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Abstract: Diabetic kidney disease ( DKD ), as one of the most important microvascular complications
of diabetes mellitus, is a key risk factor leading to chronic renal failure and end—stage renal disease,
which has seriously affected the physical and mental health of patients. Podocyte autophagy is an important
mechanism to maintain the stability of glomerular filtration barrier and plays a key role in the development
of DKD. Studies have shown that a high glucose environment inhibits pro—autophagic signaling pathways
such as adenylate—activated protein kinase ( AMPK ) and silencing information regulator 1 ( SIRT1 ), and
activates signaling axes that inhibit autophagy such as rapamycin—targeted protein ( mTOR ) and nuclear
transcription factor—kB ( NF—kB ), which results in the blockage of autophagy in the pedicle cells, the
accumulation of a large number of toxic metabolites, and the continual intensification of inflammatory
responses. As a result, the autophagy flow of podocytes is blocked, toxic metabolites accumulate in large
quantities, and the inflammatory reaction continues to intensify, which ultimately triggers the destruction
of the glomerular filtration barrier and proteinuria, accelerating the progress of DKD. In this paper, we
systematically discuss the regulation of foot cell autophagy in DKD and the related mechanism of action, and
also analyze the therapeutic effects of traditional Chinese medicine combinations and monomers regulating
foot cell autophagy on DKD in recent years, aiming to provide theoretical basis for the innovative treatment
of DKD.
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Fig. 1 Diagram of autophagy—regulated signalling pathways in DKD podocytes
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Table 1  Chinese herbal compound intervenes in foot cell autophagy for DKD treatment
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K4y, BEIE & B, GENF 8 TLRs/NF—«B {5
53 R S S A R MyD88 M TRIF 11 26 ik, fili
nephrin 3 1Ak [, il 4 5iE & F IL-1 & MCP-1 1)
Gy, DA TTIT T8 P 20T I O e T i e P 45
ReYEREAR S N ALY YEA . 38 GEN A L 411
il TLRs/ NF—«B {551 B§A 204035 DKD .

5.2.2 WEEfey

TN R E N L E Y BN ) 2R
B o BN T ELA A T e E PR 7~ 14 432, P i) 4Rk
REBSAE 7 AR e T e R, B N TR TP AT R
TLR/ NF—+«B gﬁﬁﬂ%*ﬁ;‘élﬁ?%@i,igil\]ephrin\
Podocin 2 [ £3% , SR AN ML (A WD HE , D845 AR 9E I 1
IR AR5 T 203 DKD . 3k 7510 3, 45 T35
ISHECZE TG , W IRIFE /N BRAA Y Podocin . Nephrin |
mTOR £ [H & ik 5 9, p62 25 H F£ 15 N, 1A
GLUT-1 23K, JiG A WE WG PE, v 42 DKD 2 4 it 45
15, B ZEIHRE IR REMS TR TR, FEB L
FH 2 IR N T 20 3K 43 538 o TLR/NF—«B {5 5 %
FImTOR {5538 B4 DKD & i fig .

W Z g ( Matrin, MT ) J& [0 T 55 1% A% Ge b &
2575 S A WIS ST, B KRR I A k. A

TF 5T 32 WA MT EL AT B MU F1IE 7 B8 VR 996 1 & fE /Y
Prast®o et & B, 7E DKD 4 Ho 855 v fin A
MT, p62 FiL T, LC3 T iY/KF-J% Beclin—1 (193
IAHE E YA, 045 DKD tf PISK/Akt 388 B (19 7% 4k , 3F i
0 mTOR A 1 1% 75 TE I fe L e 15 2 4 i 1 s, ok
AR IE TS, B MT A] 38 i PI3K/Akt/mTOR 15
SAE M HELE DKD E R

ZRETEA T NS WSS, L B R
( Gypenosides, Gps ) J2& M 4325 1% 80 43 Fh B4 BFK o
P2 2B, Gps T 09 /0N B IE 2 40 i P LC3
5 Beclin—1 2 35 38 A1, 11 SQSTM 1/P62 3% 15 &%, 311
# T mTOR/4EBP1/P70S6K 155 518 % , B 73 o W i) 9%
SR A D EERM , fE2E R AT A v AR 40
YER . 22 Gps il 3114 mTOR/4EBP1/P70S6K 155
i B DKD
5.2.3 mEfhb

ZZ 8 2 (curcumin ) J= N ZZ B B MY 2T 1Y
ARZE R B — R Z W A RO sy . B PR B
A B S 2 A E S R RT§) 2 o e
KL, W E T W/NRE R4, 555 ROS =/, {2
PELC3 T LC3MFL 1k, 3458 T LC3B . Beclin—1%5 H
W 7R F A #23K il ad 1 4 P13K/Akt/mTOR 15 53t 1%
TG R A g, HLeEE [ TS SRR S 22w R
Fo A E b . FREH 22 85 2 M P13K/Ak/mTOR {55
i %A EE DKD.
5.2.4 ZHEEEY

R HECAPS ) S M B B P R B0 R AR TS M
&Sy, BAT PO L AP E AL e . BFgE R S,
APS A] Ba55 DKD K BRJE 48 i podocin Fll nephrin 9]
FEIR, BRGNS Iy, b i e T, I 5 APS il
LG SIRT1/FoxO 138 [ J& 1 2 40 it A i 4 255 b
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NS0 MEEIR TS AR 1 s, 05 B R S RE
ARV 3, 23 DKD R BB 8. #2 AH APS nl i i 1
I SIRT1/FoxO1 {5 538 A E X DKD ‘B B2y 1EH -
5.2.5  E 1

/INBERH ( berberine, BBR ) J& M 1 25 25 3% H 43
B —Fp A e, B T R R SIS A e, HLA
IR R PUEAL PO PR 5 F1 % 1B 55 Z2 Bl 265 BETE
petsel Eﬁ?{ﬁfﬂm”, BBR A] + ### T- £ F cleaved
Caspase—3 M 2 41 #d 31 143 25 11 desmin 1) 32 3k, I
HLAH] mTOR 14 2 Ak 7K S 25 5 1S R A4 1 U b
P70S6K FT4EBP1 [ th /K ST P8, i B I 2 41

A H WS A PR T, AR B AR 2 W BBR
3 15 11 ] mTOR/P70S6K/4EBP1 5 5 3 4% & ¥4 o 35
DKD BIVE o N 44 i 25 . S A g e ™,
B FVRYT S R AR M 1 Nephrin . Podocin
221k BT, [FIBF [ WEAH OC 8 1 P-ULK1/ULK1 FE A
B, DA IH A B IS TR AT W, U T R AT
i3, I HL B 3% 2% 41 558 = B 4 P-AMPK 22 35 1 i1,
P-mTOR & 1k BEAK, [R] A 1 W5 29 55, 2 40 B35 455 19
FEEAS B A R T . B B 2K O S AMPKY/
mTOR A5 5 i 4 2hc 38 12 40 i 368 405, DA 1T 2038 DKD .
W2,

F2 RS RR R AL A YT TR ANIE B MRIAYT DKD

Table 2 Chinese herbal monomers and compounds interfering with podocyte autophagy in the treatment of DKD

FREZGRRASE AR ALY MR H H P ERIA 5538 1% Sk
L EY HRE KRV R4 BNCC338697 Beclin—1 T .p62 | . SIRT1/Fox03 T SIRT1/Fox03 [71]

AR C57/BL/MNER,

SRR SD KRB
/N 2

WA BHABEFZE BKS-db/db /MR
B ZE /DR 4 5R MPCS
et C57 /N MPC5 /MR

{=g il

LB S /N BB IE R 4 MPC-5

Bel-2 T . Bax | . Caspase3 ! .ROS | .
NF-«B | \NF-«B |

Sesn2 T .AMPK T .mTOR |

MyD88 | \TRIF | .nephrin T .1L-1 | |
MCP-1 | \TLRs/NF—«B |

Nephrin T . Podocin T . TLR/NF—«B |

NF-kB [72]

AMPK/mTOR [ 75]
TLRs/NF-«B [76]

TLR/NF-«kB [78]

Podocin T . Nephrin T .mTOR T .p62 | . mTOR [79]
GLUT-1 1

p62 | ,LC3I T \Beclin—-1 T \PI3K/Akt | . PI3K/Akt/mTOR [ 81 ]
mTOR |

LC3 T \Beclin—1 T .SQSTM1/P62 | .mTOR/ mTOR/4EBP1/ [ 82]
4EBP1/P70S6K |

P70S6K

G TR ANEUE EATIBER(MPCS ) ROS T . LC3I M LC3M%%fE T . LC3B T . P13K/Akt/mTOR [ 84 ]
Beclin—1 T . P13K/Akt/mTOR |

WG Wb DN K, podocin T . nephrin T . SIRT1/FoxO1 1 SIRT1/FoxO1 [85]

HAth 7INBER SD K BR, cleaved Caspase—-3 | .desmin | .mTOR/ mTOR/ [87]
P70S6K/4EBP1 | P70S6K/4EBP1

TR /INERUE 4 iE Nephrin T . Podocin 1T \P-ULK1/ULK1 T . AMPK/mTOR [ 88]

AMPK/mTOR 1

6 RE5E= LI mTOR [A] 2298 45 3 W, SIRT1 38 4+ 2 2 Wik

PRI B I R AZ Co g BEATL T 2 — R S 4TI |
TNREREAT o PP PRI I S P mTOR G B0 ) [ 05
A AE, [RIE) TF P AMPK 38 [#5 Az Sirt1 38 J- 520 3 WS
B BREE 0 N %, sl gndiifi. tesh, NF—«B
30 % 5 B OIS AN S | & SORE AT, 38 P i 58 )
XTIE I A WA S HE PR 33k, TE AR “RAE - H R
77 ANEPEGER . UTAF R 5T & B, A 24 Bk e
J7 Al 38 = 4 mTORCT B2 Ak , A 5 HEXT H WA
JE N 5 005 AMPK/SIRT1 {55, 1o 40 il i 54t
W5 W e B s BELT NF—BAZHE AL, I 55 9 S %)
W) TP £ Ak AR, RS e 4R A RS,
HIE 27 B /INBR I I B R R (R R, R IE
2y A A 1 s e R 22 B I R, (H
FCHLHI T 5 i RIS P A7 LA S In] 8 . (D3l
R ) R S AN TSP R B A (U AR 3K ) B
HEFN ] NF—B, /X 5 w4 a2z 08 425 e = ALl
P, Hoask BE 4 ) NF—B 1] BE 5l 55 2K K G0 25 By 181 11
B, Q@Zim g o LS 5T i 55 , B W58 2 SR BR
FEA 3 FEAIL I I E , T mTOR—AMPK—SIRT1-NF—
kB Z [AIAEAE B 22 A5 5 38 XAF9R [BE =, U AMPK i
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NF—B YA RAE . 255 J7 19 22 i3 vl BE R IR H

T2 A5 H A B T B LOKS ME R BT Ik

I3 — 18 B — RN B B 3 N 2%, 3 BOL R R OREE

1t @l IRFALUEDR BE A SE %, s 9l 2 R &

PRI | JE AR DKD FR 518 s B v A0 [ s

b W AR AL, Hok = T X AS[R] DKD 53-8 19 22 546 T

TR , I ELIG RAFSY LA/ IMEAS ISP 1086 2, Bk

Z Z AL BERES ( RCT ) 56 iE H 24 PR 428 ) W
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