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[Abstract] Diabetic kidney disease (DKD) is a microvascular complication of diabetes mellitus with a complex pathogenesis.
Recent studies have revealed that autophagy and ferroptosis, as two forms of programmed cell death, exhibit dynamic interactions in
DKD: autophagy maintains homeostasis by eliminating damaged organelles, while ferroptosis is driven by iron-dependent lipid
peroxidation. Imbalance between the two exacerbates renal injury. This review systematically summarizes the signaling pathways and
key regulatory factors related to autophagy and ferroptosis, as well as their interaction mechanisms [such as nuclear receptor
coactivator 4 (NCOA4)-mediated ferritinophagy, clock autophagy, and lipid autophagy]. It further elaborates the molecular network
by which these processes synergistically regulate DKD progression. Additionally, the potential of modern pharmaceuticals and active
components of traditional Chinese medicine to improve kidney injury by targeting autophagy and ferroptosis is discussed, proposing
that targeting their cross-talk pathways may provide novel therapeutic strategies for DKD, aiming to lay a theoretical foundation for
the development of targeted intervention strategies and precision therapeutic regimens.
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Fig.1 Mechanism of the ferroptosis in diabetic kidney disease (DKD) (image by BioRender)
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Fig.2 Interaction mechanism between autophagy and ferroptosis (image by BioRender)
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S e B A e R e s b AN S e b [ R 4
e kB 7 TR e ik B A8 | % (suprachiasmatic
nucleus, SCN), FEZG 55 SR ANAIA B B R
MANE BT ILF A HZ A0, i SCN A
WER - AR R R A A 4 B AR AT IR
DB B A 9 775 3 98 55 [R5 (clock circadian regulator,
CLOCK) FJ5 32 A% e A 25 11 (aryl hydrocarbon
receptor nuclear translocator like, ARNTL/Bmall) 5 it
TR AL e 5B S 15 19 ]84 (transcription-
translation feedback loop, TTEL) & o s 4 5 A R N
S BRI AR AR O 1 kL . L Sh P Y
g it bl S TTRL SRR 98 #5025 14> TTEL
Clock. Bmall, PerFll Cry JEPIM4 1. Clock Fll Bmall 5
T IS U SR A R L PR 1 98 7 & (B-box) TT
(5-CACGTG-3)45 4, 1F CLOCK/Bmall & & ¥4y
SR, Per Fl Cry JEAT 5 5% -ty 7 A= 5 193 AR 40 o £
1 1/2(Per1/2) . FAE QR EY & 1/2(Cryl/2),
PN R e R 2R, 7 A S e A
Frh AR R, e S IR SR AL v 1 20 A R 200 i B
ZIEERR 2 HAZ K A e g U 7 A B At
YER . %62/~ TTFL H Clock. Bmall. Rora #l Rev-erba
BRI . CLOCK/Bmall & 45 #1123 i 5l Rorar Fil
Rev-erba &K [/ % 5%, Rora Fll Rev-erba 21 ] 5 Bmall
Jit 85 DX ) AR R A G AL A2 AR 455 JT 4 (ROR
response elements, RORE)Z56, i W2 Bmall (1)
5k, T A TN Bmall 15558737

AT R L AT S IR R4, AT AT RE S
TR RS 04 29 AU ) B e ) g — R Tk S
ToRARIBEREME B WE, RIVARNTL 9 5 W il 72
ARNTL 2 3| 47 1| 7Tyl % DKD 119 4 16 1 8 1 8% 52
T2V, Liu %79 Yang S5V & 8L, ARNTL 5 H %2
R 51 2H 1(sequestosome 1, SQSTM1), H W% L24H
53 FI A 5E L [H] S (autophagy related genes 5, AGTS) .
AGT7 455 Ja S A b FL I, 513 ARNTL A R A
ARNTL f9 52 3 3 A B X6 Egl-9 3% i 51 EGLN2 (egl-
9 family hypoxia-inducible factor 2, EGLN2) F) 5% S 1
i, et EGLN2 %k, HE— Wi HIF-1, S
U5 R B HR B MR A A, EVRAR B Sk, AT
HRRAET- A . I, ARNTL A3 B8 hiRYT DKD
SR AT I R A ARNTTL AR e sl o il JHC e fe
B, AT g s SE AR 2R FE T DKD HYIA
JrERMERT T . SR, H AT TR Bh A 1S DKD Y
BARGDTHLH TR RARR, REFTEEE KA
WA P T
3.3 MR AmE IR AvER R R THFHSR, 2
f6 PR T (AR il = 5 I [ ) FE R s
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(Perilipin 2 F1 Perilipin 3) 7F #4 A 7 [7] i 25 11 (heat shock
cognate protein 70, HSC70) I fif {4 #H ¢ I & 11 2A
(lysosomal-associated membrane protein 2A, LAMP2A)
AP RIVE TR B, BEJS RO A G 1 1A/1B-52
5% 3(microtubule-associated proteins light chain 3, LC3)
FHPEREAR I, 23k R EA T, TR e i R iR VAR
JI/i B (lysosomal acid lipase, LAL)FEAF . ARA B W] 18
1 P R A A G IR A e, R 08
PRI, AR (- 4B A B BTt 2850 E Y i i vk
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2 . Varshney 58 & B, 1l 23 Wy 0T 3 14 AMPK/
mTOR il A5 (15 17 1 Wk e <5 Jige Jit B 400 S 1) T
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