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[ABSTRACT ] AIM To explore the regulation effect of hyperoside on renal ischemia-reperfusion ( IR ) injury and
nuclear factor E2 related factor 2 ( Nif2 ) /heme oxygenase 1 ( HO-1) /quinone oxidoreductase 1 ( NQO1 ) signaling pathway
in rats. METHODS The models of renal IR rat were constructed by ligating bilateral renal arteries ( 60 minutes ) and
recovering perfusion ( 120 minutes ) . Forty SD rats were randomly divided into control group, model group and hyperoside
12.5, 25, 50 mg * kg groups. The samples of blood and renal tissues were collected to detect levels of 24 h proteinuria,
serum creatinine, blood urea nitrogen and superoxide dismutase ( SOD ) , malondialdehyde ( MDA ) . The renal tissue
lesions were observed by HE staining. The expression of caspase-3 was detected by immunohistochemistry. The expression of
inducible nitric oxide synthase (iNOS ) , interleukin ( IL ) -6 and /L-10 mRNA was detected by qRT-PCR. The expression
of Bel-2, Bax, Nrf2, HO-1 and NQOT1 proteins in renal tissues was detected by Western blot. A total of 32 rats were randomly
and averagely divided into control group, model group, hyperoside ( 50 mg * kg™ ) group and hyperoside+ML385 ( 30 mg -
kg™") group for relevant detection. RESULTS Compared with the model group, the levels of 24 h proteinuria, serum
creatinine and blood urea nitrogen, and MDA were significantly decreased, while the levels of SOD were significantly
increased in the hyperoside 25 and 50 mg * kg™ groups ( P<0.05 ) . HE staining showed that there was obvious pathological
injury of renal tissues and inflammatory cells infiltration was severe in the model group. The pathological injury were relieved
in the hyperoside groups, and the improvement were more significant in the hyperoside 50 mg * kg™ group. Compared with
the model group, the expression of Bax/Bcl-2, caspase-3, iNOS and IL-6 mRNA were decreased significantly, while the
expression of IL-10 mRNA, p-Nif2/Nrf2, HO-1 and NQO1 and SOD were significantly upregulated in the hyperoside 25 and
50 mg - kg™ groups ( P<0.05) . The expression of Bax/Bcl-2 decreased significantly in the hyperoside 12.5 mg * kg™ group
(P<0.05) . ML385 can partially block the improvement effect of hyperoside on renal IR rats. CONCLUSION  Hyperoside
may inhibit apoptosis of renal cells, excessive oxidative stress and inflammatory response by up-regulating Nrf2/HO-1/NQO1

signaling pathways, and relieve renal IR injury.

W 5k 1f P9 1 (ischemia-reperfusion, IR ) #fi{5
S A6 B 2 2T Sl I i S I A R v, i
VG BIEHARAS, HEERAL R BRI
IR 28k k THIEFAR . OIEIR. IRe5, 2
FlEAME BB EENE P SR T e
HRAEY, BAZREBEE, mbidk. AR, &
WEUESE D BIRIES:, S4ETTA FEME SR
e, TEOHG IR B0 RO VR, Qi i ot LR -3
VG B VRS B RS —SALAG TER . A
R fE B g s wu & D R R, 44k
AT B IR B3, FTRE S IR AR R s | Ak
RS T- A . KWON 28 O B 5 R B, 4 22 bb iy
A PE R F B2 AHSEHF 2 (Nef2 ) / M2 2 4A i -1
(HO-1) {55 &4, Mk 6- 3L Z M AT AL
NI 20 B AL IV GE - Nef2/HO-1/ TR SR AL A R 1
(NQO1) 7EW IR B A EEAA ), ABF5Ti
HEAT TR B UL, WLER 4 Bk X IR 440
FUSZIR M2 5 Nef2/HO-1/NQOT 18 BEAH I 19 43 F-HLH o

RS T®

e, XA ESME 20t ( LigIE AR
HRRAF, BA% N 100 mg, 5K 190601 ), Nef2 4

il 57 ML385 (I gk it A= WL A BR A A, 2l R
99.59%, 5 4 191025), WLEF. JRER. HEL
Yy AL B (SOD) I (MDA ) X7 & ( B
BRAREWERGRAF), 51968 (b5 5 %
FEHHARABRA A ), i Bel-2, Bax, Nrf2, HO-1,
NQO1. W2 Actin FEFHUIE ( LEE Abcam A H] ),
RER AR & . R i E AR AR I L A BT 1eG R
F1 bt ECL &6 (2 -+ fl A 4 TR A7 BR A
Al ). MEEHIKA (IS —IUER ), ZIRERRL
PCR {¢ ( 3E[H Bio-Rad ),

KIEhY. SIS E  fdRFE SD KL, HEME, 6~8 J4
%, R 180~200 g, MIIALER“#Bedfit, shifFnl
UES : SCXK (JI]) 2018-18.

H 40 H SD KEBENL Y Jy Xt BRAL, BRI, 422
BEiF 12,5, 25, 50 mg - ke 2H, 4541 8 H. B RELH
ETEAER, BEEEEZ (60 mg - kg ) BRI,
MR & A I, TEIRT 1.5 em 240U O FTIFE R,
AN B B SO I AT, Il 60 min JEAATE, PR ML
U 120 min, AAFMEEREEAG, R
BRI, PRIV IS B S LT, SR T AR
Iy LK RAN Y B I sk, (AR PEZS LA R,
FAR A HENT B IR B RERL G 22 Mk 20 T A



W E 25 5 K24 (Chin J New Drugs Clin Rem ) , 2024 4 4 J, 4543 % 45 411 - 287 -

7 A5 BIREE T 125, 25, 50 mg - kg 4 2Bk AT,
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Bax, Nrf2, HO-1 K NQO1 & AN} Fik &,

GitFEFE KRG AT SPSS 18.0 43 Hr ik B,
AR £5 R, A CERHBEE T 200, £
HBCR H LSD- K256, LA P<0.05 22 5345 1 52 X

& R

B RN HIBER  SXIRA A, BAIZ] 24 h
FEAR . IMALEF. JREZ . MDA /KFF+E, SOD /K-
TR (P<0.01) ;5 SR AE, S22k 25, 50 mg -
ke 4124 h R, IMALEF. BREZA . MDA KV i
Z MR, SOD AKFETHE (P<0.05), W& 1,
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251 Bax/Bel-2 caspase-3 BHPER LR 1% iNOS mRNA IL-6 mRNA IL-10 mRNA
Xof iR 0.03 +0.01 234+0.75 1.000.13 1.00£0.15 1.00+0.12
TR 7.50 +0.54° 57.82+5.84° 2.15+0.34° 26.27 +3.49° 1.50+0.12°
EYHETF 125 mg - kg™ 6.20 + 0.60° 53.69 +7.92° 2.04+0.27" 23.42 + 4.54° 1.55+0.20°
Sk 25 mg - ke 0.10 £0.03' 2645+ 6.41' 1.54+0.35' 16.73 +3.47 249 +0.51"
L YHETF 50 mg - kg 0.06 = 0.02" 11.32£3.33" 1.33+0.30' 9.26 +2.83" 3.86+0.73"

iNOS : SR —FLEAN, 1L AN R, SRNEIT 200 - SRHRAIHES, P<0.01 ; SERIAIHAE:, 'P>0.05, °P<0.05, 'P<0.01
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F 4 BHSWRHRERRKTE R EHE Nrf2/HO-1/NQO1 E R FRIALLE n=8, T +s
2H 5 SOD/U » mL™! MDA/mmol - dL" IL-6 mRNA IL-10 mRNA
Xif 4.53+0.57 2.77+0.32 1.00 +0.17 1.00 +0.14
AL 1.96 +0.62° 4.75 + 0.66° 2825 +4.62° 1.62 + 0.38°
G BktT 3.92+£041 3.04 £0.43 11.78 +3.25' 3.67+0.57
LB +M1385 3.80 £0.35" 421+047" 18.64 +3.14" 2.49 +0.33"
2H 5 Bax/Bel-2 p-Nrf2/Nrf2 HO-1 NQO1
Xof R 0.04 +0.02 0.83 +0.08 0.75 + 0.06 0.72 +0.07
LAY 6.53 +0.48° 0.11+0.02° 0.22 +0.03° 0.17 +0.02°
BB 0.23 £0.04' 0.70 +0.04' 0.61 +0.05' 0.64 +0.05'
G BT +ML385 0.92 +0.07" 0.33 £0.03" 0.30 +0.04" 0.28 +0.03"

SOD : AL LRE, MDA : 5 %, IL: U4 R, Nef2 : B B2 HHE5CHF 2, HO-1: MR INAR -1, NQO1 : FRA LIS A 1,
LRI 22007 - SRS, “P<0.01 5 SR, 'P<0.01 5 5424 i, "P<0.05
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