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[Abstract]

common microvascular complications of diabetes. As one of the significant pathological features, interstitial fibrosis is a key

Diabetes kidney disease (DKD) is a chronic kidney disease caused by hyperglycemia, which is one of the

factor leading to renal dysfunction. Its pathological evolution involves multiple mechanisms such as metabolic
abnormalities, hemodynamic disorders, inflammatory responses, activation of cellular signaling pathways, epigenetic
regulation, and cellular autophagy. This article sorted and analyzed the relevant research on the mechanism of action of
traditional Chinese medicine (TCM) in improving interstitial fibrosis of DKD through searching multiple databases
(Pubmed, Web of Science, CNKI, WANFANG, VIP databases, etc.). Studies have shown that treatment of TCM may delay
DKD interstitial fibrosis through its multi-component, multi-target and multi pathway. In the future, with further in-depth
research on the pathogenesis of DKD interstitial fibrosis and continuous clarification of the mechanism of action of TCM,
TCM is expected to provide more effective strategies for the prevention and treatment of DKD.
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PEN SR BN G5 IR 25 LI B4y RN 2R
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o MRS 2 DKD & A4 R R M 0L Z — o b
RBE I 3 5 T LML AU DL, F2 2R P 462 (reactive oxy-
gen species, ROS) £l ROS AL BB AL o , B 4F
DAE 03 TG Z R LT AE A 9 0 5 O A A
F (nuclear factor kappa B, NF-kB) . J# i 2& [ (activator pro-
tein, AP) -1 S5 55 5t R 7, %% {6 A K R F- (transforming
growth factor, TGF)-B . 2% 4 2 214 4K [K -7 (connective tissue
growth factor, CTGF)SF (e £F AL Pl T3k ik . X SE{L £F AL ]
TAE W 18] BT A Al 2 b A5 O A T, W] 08 1k B 2T 4k 4
HTE AL AT A 3L R (extracellular matrix, ECM)TTFH .

FWFFEAE S, w5 W75 5 0 HK-2 5 4 53 0 28 ] i
BHK-21 ' Jl 2T 4E A0 1k , i 1] g i 44k i b 2y
2 R M R A3 22 T R TS L YRR AN L Y ROS AT TGE-B
F14 73 WA — R T B D A AP 2R R PR T, AT 2 1 ) 5 2T 4
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B DR I G52 A S B ) S RE RRERS , DT 5035 1 20
AE, Zefife 5 IR L S U iy S i, JUHOR B £ e
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B I B R v LA 30 ) 2 2L T AT SR B /N
BRI R IR RDIR S AAE SN S LR AR R 0 5 .
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ML Bl 32 ZE L AT 5 PO B M PN SR S o AR R 2T A1k
PR BRI 3 (1) S 2 e AL e . RIS UESE , ML 3 )
2L T B R - A B 5K R -E [ B 2 4t (renin angioten-
sin aldosterone system, RAAS) , JE— 25 MU B /NER FILEF /N4
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AT B335, W TGF-B . CTGF 251 X St ig £F 4 fk. [F 73
S BTG Smad | i 43 22 i T A6 1Y 25 5T R (mitogen - acti-
vated protein kinase , MAPK) S5 53 % , (2 3 ' (0] B 2T 4t AL,
HEFRP

WG AT 5 22 BH (55 RAAS 28 G2 400 il 790 [ 5 5 5 3%
AL B 77 (angiotensin converting enzyme inhibitor, ACEI)
) 45 Sk 25 11 32 PRBE 57 (angiotensin I receptor blocker,
ARB) S5, 75 2035 B I L 3 3 3 2R AR A E SN FET
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53 RTEC | B7 [8] 5t #% 1k (epithelial -mesenchymal transition,
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?ﬁi?lﬂHﬂﬂf@}(macrophage—myofibroblast transition, MMT) 29
R R AR AEAR e

SIS I 5T R, U R (Centella asiatica,CeA) ] [
K TGF-B Toll FESZ & 4(Toll-like receptor 4, TLR4) FlI B % 41
i # 4k & 1 - 1 (monocyte chemoattractant protein - 1, MCP) -
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JB S 2 1 BB K IF TR R LA P R A 4K TR - A (vasceu-
lar endothelial growth factor-A, VEGFA) 14 7= A4 8 35 P& Ik
CD34 A1 CD105 Y2 15 , Uk 52 3 o 41 5] 5 e 240t 5 006 119
VEGFA R L AR B 52 W0 A I8 O B 1) B 21 4 A6
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3.1 TGF-B/Smad {55 1 #%

TGF-B /& DKD [A] £ 4 b v i o B e £F Ak B =2
—. TGF-B 5HZREE A IS, #40% Smad 2 (H , T i Smad &
B BN, R gL S KA B,
TGF-B 4 7 3 32 {E Smad ¥ A2 [ 4 MAPK @ A5 e LT 3 G
(phosphoinositide 3 - kinase, PI3K)/AKT 4] 4 i#F £F 4k fk
HEFEP,
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R AL (— R AR T LL GAZ R e 5 s 4 4l
[ R AR A AR T4 ) 3 3 410 1] TGF - B/Smad 3/ [ Y5 25 44) 4
HAEE M ¥ B 2 (homeodomain - interacting protein kinase - 2,
HIPK2) il A1 75 p53 viess DKD /N R B £F AL Mt i &%
VER—Fh RS G Y, | AP T R A F 2 A
thghrh 2 2 W UE S R HUR BUEAL e R A 2y
PR S SE B pit e R W, 4 i 3K LA BELIKT TGF-B/Smad

ES AL SRR ST RTEC &£ EMT, HLUK B A [
PR E TR T 0-SMA 1 Snail (335K, FAEHE I 5 45 %6
RMFRIK . X — R IEFIL A BT 1 B0 R
"B i (type 1 diabetic nephropathy, T1DN ) AH 2 ) B E 452473 , A
I EMT F1'5 £ 4E A 1) & A2 KR, R 2R (ganoderic
acid, GA) J&—Fi e R 2 i R B =93 W0 01, B DE S A 4
PN A1 BT 2 B AR 1 LU 3l 25 11 (alpha-smooth muscle ac-
tin, a-SMA) B 8 F1KCF- FI8E A 5 85 26 28 K7 1 il
EMT 3 i , H. 3 %58 5 0 1 Smad2/3 B R £k 35 in £F 2 Ak
B IEH Smad7 (33K, I M ECM 7R FIFR SR, NI4T E
[a] BT 1 4EAb
3.2  PI3K/AKT/M L 3l ¥ 35 WA 5 & #22E A (mammalian tar-
get of rapamycin,mTOR){5 5 i

PI3K/AKT/mTOR {5 5 i % £ DKD [ J57 £ 4 Ak o [ £
RAREEAER . RRPIRZS FTOE PIBK/AKT/mTOR {5 5 1
L et 1 b W 27 | E4 e X B e L A
FEFW], M PI3K/AKT/mTOR {553 #% AT 3% DKD [] i £F
AL,

WS BT (total flavonoids of astragalus, TFA) ST
KIRFED——8 IS, I 2L P06 PIBK/AKT BEFR AL , 2cE:
2T AL A PR B DR 2o 7 B B S8 R, A5 880080 2% DKD ik
[ = - A NS N PG o RN E RV SF )
RS VDB 5 1o P AT 3 2o 40 74) PISK/AKT MM 53855
P4 it (extracellular signal -regulated kinase, ERK)3& 15 F1 | 1
o AL W AR S B W NS % IR (peroxisome proliferator-
activated receptor, PPARy)EE DKD K BB S5 FILF e AL
3.3 MAPK {5 53 #

MAPK {7 53 % £ 55 ERK . c-Jun % 5 3 25 1 309 (c -
Jun N-terminal protein kinase, JNK)HI p38 %543 57 , 7E DKD [i]
ST Al b X R PR AT R L SR I IS R T
15 MAPK {5538 i, f2 7 R AE FEFHE AL S o 3] MAPK

5 B AT R DKD [a) S 2T 4 Ak

L 25 Z2 WA g 10 24 1) 0 T A 2 — , A AR .
W L T VE P JEE RS o 0 1 v B SR 104 T I 5 Cal-
dose reductase, AR)/p38 MAPK/cAMP NI S B
cAMP(response element binding protein, CREB){5 5 % , B
st /N BRUE IE ) BT 2P 4R AL AR B2 4247 DKD /) B D 6ER.
FIZE P B 44 PR AL TR T, R IR TR SRR3R ), B s
b B e S E R, Al e i p38MAPK/TGE-B, {5
S %, N p-p38 . TGF-B, FI£T % 7K 1 (fibronectin, FN) 3
KR B LT AL B R
3.4 Notch {553 & Fl JAK/F 5 % 5 ot 5 1 AL AL (sig-
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nal transducer and activator of transcription , STAT) {553 i%

Notch {5 5 i ¢ T 98 595 20 M 34 58 40 4k 98 2P0 58
KE™S 24 Notch B & 15 2 1K 45 45 J5 , Notch i 1A 45 14 1%
(notch intracellular domain, NICD) % 75 1 fif 4] %1 , 1) 1 4
NICD 1§24 Notch "R iF{5 5 [N, 75 3 HE L [ Hes 1 75 48 L%
PP B S5, DT 75 S AR DG 93 1 & AR, BEAEIF S il
Notch 7EAE 7 B £F 2 Ak Hh 545 TS5 3 RTEC H 8 DR AC
A — AT, JAK/STAT {553 % 2R 15 Sy DKD % 9
B ) B A AT S PR O™, A HESE W, i STZ
V5519 DKD 1 STAT3 #1 1] By 1E£F A ALk ™

23 I iR ( chlorogenic acid, CA) PR K 5-mnME L 4 T iR
(5-caffeoylquinic acid, 5-CQA)™, y—Fh 3tk 5491, £k
VT R AR AN G B AE . A WFFEUE TS, CA W] & 43 38 aod 40 11
Notch FI STAT3 {55 it A ok /b £F 4 AL MR S5 B 2R AT
3 DKD
3.5 kLR 2 #H3R KT 2 (nuclear factor-erythroid 2-
related factor 2, Nrf2 ) {553 %

Kelch #E A SN LE A 6 & 1 1(Kelch-like ECH-associ-
ated protein 1, Keapl)/Ner/J]fIléI?j][]’fLﬁ@— I(heme oxygenase
1, HO- 155308 5% 2 2 L7 %o 4 P IO 988y i 2 B A AL ] 21
EH GO T  Keapl 15 Ry 57T 7, 15 Nof2 25 & 4 il 1
Wk A 52 3 EA BRI , Keapl 55 Nef2 fif 25, B¢
B Nef2 JEA A LA, S50 A AL SN JC P ARE 254, JE T
T ALHG HO-17E N 4T 4 A0 Bk R 2 3k, 1 ik 40 T A9 e 41k
HEJI

UEAER , Z IR ST SRR T %38 PR AE 2 FP B , £14% DKD
LR VE R . B RG] A2 K0 Keap 1/Nef2/Ho- 115
53 S SHe 1 ] i AW BE AL 2R 77 1) (advanced glycation end
product, AGE) 175 5 ) HK-2 2 Jifd 40 Ak 07 S48 475 , I T £ 4
DKD K 5UE T RE , 48 G ik i
3.6 PPARyf5 518

PPAR« . B/S .y 217 4 AT R S A2 32 I8 K 1 T
PRUOE 5% S 500 . PPARy S K 2875 B Bl ik B 5 i J5 Al
HIA RS TR OC. PPARy MBG @ H 5 R 5 24K
BUARAE LT YEAL S GUROC , X BEXTIR T30 bRovs Sz HIF R
HAERZE L

KT NS P RAN I —— NS Rg3(Rg3) Al
AZ 2 Re (Re) %} db/db /N U B E G471 HTARARL, 24947
Bijify DKD B 1, FUAASR BN PPARYy 335 F i, S8 AE FILT
EAE IR RIS T
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41  DNAHEAL S48 A&

DKD ', B EREE 0] % 5 DNA W SR LB A4l H 22 2
AL Y 223k , P 3UREE 2L 87 X 1% DNA = H LAk A
ZH 2R PR ZTBEAY, , DT 000 S 00 2T 2 Ak e PR e ik A2 HE 2T 44k
FE IR Flan, TCF-B 3 i) 175 T e 8.5t £ WAk , 22 % miR-
192 (D], FE R T A AL R
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WA T 5 % (dihydroartemisinin, DHA ) J& 75 5 R AT A4
W, Je— ML A RIPEZ . Klotho J&— il 32 B 7E H I
HRIBPIEEER, BA BB . DHA W] i
T H DNA H B85 551 1 (DNA methyltransferase 1, DNMT1)
14 2% 35 300 5% Klotho J& 3 &5 B B4k, T &2 Klotho 2 11
FFRE B 27 Ak,

4.2 :gih% RNA

£ #% 4E 4 % RNA (long noncoding RNA, LncRNA ) Fl
/INRNA (microRNA, miRNA)7E DKD [i] 5t £F 4 A H 4 4% o 2
YE - LncRNA [6] J5 £ (Homeobox, HOX) %% 5% JZ . RNA
(HOX transcript antisense RNA, HOTAIR) 7E DKD ik 5
B A R R 1 R A 2 B A 4E AL Y. miRNA
N3E A PR I R R A S S A b bR . B0, miR-29 1
N TGF-B/Smad3 4 525 AEAL 1T e 4 il 57, AT BT 27 4
AAH TR TV 7 o BFFTUESE , 38 4o 8 75 T AR H Dox
521 miR-29 j26 1% 25 00 B I, T A A0 EL 0BT B 000 i B 5 A
BH "5 94 (unilateral ureteral obstruction, UUO) /)N ELoEAT 14 B
LR,

UUBR IncRNA X J €8 {25 1 i 57 5% 53t [H] 7 (X inactive
specific transcript, XIST) RJ 3 i #11 lil] miR-93-5p /- T AU 21 fiEg
Jl 31 2 AR 05 B8 S ) 51 1A (eycelin-dependent kinase
inhibitor 1A, CDKN1A) 3k , M 1fii B 76 DKD B [i] 5 £F 4
A, Bk B A A 2 WA R B B A A R Ry 22—
BN S 56 2% B H T 3l 5 F F IneRNA XIST/TGF-B 13 % , Uik
% db/db /N RURY B ] ST 2F 4EAL

5 KRk S e

51 Lomiikdif

LR Sy 20 ML 1 R AT PGy, D B S 72 DKD
) BT 2 Al b H B 5 S mRPRAS 5 R A, 3
LRI DNA BT 2L RN REZEAL , T 2 ROS A BRI 4 i 52
oo SRR AU E 2 5 DKD [ B 4EAb i A A= | i
T P 2RI 2 AL (5530 B R 2T A A Jie ™

R ) CRR 0% B H R KB AR 5
RS B F IS, P 0 B LR A s 1 2T 4
&, BLH 5530 ) DKD #9524 BR/ 22 24 1R £ ¥ (receptor-in-
terac-ting serine/threonine-protein kinase, RIPK)1/RIPK3/{E &
T 2R R 445 A4 J8RE 2 11 T (mixed lineage kinase domain-like
protein, MLKL) {554l (¥ 8 1 % VIAR 5GP SRR 1 1R
AL (fatty acid oxidation, FAO) 7 B8 & 7= A= Hh il B2 AE A ,
PR (A 1 TR TR SR B B R OR ) B 2R AL S 1) W]
3 F I DKD H7 P B 08 A ik 2 % F2 il 1o (carnitine pal-
mitoyl transferase la, CPT1a) 4 5 1Y FAO K ot 3 & £F
HEALP",
5.2 LRk AR

ZRRLR A Wi B AR R R I/ ROS A AT 5
20 M S A P R DG SEELR] . 7E DKD b SO0k B ) A e
fiF- S BORG LR AT ER , ROS A= J3HE i, 48 10 /10 528 [1) i 27 4
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b BFFEEEA SRR A [ W R 082 DKD (] 2T 2k Ak

i Bz 2% A1 38 5 0 SIRT1/PINK 1/Parkin {3 5% , 3 %%
ROS Fh iy A5 Ht (37 FAAIR DA S b A e 4 R AR R A5 R B, 15 5
LR AT B E WL 0820 RTEC 323, AT & #E 5015 41 4 4k
PR

6 EHAhHLH

6.1 EMT

EMT J& DKD [l B £F e fbid fe i B 2 i F 22— 78
DKDRA T, RTEC 7E TGF-B A2 £F 4L IN 73K 8 T, K2
EMT, 540 A AT 4L A ML RR PR I 2400 o 3 2L JUL R 2T 4
20 M3 3 43 WA K R ECM B3 B2 i £ AL AR, 43 WA 02 4% A
LR~ A DR ' T JB 4 S S g o1

M7 BEAR T8 IR A A0 73 DMDD (2-dodecyl-6-
methoxycyclohexa-2, 5-diene-1, 4-dione ) 1] i i3 4 15 miR-21-
5p/Smad7 i ek 8 A S HK-2 400 P 0 EMT, M
1l DKD ' £F- 4L
6.2 V\]ﬁﬁ[ﬂ)ﬁ%’((endoplasmic reticulum stress, ERS)

ERS J2 4 R XS AS R 35 B S o £E DKD ARES
& U A SR A R N R AT KBRS ERS AL
11 B0 TR AT 7 R0 WA PR T 3 5 YRS AR S A 1
Jif (unfolded protein response, UPR) 45 & 14 {ig 1t £F 4 Ak AH 5
B,

FFZ0i T A (tanshinone T A, TS T A) 2 P& NI5
By BABUSh BRskARRE AL P AL B0 LBk I A BT O
R SF Z R A R ERT . TS ILA W] R STZ 5 5 1
DKD K PERK | FLIZ 4 g 2 4 [l F- 20 (eukaryotic initiation
factor 2a, elF20) Fl ATF4 25 H £ 15 /K I8 5 ERS®, 7R A]
AL I T miR-34a-5p FiEKFALFELERS S,

DKD S 4l R Hh 5 i L R Il 8 0 R e 2 — , IR
P A 2%, B R S LR 30 12 2L VR AE S
20 ME A5 530 B RO LB AL R EORL AR S A RS 2
ANZETE o 18] B LT 4EA AR g DKD 5 AR L i B B, 2 &
BB DIREHEATIE P REI OGN ZR o IAEk , WA 43T W
FAE YT B2 BOR 0 & % DKD (1] 5T 2F 2 A6 & s BT
PUGARWIRA . B2 LERTI6 DKD [l BT 2 Ak o 7 v e 3
HEEH T 20 SR A SRR R A, B
230 5 O B I B B R SR e DI RE i e 2T 4R AL I T
I VA2 LA S B R LT AL YR L K R A L
PRINRESSF Z R iRAR A AR, N TITSE S ¥ (] S 2 A iE R

BAKTTE , P2y 5d )5 IR 259 K BRI LA KA AR )
S0 ESCR BN E RS R ) TRE R LR GA S
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