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Progress in Chinese Medicine Treatment of Diabetic Kidney Disease

Based on Nrf2 Signaling Pathway
CHEN Xiao—Ying, YIN Li—Ping
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Abstract: Diabetic kidney disease refers to the microvascular disease of the kidney caused by the progression of
diabetes, and it can eventually lead to end- stage renal disease. Oxidative stress and inflammatory response
contribute to the key pathogenesis of diabetic kidney disease, and till now there were no effective interventions for
diabetic kidney disease. As a key transcription factor that regulates oxidative stress, nuclear factor erythroid 2-
related factor 2 (Nrf2) plays an important role in the development of pathogenesis of diabetic kidney disease.
Chinese herbal compounds of Guanxin Danshen Recipe, Tangshen’an, Huangqi Decoction as well as the Chinese
herbal extracts of curcumin, resveratrol, piceatannol, paeonol, salvianolic acid B, baicalin, ethanol extract of
Fructus Schisandrae Chinensis, and luteolin can regulate the expression of Nrf2 and its downstream factors,
which can improve diabetic kidney disease by inhibiting oxidative stress and inflammatory response, so as to
reduce renal fibrosis and other renal damage. In this article, the research progress in Chinese medicine treatment
of diabetic nephropathy based on Nrf2 signaling pathway in recent years was reviewed, and it is expected to supply
theoretical evidence and thoughts for the further research of diabetic kidney disease treated with Chinese medicine.
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H120% ~ 60% .3 Al 3% DKD. DKD 218 PE 347
PRI, TEREIRIFHFEE 10 ~ 20 4B 15 5 K05 % 5
W, FRZ] G R MR, WAERERE . BT
E2 #8 3¢ B F 2 (nuclear factor erythroid 2- related
factor 2, Nrf2) &P 50 2 W2 hr ik 2 1 v 1 o A%
e RIKA 0, EE bR Rk WIS E R
Nif2 5 $1 5 AL 2 1 G 14 (anti- oxidative response
element, ARE)Z5E, A NEZMRIPHT, &
PRI JAE B | 8 i B AP I e LA R B8 i ok
RGN RESEAE T, Ml B IELT 2 de . B /)
SR FEL A 50 5 R L, X T B AE S DKD
kA K AT BIOCHEEER] . TR EE25B7i5 DKD
LR ST TSR . DA X S A ok B 2l Ak
F Nef2 {5538 #6795 DKD BRI 5808 Ji8 AT BB
25, LU v 238 1 R R Nef2 {5 57697 DKD #Y
i — DA ST S R FEL B

1 Nef245 5 38 55 f2 48 o B-om F 49 15 R
L1 \ENNEHER DKDEHE KWL T &R
55, Gy AU P I PESEE (reactive oxygen species,
ROS) HY AR s ™, S 2L SHi A b ie R4 .
IEFARZ TS, Nef2 5 HE PRI - Keap1 A1
VERL, FFEkil 26s S FIBGREAR , ARZAERFAHXS 8K
18R I RIB K (H Y HLASZ 2 ROS & Z Fh oA
PRI 2R A i, Nif2 55 Keapl 43 25 91 % 28 41 il
¥, PO S HUAA BT (ARE) J5 i ) Nif2
Bkt e, KAEHUEALTER] .

WFFE "R, Nef2 R 5 79 DKD /)N BUE 2
ZUrh, ROSA IS 2, B 5 K AR SR A LIS o
45 T IR ARAbE . PUEERESE Nef2 35 5:57) J5 . DKD
NEUVENE R AR R B, Nef2 AL R
T AH G A BT BT DR 2 ik S AR O T S 1 A
3o Zhang M 4558 i 1755 DKD /)y BUFF /N ER 22 58 20
JL R Nef2 3 23k, WS4 PE EE DKD /)y U 46
P 9 5w, 45 5 /N B I ROS Rl TS
(MDA) ZKCFFEAR, I 23R hn4AURE 1 (HO-1) & is 7+
W, BRSO Nef2 7 S aE s, R
FRRE T, DTN /N ok 28 IS 200 i 2 2 By A £ 4 A
o UCERA{E B 35 K T 1 (silence information
regulator 1, Sirt])—FEy BEORSF 1Y 2 S AL T
HA WS IR B AC . (R E LR Tl g Ik 52 55
YERIY, il PR 45 2 5 SO WE 4 M Y Re =R AR A 2R

fiir, Sivtl 38 35 1F FH Tk STk ) il A 14 5 700 0S A2
PR~y B93EAEF] 1a(PPAR—y co—activator—1a,, PGC—1ar)
MBS RE, EMAERERERES, e PGC-1a
SN AHEAERS, P87 DKD S5 R 9 1Y S8 AL eI
BUUSARTIRE, I E B LR 4Efe, Zad
FE AP Sict] BEIKE , AT Nef2 AR N R
DNA 255 056 SRt B2, BN y— 27 e~ ok =i
MR (yv-GCL) . A H K-S ##0 & HO-1 1Y
Feik, MTH0 ] B E AL R B N . R,
Nrf2 {5538 % X% U 4% DKD 484k 07 14 405 B A o
Al

1.2 MEIRERE N2 B8 8h 7 X B A% 5
PR F «B(NF-kB) (1) B 45 A 5, Nef2 2
FIGA NF-kB (PEA", M2 8 RIEERF . K
PR -4 () IR, kB 2 1 22 2 R 3% B 4 1B
AR AL, S5 NF-B BHOF B AR, S5H
Jof B PR ) R A X R A R SR A, AR A DG R E
P3R5 . DKD B IR AAAE R AE™, T2
Tl R AE PRl F- 1) eIk B L RSO 2 T 12 a2 I W 2
ORI, Rl B N RS RS R, 2P 55
B /NERREAL, AT DKD & JE AT 5 5N, 2F
A% 4225 11 (fibronectin, FN) S 4H A E ZEHH 3 1
(intercellular cell adhension molecule—1, TCAM-1)
GNP T IR B T S B N ERIE AL, e
o | A B AN T 3 PR, Gong W ARG A ST K
P, BEEE IR 2 AH AR 1 (casein kinase 2
interacting protein—1, CKIP—1) W il i i Nrf2-
ARE S S8, W/ FN 5 ICAM-1 %3k, 7EdMmH]
DKD B E£Fdifbrb R s 2 AR . W, CKIP-1
TG, BRI/ RS AL A NF-«B . iR R
FEH T, AR IUL-1), H4N K6
(IL-6) S REH TRIEH . 5 A B & B,
N2 356 PR 2K 7N BRORD m Aer A40 J 98  92 1 °h B
i, U SR T p65 FINF-«B T, A
SRR SR B R 38 N . 78 DKD KU 4141
rhte s NF-kB & B3N, 8 bR A5G [T (NADPH)
IRV, I B AR E S 3N LA R ' [ia) Jo 2T 4
ks, R & AE AL AT BE 5 Nef2 A% 5 457 ik
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T NF-B 77K, DT sk 4 B 1 40 45 2
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8 AL

Hh 2 5 T Nif2 {5 538 %1 T000E J i B 6 S
eGSR S 5 B T, A R T N2 5 5
% TR RS B R AL AN BT 1R
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T RFE A R R IR Z W 28, 76 R 2GR
&, FE, WAPZW., BERITEESS5EN
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SOD /K-, I %0 i PR AR P HEE e, DA el 3
DKD & 41 F5 17 . Yang H 25188 32 5 % 1 IRT
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Figure 1 lllustration of therapeutic mechanism of Chinese medicine for the treatment of DKD based

on Nrf2 signaling pathway
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F A2 A 3 3 30 ) NLRP3 28 0E /M i 234 T & 44
PURAER, it EiE N2 AL HO-1, NOQ-1 45
2k, B/ D40 ROS 4= i, M i 4% DKD
SRR

2.1.3 FEE FHEB)TEAAE T R
e Rz, RS, Xing S 5E
WFFE T 1z 193 %o IR 4 71 38 (STZ) 175 S B PR /N B
BRI RZ MR,k BEPEE2 M v] Lo Sir ] 3Rk, P
Nrf2/ARE 3 }% , DT A i) S0 A 0 80 s 0, JE 22
DKD i & . 5K 75 5 P93 ok g o7 B /N ER R B AN i
(glomerular mesangial cells, GMCs) PR AN AL X
FEPF B By %oF e W5 1 ' /N BR R B A 4 A AL 1Y
SO, 45 5 BT e B AN AT 7 45 S e ) P B
i £ PR 2 AH EAE AR 1 1(CKIP-1) K% N Nif2
K, HXFHO-1. SODHA FIAVER . #nFHE
13 ] B 3 BOTE CKIP-1 B Nef2— ARE 38 B% & ¥ 5
LR

2. 1.4 FEEB SRR BIE NS TS RER 2
PEEU— 2SR Y T . PIERER B THE PR L
993 72 1R VR FEATL TR AN G138 10 61 P Rz 4 0 = LA
KAPEIAG, R 55N B VA OC . W
AN PR P R B R E 0 DKD K R R 4=
B, BEARIORE . LA SRR bR, JFE R A
ZUrp Nef-2 J2 HO-1 R 3R IA K, el S A
Wi FHBER B = A A8 bR K AR LA 2 Al
Wi, RUIPHEER B id i /E H T Nef2 2035 DKD K
B RN dsf,  HL AR .

2.1.5 #%3F WS (baicalin) /& M H 25
Lo R — FR G R R 2RI A, A
HR . PUAMLSEER . T T B A
miR- 141§ ] P84 DOBRAE 208 P 1 (Sirt 1) 2%
BRI B A VE FAL , &5 B, #EEF T
1RYT JE B9 DKD /N BB 4120 miR-141 38 T,
Nrf2 B B 7 Siet] F63834 0, H. Sirt] 7T
FIHHO-1335, SRR BA 1T L@ ] miR-
141 #2355, MG Sirt] /Nef2 {5 530 8%, e
M HO-17KF-, 18%% DKD A ki

2.1.6 A RFEERZ TR T (Schisandra
chinensis fruit extract, SE)-J& 15T 4 Z BN 0]
TS AT B ) —FP A RO 5 o Zhang M AEPEE ST 4
R A7 TR 2R 5 DM DR Vs /N BRUBEHRY , 4480) SE X
DKD ‘B WEf A5 (0 5 . 5256 % BHL SE REAA SRR (IR R

FUR & S AR e ALK, AT DKD 2 4 A
it E BRGSO TR OB db/db 2l
T/ I8 BB J s 5 s S Ak o7 9 S I AR PP pL AR, 25
WA T LA TR BURAYT IS, AR B
JINEL 24 h R B R T A MDA JK P [AIG, Nief2
HO-1. A2t e 2 R FE mH)E 59 % (GCLM) |
SOD Z5 A F ik b 3 . Mot , SE nl g
I A B Nef2/HO- 138 %, /5 GCLM ., SOD 48471
AL ARG, IS DKD B A b4

2.1.7 REFF AKBERREHEHMMHFAAER
Wi &AL BHEENASSZ—, IRRE
TR, PiR . PibESRIT . KR gR
A TA) 3R e R R B TR A R Nef2 3 A g PR
(Nrf2—/-) DKD /N U & BE T RE LA B2 SOD . v &
Tkl e 2 R B T (y—GCS) K-, 45 5 /R AR JR B
AT R AN Y Nef2 K, IR — 2
PEHO-1, SOD K r-GCS I A, It H/NRIR
R I IUET LR PR R UK PR 34
M FRAIG o DAL AR5 45 7R AR 32 0 3% AT 30 o 9876 N2/
HO- 1B, AR E b 5 RS () DKD B
2.2 HHEHF dEoSTEEMAS. L.
VKR SRR, EA G MO . AT IR ik
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WFFE &3, 25 2 7 B B 2 (R B4 ROl B R
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2H A 6 DKD AR A i 5 i sE mm pIL ], &5
TR TS 9 DKD /) BB 240 0 5 7k
/B, H AMPK/Nrf2 15 5 38 i H i il R A0 I 1 R 176
AL I (p-AMPK) . N A 5 4% K F E2 AH & 1A
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