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[Abstract] Ferroptosis, a new type of iron-dependent programmed cell death, is related to multiple
pathways such as glutathione/glutathione peroxidase 4, iron metabolism, lipid metabolism, and iron autophagy,
and plays an important part in the occurrence and development of many diseases, such as tumor, cerebral
ischemia, and Parkinson's disease. Ferroptosis is a double-edged sword as it can eliminate pathological cells
(such as tumor cells) but long-term ferroptosis may cause or aggravate other disorders related to abnormal lipid
metabolism and iron metabolism. Regulating the balance between cell proliferation and ferroptosis may be an
important target for drug intervention in diseases. The Yin-yang theory is one of the foundational principles of
traditional Chinese medicine (TCM) , which is used to explain the physiological functions and pathological
changes of human body and to guide the diagnosis and prevention of disease and health care. The balance of cell
proliferation and programmed death is essentially the balance of Yin and Yang at the cellular level, which is

governed and regulated by the law of balance. TCM intervenes in ferroptosis by promoting ferroptosis of tumor
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cells (damaging the excess) and inhibiting ferroptosis of other diseases (compensating the deficiency), which is
similar to the treatment principle of adjusting Yin and Yang. On this basis, this article aims to use the Yin-yang
theory to clarify the relationship between TCM promoting ferroptosis and inhibiting ferroptosis, which is

expected to lay a basis for the modern application of Yin-yang theory and provide new targets for TCM treatment.
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Fig. 1 Related pathways of ferroptosis
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Table 1 Effect and phenotypes of traditional Chinese medicine in promoting ferroptosis
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Table 2 Effect and phenotypes of traditional Chinese medicine in inhibiting ferroptosis
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4 E T AR IR KR Pl BN e 2R R GSH K- | AR A% 20 BR (9 /K O, 8 3 GPX4 15 1, /b Bk Fe™ [ 76]
W 7K I g J5i ik AL Ak
[geRv) Bt R /N I BRAREE I A AL (MPO) Bk T & b AT ACSL4 pS3 Ay ik, il sSoD a4k [71]
S (CAT) .GSH /K &% GSH-GPX4 .FTH1 ,SLC7A11 ik
W B 05 J5 W & A Fd 30H IS R ROS \4-HNE /K- F PTGS2 B9 AH X 3 K 3k, 1 GPX4 [ 33k [62]
KRR HT22 i
ot 28 I it 105 5 7Y
WA RLS3 % S5 09 J5i M F&AK TFR1.ROS Fl Fe* /K, - 1d GPX4 %3k [65]
PN i1} )
R Jili 4 A Y /N B ARl 42 GPX4 . SLC7A11, TFRC 1Y #357K -, #f DMT1 mRNA [ £ ik [4]
)R AT
FHEE, ks REAE AL A M) 98 GSHZKSE .GPX4.SLC7A11 FI FTHI1 A3k, FEAIK ROS 7K J p53 By ik [33]
A ApoE"/INE
P, Erastin 5309/ 40 #0040 9 HO-1 A9 235, il > 41 il )N ROS L 1fiL ¥ 3k AL 5t (LPO) \Fe & it [34]
U Sh 40 il HT22
BT Erastin 5 5 (194 M0#l  F#{K MDA TFR1.Bax /K°F, J} /& SOD \#k % 1 & 1 1(FPN1) \Bel-2 HF4R 452 H [66]
it ) 72 5T T 448 it T 4(GATA4) WS T(cTnT) K
SRR e Z kS W M [% fk MDA 7K - F1 Fe*™ & 42 , | 4 system xc-/GPX4 & (A FINrfR2 &3k, Fb | [67]
I 21 i SLC7A11,SLC3A2L .GPX4 /K-, T i TRE1 FINCOA4 %3k
S Erastin i 5 ) il I GSHFEN .GPX4 K i Al Fe® B i > ROS P2 /A, 41 w85 41 M P it S Ak i 4% 1 [77]
(Fm) HT22 41 fd
(S e BEPR AR R B, M) AR Bk B AR, BT system xe-/GPX4/Nrf2 fi5 5 FL Dl NCOA4, FF i GSH., [ 78]
) FUBE R 9% 58 5 B 41 GSH/GSSG 1 GPX4, [4 it MDA 1 GSSG, /il Jiig 57 3 4801k 4 F1 2
it A 75y
JINBET EESEN MR B 5 [ AIE ROS 89 K *F , | 94 GSH . Nrf2, GPX4 Hl podocin i) 35 , Ik HO-1,  [68]
BRE 41 MPC5 PTGS2 Fll ACSL4 () 7k F
P 2 PN i I GPX4 . system xc- F ik, W BT AL AE ) [79]
hydroxy-y-iso-  Erastin i/ 5 /) X R FET B WY 40 i £ [80]
sanshool (FEH) R 5 4 it HT22
FIEH A R 1B R B e Bk AR N R Y, R 9 HMOX-1 . PTGS2 93235 , B il Nrf2 .GPX4 [ 32 ik [63]
F L BAF D FL&BIFD A Mk W SLC7A11.GSH.GPX4 # FTHI [ % ik , B& {£ ROS.TFR1.COX2.NOX1. [72]

4L LA

ACSL4 ik
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VA IR LA Fm EEDTN
KIKE H,0, S MR R W 40N GPX4 & IR IA R R I p53 2 11883k , Dy 2> 41 i 4 Ak iy 334 7= 7 [81]
B MR BE T A0 i
PC12
AR Erastin i 5 19 A 0 T8 ACSL4 Fl L iH GPX4 ) £ ik [64]
(A7) U 8 Tk P9 B2 200 it
PSS S TH B/ A B R R [#%{ik LDH .Fe*" \ROS /K F- K ACSL4ZE (1335, A1 N GSH-Px it .GSH .4k [82]
LA S 437 7K - DL B GPX4 SLCTA 11 & 14 %3k
A BEE R0 i WOE Nrf2 {55 3 8%, 190 Keap-1.GPX .GPX4 %3k , & {k MDA .SOD i & fb 5l [83]
JUE 453475 < B (CAT) NOX2 FINOX4 ik
mMRZER i ke ot PV AR P& MDA JI§ i ROS Fl%k & it , 17 4-HNE % [ 2635, 3 5 GSH .SLC7A 11 Fl [6]
Bivh iR GPX4 iy ik
R WG e il FERECE R R B R Fe’ AT ROS .SOD Fll MDA L2 il ACSL4 \ TFR1 %1k /K-, L GSHY [70]
KL GPX4 FTH1 ik
KAAGZF-3-4 O WU T ik USP19 .Beclinl ,TFR1 .NCOA4 FILC3 I /LC3 [ fFik, LM FTHI #IGPX4  [69]
A BEAT it B35, I SR Ak T T
FH 1 Afbmer A MH R MDA (ROS I & i, 18/> GSH Y #63 , 11 HOTAIR %1k ,HOT AIR 5 [84]
B Al 2 T 41 A UPF1 454, UPF1 it 5 ACSLA 45 42 #F ACSLA4 1Y [ 1
H LK B
Ll i+ i K B IR [A Ik miR23a-3p 1Y #35 , BN NFE2L2 % 8 007 , 3 i HO-1 Fll GPX4 3k, FRkek 1 [73]
MDA % &t , J# /> ROS T 2
RN Ji Bk i A B ELH| [ A MDA 1 5 8k & 4, FF & SOD F1 GSH, 4 /it GPX4 .FTH1 (4 45 11 fl GPX4 [85]
FTHI ) mRNA 7K, F&A% TF  TFR1 Y45 1 Al mRNA 7K
Yk A 42 2 K R Pl {2 iE GPX4 R FTH 2k , 1 i s 2088 5 (L il (TH) 15 1 [5]
LR 1 4 25 K B i {23k GPX4 M FTHI ik, % ROSH & [86]
5 H#iE PUBR 24 D7 RN S SR 5T A D % i g 14 BIF 5

240 M0 364 B 5 AR R R R T P S B B R BT
TE 40 ML AP LB A X — AR E R LA B B 4h
A& o2 F0 AR PR AL AE B A B SR AL, — B i 2
TR U0 e BRI B 4 D B i EE e TIE o BRAE TR BT I
S BB A M A Y A AR T T 3 B X AN (R A A B
L, SR A AR B A0 T CRb BH) st BE R AL T (AR B
14 T it T 3k B0 B BE A E A o g X b e
240 M S ch A CBH R ) TR 5 R AR T R (B
o) B BRG , 3d a e 1 P Jg 4 % Bk AE T (R BH ) oK
A1) S 8 CBRBE ) 5 1 Xk sl bk ok A9 B A i A
BE U TE B IR A5 B TR AT D G R A e (P
HE ) T 40 I 328 A T VB AE RR ST T 2 (F
) B4 T 0 I R AR M BR AT T (R BT o
2 B H A I REAY 58 A (R BH ) o

R 2T BB T BA SR L F A A A
B, 1M 2 B4 T JLAF R [E N A i E A9 H A R
PERRIE TR Y b 2 25 Je L 25 BRAGON o X Bk 3k
R AT o0, R 2 T PR AL T B A LR A A
PEBOL S, BB WU —E B S R o TR 2D
B A A AE — L[] 8 (D259 22 O v 2535 1R I

B2, BRAET AR HA B 9 BL B 7S A s B F
FL 2 K B 25l B o B ERSE T B R D
A2 T U SRR AT TR A BIE Y TR AE T
A g R R R R R R B AN —E R
25 T WU AZ 0 B35 @ F R HIL AT S 38 £ 5 B A 4
2B (1 S N 5 = s R 1 B 5 O A e DR
FEEAGTRA o EH NN L4 Ja 5T I
W 1 Z AR DR AL T A HL A 24T 2 4R
Z KPSk, LAY e B A IR 24 1 Uk AL T I A A
254 oy AR TS R ARG . AL R T S
55 AR 22 PR ) 95 B AR B AR (LI R OR UL BRAE T Y
1) 254, 4 7 BR AL T AT A DA i PR B 245 BF iz ) i
U A, O W R A% BB 1) 17 3 i B 5BT JEL B

Lf LTI RV A 5 o A SR TR B A
i 55 v I B B Y A PR AL 2 A, DA BH 27 3 Y
S B rP R 24 T PR SR T RO MLA A BT R A
BH 27 U0 4 B AR, Sy B B 27 0 4 1 4 R 0
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