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WE: BN HRREEFILERRETFRE (EGCG) XM S KBS M4 0y B /E H A HAE RS, Ak 50
HOSD I RE (10 H/7dl) BEMLA A28 X IR, S Hifhdl, EGCG AR, . miladl (25, 50, 100 mg/kg) . &
A K AR 2 A R R AT 7. 5 mg/kg IRAAH & B IR IEAY 23 (ot IR IR e v E AR B K . A2 14 d R, MR K
Fl— Bkl , HE Jeihiiss B 48U %481k ; ELISA 35 AR & IR #E & (BUN) . WLEF (Cr) . Bz C
(Cys-c) WEREMREPEANER-18 (IL-18) . FHifha+-1 (KIM-1) §9&A &5 200 S 5 5 i i
(MDA) | $4 kAR S AK (GSH) . B A LY LEF (T-SOD) &7 fk; Western blot 3 kil B Kz B ¢ .
M AT 2 AHEHE T2 (Nef2) AW S HEERMAREAH 1 (HO-1) ‘HMERLKT-, R EGCC FHAl
PIBCGER IS 5 R RSB BR A M s, BFHEE%AR, i Cr. Cys-c A RFEML, RiEH IL-18, KIM-1 &6 &
FRAK, "B Rz Jirh MDA WJEFRAK, GSH&JE | T-SOD 1 HTHE . [N, B R 3K Nef2 &4 S RAL, MR Nef2 | 4
4 HO-1 S ETHE . 4518 EGCG nli@id s Nef2/HO-1 {5581, ZHxHENA S K RS B ScEEN
KR RWETILERKEFIRER; WisH; BFiid; Ne2/HO-1 5558 B
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Improving effects of epigallocatechin gallate on rat kidney injury induced by
cisplatin
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ABSTRACT: AIM To investigate the improving effects of epigallocatechin gallate (EGCG) on rat kidney injury
induced by cisplatin and its mechanism of action. METHODS  Fifty male SD rats (10 rats/group) were random-
ly divided into blank control group, kidney injury group, EGCG low-, middle- and high-dose (25, 50 and
100 mg/kg) groups. The kidney injury group and the drug administration group were treated with 7. 5 mg/kg cispl-
atin by intraperitoneal injection to build the kidney injury model, and the blank control group was intraperitoneally
injected with normal saline. After fourteen days of administration, the general condition and morphological changes
of kidney tissue by HE staining were observed; BUN , Cr, Cys-c contents in serum, and IL-18, KIM-1 contents in
urine were detected by ELISA; MDA, GSH and T-SOD contents in renal cortex were determined by kit; Western
blot method was used to determine the contents of Nrf2 protein in renal contex cytoplasm and nucleus, and the ex-
pression level of HO-1 protein. RESULTS EGCG intervention could improve the pathological structural changes
of rat kidney injury induced by cisplatin, decrease kidney index, and decrease serum Cr, Cys-c contents and urine

IL-18, KIM-1 contents. Moreover, renal cortex MDA concentration decreased, and renal cortex GSH concentra-
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tion, T-SOD activity increased. At the same time, renal cortex cytoplasm Nrf2 content reduced, but nucleus Nrf2
and total cell HO-1 contents increased. CONCLUSION EGCG plays a role in the improvement of rat kidney in-
jury induced by cisplatin through the activation of Nrf2/HO-1 signal pathway.

KEY WORDS:; epigallocatechin gallate; cisplatin; kidney injury; Nrf2/HO-1 signal pathway

TG RACR 2, Mrds (B, HIFE AT
CWERER, BEt. BErk. ks, e
R, ERCMANTRERSZ — AN
Binl BER AT B R RN 2 —, BARRI K
NSTAEFTF 45 403 P [T e T 25 | R i o o Ak = e 3
B B T R vk R AR R R R
IR, A BUN, Cr 5 h7 B I 2 AE ) 3% iR
Ak, Kl Cys-c K2 /NER I8 A D) BE Ko il TL-
18, KIM-1 5 i 5 /NG T A8t

KRB TILARRELETMEE (EGCG) J iz
EFLEE. I, WET. RE. MTEHEY,
BamEi, AR BENPUEADIRE. B
T, EGCG nli@ it iG BRI N4 0 B i 2% . 06
PEEERIE AL, T NO Gl . B4 s b A A i s Pk 55
REPUAAMER, WA, BAPIR . bUm AR S50
PEST A X B B 3545 S AR B A %
EGCG Mfbg5 A i et , 2HAPUAMIEN
ML, HET, XA R s i 48U Ab N 5 640
EGCG 2R HA R EREATE R, L2 2 H b
LSRR, A A R T R AR A SR B, T LA
s Nef2/ARE (Brs b iioty) (55dik, 7%
PR R, AN IR AR
A, Al ML AR S AR B ORI R IE T
AEVO . HF R ML A AW 1 (HO-1) SN e
KEBANL UKL, BYURPEZES
fit, AT LUE JF 1 21 R FE MR, 8 B P A
W Prge . PURT AR . BT LEINR,
ARG HEPE EGCG (FA = KT 95% Hfk) XK
S B BRI E A TS, B8 B PRk
B E DIREIR A . B AREOR A . E A ZURERR A Y
S, I TR EGCG Sk RUIB i v
YEH S Nef2/HO-1 {55 8 H KRB R A Al gedlLiil .
1 ZHHBEHE
1.1 5 iXA EGCC (AR >95%, e
20140426, TR AV EHECARA ) 5 WA
(#t*5 307026CF, FEHIZ5ARA ) ; BUN i
& (3 20140501) , Cridi& (#tS5 20140422)
(FE R EY) TR T A RATR) 3 Cys-c 5
& (4t 5 20140420 ), KIM-1 i 7 & (it 5

20140425) . IL-18 k7 & (4ILE 20140425) (@I
PIRAERH R AR AT 5 AP il Nef2 HTiR (31
5 20140512) . HO-1 #ipf& (35 20140520) W
R R A ARARAF . B-Actin FTI4K, 4
“Pht. WP, BE PR & & BCA H AW
JEME R & (165 20140525) , W Tk st ah [ A
ARG RTHE A A5 M5/ MIAZ AR F 0
Mg (it 20140428, A RAEVF AR o
1.2 R L 5w 50 MM SD KR, 4~6
JEli , AT 180 ~200 g, HhERM BERIR 5246 5)
P R4, YA #%IES SCXK (iL) 2014-
0004, 50 H SD MetE R (10 H/4), #24k5
BEHL M RS F R4, B A 2H, EGCG 25, 50,
100 mg/kg A[FlF g FidH, 54 H— KM% EE
SHIEA 7.5 mg/kg il 4 B ROIBIRLD 2 Xt
YIS R S A AR A R K . WA H, EGCG AN
() ) T PZHME 15 45 24, 25 0 BRZELFN S 45 £ 2
B AR ALK, g2 14 4
1.3 ALE 725 N UVIS00 AIMEieRE it ( it
AL A A B2 W) 5 GENIOSPLOS Y Iy i fiff 45 A
(#i+: Tecan /3] ) ; Mirofuge 20 R ZUAR 15 /5 33 550
¥l (3£ [E Thermo Fisher) ; RM 2235 AU 4] #L
(75 % Leica); ChemTron KSW FIS:~~ i fi s (&
Leica) ; EC3 BIEEIE KR 73Ht Z GEABERE HL UK AY
(22 [H Bio-Rad) .,
1.4 ndgirh 7k
L4 1 KREEFRHEME MM SD KRG —K
RSB EMARBE T, 25 Aamyok, sk
12 h jR#E, 4 °C. 2000 r/min B> 10 min, HF0E
) IRARA 733 0.5 mL EP 41, T -80 C
UKFE R 45 DR AF R T, MR 2 RO B A AR VR A7 1E
30 minZ N5E. BITAREARG —ERT, FHARF
PRGEFEA B T3 iR rpRlAl, RS S VR, FROE iR
i, MRS 20% SHidH, 0.5 mL/100 g {K
FTit R, MR KA M, FHEFE 2 h, 4 C,
4 000 r/min &.0> 10 min, B EVEE T -80 CUVKHE
TAe, T AR RIE . BOEIE, 89 25485 R
HAKMAE, vKAEBERUERGRI0, IEANR T )57
BIFRAE 1O 5% B E BT i, THSAE N B e A (B AR
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Bo="E TR/ R BT R x 1.000) o HUHR 43 ZH UK
T 4% ZRH DT HE 4efa, HARB B4 S
BHE R RE T - 80 C UKL, H T Western
blot SZE6FH & 5256
1.4.2  KEEHLUE F WL B B 5 2 45 BT
4% k22 R T R Ay KRV 48 24 h )7,
R EERRE K,, WA AR, =, i,
Hiles 4 wm BEEEAEED) R, AT E B HE g, h
PERIBE S, S WA (10 x40) T WS4
B KB LU B AR AL

FREE R ES IR S0k, 1 0
ANERIE IR B [ e B MG A=, /NG B A M 2 3 /K
fifr, RS NEEPESRAE, DR NMIR I, 2
Gy /INBRFEJRC R R ) s A 5 0 b, kIR /NG I
FeAnprp K, 2 E R, B RAMEIRE, 3
g1 c INERFEIC IR K ) o W 36 A4, oI /NS
UMM R K, KRR, TRIB TR AR
1.4.3 KL% BUN, Cr, Cys-c, R IL-18,
KIM-1 &4 8NE B “1L4 17 TR RIE TG .
PR, kg IR ELISA 35500 &6 I B fE,  BEbsiX
Ky KA 640 nm (BUN) . 510 nm (Cr) . 450 nm
(Cys-c, IL-18, KIM-1), # & # B LM%, W
ERALWOLREE , 2hlbrmEdZ .
1.4.4 KRE' BT MDA, GSH & A #& Fl T-SOD
WM B 14017 TR SRAER RS R,
KPR L, e RBL =1 : 9 L, m
A9 (A FRER K B 10% 5 B2 BiA) 3, 2 500 x/min
B0 10 min, BC_E W AR, THS He I MDA |
GSH 445 53 52 1 T-SOD 3% 46 I35t 351 & 136 B 45
EefE, KK . MDA 532 nm, GSH 405 nm, T-
SOD 550 nm, XZEKIHE, W R OCRE
1.4.5 KEE RS Nef2 | A% Nef2 F1E R 5
HO-1 S R IA M BRI R BV i 22
100 mg, A 1 mL & H 2K % o, HIHTI0A
1% PMSF J& %), vk L2)% #:4F, 12000 r/min,
4 °C, B30 min J5H BV, BROKR S E
Flo BFRBUARARRRE R0 1 g, A ic
il A B/ A AR B 2L 50 300 330 L, B9 e, Jf
RISV AN T2 H (THEKIBS 4 CTF),
TR HE R/ A% AR 1 B UK SR R B A T
PR BUE J e . Mid & . BCA L E4T3R
A, &, #E10% 0 B, 5% 4
K&, L, #E4T SDS-PAGE Hi yk. ¥ 45 i HL R
80 V, ZEIEHLIE 110 V, T & o i 5 2
1338

Bl WML, HERYK 15 V, % 20 min,
BSA &[4 1 h, TBST ¥, JimA 1 : 500 — ¥,
4 CHFE L, TBST PEAEfE A 1 2 2 500 —4,
T FHEIRSEE 2 h, TBST PERR S I & 457 52,
MR, Ay BT

1.4.6  GEitsotr R SPSS 17.0 FA\AF#1 7534,
BARVIE £ brifils (v £5) FoR, ZHRBREVR
KRN R )T 220007, P <0.05 A GeHFE X,

2 R

2.1 EGCCMRRA—MmAEKKENH® AN
WAKBERKRL:, Bits, Wb, A
UMK B H R RENMAEHRE2~3d £
BEIR B . KeRel . BRI, 515
i, BOKICERDIR, ARG K%ZE; EGCG
25 mg/kg AR RS 25 5t B0 b ad ik, A
WK, 50 AL B [R] BRE TR R B A 2
EGCG 50, 100 mg/kg 4HZ52 )5, KRESEE R .
T (0, EREAR A Y TR A ] S R AR DA

2.2 EGCG s+ kK RBMAanissFeswa hE 1
MF AT, 25 A B R RV UM IE s
PR3 20 4 K U IR B A8 Ak S AR B N A5 )
WE/NEY K, R /INE R A AR R R IRAE
Bis, B/NEIRIEAREE , B NEENA KRR
HTZE R RCRY T, B2/ MERENAREAE
R R R R NER B A R, S
XREZ LEE, B R RS /N R O,
BB (P <0.01); SEHBMGHALE, EGCC
25 mg/kg 4 B AL S 0 55 FoR WL ks (P >
0.05), 50, 100 mg/kg #H @ E ok #E (P <0.01),
B /INE b R AR AR | IRBE 7 R I A 8 15 O
VAR, BNV I TN AT e TG4 R B UREIR 4 R AN AR

ERIE D

D.EGCGFP?FJE E.EGCGE?ﬂJéZﬁ
E1 EGCGWAXREHALAFSERHFM (HE, x400)
Fig. 1 Effect of EGCG on kidney tissue morphology of rats

(HE, x400)
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%1 EGCG X ARERGEEENTITSHIBIE (* £5, 2.3 EGCGCHRXAKRME,. FhE. KA
n=10) o MR 2 AW, S AXEA i, BHhhd
Tab.1 Effect of EGCG on semi quantitative analysis score NN T (P<0.01), '
of kidney injury in rats (x +s, n=10) (P<0.05), BB BETE (P<0.01), 5%
Eigll Hl/ (mg-kg™") /4y sy 2 g = =
e - 0,00 20.00 ?mijj,ﬁ F#, EGCG 50, 100 mg/kg Hj(fﬁ.ﬁgii
B _ 2,90 +0. 32* WER (P<0.01), B EZEFLLEIT=E
EGCG f 1 25 2.60£0.52 (P>0.05), EGCG F B 24 I 1 K L 45 B e 1%
EGCG &4 50 1.80 +0. 42 * -
P <0.05 50, 100 mg/ke 4 ; P<
EGCG 5 HIa4 100 1.10 £0.32* ( ). b me/kg IR (
0.01),
VE: ESPIRIRALHAR, M P <0.01; SRHRYILLHE, “P <0.01 )
#*2 EGCCHARGRE. BRE. BIEHHEM (x£s5, n=10)
Tab.2 Effects of EGCG on body weight, kidney weight and kidney index of rats (x £s, n=10)
151 FHE/ (mg-kg™") R/ g /g BREV (g-kg™')
N Epopitil _ 296. 80 +12. 65 1.85 +0.21 6.21 +0.59
(= EinL i _ 179. 70 +10. 89%* 2.23 +0.31* 12.40 +1.61%
EGCG {5 =41 25 193.00 +11. 40 2.02 0. 18 10.48 +0. 87 *
EGCG th#H4H 50 220.90 £19. 10 ** 2.02 0. 46 9.17 £2.06 **
EGCG B4l 100 236.90 +21.30* 2.08 +0.53 8.83 £2.24*

TE: 5% PR IR, TP <0.05," P <0.01;

2.4 EGCG stk & ik BUN, Cr & F 30 %-h
MR 3 AL, 572X RA g, BHigd R R
H BUN AR ZET G (P<0.01); SHEAHL
i, EGCG 4254 BUN S AR LR E LR (P>
0.05) . HE XA, B0 K BRI Cr
SHEREE (P<0.01); 5EHMGAILE,
EGCG 25, 50 mg/kg 41 KR IMIE Cr &4 & i % %
it (P<0.05), 100 mg/kg LHHK 8% Kk (P<
0.01),
2.5 EGCG 3F XK & Ao Cys-c Ao ik IL-18, KIM-1
SREWH MEA I, H P EA T,
B 4505 41K BTG Cys-c FPRIE IL-18 . KIM-1 547
HRETE (P<0.05, P<0.01); S5EHMGAL
B, EGCG 25, 50 mg/kg 4K RIME Cys-c & A &
BEBEML (P <0.05), 100 mg/kg 2H e i 2% [ A%
*4 EGCG 3t AkRImiE

Cys-c #1fR i IL-18, KIM-1 EFEMZIN (x x5,
Tab. 4 Effects of EGCG on serum Cys-c, urine IL-18 and urine KIM-1 contents in rats (x +s,

5P gL, * P <0.05, P <0. 01

(P <0.01); EGCG 100 mg/kg 2H K BpR W  IL-18
G R EERRI (P<0.05); EGCG 25, 50,
100 mg/kgH K R  KIM-1 & F & & 2% FEAR

(P<0.05),
%3 EGCG X ARINiE BUN, Cr&BEMEM (x5,
n=10)
Tab.3 Effects of EGCG on serum BUN and Cr contents in
rats (x s, n=10)
F/ BUN/ Cr/
413 y » »

(mg-kg™) (mmol-L™") (pmol-L™7)
25 X IR ZH _ 6.77 +1.98 46.49 +7. 10
CEZLAE _ 29.93 £2.31%  206. 25 £46. 44*
EGCG {741 25 29.22£1.20  130.30 +56.94 *
EGCG H5iH4H 50 25.96 +4.96  123.10 £83.72*
EGCG &7 100 26.78 £8.74 84.46 £32.16

e SEANEAE e, P <0.01;
0.05, P <0.01

HERGA LR, P<

n=10)
n=10)

205 Fl4/ (mg-kg ™) Cys-¢/(ng-mL™") IL-18/(pg-mL~") KIM-1/(pg-mL~")
25 AT B4 _ 0.95 £0.03 16.29 +5.50 503. 54 +82.99
(=L AR _ 1.49 +0. 05" 29.07 +4. 90" 1 911.98 +856. 36"
EGCG fik7l a4 25 1.12 +£0.44 21.90 5. 65 1 638.83 +76.35 "
EGCG rh 5| 41 50 1.12£0.10* 21.89 +8. 12 1609.52 +91.93*
EGCG w74l 100 1.10 £0. 04 ** 18.13 +1.69 1572.86 +329.67*

e SR P <0.05,%P <0.01;
2.6 EGCG *f X 'R & /i MDA, GSH &% % #=
T-SODE W ey Fra MRS AT, 52 X B4
B, BB KBS KT MDA & A7 Al 8 35 T

gl i, * P <0.05, *P <0.01

(P <0.01), GSH &7 HEF T-SOD I MM i 25 1%
(P<0.01); 5L, FGCG 50, 100 mg/kg

LR B B2 5t MDA S 5T (P <0.05), S0,
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100 mg/kg 2H K BRU'E B2l GSH & A i B 25 Th
(P<0.05); EGCG 100 mg/kg 2H K B ' Bz i T-

SOD {&PERF T (P <0.05)

*5 EGCG X ARERKR MDA, GSH &HE T-SOD jFHRZIE (x£s, n=10)
Tab.5 Effects of EGCG on MDA, GSH contents and T-SOD activity in the renal cortex of rats (x +s, n=10)

215 FHE/ (mg-kg™") MDA/ (nmol -mg prot ')  GSH/( umol-g prot ') T-SOD/(U-mg prot ~!)
S RO _ 2.28 0. 80 377.48 £129. 41 217. 67 £40. 26
=R E! _ 3.84 £1.05% 205. 95 £29. 91* 168. 69 +15. 44"
EGCG K541 25 3.53+1.00 212.91 +70. 21 173. 04 £28.77
EGCG w4 50 2.95+0.63* 244.78 £46.44* 193.07 +35.33
EGCG &4 100 2.73£0.73* 273.74 £69.89 " 207.84 +29. 16 *

E: 52 A B4, P<0.01; 5B, * P <0.05
2.7 EGCG * X R E A% Nif2 | Ja Az Nif2 Fo
B & HO-1 E o kA e m 20 #Ha HMEK6
i 2 0L, 525 o B A, B iR R RS
Fe 5t HO-1 FlffSE Nef2 5 R 3A YA & A ik i
ETHE (P<0.01), HiA% Nef2 £ 3238 AR
A FEFmEm (P<0.05); 55804 LK,

EGCG 100 mg/kg 2 KBV B BUKIE Nif2 2547 B
FEHEAL (P <0.05), 50, 100 mg/kg 41 i 3% 7+
(P <0.01); EGCG 50 mg/kg 47 B He I 2 440
HO-1 S B EFE (P<0.05), 100 mg/kg 41
PTG (P <0.01),

#6 EGCG MW ARSEEFRME Nrf2, Fi#% Nrf2 1 HO-1 EEREENESEEMHM (X x5, n=4)
Tab. 6 Effects of EGCG on the relative contents of cytoplasm Nrf2, nucleus Nrf2 and HO-1 protein expressions in the renal

cortex of rats (x £s, n=4)

4151 F R/ (mg-kg™") W B Nif2 W B A% N2 5 K¢ i HO-1
25 AR _ 0.14 +0.03 0.97 +0. 04 1.23 £0.13
B 54 _ 0.23 +0.05" 1. 14 0. 06" 1.47 £0.15%
EGCG k741 25 0.22 +0. 01 1.16 0. 05 1.53 £0. 06
EGCG &4 50 0.20 +0. 04 1.25 +£0.03 ™ 1.64 +0.09 *
EGCG w74 100 0.19 +0.04* 1.35+0.07 1.85+0.14*

. 5EAMBALE,*P<0.05,%P<0.01; S5iGda i, P <0.05, *P <0.01

% P#H EGCG  EGCG  EGCG
xR géﬂ IEFEA PREA WL

— — —
Cytolymph Nrf2i s

. ————

e -
Nuclear Nrf2 “ “ ‘ - n 68 kD

92 kD

Total HO-1

|
17 kD

Histon

B2 EGCG WAREXRRME Nrf2, fE#x Nrf2 #0
HO-1 ZEERZENSHERNFM
Fig.2 Effects of EGCG on the relative contents of
cytoplasm Nrf2, nucleus Nrf2 and HO-1
protein expressions in the renal cortex

of rats

3 Wig

ZAS S 06 3 o R 3 S O B A S A B A A A
B, R OR BT BUN, Cr, Cys-c S, IR
Wb IL-18 . KIM-1 & & DIVEf H 2 fig. 4521,
WA IR, EGCG 25, 50 mg/kg 41K R
1340

H Cr & 58 W& FER, 100 mg/kg 1% 3 FE MK
EGCG 100 mg/kg 41K R E  Cys-c, JR¥EH IL-
18, KIM-1 & A i EFEAL, R EGCG XTI
SR E B B —E deEEH

EGCG 1] LU i VG BRI N £ Fh [ 56 P01
PEEIE R, 0] NO & k. 38 o A A Bl % 1 55
TERFIPUREMME N o HURLE T E AL BRI
B 3 0 Ak — S e 5 1 B S L7 (i Nef2) -
PMURIEFTORArT s ML SZ B &N SO, =0
I RTEME A R Y A S Keap-1 8 IR A5 F
AR Nef2, J5 31 H. ARE J351 (1) 28 diu it
FUALBEIE A ML R AT (HO-1) | R4 LI )5t il
(NQOL) | A b &mFAE, LR B IE T4 fk 1 3
R, ARSI EGCG X B #5451 K BB e Joi v
MDA . GSH ¥k . T-SOD JEHERISI, #F5% EGCG
X 45473 K SRR B 30K ST K At S AR BE T B s
Kl EGCG X 5 4 73 K B A o b R . MROAZ N
Nrf2 [ SR W IR 4 0 B Rz b S Ak 2 11 HO-1
(2R KR, BF5E EGCG XSk Rt &
A3 38 8% Nef2/HO-1 A5 0 , 5 B 5405 40 L e,
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EGCG 100 mg/kg 21 H ok BV 2 5 b MDA 845 &= [
fi%, P fbEfiA R GSH &4 & f SOD 3§ 7 i,
P71 EGCG ReR I B 1t 4 K BRI oK, 488
HAUEALRE )5 EGCG 100 mg/kg 2H R BUE B2 5
R N2 SRR, HHLEI AT AE 5 EGCG it
AALRE AL, THREHS A M, RPN H
HEHMFEAL; EGCG 100 mg/kg 2H ok fRUE Rz i b
JaAZ P9 Nef2 25 R H R i R 4R A B AL 1 HO-1
FIART S A TR, 8 EGCG n] A 1 1% 40 iy
PIEPE Nief2/HO-1 g fbam s, AT IEA S 1
KEEBGRIER . AL, FZREHE N2/
ARE SRR =W e e de kB, nEEE. £
M R R E R S Nel2, 5T
TR R A T T 48 Ak N AR A B A
e EGCG —Jy T nf LURKEE Heai R i b 8 AL e L
P RALUA S B A M S E A, 5 — O
EGCG #4767 Nrf2/ARE i@ i, @i S 1 A &
fifg A1 PL 4E Ak B G R GRS SR ALIR B B P E AL
g

i bRk, AR T ARERT EGCG R
B B cEE S Nef2/HO-1 (55 i RIB KR
(AT BEMLE], XA EGCG M &A% h 25 it
B R B B Ak 25 1 3G RO d VR LA —

B
S 3Lk

(1] e, iy, R WA TR B M 5% i o BB AL Y
L[], PEAITA, 2006, 22(4) : 459-460.

(2] ESCHE KIM-17EW /NG TR A B S 0 b il £ 3 7R
K HIF-1 {555 D]. WK =R RY, 2011,

(31 7 f, BUK, 2R B0 B0 A Db S ER
HEJRE R A 25 ) B R R T I LT ] . b 25
Zuidi, 2013, 48(4) . 247-252.

[4] Endre Z H, Pickering ] W. New markers of acute kidney inju-
ry: giant leaps and baby steps[ J]. Clin Biochem Rev, 2011,
32(2): 121-124.

[ 5] Parikh C R, Devarajan P. New biomarkers of acute kidney inju-
ry[J]. Crit Care Med, 2008, 36 (4 Suppl) ; S159-S165.

[6] Stevens L A, Schmid C H, Greene T, et al. Factors other than

[8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

glomerular filtration rate affect serum cystatin C levels[ J]. Kid-
ney Int, 2009, 75(6) : 652-660.

Parikh C R, Jani A, Melnikov V' Y, et al. Urinary interleukin-
18 is a marker of human acute tubular necrosis[ J]. Am J Kid-
ney Dis, 2004, 43(43) . 405414.

FEN, B, R, AR OB RS O R U
R ORGP AN O3 S AR [T, v [ P P R A A A,
2014, 34(6) . 698-703.

TRIEIE. EGCG @ i A2 A NIE S M NALP 3 S PR
BrEE R A G YEIID]. JIR: =A%, 2014,
Wu Y W, Ouyang J, Xiao X H, et al. Antimicrobial properties
and toxicity of anthraquinones by microcalorimetric bioassay
[J]. Chin J Chem, 2006, 24(1) . 45-50.

Maines M D. The heme oxygenase system: A regulator of second
messenger gases| J |. Annu Rev Pharmacol Toxicol, 1997, 37
(37): 517-554.

Cooper K L, Liu K L. Enhanced ROS production and redox sig-
naling with combined arsenite and UVA exposure: contribution
of NADPH oxidase[ J]. Free Radic Biol Med, 2009, 47 (4) :
381-388.

Mg, X BF, skaEmR, A BT 1 WSS
RSB BINEEE ], BRGY 5K, 2013,
28(2): 150-154.

Sahin K, Tuzeu M, Gencoglu H, et al. Epigallocatechin-3-gal-
late activates Nrf2/HO-1 signaling pathway in cisplatin-induced
nephrotoxicity in rats[ J]. Life Sci, 2010, 87(7-8) ; 240-245.
5, AEE, SAO8. BAKZSH A SRR E AT
1) NF-xB {555 @ AL A5 [ T]. B h R 25 K%
i, 2011, 34(2) . 3944.

R, XIRME, 2R, AF. R4 TR AT
RIS [T] . IRREEERIR A4, 2008, 42(1)
63-66.

Mg, & oAb, &R, S HRTF SRS Nif2/ARE
T IR 2 HK -2 40 A S A 07 8t O i PR P AR LD ]
ZjzradR, 2012, 47(11) ; 1434-1439.

Tkachev V O, Menshchikova E B, Zenkov N K. Mechanism of
the Nrf2/Keap 1/ARE signaling system [ J].
(Mosc) , 2011, 76(4) . 407-422.

Na H K, Surh Y J. Modulation of Nrf2-mediated antioxidant

Biochemistry

and detoxifying enzyme induction by the green tea polyphenol
EGCG[J]. Food Chem Toxicol , 2008, 46(4) . 1271-1278.
. EGCGC 5P MEmaRE R LR %5/ RUF 4 i S L35
il R D AHEE ., IAHRG. Nef2 2 5/EM5E[D]. EHK:
= PR, 2010.

1341



