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[(HE] BH HRAEFHECPTE) S DR B Hh FEEZHG(IRDGRPERZABXNE . Fik #K 24
RC57T IRy 4 mn=06), LB F RAS )  FohFi#EEHAR A, FEhB#EE+5 mg/kg PTE 4
(IR+PTE1 1) #= Bk o F# 72 +10 mg/keg PTE A(IR+PTE2 4)., KA A A ZE-#4 (HE) % TUNEL % &
A B ARSI, R AR KR A & Hm b F MLEF (Cr) L k& R (BUN) & =8 (MDA) M 7 3R 5t B -F (TNF)-
a. 8w A% (IL)-1B #= 1L-6 K-F, %A Western blot # i B j 2122 Bel-2 48 Z 45 JA & & 3(BNIP3) f= & & 48
(2 EGHM4(LO-3wkRE, FR 5 Sk, IR Ahk Cr.BUN MDA, TNF-a IL-18.IL-6 K-FH &, ¥
NERG RS R ATIHI & .BNIP3 = LC3-11 A T, £ZFALHFEL(P<0.05) ;5 IR A&, IR+
PTEl %8 f2 7% Cr.BUN.MDA ,TNF-a IL-18.1L-6 & A&, 5 A & 30 45 +F 5 & A = 3% # 5 4%, BNIP3 #= LC3-
I %% LR, 2 F A%t 3 &EX(P<0.05);5 IR+PTEL A4k ,IR+PTE2 A 7% Cr.BUN.MDA,TNF-«.
IL-1B.1L-6 K F Ak, B/ 545 3F o F B 35 4% . BNIP3 fo LC3-11 &35 LR, 2 F AL HF EL(P<
0.05), &it PTE xR K IRI EAHRPFER,
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Pterostilbene alleviates renal ischemia-reperfusion injury in mice

by activating mitochondrial autophagy
MING Hao s ZHANG Yunyan sMEI Shenglan ,YU Yanli JMENG Qingtao” s XIA Zhongyuan
(Department of Anesthesiology sRenmin Hospital of Wuhan University sWuhan , Hubei 430060 ,China )

[Abstract] Objective To study the protective effect and related mechanism of pterostilbene (PTE) on
renal ischemia-reperfusion injury (IRD) in mice. Methods Twenty-four C57 mice were randomly divided into
4 groups (n ==6),including the sham operation group (S group),the renal ischemia reperfusion group (IR
group) ,the renal ischemia reperfusion+5 mg/kg PTE group (IR-+PTEI group) and the renal ischemia reper-
fusion +10 mg/kg PTE group (IR+PTE2 group). Hematoxylin-eosin (HE) and TUNEL staining were used
to evaluate renal tissue injury. Creatinine (Cr),blood urea nitrogen (BUN) , malondialdehyde (MDA) in renal
tissue,inflammatory cytokines tumor necrosis factor (TNF-a) ,interleukin (IL)-18 and IL.-6 levels in serum
were detected with relevant kits. The expression of Bel-2 interacting protein 3 (BNIP3) and microtubule-asso-
ciated protein light chain (LC)-3 [l in kidney tissue was detected by Western blot. Results Compared with
the S group,serum levels of Cr,BUN,MDA, TNF-«,IL-18 and 11.-6 in the IR group were increased, renal tu-
bule injury score and apoptosis index were increased,and expressions of BNIP3 and L.LC-3 [l were down-regula-
ted,with statistical significance (P < 0. 05). Compared with the IR group,serum levels of Cr, BUN, MDA,
TNF-«,IL-18 and 11.-6 in the IR+PTE1 group were decreased, renal tubule injury score and apoptosis index
were decreased,and expressions of BNIP3 and LC-3 [ were up-regulated, with statistical significance (P <C
0.05). Compared with the IR+ PTE1 group,serum levels of Cr, BUN, MDA, TNF-a, IL-18 and IL.-6 in the
IR+PTE2 group were decreased, renal tubule injury score and apoptosis index were decreased,and expres-
sions of BNIP3 and LC-3 [l were up-regulated, with statistical significance (P <C0. 05). Conclusion PTE has
protective effect on renal IRI in mice.
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SE AR B Lz 2 R G 8 A0 L I A R RES LR T
FWES B AE T A BN IR i e AKT B £
RHEVERAE . RN NE R B e HE
WREM AKIEE 2 SHENSREBE., & T4
1b, i & K& 1% B I R (chronic kidney disease,
CKDYM B 4 2 R 5 5 0 R S B 76 A MR P o
B2 K TS R 2R R R S X T 4 R IE
B IhBE 2 e BB, WRAE 0 98 & B0 Rk 1A 361 45 A ol
RE BT AT AKT & J& FEF & &2 530 A7 R w0,
A SRy 2 R AR Joit £ 5 il 9 OC S 2 1S 4y . SR AR B W AT
DI ) 35 53k 2 463 sk T R 2 R %) o A L DA B L o
3% P 4R (reactive oxygen species, ROS) 4" | 4
W9 %2 B0, 303 ok 1A |9 g m DO B B IRT L A
B IE TRT A4 45 26 b A W 19 1E 5 D Be & — i 72 1
VBITTE il 2 — . 848 (€ (pterostilbene, PTE) /& —Fh
RARTEESE, 5B I, B R DA
PR TR HE R AR L B R AR AN
BB BN A ST & B PTE 7] LA i 4 i 25
SR TE-2 RR G Y 4 0 IR SR R I TRT . PR
AWFFE BT PTE W42 B WE TRT 8% 28 Fe H B AR BLH] , #E
BT

1 #R5HF*

1.1 ##

24 HHErE C57BL/6 /MR T I K252 5 3h )
., MR 8~12 Ak K E 20~25 g, FEHIRE 12
h Ot R/ P PR IS N R SR 1R . R A BE LA R
BB /NN 4 1,84 6 H AR T AR (S 4 . ik
ML PR A (IR 4D LB Bk i B E 3 + 5 mg/kg PTE
ZH (IR+PTE1 41 #1151 B 33 + 10 mg/kg PTE
(IR + PTE2 44). PTE I F 3% [ MedChemEx-
press AT, A I 4 K N R BE B S HLZE B
St
1.2 F*

1.2.1 D REM IRI A 6y 5

AH/PNEARRIAE R 12 h, I ES 2% M 1
(80 mg/keg) FREE. R B &Y 00, 75 b H
F i B bk R e g B A R0 S AT, 08 2% B 6 el
i 41 68,745 Fp I 21 €8, 40 min J5 71 9F 30 ik I . W0 22 15 HiE
B K S e 21 0 5 OGP IR B . S AN T IR AN e 1A
., IR+PTE1L HAEBR M 30 min Ji5 IE B VE S PTE 5
mg/kg, IR+PTE2 HNE S PTE 10 mg/kg, &k ML A
[ 43t 40 min, TR 24 h J5AEPES Y . K 46 1K
A48,

1.2.2 B ek R A B0 T

SRAEMIIME 2 000 r/min.4 °C &> 15 min, B I

VW 3 A g A6 56 B 4G I 1t 35 AL (creatinine, Cr)
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JR 2 % (blood urea nitrogen, BUN) 7K 3 ; % F i 77 &
Vi B 5 B A A4S 0 il ¥ P9 8% (malonaldehyde, MDA)
KA, MDA A I3 ) &5 0 F ma ot i B W TR F
i
1.2.3 &P TNF-o IL-18 #o IL-6 K -F &9 2

B 1. 2.2 WAy 8 W0 &2 B 98 3K 58 R F (tumor
necrosis factor, TNF)-a. [ 40 i/t & (interleukin,
IL)-18 Fl TL-6 7K. Fe B BE il 25 A DL 1Y b 1 & %
W P I L3 RN v A 1 s 1 3 100 /LA 96
LA B AR A . PBST ¥ 3 WKJG A 100 pL Y RKhrid
FIBTAR , 7853 VR 5 I A B i S AL P bR iE Strep-
tavidin 100 pL/fL. ZiRHEEHEE 30 min, FRRBER
Ja A &7 TMB & # 100 pL/fL, EECHE
30 min, FJFMALK K 50 pL/4L IR 2405 7 B &
450 nm WG B, I TF 5 A R vk K. iR A
KAXFN T B ~ RAEDHEARARAFA .
1.2.4 #FARZE-#4(HE)Z TUNEL % & 958 5 i
AEBERERATE R

BUNRZAE S 20, 5k 2 W EE A, A 4
JEUI R (DR RN 1.5 pm), HE e 8, 62 1 U5
TS A T AL, WEE NG B N A 1t
B INE PR VT 53 A0 AR ™ E AL R A Paller 3% &
INE AL VE S, BRI B R R 10 A AR
BB /NG S F2 100 AN BN IR 8, T b o B DN B
WY IR AHM R 1 A BRI 1 L s 2
Gy 2 4y B ONE B IR N A TS YR BE G Al il CR
AR S AR B3 1 4y, 4P R SR A TUNEL
Y PGS NE MR AT IR R TR . A
YIh 2 ZW2RZPE 3 IG5 min, B B £ BB
KmA 50 pl TdT B & W, 37 °C L iFF 60
min; ] PBS Ve 5 % DAB Y4 37 CHEOLIEF 60
min, F A PBS 83 5 050 AR 2 % 40 i A% adE 47 42 g .
FEAPRATESE 5 4> = A5 B LT L 617 40 i H BOF T
T 8. BT 48 %= TUNEL BH ¥ 240 J /5 40 i
BX100% . TUNEL 50 W 3K F /50 g mli AE 9 T /%
WFFE T
1.2.5 Western blot M & Bel-2 B Z4F A & G 3
(BNIP3) e & 40 % & & 244 (LO)3 [ &k KT

B B A 1, e BR300 6 10 B 5 48 B A 4 B
Ff RE T o R TR Tk B O e FL UK T SR R R M
AR5 % A 0B 1 haim A BNIP3,LC3- 1T —
Br4 CmMaE . PBST BRIk 5 2656 4 (1 ¢
10 00O ERIIFE 1 h, K H Odyssey B4 LT 4%
FH B AR AR K, DL E & A A K
(52 GAPDH 454 K E(E MY lLE £ = B &
HARIR K, EEREBGH & T FigHE s K
AR A BR Y AL BNIP3, LC3-11 — 41 F % E
CST AF]L %3 T 3EE Li-Cor AF .
1.3 %itzam



FAEF 20235 12 A% 52 K% 23

KM G it B A Graphpad Prism7. 0 X7 8 4E #E 47
ST IERSANIFEER D &£ o, 4l R
SR FH B IR 2 07 25 43 B, PR [ L AR B SNK-q K2 55 .
P P<<0.05 HESASRITFE X,

2 & ES
2.1 %28/ BUN.Cr 4= MDA K4t

5 SH IR 41 iF Cr.BUN #il MDA /K
FhE (P <C0. 05); 5 IR 4 [k 4. IR + PTEL 41 1l i
Cr.BUN 1 MDA 7K Bk (P <<0. 05); 5§ IR+
PTE1 A # . IR+PTE2 4 Ifil #& Cr.BUN fil MDA
IO BE— 2 FEAR (P <0, 05) . L3 1,

*x1 FHNR BUNCr #1 MDA K LB (. £5,7n=6)

BUN Cr MDA

251
(mmol/L) (pmol/L) (pmol/L)
S 9.44+1.5 35.046. 4 3.4-40.4
IR 41 72,845, 4° 184.0+12.6°  12.941.2°
IR+PTE1 4l 59.4+3.2° 154.0+9. 8" 8.740. 8
IR+PTE2 41 42,844, 2¢ 123.0410.7¢ 6.4=+0. 6°

“,P<C0.05,5 S H;". P<<0.05,5 IR 4 5. P<<0. 05,
5 IR+PTEL 41 b # .
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StH IRZH
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4 c
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TNF-o IL-18 Al IL-6 7K F AR (P <C0. 05); 5 IR+
PTE1 4l 4 . IR+PTE2 4 L7 TNF-o IL-18 #1 IL-
6 Ktk — 2 FER (P <<0.05) . L3 2,
x®2 FH/MNR TNF-o IL-18 F01 1L-6 7K F bk 4%
(xr+s,n=6,pg/mL)

20 7 TNF-a 1L-18 1L-6

S 15.2+5.6 5.6+1.6 25.445.0
IR 241 518.64132. 4" 488.54101.6° 264.8+36.8"
IR+PTEI 41 356.3465.8" 356,448, 2" 102. 2415 6"
IR+PTE2 4 165.9456.9° 156, 8455, 2°¢ 98.9420.7°
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5 IR+PTE1 4 I #,
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IR A n] OB /N K B Bk 28 e Ak, BB 4 mT A
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2 HE A TR 4 rP 9 B /N 43 T 40 B U8 T e 0
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B VE 5> B R T8 B0 BRI (P <<0. 05) 5 5 IR+
PTE1 4 b4 IR+PTE2 26 (9 B /N4 0 403 3 2 K
P T F8 Bt — B RER (P <<0. 05) , WA 1,
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2.4 AR B4R BNIP3.LC3-11 & G £k i
5 SY . IR 4 p BNIP3.LC3- 1 38 ik K F[&
R (P<<0.05);5 IR 41 %, IR+PTE1 41+ BNIP3,

SzB IRZH IR+PTE14H |IR+PTE24H "o
BNIP3 MR S S a— s .
Le3- 11 e , % 05
GIPDH M A —

S4H

€A E % 202312 A% 52 K% 234
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1.5
+ =
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3 9F it

AKI 2 — P B D) HE 28 SR 12 2% 1 I IR 255 5 1iF » Hom
PRARRAE A2 B /N 10 BOE M BB . B E IRT
W R A T I A 25 22 b s L A4 B A A ) S PE  R
TR0 e F B 52 0 e AR L e ot 2 4 K A
LA 20 B P A O B S AR . 9 — T I, i P
HEET RS RECEEH MBI, BTN T
KifR o) E bR 15 AE AKT & B A E R bl o6 B 1
FHE200 DR A Xk 4 A A B R e st 2 65k A2 4 2 ok
BB BT YT AKT FIFH RS AKI-CKD % 745 i
BIT T S, ASHFSY & R Bk o P9 3 T LB R
R0 L IR 2048 S 41 Cr BUN /KW 7
Ivi] FsF 1 it 25 40 A 7 385 R 8 5 40 L TR 7K T i —
AN B AR . P 2 2 A B R AR T LA
S WG BB R AL B /NG BT AT 0L /N A K
B, #5055 B A B /N AR T

SRR [ I R R AR T 4 T 114 D% B AR 4
X 2 5 2R R (4 T BE RO R A M S ) B e,
LR [ AR T B A7 4 B T R O A AR kIR L A R R
LR RAZS Oy I K P AR Y . ARk B kA
by e —Fof & 7 AC 8 R L BT B 1k ROS K- T .
SR IV 5 b R T RE R 15 2% S 1T 43, R O 2 b A B
TG e A L WS Y R H bR, E AR
JRZE L B 26 R 1K ) B B AR 2 2 5 m H O IS 3.
BNIP3 & A 0 & 26 ki ik |1 we iy o 35 5770 =2 —
BNIP3 3 A2 ik 3 W78 AKT 18] il £ b7 4 i
s ) R NS A0 A R b EL AT G R VE L Ol T
BNIP3 5 i £k 44 [ W vl By 1k IR1ZY . AR BfF 5%
gER R A PTE #9941 708 &, B 4804k 7 387K
S B INGE A K P R R B D B L 4% 0 A0 i TR B L
e R I N = o g G T S TR N =
RO T IR, Mt 1B ShRE .,

B E IR o, Sk A [ g B AE R —Fp O 7 1 2k
PR TR IR AEAE R WESEFR I , LR [ W 7 T
JIFE R R AR R LT R R I e Rk A

AW E B MR 2, AR AR, 5 S, IR
ZH WA G 2R 1 (BNIP3 Ml LC3-11) FR ik B &8 F i,
[ £ Cr A BUN JKF B /NS PF 0 S R T4
BT i HE R B T RE AN I 1 s B 98455 47 4R AL T
A FILMEFHEW AT BEAF A A WEAS 2 DL T B i
L -3 332 P %) 4 B 0L 1 o R AR i PR AT 5 2 0 — 25
9%, BRI 7 B 7 R S A PTE AT DL sk 4%
BN I AR NS A R T AR A AR B e
HH 5 5 588 O ; Rl BE , A BNIP3 A1 LC3- 1T #Y % ik
B, BRZki R F v B g 0, Ui BN PTE 78 % IRI
REfE F AR AA 17 s, 9 /0 5 E A PR A R, 0 o
S0 I T B /NS A R T T T DR A
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