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HRHE AT PO BERE WAARAN AL, At HEHE 056001

B OE:. BR  HITRTONES RO KR S S EEESE (RIRD (R E T R MU, 7535 ¥ 48 R SD KRG
WA BT ARE . BRA . J0 FonE SR (30 mg/kg) AR FLINESH (30 mg/kg) +Nrf2 #fi57] CRSAE-F5 8, 2mglkg)
4, FH 12 R BEFRES, HABLR I B0 45 min (77562 H) RIRI KRR, SE8ET 7d TG, &4H0 5
ip 475 (RFARAMBRHEL T 0.9%& MR, 1 /d. BHNEEE 6h J5, HHEEAEREY, K0S S ety @
HIANE - 4 (HE) JPeta il AT B HLVRBSFR T 7 6 e H ST LB R PR RO 5 — % (MDA) 7K, ELISA
AT FE R F7KF, Western blotting v A% K ¥ E2 MG F 2 (Nrf2), ML N%EEE 1 (HO-1). MuHAZ K +-«xB p65
(NF-kB p65). fit% NF-xB p65 S HRIE. AR SHEMAE, 5 FmE SR A KR E IR EFHK (P<0.05), MiEKRE
A (BUND. WLEF (Scr) ACEREK (P<<0.05), B4 ZUHEL 22 UB ] B o, FREVE IR (P<<0.05); 'FAHZUBE S
1L (SOD). A MERE (CAT) WEHET = H MDA, IRBIRZEE T (TNF-a) FHAEAF (IL-1B) /KFFE (P<0.05);
B Nrf2, HO-1 RiE&ETHE (P<<0.05), % NF-kB p65 FKik &M% NF-«B p65//ii2% NF-kB p65 {H 4% (P<<0.05).
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Effect of Ciwujia Injection reduces renal ischemia-reperfusion injury in rats by
regulating Nrf2/HO-1 pathway

LI Qiang, JIN Shu-bin, HUO Shao-jun
Second Department of Urology, Handan Central Hospital, Handan 056000, China

Abstract: Objective To investigate the protective effect and mechanism of Ciwujia Injection on renal ischemia-reperfusion injury
(RIRI) in rats. Methods 48 healthy SD rats were randomly divided into sham operation group, model group, Ciwujia Injection (30
mg/kg) group, and Ciwujia Injection (30 mg/kg) + Nrf2 inhibitor (brusatol, 2 mg/kg) group, each group had 12 rats. Except for the
sham operation group, the rats in other groups were prepared RIRI rat model by clamping bilateral renal arteries for 45 min. And 7
days before modeling, the rats in each group was given intraperitoneal injection (the rats in the sham operation group and the model
group were given 0.9% sodium chloride solution), once daily. 6 Hours after renal ischemia-reperfusion, the renal index was calculated,
the level of renal function indexes in serum were detected, the renal histopathological was examined by HE staining method. The
activity of antioxidant enzyme and the content of MDA were detected by spectrophotometry, the level of inflammatory factors were
detected by ELISA method, the protein expression of Nrf2, HO-1, cytoplasmic NF-kB p635, nuclear NF-xB p65 were detected by
Western blotting method. Results Compared with the model group, the renal index of the rats in the Ciwujia Injection group was
decreased (P < 0.05), the level of blood urea nitrogen (BUN), creatinine (Scr) in serum were decreased (P < 0.05); the renal
histopathological changes was significantly improved, and the pathological score was decreased (P < 0.05). The activity of superoxide
dismutase (SOD), catalase (CAT) in renal tissue were increased, and the levels of MDA, TNF-a, IL-1f were decreased (P < 0.05). The
expression of Nrf2, HO-1 in renal tissue were increased (P < 0.05), and the expression of nuclear NF-xB p65 and the ratio of nuclear
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NF-kB p65/cytoplasmic NF-kB p65 were decreased (P < 0.05). The Nrf2 inhibitor brusatol could significantly reverse the regulatory
effect of Ciwujia Injection on the expression of Nrf2, HO-1, nuclear NF-xB p65 and the protective effect on RIRI in rats (P < 0.05).
Conclusion Ciwujia Injection has protective effect on RIRI in rats, and its mechanism may be related to activating the Nrf2/HO-1

pathway and inhibiting NF-kB nuclear translocation, and then inhibiting oxidative stress and inflammation in the renal tissue.

Key words: Ciwujia Injection; renal ischemia-reperfusion; Nrf2/HO-1 pathway; oxidative stress
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R RTINS (30 mgrkg) 4L T nyE ST
W (30mglkg) +AGHH-FERE (2mglkg) 4, R
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RRGLLE, TR B T HRIRAS, FATF Bk Ie
J B T E B 20 €0 0 AR A AT, B A A T AR
Do BFEARGATHFEMFARIER, (HAI XS
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HRE G, @it SDS-PAGE EEfi ik 7 B H, i
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ZHi37 CWE 1.5h, HEHM ELC B, DL p-
actin NN Z € & Hbn i AR A & .
1.5 ZitrzEiAE

1z SPSS 22.0 At AT EdE St oA, i E

PRILL x 5 FoR, BN ELBSR N &7 245y

B, PHAIAELECR A LSD-t #56%, DL P<<0.05 A2

A Gt R

2 &

2.1 RIFEMESHEX RIRI AR S A2 A S0
B FARA A, AR KR B £ 2 T

f (P<<0.05); SR LI, )Ty S B

WEFE R FEFRC (P<<0.05); Sl Toimyd Sk 2 e

B, TR TN S A S IR e 4 R A 2 T

& (P<0.05), W# 1.

£ 1 REMESE RIRI AR SBEEHAENE ( X +s,
n=12)
Table 1 Effects of Ciwujia Injection on renal index in RIRI
rats ( Xx#s,n=12 )

2H 5 FE/(mgke™) BENEFREEL
(EERZN — 7.0410.96
it — 11.25+1.84"
N SR 30 8.21+1.17*
) LA S S T 30+2 9.74+1.58"

H5RTARALE: "P<0.05: SHMALLLE: P<0.05: SHlT
HEESHRA B “P<0.05

*P < 0.05 vs sham operation group; *P < 0.05 vs model group; P <
0.05 vs Ciwujia Injection group

2.2 RIFEMESRY RIRI KR IMLSE BUN, Scr 7K
S a:apA

H5RFRALE, BAAKRIME BUN. Scr
KFEZETE (P<0.05); SHEAA LR, T
FESZH BUNL Scr KFRZEFK (P<0.05); 5
ANy SR LA, R e SR+ SRR
“4 BUN. Scr /K FEZEFHE (P<0.05), WL 2.

2.3 RIBEAMESRX RIRI KR B ARREF T
S aE AR N DAL
BRPARLE KRG NER, BINE SR A&

*2 REMEHEX RIRI AR ME BUN. Scr KFAIFM ( x +s, n=12)
Table 2 Effects of Ciwujia Injection on the level of BUN and Scr in serum of RIRI rats ( X #s,n =12 )

ZH ) 7 E/(mgkg™) BUN/(mmol-L™?) Scr/(umol-L™?)
(EEN — 6.35+0.94 25.19+4.07
B — 21.74+3.76 60.85+7.92"
SN SR 30 9.814+1.05% 31.47+5.18"
S 0 SRR+ A e 30+2 16.37£2.424 48.26+6.73"

SEFAMLLE: "P<0.05; SR LLE: *P<0.05; Sl FNGESHRA A “P<0.05
*P < 0.05 vs sham operation group; P < 0.05 vs model group; “P < 0.05 vs Ciwujia Injection group
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R s AL AT UL NERAAR R OR . R AR,
BNEEEY k. ERIER, 0B /NERG AT
AN L R AR AR, B /INER B 15 DX AT L 2 1 4 A
B SRBYHARLE, 0 SRR R R
AR R OGS S0 O SR A b,
TN SR+ S RE AR B /N ER AR K
B /INEE IR A A MR S 3 A U ]
JnE.,

RBP4 R R, SIRFARALLE, BAA
B HZUR BV W THeE (P<<0.05); SHERLZHAH
EE, o) e S 45 BEP 43 5 2 IR (P<<0.05);
S F A S EE AR, i T SR R I
B AR EYE > B TR (P<<0.05), LK 1. % 3.

B 1 REMEHES RIRI KRB HEAREF LT
(X 400)

Fig. 1 Effects of Ciwujia Injection on histopathological
changes of renal tissue in RIRI rats (>400)

£ 3 FEMESREX RIRI KR BALKFEITHHFM
( x#s, n=12)
Table 3 Effects of Ciwujia Injection on renal histopathological
score in RIRI rats ( X #s,n=12 )

215 FE/(mgkg™) HREES
TR — 0.42+0.07
it — 2.61+0.45"
S TR SR 30 1.03+0.18*
) IR R+ A 30+2 2.24+0.43"

H5RFARALLE: "P<0.05; HSHAALLE: *P<0.05; SR
IEESHRA B “P<0.05

*P < 0.05 vs sham operation group; *P < 0.05 vs model group; P <
0.05 vs Ciwujia Injection group

2.4 RIFEMESHEX RIRI AR B4H42 SOD. CAT
SEMEFN MDA 7K RS0

ST AR, A4 KR SOD. CAT i&
WE K, MDA KR FH i (P<0.05); S
LR, W IOINVESHRZL SOD. CAT &1t &EE 7+
1, MDA /KF 3835 FEIK (P<<0.05); 5l o iy 4
TR LLEE, 0 TNy S+ A9 T R4 SOD.
CAT 75 M i 2 P& A%, MDA /K7 & 2 715 (P<<0.05),

W3k 4.
25 RIFEMFEE RIRI KR IZ4A40 TNF-a. IL-
1B 7K FRISZ M

SEFARA S, BAH KR TNF-a. IL-18 7K
SFRES R (P<0.05); SEBIAARE, 5 FonE
SHBZH TNF-a 1L-1B8 K23 FRIK (P<0.05); 5

F 4 RIREMESEN RIRI AR ISLA4 SOD. CAT 5EMF MDA KFEHI#M ( X +s, n=12)
Table 4 Effects of Ciwujia Injection on the activities of SOD, CAT and MDA level in renal tissue of RIRI rats ( X +s,n =12 )

25 FilE/(mg-kg ) SOD/(U-mg %) CAT/(U-mg?) MDA/(nmol-mg1)
BRFEAR — 65.07+9.52 118.42+17.36 5.81+0.73
it — 31.24+5.61" 67.39+12.04" 10.5441.82"
0 0y SR 30 53.48 +8.19* 102.58+18.34# 6.83+1.15"
) FOME SR+ IS T 3042 36.15+6.404 88.42 +16.954 9.21+1.64"

SEFARELE: P<0.05; SHRANE: P<0.05 SRIIIMESHRALLE: “P<0.05
“P < 0.05 vs sham operation group; #P < 0.05 vs model group; “P < 0.05 vs Ciwujia Injection group

ST NYE SRR AR B, 3R 0 S A
H TNF-a., IL-1B /KPR = (P<0.05), WL 5.
2.6 RIFEMES RN RIRI KR B4H48 Nrf2, HO-
1. B@3% NF-xB p65. ffi#% NF-kB p65 FiARIF M

HRFRALLE, BAA Nrf2, HO-1 Rik&E
BEL, MK NF-«B p65 FisE M ut% NF-«xB
p65/Hi3% NF-xB p65 {H & T+ H (P<0.05); S5

RUA LR, RIFOmyES R H Nrf2, HO-1 RiAH
ETE, Bt NF-xB p65 ik &A1t NF-xB p65/

% NF-xB p65 fH 2 E K (P<0.05); Sl Fihn
TE SR A, ) A S VR A I T I 2H Nrf2,,
HO-1 Rk B E L, Mt NF-«xB p65 Kis&EM
Jik% NF-xB p65//fi2% NF-«xB p65 {8 . Tt (P<
0.05). WKl 2. % 6.
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#£5 REMESEX RIRI AR EALS TNF-o. IL-1p KFRIEM ( X +s, n=12)
Table 5 Effects of Ciwujia Injection on the levels of TNF-a and IL-1p in renal tissue of RIRI rats ( X s, n =12 )

2H 5 il (mg-kg™) TNF-a/(ng-L ™) IL-1p/(ng-L7Y)
BFELR — 39.5745.16 3.42+051
it — 82.49+13.75" 11.634+1.78"
0 L0y S 30 50.12 4+9.48* 5.76-0.90%
) FOME SR+ TSR T 3042 74.53412.064 8.8411.47"

HEFARMLE: "P<0.05; SHMALLE: *P<0.05; Sl FnEsRA g “P<0.05
*P < 0.05 vs sham operation group; #P < 0.05 vs model group; “P < 0.05 vs Ciwujia Injection group

6.8 10%

N2 — — —
3X10
HO-1. 3.3x10
B-actin 4.2X10

. SRRk aeilhe. S
BFR FERL R FONTE SR R SR+
30mgkgt  AYRH PR
2% 4
A% — 6.5X10
NF-kB p65

” 6.5 10
I c— G— — S——
NF-kB p65
4.2X10%
B-actin e oy - -
BFAR PR R OIS R S+
30mgkg?t  FYRH PR
2 RIEMESHEX RIRI KERSHL Nrf2, HO-1 Fnff
¥ NF-xB p65. ffl#% NF-xB p65 &R RIAHIFM
Fig. 2 Effects of Ciwujia Injection on the protein expressions
of Nrf2, HO-1, cytoplasmic NF-kB p65 and nuclear
NF-kB p65 in renal tissue of RIRI rat

3 g

B LA 5, 0 i i 5k A 2 PR
JEHHUR, RIRIZEZMENFAR, AR EE TG
(BB R, K, BiiA RIRI — B A0 70 I A
Mo TRBRER ORI, i) S A SIBOR 9 i s B ]
TERBIE RIRI ZiVIH SR i . 25 TRAL B2 I
PR_ETBG RIRE {5 F 7%, i) FomyE S BoA
KA PR AP A G M o 52 P S B B ik 45 min
il RIRI K BB B R e R MELF. S5 A
FIFR RIRI i ERE s AL 5, 2 [ Py A1
WA —Fh RIRI PR 2% 771 . AN AU RN,
RIRI R K 5B 5 H50R1 375 BUN. Scr 7K -5 3
BItE, BHSRIE NEREIE R, R,
BNEEREY I IR, M, BN
BR K TA] 5 [X 4 1 400 Bt i S5 B 2 2%, 3Py
BT, ARSI TIRIE 8. LMEm
TE SRR FE U BE A% BH B B RIRI KRR B T4 %
FMiE BUNL Scr /KF, HGEEHLRAE. FLE
HAVFELIE Sy, el FTOIVESHET KR RIRI

£ 6 RIFEMESHEX RIRI KR IBLEL Nrf2, HO-1, BfidZ NF-xB p65. Bfi#% NF-xB p65 =R ik KAtk NF-kB p65/fi3%

NF-kB p65 LLAERIEME ( x +s, n=12)

Table 6 Effects of Ciwujia Injection on the protein expression of Nrf2, HO-1, cytoplasmic NF-kB p65, nuclear NF-kB p65 and
the ratio of nuclear NF-kB p65/cytoplasmic NF-kB p65 in renal tissue of RIRI rat ( x +s,n =12 )

Jf3E NF-xB p65/ il NF-«B p65/iit% NF-«B p65/i

4151 FE/(mg-kg™) Nrf2/B-actin HO-1/B-actin Bactin B actin 2 NFcB p6s
BRFAR — 0.73+0.14 0.62+0.14 0.91+0.13 0.08+0.02 0.0940.03
it — 0.104+0.03* 0.08+0.02° 0.89+0.14  0.514+0.09" 0.57+0.11"
3 L SR 30 0.64+0.13% 0.424+0.08*  0.90+0.13 0.13+0.04* 0.1540.04%
) F 0 5 R 4 A RE T 30+2 0.23+0.042 0.1440.034 0.884+0.15 0.46+0.08s  0.5340.09"

H5BEFARMLE: "P<0.05 SHAMKE: *P<0.05; Sl F sl ki “P<0.05
“P < 0.05 vs sham operation group; #P < 0.05 vs model group; “P < 0.05 vs Ciwujia Injection group
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kB AL i HL Nrf2 J]57URS JE 155 i A 6 B

TR TSRS Nrf2, HO-1 R LA NF-

kB A% AL A T Sl TS B A i

RIRT K Bt P 2 2R ORI SE S B2 AR, HepL

T e R TN SRS Nrf2/HO-1 3l B% . 11|

NF-kB & Aif 5.

gi bk, RITOIESHEON KB RIRI BAT R

P, FOHLH AT RE 530S Nrf2/HO-1 Jlig . i

NF-«kB A% A7, 1 40 1] 2 SV R SR ST s
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