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W OE: BW PR SURHE I U A5 5 0 K RS R A B AR A T R AR AL A HEME Wistar KEREEHLSS
XTHRA . BRI, SNBRHbEE AL (0.54. 1.08 g/kg) ZH. VESTFNEH 7.5 mo/kg BRI ST R LAY, SRS L ig 10 d.
S P VS R S A B A6 W 2% 4 I35 P LT (Co). JRZEE (BUND S8, SR WST-1 A 15 20 21 v i Ak AL Bl (SOD),
KA OEAG T —RE (MDA). A H kS Sl (GSH-Px) 7K°F, S ELISA J7iZa il B 515 A 1--1 (Kim-1) ¥
B o Rnill'E H A R I S R B2 AR 2 (Nrf2) BREAKIEJRES 1 (NQOL). M4 &HF 1 (HO-1). Kelch FEFRE A A bt
AHOREE 1 (Keapl) [ mRNA X RikE. £5R  /SURHLBOL PR INATS 5 0 2 BB K R /NERG . 7SR 3R,
(0.54, 1.08 g/kg) H'FHE AT ZEFHBIA (P<0.05), F/SBRHTEALE, Crv BUN IR FAAZ (P<<0.05). Kim-1
fERIE AL (P<0.05); SOD. GSH-Px i& /1T, MDA SEME N (P<0.05); Nrf2, NQOL1. HO-1 [ mRNA #H
X IE TR, Keap-1 /] mRNA RI&Z B3|, RKEE(KTHIEIA (P<0.05), H 1.08 g/kg £ 0.54 glkg Z 57 F .
(P<<0.05), £5I®  ZNRHE G FUOG IR 55 0 K SRS B 3R A S5 AR TR, HALH S5 B0E Nrf2 d@isa 5.
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Protection of Liuwei Dihuang Pills on cisplatin-induced acute kidney injury in rats
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Abstract: Objective To evaluate the protective effect of Liuwei Dihuang Pills on cisplatin-induced acute kidney injury in rats.
Methods Male Wistar rats were randomly divided into control group, model group, and Liuwei Dihuang Pills (0.54 and 1.08 g/kg)
groups. Rats were ip administered with Cisplatin for Injection 7.5 mg/kg to establish model, and ig administered with Liuwei Dihuang
Pills for 10 d. Cr and BUN was determined by sarcosine oxidase method. The levels of SOD were detected by WST-1 method. MDA
and GSH-Px were detected by chemical colorimetry. The concentrations were detected by ELISA. And the relative expressions of
mMRNA of Nrf2, NQO1, HO-1, and Keapl in renal tissue were detected. Results Liuwei Dihuang Pills could significantly decrease
the renal tubule injury induced by cisplatin in rats with acute renal injury. The kidney coefficient in the Liuwei Dihuang Pills groups
(0.54 and 1.08 g/kg) were significantly lower than that in the model group (P < 0.05). After treated by Liuwei Dihuang Pills, Cr and
BUN were significantly lower than those in the model group (P < 0.05). After Liuwei Dihuang Pills was given, Kim-1 were
significantly were decreased, but SOD and GSH-Px activity were significantly increased, and the MDA content was significantly
decreased (P < 0.05). The mRNA expression levels of Nrf2, NQO1 and ho-1 were higher than those in the model group, but the
mMRNA expression levels of keap-1 were inhibited, and the mRNA expression levels were lower than those in the model group (P <
0.05), and the difference between high dose and low dose was more obvious. Conclusion Liuwei Dihuang Pills has a significant
protective effect on cisplatin-induced acute kidney injury in rats, and its mechanism is related to activation of Nrf2 pathway.
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DU B /N E B0 1 A 2 s A A R ] A
AR, AT JE ) 2 AR ISR
B 5 0. (CRIEET) = “ T2, 550K
BT S ZARA, RT3 iR)T %
PLIZZIIANE A N LZFEBE ) FidEk: “BK,
B, B R EEE, B EAhE, B F 7 AN
B AU EEIHRONBEI AN E o B FERIN, 7SR
TN RERE S I ok . 2H 23 v S A ) BBl (SOD)
1, DR ALRAThRE, MHE A RN,
DRI, AT 025 5 7S A 8 SR 0T IR 3 3 100 K B
PEE i L S NE G RS ER, FEERIT
YEFMLAE .

1 MRERE
11 UBE5RG

756 MC 5] WOttt it Rk %R}
AEABRA D ; ZIhReREFRC (32E Molecular
Devices 7] ); RIS B LAL (32[E Beckman 2
F]); Veriti PCR #EIY (SE[E ABI AF]D;
E B PCR X (EHE ABI AF]).,

TS VR G20, SF &I 25 PR A =) 2277,
k% 20 mg/3z, b5 H20073653; /NBRHhES fL, 7K
o, R 2B A A RA R R A H12 )
A7, Bk 300 Kiff, #t5 212020592, ALEF (Cr.
MRFEZE (BUND Ml il& J SOD. At H ki 4
eYIlE (GSH-PX). P = (MDA) kil &,
B0 E e T AR T2 ST TIANSscript RT
Kit(cDNA 25— & iialf &) ! SuperReal PreMix
Plus (SYBR Green) ¥ H KRR MBI AR A F
519N H Primer Premier B4 15211, HH_E¥# Sangon
AFERR, SIVMFSINE 1.

12 ST

TETE JHENE Wistar KR 40 W, AR (2604
20) g, WEILE4EERESLIS N IHE AR AR AF,
SV ATIES SCXK () 2016-0006. 7F =3 20~
25 °C, FXHEE 50%~65%5% 1 T HEFE.

*x1 RSMENEERSIHFS
Table 1 Primer sequences involved in the gene of interest

FE A gk 5|¥F%) (5—3)
GAPDH ot GCAAGAGAGAGGCCCTCAG
N TGTGAGGGAGATGCTCAGTG
Nrf2 ot TGAAGCTCAGCTCGCATTGA
N TGCTCCAGCTCGACAATGTT
Keapl ot TCAGCTAGAGGCGTACTGGA
T TTCGGTTACCATCCTGCGAG
NQO1 ot CATTCTGAAAGGCTGGTTTGA
N CTAGCTTTGATCTGGTTGTCAG
HO-1 et ATCGTGCTCGCATGAACACT

T CCAACACTGCATTTACATGGC

1.3 ZHIRIECH

7N WA Hb B SR T B AR AR S AR Eh W) F 25 R s e R
ARSI R 71 B 4 B30 1 K B 24741 52 1.08 gl/kg,
IR EE AR, 12 KRR HZAREKR
ISR HE B R AR, IRBCHLA . IER4E 259K E N 7.5
malkg®™, P A B KRR .
1.4 SDEMA

TP Wistar KEGEN SR 1, BN N
XTREAZE . AU ZH R /SR Y AL 0.54, 1.08 g/kg 4H,
RRHA 10 R x84 ig ZEFEEK 10 d, 554 Kip
AFRE K. PRI ig AEFEERUK 10 d, 24 KipiE
SRIBEA G5 7.5 mglkg. 7SPRHLEE FLA ig AH
LR FE /SR EE HL 10 d, 5 4 K ip g 7.5 mg/kg.
T FRHE SRR B — ORI T k. B 27
26 HORE, 55 11 RASEHUM .
1.5 'SBLRELARSEHME

B KOG Z R EEREE, ERIIF, K
AR L, AT 4 pm B P, 5T HE
Jutt, (JefE HIZR, IREERRBERS T lils, REE
TIARE - PR gets, RN . —HRd
KRR, mfs s T WSS R B AR AL,
1.6 BINEEFERIIEFRAIRN

%10 RIGITS G, 25/ 12h, T 5%KAER
fi 0.5 mL/kg MRS, JEFBIBKEUMN, # & 30 min
ELE B, 80 CIRPEAT Cr. BUN. B4ifh s
T 1 (Kim-1D . 4552047 HF SOD.
MDA. GSH-Px [ K FH LG B S A B AG
Mg Cr &, PREGZANIIEH BUN KF.
WST-1 it B 255 SOD v, it
VERY I ZH 25137 () MDA & &R GSH-Px % /7.
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1.7 Nrf2 RETFH S HERNENRIES T

TETCEESAE THREU RNA, K& FEA K RNA K
EERE, KM TIANscript RT Kit i) & s 5 N
cDNA, /8 42 CH##E 15 min, 95 CHFE 3 min.
Fil SYBR Green {7 & 7 Fast 7000 #1779 SEA 52
& PCR, ¥4 95 'C, 15min; 95 CAE,
10s; 60 CiE’k, 32s; 60 ‘CHEfH, 1 min; 40 4
TEFR o P 2789 b 4L 1A PR AR A 22 572
1.8 StESH

KH SPSS 17.0 Giit 2340 B s HEAT 70 b, 4.
] LA B R T 2200, TFERRIE Xt For.
2 TR
21 —RRIER

STRA KRB EOERE, WhRME, WEIET.
RS TIREASE, KR EBORR. 5HEBgE,
AR FIESRER, AR TR, /NukihE
FUA KRB R FREIEE, HEOMAELRE,
BT, BAAEELE TR, 1 0.54. 1.08 g/kg
A A LA R 2 A KRR AR DL 1.

350
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Fig. 1 Rat body weight changes in each group
2.2 FREKHEAI R B KR 5 B R BT
R R B IE R B B TR (P<
0.05), T NWRHE AL 0.54. 1.08 g/kg ZH B I R UK
THRAA (P<0.05), WK 1. $Eos/NIRHIE AL
) SR AT K B R A A

~ ) \ KA
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£1 SEAXRBRERMELE ( xxs)

Table 1 Comparison on renal coefficient ( x =s)

21 5 n/ R F(g kg Y B A R 20%
it i 8 — 0.740+0.028
gt 6 — 1.45040.091"
IR H B AL 6 0.54 1.29040.044%
6 1.08 1.26040.018"

ExiRaltE: P<0.05; SHMAE: #P<0.05
“P < 0.05 vs control group; *P < 0.05 vs model group

23 ANEKEIANEMEHRGAR S NERGH
A

X REZH A HES B, B NVE R DL R AR
T RISEANE PN =L = A N =0 T Al U o
ENRLOREMED, B8 NEREBSEIE, R
MO i, /NN AT DLABMORY . /NIRRT AL 0.54
g/kg 2 H I /N K AR P RS R /N A I AR
B TR, /SR TS ML 1.08 g/kg 41K UL
ANE ARV S R A, LB NE K AR
R T 054 glkg 41, WL 2. 378 7SR HE I AL
AT ITE 5 T () 2 B 4405 K BV NE B A
24 NIRHMERIIT2M BGRB8

A ME T E) Cre BUN Eor, B4R
FZE T4 (P<<0.05), /NBRHbTEHFLAL Cr. BUN
BT (P<<0.05). MG T Kim-1 &
7N, B Kim-1 23 5 T4 (P<<0.05),
TNURHB B ALSE Kim-1 E R FEIC (P<<0.05),
£ 20 PEIR7SERHLEE R AT SR B R K R )

AE MR
25 FARRKRHERN2MEERGARMALEEE
Al

iyl tbgs, A2 SOD. GSH-Px ¥if /1
B, MDA FEEET R (P<0.05). 45T 758k
Hi1 3% ALVATT J5 » SOD. GSH-Px 7% /1 8.3 715, MDA
SEPE % (P<0.05), W#E 3. RNk
FURT IG5 SR B R K SR BT A T

3

NP J L o
i3

INWRILE L 0.54 g kg

2 FRIRHBERAI B NERGRIFE
Fig. 2 Effect of Liuwei Dihuang Pills on renal tubule injury
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26 AKRMEANIMEERG KR Nrf2 RE T
MENEEERRF

YT NSRS FUfE, Nrf2. HO-1. NQO1 )
MRNA FHXT A & TR A4, {H Keap-1 ] mRNA

FKIEZ R HH|, REFLTHAH (P<0.05), H
1.08 g/kg ZH#: 0.54 g/kg 4HZEHH B E (P<<0.05),
WK 4, FEoR7 MR B R rT U E Nrf2 o H R iEbt
AR R % .

*2 BEKXREME. RER. SRGET-1KEMEEE ( x+s )
Table 2 Comparison on Cr, BUN, and Kim-1 levels in each group ( X %s)

2H 5 n/H FIE/(g kg™ Cr/(umol 1% BUN/(mmol L) Kim-1/(pg 1LY
xif R 8 — 32.9+4.93 7244234 61.86+16.75
A 6 — 522.94+125.81" 29.14+4.25" 1271.39+203.98"
ISR HE B AL 6 0.54 306.12+95.67" 25.08+4.12 849.44+63.12"
6 1.08 309.68+101.16" 21.97+2.19% 777.044191.97%

HXRA R "P<0.05; HSHIBAE: *P<0.05
“P < 0.05 vs control group; “P < 0.05 vs model group

*3 KAEEEHEASES SOD. MDA 1 GSH-Px /K FEEE ( x +s )
Table 3 Comparison on SOD, MDA, and GSH-Px levels in renal tissue homogenates in each group ( X =s)

A5 n/ A IR/ (g kg™ SOD/(U mg ™) MDA/(nmol mg ) GSH-Px/(umol mg ™)
it i 8 — 93.77+9.89 2.37+0.9 0.62+0.06
it 6 — 58.49+12.69" 15.12+1.88" 0.40+0.09
FN RN B AL 6 0.54 89.34+6.59" 10.2140.95" 0.57+0.02"

6 1.08 90.26 +4.12" 9.53+0.84" 0.58+0.10"

Sl "P<0.05; SHAAIHE: *P<0.05
“P < 0.05 vs control group; “P < 0.05 vs model group

R4 ANRMERI Nrf2, Keap-1, NQO1 #1 HO-ImRNA HXFRIAZHIZM ( x s )
Table 4 Effect of Liuwei Dihuang Pills on the relative expression of Nrf2, Keap-1, NQO1, and HO-1 mRNA ( X =+s)

21 5] nfH o FE(g kg™ Nrf2 Keap-1 HO-1 NQO1

it HE 8 — 1.03+0.25 1.05+0.23 1.09+0.45 1.05+0.39

it 6 — 1.93+0.36" 0.54+0.06" 1.80+0.26" 1.90+0.36"

ISR AL 6 0.54 2.65+0.74" 0.24+0.04* 2.64+0.71" 4.22+0.39"
6 1.08 4.58+0.62" 0.1940.06" 4.68+1.05™ 5.40+0.67"

SxP B LR TP<<0.05; SRR *P<0.05; 45054 g/kg ALL#: “P<0.05
“P < 0.05 vs control group; “P < 0.05 vs model group; *P < 0.05 vs 0.54 g/kg group

3 g
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DA RE U A% 2 75 B E G H R B /NVE N B R, Xt
GR35 B /NP A0 (1) B DAl o 7S R M B hLA VK
FIANE” 2ot 7, BAAAMNE U PrEaie .

FHRWEFC AL, 7RI T L5 24 LI w] AZE 540
BREEFN e 8, IR AR S I eAE, BN A i
SOD ik, AT sman LT AL RE 71, H0if] 20 A
A5,

O BT FOUE S A 5 24 HAT IR AR 175 2 1) 5 U
BOIERT, AE JCHIE TP 7N R B AU AR 75 3
F BRI . Cr Al BUN A2 S Thise i w4
HEARRR, 1M Kim-1 52 S B NE R ) — A H
FEbR o AW T, R AN IR ALK SRS P9 Y Crs
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P B 1 OR SR ThRE, FFIE AR T E AR
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