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Research progress on mechanism of traditional Chinese medicine in intervention
of kidney disease based on ferroptosis
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Abstract: The kidney is the prime excretory organ for maintaining environmental homeostasis in the human body, and complex
microenvironment and sophisticated regulatory mechanisms are the fundamental causes of renal structural and functional dysfunction.
Ferroptosis is a new type of programmed cell death induced by Fe?" overload, abnormal metabolism of amino acids, and accumulation
of lipid peroxides. Traditional Chinese medicine (TCM) has a unique theory and fruitful clinical experience in treating kidney diseases,
and a large number of studies have shown that TCM can help alleviate kidney pathological damage and delay the progression of
nephropathies by regulating intrarenal cell ferroptosis, which has a very broad application prospect. Based on the perspective of
ferroptosis, the latest research results of TCM intervention in the progression of renal diseases from the perspective of mechanism can
provide new mechanism reference and inspiration for the clinical prevention and treatment of kidney diseases.
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Fig. 1 Mechanism of ferroptosis
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M, PRIMAE, HAZECYINH B 200 B KR
B/NE S L NRK-52E 4R &btk s, F
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TE 5 % [ B A B Cunilateral ureteral obstruction,
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16 BT EA RE D> Fe B3k, LLISUE R 21 1%
IAE VG YT DKD B /NESRAS . I3 — PR AR
IR EY, BN S GPX4 filek
FETI04, Tan 2RS35 FAEY)ME B 2204 ) DKD 14
P MR SIS, AN R e SRR AR T A A
Al Re S5 EILE N 2 A K RF (vascular endothelial
growth factor, VEGF) FKiAAHK,

214 BYifm B RIE TR NS LA
s WHERBET 75 5 55 S AU (P M e, R R
TR 24 % v R — L ' o T I P 2K
fges-67), H T, kot g OO R i R I A
JRR 2 —, BEAERET BVE AT BN B 4 e B
A (clear cell carcinoma, ccRCC) V&JT F <
B RIO8T, IR R L 2K R R 2 521 ccRCC (786-0O OS-
RC-2) ZRifRMEsa iy a0, (REyatE 4, JF Lk
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B R T — AN EAEEAGAE B HIA RO Ik, ] GPX4 KiK. RN
B ERGRAEDIR, EEH I REMAL T ps3 igfe, M. ACSLA KT, 535 4 e 4 B Bk AL T4,
EAEAMEH T miR-324-3p, i GPX4 £ik, H3H w2 LA 1 R I I T TR AR TR AR IR T
FEAMRBAE TS, AasbRE LRI EAHRIE T A BIEBIR I THLHI R 1,

®1 hHBRESEMMRSBE TR TIRERT SRR 75 FHLE
Table 1 Molecular mechanism of traditional Chinese medicine monomer/active ingredients in treatment of kidney diseases

by intervention in ferroptosis pathway

BARRGY RS RS /4 ke STk
SEi: njth AKI TR B VR 30 AKLNR; R4 HK2 4180 i5HE%. Fe¥*|, SLCTA11/GPX41 27
iR % ERiT AKI R B VR 509 AKL /MR 764h: NRK-52E 5%, ATF3], System Xc-1 28

A HK-2 40
IRE W KA AKI RA: SUE VR H3H AKT/MR; f4h: HK2 488 COX-2), SLCTAI11/GPX4. Nrf2/HO-11 29
FRRCE JRAL AKI PPy ED S ST AKL/NER; R4h: HK-2 400 W PE% . Fe'|, System Xc-/#BEH K/ 30
GPX41
BIMREHE 3k AKI B AT S0 AKT /N Fe'. W . 4-HANE|, #tH/GPX4t 31
ANZEH Ry A5 AKI BN B LEE RIMRERE AKT KR #40: HK- Fe'|, #BEHMK/GPX4. FSP11 32
2 4l
REHR3-0- BE AKI BN WE VR M AKL/NR; 440 HK-2 44 ACSL4|, AMPK. GPX41 33
I ETHE T i
BHEER HE AKI RPN: LPS i FHIMEME AKL /MR fh4h: HK- HMGBI. NCOA4|, System Xc-/GPX41 34
2 4l
HER mE AKI RP: PMB %S AKL /MR fR4h: HK-2 40 p53. Fe*'|, SLCTA11/GPX4. Nif2/HO-11 35
HEHE W AKI R BIEBERTE T AKT/MR; K5 HK-2 408 PI3K/HO-1. Nrf2. GPX41 36
MERR A AKI R FRZHEE SIS AKI Keapl . PTGS2| , SLC7AI11/GPX4 . 37
Nrf2/HO-11
HARAE HAK AKI BN IEAE S8 AKT /NG #8650 HK-2 48 Fe**|, Nif2, GPX41 38
LR H AB=UN CKD RP: SAMPS /MR, TFR1}, FTHI. SLC7A11/GPX41 40
NFREE & A CKD #kPy: UUO RJG CKD /MR NOX4|, SLCTA11/GPX4. TIAMBRENY 42
BREEE S CKD fR: UUO RJ5 CKD /M fRk4h: RTECs 4if TGF-B1/Smad3| 43
A Ui CKD fRA: UUO RJ5 CKD /MR Ak KEB], Nf2. GPX4. 44
SLCTA1l1
[ARIA P4 Tt (J& DKD &4h: HGMCs 4 WtE% ], Nrf2. GPX4. HO-11 50
ate)
FkFHA  HKT DKD PkP: STZ %51 DKD /N #kob: NB/NERN 4 Fe?* |, AMPK. Nrf2/HO-1.GPX4. 51
FAE SOD2t
HEER HE DKD &4h: MPC5 40 N RE. Fe*|, Akt. Nrf2/HO-11 53
RE R AR DKD BWN: STZ %% DKD /MR ACSL4|, FSP1/CoQ10t 55
FHIEH A FiEH DKD BWN: STZ %% DKD /MR Nif2. HO-1. PTGS2|, GPX41 54
WRENEEB WA DKD fRWN: db/db MR fRSh: MPCS 4 TFR1. 4K EA], GPX4. FTHIT 56
i 5 FEA DKD 1RPY: DKD /MR mmu_circRNA_0000309. miR-188-3p), 57
1R4h: MPCS 4l GPX41
LS 3 EE DKD RP: db/db /N RSN HK-2 40 WM. IR, NCOA4|, AMtHk. 59

GPX41




« 6398 » PER 2024F 98 B55% B 18  Chinese Traditional and Herbal Drugs 2024 September Vol. 55 No. 18
1 (8
BARRGY  RERAW BRLR /4 Tk STk
TREREER AW DKD M. db/db /M f4h: HK-2 4iff N . ACSL4]. GPX4, Nrf2/HO-11 60
WEEILGIET %% DKD  fA4h: DKD KEl: #&1: NRK-52E 4iff Fe*| 63
LRl LIk DKD  fhkW: STZ # 5 DKD K #K4h: HK-2 40 7HME%. Fe2*\ (H 5|, SLCTALL/AS M H 64
Jk/GPX41
HHEE e DKD  fkp4: STZ %5/ DKD KB ; fA4h: NRK-52E § —f. Fe*. TFR1|. SLCTAIl/#AHtH 65
20 fik/GPX4. VEGFt
RBEFE ARE ccRCC  44h: ccRCC Z4HML. HK-2 40 FESHAMH AR, HO-1. WEMEE. Fe*t 69
H 5 HHE RCC  f4h: Baismania ABEH K], p33. iEHEED 71
LR LW ccRCC  fA4h: NEF B B2 ccRCC 41 NCOA4. FTH1|, ADAMTSIS 31 72
EEH I EFE RCC  f4h: Balmaiia GPX4|, miR-324-3pt 73
AR L35 RCC  f44h: 'BHmAi BREH AT BB H K GPX4, = 74
5. ACSL41

AR LT, )RR TR
“1” represents increase, “|” represents decrease.
22 HAHEFESERERFIKIET
22.1 AKl fEEIEIIZH A FIHE (ERSED,
JR 77 R B VS R T . R AR TSAR A
= K 5K B 8 F A 259 L3 ¥R o7 IAER IR AR Y AKT
IGIEL6, MWERIET- M it sess, MR WEEE
% 33 g/kg 1EHFIEE S 1 AKT /N AT,
] H R T+ Hippo i % 8 71 Yes #HEE H (Yes-
associated protein, YAP) ik, [Fk ACSL4 /K-F,
A R B R B
222 DKD HZEJi{EYT DKD B N HEAEE .
U F ThRE T N KA EEEH . iR Rede =
DKD K% d SLC7TA1l. GPX4 f1 FTH1 /K°F,
) p53. COX-2 Al NOX1 Fik, HF|TLf# DKD
B /NE U e R T 4 S U R B A
77~ TIEAEHT O 44 77 #NSHIE TLiz 7SRNG PR o FH 2 =
T o B B R 2 3E System X/t HIK/GPX4
KK, Zf#E DKD KRG ESS . ASFEF=2 4
FHIE TLzp3k v A 205 B 223 TFR1 F1 FTHI (1]
KK, GRYENETS. BRSO A G S A i
AR HE S S 0 MPCS AR AL, 8BS H K
Al GPX4 (1) mRNA FEE 7K FF s, A A7
7697 DKD 5] MPCS 4HBEAET 4. ERHE
R IS B M 37 ]l IS S Nrf2/HO-1/ GPX4
S E R A S HK-2 ARt thah
FUI I W 2% 24 B A RN S G B0 UE, R IABKE Uiz ]
AT pS3/Nrf2/p21 B ESHIHIERIL T, Zefft i Eh IR
EFE SR IILE ERED, 22 E, 2 aRaE TRy

S gy G TR R AE T 7 A B A — 12488
71, AHERE SR A 2 1 9T R BT 0 2 07
U, AR
3 HESERE
AR S T A B e B 24 0 T U 9 0 ) AT
JT, KL SLCTAL/AFHEH K/GPX4 & 4t5 Nrf2/HO-
1 RO B AR T Bl . (Ho2, K
TR 245 5 AR T 2 18] EARHL ] B TT IS AN TR
AN T (1) 2y AR AR P i AR R R AL T A
EBALAEBAFEM RS AT, BT A 1
AZHAEH, ARIEAS R R Y IR 24 5 75 3 e A HIAL
HIRIA BT B R R R % s (2) BRBEsEsh, H
AR I 7 75 SN YR S B A A N AR IE, DA
BEAS B RAE R SEPRBCR S & 4R, (3) fE%
GtEy VAR T, TR 5B TS
TR BN A LR A B — 55 R, #OE R 2R
R REEE N CAIRAIE . FEARRIIBETTF, 45 53R
WOTES R, ETHI T HR IR hEE2iR)T
B I AOAH ALK itk — 2B 2 i, B 25
PR 2k Bk 706 K
FlBAR AL EARELEFZFR
SE
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