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Research progress on the mechanism of curcumin in

prevention and treatment of kidney diseases
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(‘Graduate School of Zunyi Medical University, Zunyi 563000, China;

*Department of Urology, Affiliated Hospital of Chengdu University, Chengdu 610081, China)

Abstract:

Curcumin is a natural ketone compound extracted from plants, has anti-inflammatory, antioxidant

and anticancer effects. Due to its advantages of few side effects and wide range of targets, it plays a protective

role in a variety of kidney diseases such as nephritis, acute/chronic kidney injury and renal fibrosis, and has the

effect of improve kidney damage caused by drugs or toxic substances, alleviating the damage of chemotherapy

drugs to the kidney and synergistic chemoradiotherapy to play the role of anti-renal tumor. In recent years, it

has become the focus of research on the treatment of kidney diseases. However, its potential mechanism of

action, therapeutic effect and subsequent clinical application still need to be further summarized and explored.

From the perspective of pathophysiology, this paper systematically reviewed the role and potential mechanism

of curcumin in various renal diseases, providing clues and basis for subsequent research and clinical application.
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FRS (0 TR e B gt T Bk, EE A
WEH, RAMPLAMFWMAS B, Mg, %
WREN TR A R ER, HPEHERE
Z 0 TH W EONIR N2, B AT RERCA TR
I B O 2 4 AT #2512

F & (curcumin) & — M EZ MBI EY), =M
LB MY PSR R — P EE Ry . £
R LR ERHRREMN R, B—F NN
BRI, 72 e b AR TED), 323 th 2 piy
BHIRFE AL G 25 E B %5y, O THRIT &
Pl 2R M, QO A . BT DA B K
0N R A iRt . 320 R B SRR 2 EE
BFREPUAM PUR. R BRAR. IR0 mbE
FESCE T 2 R DA K VA 5 03 2 B K TP, A
K, FEER ORI Z 1 S T 2 Rl 0
Fi, BRI VR 2 50m B A R ER . B AT 2R
N SR 2 AR AR TS AN, RS
RN, EHERERE TIRAZERZIAS R
BEPE D, X IEN T AL S W AE IR ST AT
1. BARIERIMRCERI T X ERET B
P B RAF RO, H LA 58 4 B A
P F 22 3 3% TR T 5 0 %) TBH R YA 9 HR R

LHLHEAT 208 (K1), e R T HEEA R
7' HEZ 8 LB AR E
1 EHFETERAIER RS

B R BRI EADAEKE R BRBE UL
TG L, Hdww WA AL 22 Tk ek
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AT E R R 9T 254 5 B R o R A0 G e 40
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WAE, WA PURR ST, WS R Ak E
AMBH AR 2 e, TR, AN R R
L1 AT HBHRERHEES ST FERER
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AKI: 2B il (acute kidney injury); 1gG: %)% Bk 1 G(immunoglobulin G)
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40 = A2 AH L) B AR AR GUR BRAR AR S, SR
FEE JFAA PR 5 AL B SR REE, 2
BT = AR AR 45 A B A 2 AE B BT iR 5 K H
Y. 5i4b, B0 bk S HtIR 4G 5 B ik
N B DU T B H R R AME R G A 0k R 4
XA, FEUE#HH . BARAR iR
Hkd R E TR & . WSO AeIE S T £
REEWHERE SV DRI E MR E. 2LEER
b BRI SR B RN BRUE DhREIRTS T R BGE,
FEAH 7 /I BB £ bR £ 440 A 1 38 5 AN AZ IRl -« B
(nuclear factor kappa-B, NF-«xB). & H ¥ B
(protein kinase B, PKB, X AAKT). ZZJ57HE
% M P (mitogen-activated protein kinases,
MAPK). #5875 2 H 3 (extracellular
regulated protein kinases, ERK). {214 FHIE
1k, PR TR R E .

BAHLAE 25285 R AR Im L 2 B H
Hor v B S Pk e BHRECE A4 2B KT &
BRI T AR A2 P BB AN M 7= A2 B & Bk i 5%
B E. CDACD25 it T(regulatory T, Treg)
i L I B A A 4 e P R G ) T 52 1 v O G
fEH . Lige!AILee 5 M FCUEDT, B E
I N A A v Bk R AR B S AL R, IF
5 Treg 4t o AH BAF 0 HIBAH ML )54, PRI T %
FE 3R A G1(immunoglobulin G1, IgGl). sk
K 1G2a(immunoglobulin  G2a, IgG2a)FlHT Xk
DNAH ¥ $ifk(anti-double stranded DNA
antibody, dsDNA IgG)I7KF, MG/ R HIR
EHEE R E5WAROMEARBE2EA
(proline-rich tyrosine kinase 2, PYK2)7E k40 i i%
16T B B S MR I AR R R ke B A
F o Wang®5 @i i FEUESE 1 2235 3 Al i@ HiIPYK2
IEAR PR 4 0 IR EL A P P38 5 F R PG i £ b
EA24 hpREE K, AR 1 /N B AR IE 1t
B
1.2 MEIRE. UM ATHESAERUE
BB MER

EEZERLNINE R R AV IENE IR LN =RE e/ Fe = AN
TR B T8 o O AR 5 R IR JORE 3 P AU 7 A R
L A0 R U TR 3 BUE /N BR ) e B RS Y B
K R 2R 45 RS DU RT3 R AORE R 7~ W PR AR

S HEW L UTRRAE L AL I AMEMT LA . Zhao
SFUYBE R SE T 22 3 R AR HI HUdsDNA I 5 5
/) Bl A2 ZH N ODAE 32 A4 T B 1 45 M S AH SR 2R 1 3
(NOD-like receptor thermal protein domain associated
protein 3, NLRP3){IFKIE, BRI RME. B>
JREE 1, W22 A/ BURSE B R (M5 . Tusg!")
JUJIE S, 22 B 3R BB AR AT 2 5 0 DK B S AL L 3
FrEWTN % (malondialdehyde, MDA) & & 3
AN B AL (superoxide dismutase, SOD). 7%
Jot B BK B (L-glutathione, GSH) it 4 b & B
(catalase, CAT)HIKIE. BRIt A, FZEERIEFREL
TR T AH ¢ B Bk B 41 MR Rl T -2(B-cell
lymphoma-2, Bel2)H 58 X (Bel2-associated X,
Bax). Mt K& HB§3(cysteine aspastic acid-specific
protease 3, Caspase-3)[FRIE, $EFEBcl2bl &
Beclin 1. F& R E H 1853 (microtubule-
associated protein 1 light chain 3, LC3)HJ3KiEH:FF
I8 i TG LIS - 3-8 (phosphoinositide  3-kinase,
PI3K). p-AKTH BRI EFEMNE XL EA
(phospho-mammalian target of rapamycin, p-mTOR)
KF, FHE IR FE2AH 9C K F-2(nuclear factor
erythroid 2-related factor 2, Nrf2)FlIfL4L 2 A A1
(heme oxygenase-1, HO-1)J/KF. ZEil, FHE
15 BOENrf2/HO- 138 A PI3K/AK T/mTOR &
PRV AP T TR DA RO R
. DLERTRIR, EEERNSUgEE RE
7 BA — € KR M

2 ZEREMERARER RS

AKIHE BRI RIGIT H, BB SRR
PO . AKIP) 2 BEARHE R B RS R K, T
B NE . REEIG M, JRERD . AKIF=A
i L R A kL PR R VE AR A L R B AN R
., WARINUEIEFEJE . AR, B, 4
PR T: S, T3 B 2 B B 1 DR 2R RR A AE
i AW KR R 1 S 3 3 (chronic kidney
failure, CKD)H % JREEAE, B EE 4w H
i, FEAEE GG R S R R R R &, R
B Dhfe, BH B D ae 0k — A DL B 2 2R
SRS ExE T, BERNTRMPLEA
10 RE AR F R 68 A A o 3 o ot B U R e
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P S B BB MR AR A TR
AL NG STV R ] I B IR R, R PR REE
1S 1) 20E AN K B O PR S 5 B AL LR 5 B
B SRR AR OB R R, X R TR
1B F PR R A 9 B SR B S E E . Cui
20T SilvaZ5l'™, Machado% ! RIK ar i iof i
TR, 22 E REXT K BB I A R It/ P R 5
PAAEDRIET G AR I PR A SE R T o tumor
necrosis factor o, TNF-0). [7rZ-6(interleukin-6, IL-
6). IL-10. FHiZEy(interferon y, IFN-y)FIBELE
fiff(myeloperoxidase, MPO)§ #GE K+ 1 & &, s
SOD. CATHIGSHAEHT A NI & &, ] 1
PR V5 B ARORE s N2 M A A S B 7 A
38 5 AT TR AR AR K TR T U A e
FETD, MMC s 7 Thae. BHIE T IS R 4
Fo LR T EIELBIEACSLA/A I H Ik &k
Yylf4(glutathione peroxidase 4, GPx4)if i K IE/E
FH o B U D A ML/ P 8 3 400 0 B P 2 2 il 5 o il
KB K K i 4(acyl-CoA synthetase long-chain
family member 4, ACSL4)FRIAEZEFEWMN, %70+
i FEAPEA R T EE S, KK T
GPx4 Kk, BEWH I F NI H 71X —
B, UESE T ACSLA/GPx438 % 1F 22 ¥ R 42 A ik L/ 7
BEVEF T SR B B R FE G EH

phAh, LiZPUfWangZ 2w ek i, 23
R AT AR PR FAE T RS A AORE S L AT SR RO PR A
MR E e . TollFESZ 1K (Toll-like receptor,
TLR) AT LR 1) 40 B A5 25 O A% R I Ak A 2 R A
PN, BERE 54k K- 88(myeloid differentiation
factor 88, MyD88)H /& MR H g FINF-
kB 5 8 % A 75 1 R R T R 1, AT RLOE K
B> TLR . WFFLEN, MyD88HRRH A it ik #3
¥R JE B RAFAIRHT Y. B AR SE T 23
A I TLRORI R IL,  #E T 75 H F i -IMyD88
WEARIEW D, LW T TollFE A2 7R 41 B A 25 (1
WU AR 1 A OB, IR BRAIR T 0 S 3 M4
POREEA A AR, AT BR3P B I T B O 456 HL 45 44 4
FRERE?, HePhamt st T Z s RV E Thiak
IR, R PIRR K R S/6 ) B JIE LUK 2
PR, B ERACF AT LR R AR 1 E
NERIER . BANE Y 5K L e dath, I Bos

mTORMK4 15 5 K F--1a(hypoxia inducible factor-1
o, HIF-lo)/ L& W B2 AE K K F~(vascular  endothelial
growth factor, VEGF)H LM VEE g tdkfg. LA
RIS B T 22 0 AR BE S AT RGE B I R AT
RRESCN, AT TR AN E o7 S0 1t B 4% A BH 1k
W FE R .

3 EERNETENHIER RIS

B 2T YAk e 2RI 90 d5c T UL IR BEARFALE , 3R
P9 N ERAE AL AN NE (8] BT ik . B 2T 4EAL
U ES B R: Ba). BOR. AT Rk
JEPY, TEJR BB B, RREEME I SORE R G R
T R TR AT PR A0 A R R N R A
P A AN 51 RS SRE 4 HO IR, bk S A L R
ZERRY A . RS AT B, 24 E /N
B R TR 2T AR A A B R, DT A ol 4 4 4
Mo WU AT 4 e, {2 13t a- /L3 25 F (alpha-
smooth muscle actin, o-SMA)FIFRIE. A4 KA
ML 7 (extracellular matrix, ECM)¥E i, &
FFEEa-SMAFIECMIITR, 1 IR S5 44 A T fiE 32
WK, RASHAEND. Hir, BEAMK
IRTT TR LA ROl B D e R e Ok

5 U RSO ET A 20 i PO A R /N B TR 5 B
1l 3 U R AR L EAG I B 3, T X A A
AR R R A 5 RAE 5 IE s EaE = VI G T
LE AR < T8 B 0 AT DU R ) £ 4Rk B R
Chen®5PIERE T it R B, 25 2 22 7 B i - WE 15
TR WG SR AT A A E e b 5 PHSE M SR S
PP B LAH ELAE FH IR Ao T 20 R 1672 5 1 (adaptor
protein, phosphotyrosine interacting with PH domain
and leucine zipper 1, APPLI1), I 5REEER A
(adiponectin receptor, AdipoR)4:i &S5 2B
P s A B AR AL, F BERR A L R iF AU AKT
RAFPUE A 1E A . LuZ 1 Chen 2@ b
WHFERH, R ER @ e B INLC3B/LC3ALL
fEAMIBeclin-17 1k PATS 5 H R AL, 50 Sl
PRAE BB K BB 18] J5 21 4 4 v 1 4e0hE 4 T e [
F: 38 AT 4 HINLRP3 2 P8 /A P DU 5 5 0,
3t 1 PI3K/AK T/m TORGE ¥ 5K BHL 11 5} 1) £F
Yl BRULZAL, ZmEIE R HIHE RS 0
“Fb(repulsive guidance molecules B, RGMb)f]&K
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& % T Rl AR a0 4 SR B B BH (unilateral
ureteral obstruction, UUO)'E/NE b 57 41 Ha 1) 7
T, Mt B En 7 #EAeERRE 7RI
(transforming growth factor beta 1, TGF-B1). g
{¥.Smad’& 12/3(phosphor-drosophila mothers against
decapentaplegic protein2/3, p-Smad2/3). Smad?2/
3. FiEEA. KREEA . REIV. BEEAM
SMARFRILKF . Z R MHIRGMb )R IL K
HE LT 4E4k . LinSPRF R, EE R
BH L S B T IS NE b A 1R R B A, O
ui%fﬂﬁ%lJTLM NF-«kBfi Sl B A /EH . Zhu
SR FUAE W, 223 FE S P HIAKT/mTOR

LE%TWFJTGF B FHIE /NG b R A M iy b Bz - 1]
JREEAR, AT B LE B R 7 4R 4L . Zhou 5D R 7t
UEHT, A E AR A K A 2 40 (human
umbilical vein endothelial cells, HUVEC)FIA ' /)\
R B2 41 i (human  glomerular endothelial cells,
HRGEC)EPE’JIL O A A T B P R T SR e AL

— M RN EE 4@?'”‘@%*%&7%%%7

TR 3 E MR I -6 O R B A Ak, TS
%Z*E‘:F‘ﬁﬁfﬁﬂfﬁﬁ .

PA_EWFSEUERA 1 22 50 3 ) DLER e £ FH TR 200E
SRR A atbimit, RIEPUA4ELBIER, X
B A g RITIER .

4 ZEFENEENERRIEITR

B e LG B B A e . B LR A R .
e 5 40 o B R A R B A e, TR A ER B R L
D T R 2 AT, Lot S PR R HE SR
VU7 o B35 400 P e 2 4 N B UL 11 O 2
M, 590%~95%, T Z RIITEE S, 2
Z (115 PR 32 RN S Ak 7 (0T 24 1, 5 30 5 0 i s
BTSRRI 22, AR IR R R A 5%, HFHE&
BABRIT %, WGIK EW T E R 2 sy
L yE TP SR, H R YE ST T I Y 5 K e
ST 2P, PR 2 e R A T AR ) YR T Y
RO A — AN SR )8 3R R A FEAIE 5K,
Z2 385 2 0] DR A O 10 385 BRI R R P U R 1)
EFPY,

4.1 {EALTFrEaY R EF e i ihiE(E A
i 98 I B8 R 7 A OGO T2 3 FL AR (TNF -related

apoptosis-inducing ligand, TRAIL)E N—FhikFEM:
PUBAM R T, R RIERFIEITER, AT H
T X G 7 A R M Al E A I R R R

KK . ObaidiZE IR 7T KB, TRAILSZ
TR IPE B A T i e A 6 TRATL () SRR E
It FLAT 2 E B i 4 B 195 1% %6 (reactive  oxygen
species, ROS)IAE,  [RII E0E M EOE 16 & E L
[T TR WA 12 S s PR ol | ] -
(death receptor 4, DR4)/KF-, fEit BT,
PRIt Ah, ZHRIE R L ler- 7R PR () FR ik DAL
[ R 2 e 4 ) 400 A R A AR T, O R A
fitw P9 2 48 B T 2 (matrix metalloproteinase 2,
MMP-2)FRIMMP-9 1 3E P K, 1) s 44 i ()3
U, GHFFRRM, mTOR A iR 2 i A& K i) B 2
VTR, HIH mTOR R FE A Ay S 38041 1 Jieb 83 248 el
Ak FSFHETMERPT . fEk i B, AR
FAE FImTORC 1 AImTORC2 () #1751 pp242 K45
RHPUE I IER, SR § A8 F pp242 FF A el
) B A0 B v AT (B, pp2425 E i R Bk
& Al ff Rictor(— FfmTORC2E ¥ & H) A
AKTHEHAKF N, HRERMBEATET, BH
T B B — R AT AT B T . E X A T
WEFERI 7 EZE RS B PEP %A (—MmTORE
) TR BB A I FH R 3 0 Yes AH O 2 1 Y 3028 B
AT DME R I PS3 B, BE IS S EIEAN
T,
4.2 {EARUTISSN A ETEIER

LHCRBR T 0T DARE i B e 4 M e AT A ) 2
VIR, W REHS IR BT BRI . NF-«B
15 5 10 B PR SO0 T 2 b e ) L AR R, 4
FE . PUE T AR ZZRE g N, XA BT b
Jo 2 A7 % AN 2 iR LB B A BB . i T
WESE, TR AN B 4 A B T Gy M
FEdm ) IG5, FF A0 HINF-xB ) 3E 4 LK gk b
P65, IkB. VEGF. 40/l HDI1. A AHE-2
(cyclooxygenase-2, COX2)FIBcI2JFik, MMImHEG
TS g 248 PR X TS B B
4.3 HI'SEMEEAILEIIER. B

an EFTIR, mTORJE e 40 i A= A< 1 B 2L 15
K7, i MMP-2F1MMP-9 5 i 7 41 f s % Fil 12 2%
[FOCHE R I . GaoS MBI T RN, 2T FE
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BT, LS AT AE 2 i M mTORIE #%, i
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RS, NiBIT B s R R T & .

5 ZERRWENYIHEETYERSIERN SR
SR RIMER R

ZIVEA B )RR R SN ) DL B0 AL
BAEE AR B HEW . Afedifs, sl
RRIERNL . P, 77 AR T A DA AR 4T
e S, T3 BUE T )R8 RN 45 R AR T ) e
A, AR EREFEE AR EREY . YR
VIR E BV IT B 7 OLRME 2. Im B Y
JORRH I A4 P EE ) B HE H DAAE, R EE A I
BE LB AN T 300 i B A, 3R G EE

XuZE 1 Ishaq B I W Fe R 0, K 303 Ak e
SPEA S M EREAE A, R R R IR ) 2
ER, MeEmAEIhae. 2R @R
AL T8 AN S Tl HEVHE VR FH SR 2 B k)
B E, JEE S I MAPKs/NF-« B 8 A 4G
N2 2% M T HCPT A (1) 453 35 7E FH DA SSG JH5 Th Re
FEIRERT, WangZE®) LiangZ M fLaorodphunZY!
FRAIE 7T 23 Sl UE ST 22 5 3% A o e S8 4 A i O
T4 3 5 Keap 1 -Nrf23@ B A1 R MERK 1/2 1)
P A SR Uk A o B B R B URIAR 28 — H R — T i DA J%
IRRE R E R E, RIE IR MMEK
Wt E T e gl R S A 4, X — AR
" Hedgehog(Hh) {5 50 B 4% 50 ZU 0%, JF S 8t
U GLFE S B0E R 7 (Glil. Gli2EkGli3) L,
HE T ol & AT 4E M P a-SMA R R L . AW 7Tl
I IR A 3 KB AR 4R SRR S T R =
AU AR A R DA ] 20 B 5 R Ak R AR
etk o 7 EThAEY . HuangZ5 W e £ 0,
FTE K ALNSIE T miR-181a/PTENE % 0% 4115 5
Mot Edi. ZEEAREHMAYWREER.
I T P 5 A BB 0 R R A IR L R O 5 )
,ﬁ;);ﬁ [50,51] .
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