for Master’s Degree.Shenyang: Liaoning University of Traditional Chinese Medicine, 2022 [Z=# 5. HZ4E T
B HEIR T SLCTAT/GPX 4 3 BIBRFE TR va Wl IR 93 B TR 45 03 B LA E 9. 226 5. JERH: J0 T P BE 2 K%, 2022]

Li C, Wang P, Wang L, et al. Effeet of Bushen-huoxue granule on ferroptosis of dopamine neurons in substantia nigra of subacute parkinson’s
disease model mice(in Chinese). J Tradit Chin Med, 2022, 63:1463-1469 [Z5/%, M8, T2, 25, FMEF % M 550K 7 20 M 4 AR B/ R i
BB O 2 U BRIE T IISE L. THBEALRE, 2022, 63: 1463-1469]

Lan B, Ge J, Cheng S, et al. Extract of Naotaifang, a compound Chinese herbal medicine, protects neuron ferroptosis induced by acute cerebral
ischemia in rats. J Integr Med, 2020, 18: 344-350

Zhang X Y, Wan S Q, Liu W J, et al. Stepping into the new age of efficiency and precision: review and prospect of evidence-based research on
traditional Chinese medicine for major diseases prevention and treatment(in Chinese). Sci Sinica Vitae, 2022, 52: 823-831 [?{"{H%Fﬁ, 3 B, X
SCHE, S5 BN RO ERTIN A: h BE 2 B IR E RO R R Rl e . rp R A ARl 272, 2022, 52: 823-831]

Xiang Y Z. Integrating traditional Chinese medicine and western medicine for cardiovascular disease(in Chinese). Sci Sinica Vitae, 2022, 52:
832-839 [TMEAH. HHPHEELE A TR . ERLE A dr R, 2022, 52: 832-839]

740


https://doi.org/10.2147/DMSO.S249382
https://doi.org/10.3390/molecules27228039
https://doi.org/10.1016/j.biopha.2021.112367
https://doi.org/10.1016/j.jep.2022.115852
https://doi.org/10.1016/j.joim.2020.01.008

R ZR S5 2l i I 2 rh 25 BT T L T 7 it e

Research progress on regulating mechanism of ferroptosis by
traditional Chinese medicines for qi-invigoration
and blood-activation

LIU YaoDong'?’, WANG ChunQiu*’, ZHANG Yue’’, MIN JunXia’® & WANG FuDi*""

' School of Pharmaceutical Science, Hengyang Medical School, University of South China, Hengyang 421001, China
% Hengyang Medical School, University of South China, Hengyang 421001, China
3 School of Medicine, Zhejiang University, Hangzhou 310058, China
T Contributed equally to this work
* Corresponding author, E-mail: fwang@zju.edu.cn

Ferroptosis is an iron-dependent type of cell death, which mainly characterized by iron overload, lipid peroxidation and reactive
oxygen species accumulation.In Chinese medicine “qi and blood” are an important part of the human body, as well as the power and
source of life activities. Imbalance in “qi and blood” can lead to serious diseases, therefore, regulation of “qi and blood” serves as the
fundamental principle and core concept in clinical disease treatment. Traditional Chinese medicine for qi-invigorating and blood-
activating play an active role in regulating iron homeostasis and inhibiting ferroptosis, thereby contributing to the prevention and
treatment of major diseases. This review not only summarize recent research progress in regulating ferroptosis-induced major diseases
using traditional Chinese medicine, but also categorize existing traditional Chinese medicine interventions that invigorate qi and
activate blood circulation, providing new insights for preventing and treating ferroptosis-induced major diseases.
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