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BRIET & — M A6 T8 T IR A0 L [ W A1 At
B2 20 B AT T A R AR 1 A U B T, R AT —
AR 201 245 A EE S, S — iy 4t g rp B
1 i 1 22 AS 40 0I5 i B2 (polyunsaturated - fatty -
acid-containing phospholipids, PL-PUFA) 9 i %
AR50 5K B 0 A AR e 1 8 P L A T O =,
BLATEER A RAE WK i ROS 77 A MR Bt Al Ak
(lipid peroxidation, LPO)3 /4~ i #2% . 5% R,
BRACT- M kA ST 3R ZE B YA @ 4
ML M BB (Fe?) S Fh i o BRFEgRAE T
EEZOIEH , Fe® & it 5 fvis F 25 5 2o G 52
PRI AR OG , 56 Bk 8 1 324K 1 (transferrin recep-
tor 1, TfR1) ¥ 8k & 11 F1 8k 4% iz 85 1 (transfer-
rin, TF) Jal /b 45 ] S 3 Fe® & i B I, AT 5 & Bk 4k
2. @ fpud S e . Fe* XAl 5 NADPH
S AT 7 A= ) ao AR Ak S S S5 R AR
J i AL TR TR B R, AT A 5T ik 4R Ak A 3
I RSAT . @ RR Bt Ak i 2 LSl
3 e H K E AL P 4 (glutathione peroxidase 4,
GPX4) Fl & R/ 4+ & R 1% [v) ¥4 iz 1R (system Xc
XCT) X Zk A Ft ok 2 v fig il A Ak i s 18 58 B A
FEVEH . xCT 24 b i —Fh 2 SR e is 14k,
H ¥ 3R 480 K % 7 1 51 11 (solute carrier family 7
member 11,SLC7A11) il SLC3A2 41 i, FI°Ks 4l iy
S I R e is B 40 LN 5 48 2R A A e TR
(glutathione, GSH) , ifif GPX4 1 #1| F 7= 4= #Y GSH
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Wt N J5T 3k R4k A i kg A I P B i K, DT X6 47 44
L) S AU, R 8 AR B SR A IB S . DABRAE T
P NPT (erastin) 5 RSL3 A 41, & 4714341
WAL XCT o GPX4 76, e 4 T 8040 i B At T
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BT A AL S S R SEIRAA A R A
i) DN #7817y ER AR PR ( dlb/dlb) DN AR B /N ERUAY '
A, JUHORE B /NS g B e, K AR IR
A & 1. 4 (acyl-CoA synthetase long-chain family
4, ACSLA) M il 57 % % 51| il (rosiglitazone ) (% DN
BEAL /N ERA B DR, B Bk S8k = Rk 1 it
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—BIRRAR T LA AR, 23 A0 T B /NS A A Y
B4 A P 2 [], FHLA5 475 72 DN B SE A B AR
AR BT 5 DN Y B 4 44k )5
H 2 DN 1 e 290 B ek 2120 DN B I v 4k 2 1
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GPX4 mRNA KK AR IR & sk 2 & 57T
DUAE 2% K B DN F 27, S a2 B, 41 il 2k 4t
T- 1] RESEHRZ DN HE R FIA ST B g 1ete2027
25 PR BRAET- 25 DN KR ML, 11138 1k 410 ) 317
I A B IRYT DN REEE .
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FIRIF 5T B, — 2 v 2 36 P 10 08 #1001 410 i) 4 E
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WA T RE S IA Y DNUY L H B Al R i B 4 5
P ACAIL T XI5 PR B LI R e B HEIR TR
T HHLR (glabridin) S M H 24 H R rp 4R B0 945 8%
B 43, H R AT DA o s N L R A0
NRK - 52E SOD #1 GSH 7% 4 , I ## GPX4,
SLC7A11 F1 SLC3A2 ik [N i Ak vk & Je
TIR1 R IRMHRIC T A2 HF B /INE L K Al A0
7 R LA P S A T 2 4 FH ) B 38 7 25 (caly-
cosin) i ik b B R B il /N b Rz 4 i HK-2
40 il GSH/GPX4 i #% | [ A1k LPO 4 il 4% 52 144l

G K7 4(nuclear receptor coactivator 4,NCOA4)
FEIk, DA, BH T 0175 5 1 20 PR AR BT T A2
7 -1 335 5 & (umbelliferone )0 1 #% 451 45 D
(platycodin D)™/ 3o # i HK-2 41 g 2k 58 1~ BH
W v W 75 S 1 0 M 43 DT R A B /N . 2R BT
W, ARG AT AR R N A R SE T
X DN R 7R H
2.2 % DN 'B/hBkiRG

FR A A A — B RR IR 081 WL, oA T
INER T A IS 0 B A0 0004 PR 2 ), LA 002 DNV
P17 1 LA o B AR O AR AR S 25 R R, R IE
o AT (eratin) Fll @ B35 3 B /N ER 'S
F A MR AT, AR T T 3 8 2515 S LDH
RN, e I ACSLA B4 5 i 2 Fl NADPH % L i 1
FRI5 , TTEREAR GPXA4 7K, 1k 45 70 3 i /) B
INER ZR T 20 if v A5 W75 5 09 LDH B RCRI R SE T2
A G PR A ek A2, 3 1D v W T4 A R A Ak A
T BRI A MR A T, S B 4N
13122 . /INBERSCAE = WS 1 B /N R A i, N B
fiad 2k Bl ROS 7=k e i GSH A i, L iA% I+
LI & 2 #1551 F 2(nuclear factor-erythroid 2-
related factor 2, Nrf2) . Ifil £1. % Jiil & i} (heme oxy-
genase-1,HO-1) .GPX4 il /£ % % 1 (podocin) 1]
ik BRI A AT 2 F1 ACSL4A (1 7K -, DT 2% fift
e BEAE T RS 200 0 SRS . | b Ak 4 A AR Ak
B3 3 3% Nrf2/HO-1/GIPX4 3l -4 1 /N B 2 2
MUERBET 1 & AR, BT A LB AR AP R H
fi £ 2 i L E GPX4 R il ROS By 7= A 4 il =5
BEF 00 2 Al B R FE T, AT & 44 B AR 4 1 R
Zr LA, b o 24 3 4 B A T e A B R SE T
ez DN 301y B /N4
2.3 M EDNSF%L

o R, B0 T-2 5 DN R £ 4 4L Js
2 DN P S 205 B AR 287 o o8 I R R R £
PR IE S IR KRB R KRR etk
PR, H AR T e D RE ) ) B AR AL X
5 HAE i SOD Al GSH 1 | [ GPX4,SLC7A11
1 SLC3A2 ik | AR P W 1 Ak ok 5 1 7
TFRA F IR 3¢, 2 W H 0 B I 3 2o 10 7] R 58 T2 ik
3% DN B 2F 4162, 7E db/db i R A5 /N L
T A AT K GPX4 3] LPO 1 NCOA4 £
I8 PPENE AU R DU R B AT
T AR A AT T R R T AR RN B AR A AR A AR
P R BT, B AW nT g e R gk se T
3% DN B 21 4.
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Research progress on mechanisms of active ingredients of
traditional Chinese medicine targeting ferroptosis for
treatment of diabetic nephropathy

YANG Li-xin, HAO Dan-dan
(Department of Physiology, Medical College, Chifeng University, Chifeng 024005, China)

Abstract: Diabetic nephropathy (DN) is one of the most frequent and severe complications of dia-
betes mellitus and is associated with increased morbidity and mortality in diabetic patients. DN is the
leading cause of end-stage renal disease worldwide. Recent studies have suggested that ferroptosis
may be involved in the pathogenesis of type 2 diabetes mellitus and its complications DN. Targeting
ferroptosis with its inhibitors can alleviate the progression of DN in vitro and in vivo models. Despite
these advances, how ferroptosis inhibitors modulate ferroptosis in DN remains poorly understood.
Some active ingredients of traditional Chinese medicine that inhibit ferroptosis in treating DN have
been classified into three mechanisms: inhibiting renal tubular injury, glomerulus injury and renal fibro-
sis. Such active ingredients of traditional Chinese medicine as glabridin, calycosin, umbelliferone and
platycodin D can improve renal tubular injury in DN by inhibiting ferroptosis. Berberine and glycyrrhizic
acid can inhibit iron death and improve glomerular injury in DN. Glabridin, calycosin, germacrone and
sennoside A can inhibit ferroptosis and improve DN renal fibrosis. Pharmacological inhibition of ferrop-
tosis by the active ingredients is expected to be a therapeutic target for DN.

Key words: diabetic nephropathy; active ingredients; traditional Chinese medicine; ferroptosis;
inhibitors
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