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Research progress of polyphenols in the treatment of
kidney diseases™

Liu Pan-pan'?, Guo Wen-feng’, Sun Xin-yu’, Jing Jiu-zhen’, Yue Jia-xin’, Liu Hong-bao
(1. Graduate School of Xi'an Medical College, Xi'an, Shaanxi 710021, China; 2. Department of Nephrology,
Tangdu Hospital, Air Force Military Medical University, Xi'an, Shaanxi 710038, China)

Abstract: In recent years, the global incidence of kidney diseases has continued to rise and has become a
public health issue of concern. At present, these diseases are mainly managed through symptomatic and supportive
treatments such as maintaining hemodynamic stability, acid-base and electrolyte balance, controlling blood pressure
and blood glucose, as well as renal replacement therapies such as hemodialysis, peritoneal dialysis, and renal
transplantation; however, specific therapeutic drugs are still lacking. As a class of naturally occurring plant-derived
active compounds, polyphenols have excellent anti-inflammatory, antioxidant, metabolic regulation and other
biological activities, showing significant potential in the prevention and treatment of kidney diseases. This paper
systematically reviews the latest research progress of polyphenols in the treatment of various kidney diseases, to
provide a theoretical basis and research ideas for the development of related drugs.
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ESRD) ", FliE RN DR, FHER
T B B R R LR A SR BT R R F 2R B T
GO A Rk PUE Y. BT, ESRD &
H O E IR A OB IEEAUR)Y, BEET S
WAL . SR, H MLIE A (S RE AR 0L IE VP AE ) fiE
) 5% ~ 10% , & T EIEZIRTT, FEUET R
TE R A s AR | S
IR E K AE T AR 850 e A5 TR L RO, R T K
WA T, DU 208 R B A 2 3
M. 2R R ZAETHY TR RAE
Pk &Y, J& T ralds e iR v, JF R 25
APIE A, ARk B U 22 A U Y A 5T B
WFoE kM, Z MW B WG BRIGE A (reactive
oxygen species, ROS) 1 {f ¥ A (reactive nitrogen
species, RNS) , 1Vl %0 A6 BB 0T, DA TG O 22 1 JU
Wil W RER Y. AR GLRE T 2
TE B WE LR P i BRAP AL, 5 78 S R ORIR T SR
MTF A P22

1 ZMEkEBARET

LMY R RREAAY, W W
FEE . R e, SRR RSP, B—
ZAB RN EFEAM, BAEAL. iR,
Piw ., Yo, PiE . MRy R D
JIE R AP B B WL 3 45 2 Bl AR s v o AR R L A5
FERI N EENGE . BRI, B AIRRFK4 K
X Hrh a2 G 2 G W 60%, LI R K
WHE (C6-C3-C6) NHEAFLE, it —Lu] 73k
BOEE . AETFER . SOOI PR L BT R A e -3
B B IR S B R IR RN R R SE A A A, 24 o
Z W) 30%, A5 AR RIATAY (C1-C6) FA
HERATAEY) (C3-C6) 2RKM, IR —FHA 1.2-
TORCIEEIR (C6-C2-C6) BRI R AR =,
TR TREA . R RBCER T, o i
FERMRIRZ W T Y ARBRZ W h 2 Fh
N R PIREER (C6-C3) RETEM, WL F W
FAERP . REE AR FR W LG AR AR
MANRE. BARZERAGYE. iR, EL Kk
I 35 2R A

T Em 2 EY A feE AR,
PE T 28 S BL R F AL 22 5 A R & T 4%

WM o 2 I 1 B AN SR T AE AR LA SEEA T
YERIB SRS, A AR A P a2 2 i
AEET A S TR, B0l U A 980K
KL, R BRI AR T A WS PR AR, AP
BCBIH BB 5 A . X — SN AT B T iR 2
FOS A R BRAE S BB 0 1936 97 Al ok T8 Y
Bl

2 SENE'S IR RN

2.1 AKI

AKI & — i Mese ik o s . PAREI . AL
JUUTE A e 2 2 2 W 25 22 b DR 2R085 T Y i EEE
BARYREAE Sy B D BE TR R ) Y 2R B L IR |
R Iy M LT AP T i AR B D, WA
R E AR HL AR o ER L S A R A S — R A
o B R 32 T R R R A A e, R AR R
A 38 509%™, AKI Y & A 58 R R A Tz 1Y S
i . A ARBEMINBE, WOk RFEre, it
1M & CKD . HFT, 1 o 2% i AKT TN 33 By Je
PRI B R R R
2100 FRAIEVEF09 AKL TR AE S — b g
FUER)YE | EARR S RAE R GEEIE, K
SAEMML A 7 T Bodw BB, BN 2 LR
Py R PSRN, 8 HE AT AKLA A, S sis 4
A5 B SE FAFAE AKLRY A A . Kb 4596 %
BEAEHT . B W A0 AR S 8 S Rk D e R R A
PR RAE R A A PR, a2l AR 2 i O At AR AR
I N S Wl TR A ) W T A 1) B 4, O VR LR G
ABGR R B, AT RLIE S Y E W A b Y
T A B A3 S N, IR AKTHERE . I
THRJE TR 2E 2 0y, nl 30 2L I S0 A
WELSEURT T & B, B 524 2R ] BE BT 5 0 40 i
P AR R A, o) ) 02 e SR R AL, b %
i PR R ik A 2% Ml AKIT'™ . 2 15 1 DU 3 o 2 - 1 e
200 JE v ) T g U MR N AT R Lo, i A )
mEFESHF -1la (hypoxia—inducible factor 1- «,
HIF-1a) % MRIEAR, RN BOABER (K) &
WEEE RS 2A/ - R G, I KIS R4S
G RGN Z R 11 3 RAE/IMA, DT 22 fifk 4
AT RAGE . AN KRR DI RERTL . ik
WHoE R, ZWmib e HARIT AKLRE 1, A2
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4736 &

VRS 3 B B RO 40 25 4 ok k38 AKT, {HAS 5 3 — 25
W5

212 ks i % 89 AR B %A (Cis-
diamminedichloroplatin, CDDP) 1 i — Pt 4 Jifg 75 14 £k
ST, WOHGE S S B A R KR
(deoxyribonucleic acid, DNA) #2216, T4 DNA &
RN S, LRI AR RE 00 R 4 i 2
M2 A TG R o WA AT LAVR YT 22 B % 1 g
AL R B . SRR L O SR M S AL
SRR o IUEA 22 B U HE I I OR i B N
AfErp, B ECA MG R, E R
CDDP fe# W . /™ EWEIMEHZ —, 2Ty
PE, CDDP i3 i AKI A5 AU 75 52 56 B 5% b 9 32 i
o BTG IR 8 oA 80697 T B % f# i CDDP it
B B A, XA R i R A T Y 3
HRY, RRZWmibaWmabiR . viEf. vihb
. AR E A, HEMER/N. 25
G K RL 2 2 1) 9 K RS E Tk e, R R AT ) g
%, BT WFSEIE S48 K B X CDDP 5 5 1) AKT A
9 E . N, HUANG S0 K 9K 88 Ak 1
b Mg b R (Cu™ ) TR SR P A AL R 22 ] R
(Curcumin, Cur) (32K Cur-Cu) N T, HWEE)E
Ty I 2%, 4 B 1 R 2 B 3 bR ROS fig ) k474
A, A HEZ 2B (polyethylene glycol, PEG) I
#r & i Cur—Cu 9N 2K Fi 4 i Cur-Cu@PEG., Cur—
Cu@PEG i i % & 45 J& 2§ 1 F 2 % 75 F& ROS fig
B 85 A A 25 M 5 R Y (] T S b R
L -3 RO PE R T R AR A A ML AE T, DA
B/NEUAKL, R ZEE Y R et 325 & F 152
GBI BEIR (ferulic acid, FA), FA &% WAYHL R
PrE AL A", A EAKERNE (Fucoidan, FU) W & £7
TETWVER) KRR AL 2 0, B 2 0 T ik
259 . GAO ' FA 5 FU il % BT 8L R  (FA)
FUYKRL (FA/FU NPs) . P98 7, IABEIR 5 1 -
W R R & B (cyclic GMP=AMP synthase, ¢GAS)
A DL N 55 DNA 385006 e e i 2%, 2 H
TPt Z I K% A T (stimulator of interferon genes,
STING) Yy FE R FM ST K, 4 40 M5 DNA 75
S BE R 2 . FA/FU NPs 1] 38 i 9  CDDP 75 &
AN R Bt/ Ve 240 (human kidney 2, HK-2)
W K ROS ZR,  [RII PHE cGAS-STING i f# LA

R DNASI; . TEAM S SRR h, A KRR
B AL T B R B R E R . BRI TEAS
AR 2 Wyl FOA AR BE D ke B E . R
AT I R EOR BE5E T 52 0 B LAl

213 Baeh BEESGE T AKD B B E
HE i  (venal ischemia—reperfusion injury, RIRT) J&
T B I 2 D T IV P T L R S Y T
B IE 4 2458 005 ST i EE . RIRTAE I IR T rh o 3
HEW, WRATRE., BBE. CEFAH
Sk AE . BRI . B e R A B AME b
[ BF RIRT A 2 52 30 AKIT (9 5 2295 2 A4 AL 2
—UT 0 BEAEMR (ellagic acid, EA) 2846 507 A /K fift
PR, AR T 2RO AR R rh T A
PUR . B O i R T2 OE T . i
Tk JHiz Ji W W A% I IR 9 TR %0 1L B (nicotinamide
adenine dinucleotide phosphate oxidase, NOX) & —Ff
P A A, EA BRI 40 NOX ik K JAK/
STAT i % 1% 1L, B AR AE N 7K F, Jf% RIRI,
H AR TSR O e, X — RIS RIRIT
RIRI $2 {1 738 AW A 7 58 o BRAE T2 — Bl R AR 8
PERY, AR R R AL TR, DR
i AL AL D RE, 5 2R DI OC . B
C A F 5% W B Bk SE T 78 RIRI-AKI i 72 v % 4% 5 %2
PRI, oK TR e 2 DK R b1~ S ) — Fh 22
My a2 &Y, RAMBRiEk . iR, #
FFER . BRE I ESE 1 (ferritin heavy chain 1, FTH 1)
EYMAFEAREANZOLIEZ —, " HEE
BIEX (Fe™) BeAL N =MEREl (Fe™), LA
(ER VI 25N R e 7R g S vl e X 7N AW 1 R LT )
e O U R 9 R s T e v R AR DG BEAE o K TR
2 ] o B ] P FTH 1Rk /D W4k B 7o ik,
R I A, AT 22 i T RIRTAZ 1) AKTY
A K R 2 B AT LLIE R SRR T AKL W TE 2y
7 o
22 BIEHL

CKD & — Bty 22 Foip X5 | S 0 47 44 10 ' IO 2
REE RN , E LT 4L (renal fibrosis, RF) J& CKD
HEJ 28 ESRD 1420 B AR | 30k 40 i 4/ 3k o
(kB LA, T B0 I 25 AL IR AN T RE g kP
RF 2 22 i 952 06 & Joe 110 e 4 SR [m) 3 it A0 45 M
PR B LR LR L 18 R DR B R R
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AKI, RIRT, 254 J 3 R AR E T EORF A9 S .
WA WY JE TR S 2 W, b e T A A5 S
e, FERBTHAE. A, VRFHEY.
ZHAO S22V 5 4 7 ph B0 i bR A8 A B (unilateral
ureteral obstruction, UUO) F-RiF S /)N Fl RF AR AY
Ff 38 o AL A K 7 B (transforming growth factor—
B. TGF-B) i HK-2 4il g g 57 & 4 RF B2 7AL, WL
b R R N AP RE JE B A B, S5 R R,
B R BT S HIF-1a 855, W00 R AL, AT
0l G W BR 45 & 82 H 4 (fatty acid-binding protein,
FABP) FHes%, WD JAE . DU L 8k & F T
&, IBFNAYTRF H . XU BN RF (967 $2 4t
T2

LR Z5 Z W (green tea polyphenols, GTPs) J& 4k
A FEGEVE R, H AT E Y 30% ~ 40%,
BAFHILARRIE ., HEmEE, BRES, Hh L
WREKRH B WINBE S, & GTPs B 1
65% ~80%. GTPs AR ANE, AETHER A 2k,
Wk AR L, DR AR, TR B A B T T
AT LI A e e A0 B RG A . AR SE AR, GTPs A iR 3%
WA ZHIR . (2— RO H) FrS T/
ST AEAL . 2 A S R AE L, BN R4
YE 9 RF T U B9 11
2.3 HKR"EER

BEIRHAE  (diabetes mellitus, DM) 42— L)L 18 P4
e A A R A ) AR B, R e AL ] 32 A
TIE R R WA R, SRS R, K
W1 ey MR T S B R E BUEDY. BE IR E N
(diabetic nephropathy, DN) J& DM $5 & UL (1) S il 45 JF:
KAE, W2 FECESRD 1Y 2P, HARR e RS
PEAR FBR B /R g I AT B AN AT M D ARk
R DNIRYT R LR G O . s . mAg, I
BEXT B AR HEAT T, HIA YT R AR —E
JRIBRAE o RS PR AT BEBG I8 AR NEUE DI REA 2
AR B XU, ELER 2B B 25 Wy A B B . 2
BAWAMA ., SiRSFZMEYEME, HErA 20
SRR, B A 22 Wy 28 W 5 ] LA SIE 22 DN 45 £
oo 1 P E e LT DN & AL, WESE
CIFRINZFZEmIE5Y, Bk A SEmine . H
B B AE

TS R I — M R IR AETE 10 B o T 26 2 By ik &

Yy, 283 W AR W 5 BAT B i K A ) A
FHEE . WFFE R B, iZ LS W) AE AN 5 0 i W 7K P B
HI$2 T~ , AT B R 45 T R (Streptozotocin, STZ)
75309 DN /N BB /NVESIT - 25 41l SO o6 S i
PIEIA,  DATITJE B Y R G 4 5 I g R Y. 3ot
WF5E IR YT DN AL T8 iy WA, Rk AT DL 22300F
KARYT DN ARG DI REME £ A o

SERZ W (apple polyphenols, AP) & M SESL
R —KRARZH, MW, BAmR
KRBT AALRE Ty, A B TR B 1 % sl 22
AN AP I G B A TOR-B K ik, TE
STZ 175 5 (1 DN sl W) 5 84 7 i S A L 5 19 S Ak
JOL 240 M ASE Y g SR B W 2 R BT RARE T, OF
G B EA S0 B AL FII B4R AR . fEid %4
PEFA R IPAG S, AP A BN IRTT DN BHIZy
24 GREHEXER

oY FR GEAE 22 T IR B9 5 5 E e vh &
B RS . M RGN, B X A
BP0 S T 32 PE R AT e, 2 A B Uik A
TG AR IR, e 5 A A . b,
PR 2 — A A B PR B A T A0 O e A
ANBRBEE L S N R 2R S AR A R UL Y e TN
Z P,

HEE B N —F KRR Z sy, AT
ZREY . WSR2 BATUAME L 4T
AL LT T AR AR Z M AR s e A A
YRR, AR AT B L0 R A -1
IR I I35 D A VB 9 R O 4 IR B A5

ARG ML BRI (systemic lupus erythematosus,
SLE) J&—Ff 2 L2 KGRI A B St pon
WARIC BRI . WUA B . IR R 58 K B E
RIETEE 4 (lupus nephritis, LN) J2& H % % UL il
I IF R REZ — . 2940% 1 SLE 8% 23 kRN
LN H i AR 32 AR 50 Ak S 2 30 ) 5 2 iR 97
DLIE 22 ok & o ESRD™ . PR, Sl /8 % Fils
e PR % 5 I 22 e e e A B 8 400 ] 07 58 1) 8 R
VIESLY/8

LA 2 AT AR R B IO R AR Z2 W 2 10
M B 0 32 K 2 (protease—activated receptor—2,
PAR2) J& T G EH IR Z M, CRIES N HE /R
B R B AEIR TR S . A R AR S — R B o
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BCPAR2 FEPUH, BEMEA M GiZ Z ARG, W
R R U B A0 B AN S, 2 8 Y ERK1/2 i
NF-«B {5 5 # &, M 7E LN & 42 5 I 4R 3
B,

:L,\-I:I lﬁﬁtﬁ

g, REZHmAEGYHRA B ERT
77 o AR R B A ATS i e A 4 R EE AR L K R
25 . i AR 22 5 B s v Ak TR A 55 G BRI 40
WA [ AR Yk R RS RG, AIfE—
SE PR JE bR AL 5 25 ARl Jy e e . AR,
HATF AL N R R B, SRR £
) AQ 5N AE R 2R, Hah i

WET RGN ER, MAREH, LHEX
N, WA SRR, R AR, &
PARBLZE S R, IR g B 7 o 1k & B — 7 ik
BORAE ;s Fovk, 25T 3 Wy o 0 a9 A7 2%
RIRAEE A BT . Lo, 2R Y R IR TE
ZESt, A —ZWAAEARMY . ANFETEAL . AR E
KAFPRA S 2257 Bk RO A — Rl A
TR Z MR R RS SR R,
il 45 2 W 0 LA S BRI R AR A o R, R BIESE
SR AR T BRI R SR A O R, A
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