ET Keapl/Nrf2 ESRBHR KBRS CBREMIFFH/NER
MR A R R IF1EH

FAEmW Y, A2, e, EAA Y, B o m s AREBRZRR, M 7300005 2L EZ K, JLE 100029)

WE: BE MK K4 K (pterostilbene, PTE)s+ s} L BE A B (acetaminophen, APAP) §649 /1 R & WAF 545 a9 R 4E
FIE A XMA, FiE AB APAP(Q250 mgkg H#I & R EBRITHRGAEA, PTE 454 F 15, 30, 60 mgkg!, &4
H 15d TR, A 31 A5 A DU N 57 4 2B (alanine aminotransferase, ALT), &3 %% & B4 (aspartate aminotransferase,
AST). %% & (total protein, TP). &% & (albumin, Alb)Jfit 5 @3 IL(AIL/Glb, A/G); FHFAM-FLL(HE) S & k4744
LR B M S AT AR KA SAR I A A AL M AL B (superoxide dismutase, SOD). if /& A 5 BEH Ak (glutathione,
GSH). 7 = (malondialdehyde , MDA)7K F ; JC-1 # il £ A5 AR B v, 4% ; TUNEL %% &, 345 ) AT 40 A2 8 T 5L ; Western blotting
#-m) Bax. cytochrome C. 3% 3% B -F NF-E2 485 B -F 2(nuclear factor erythroid 2-related factor-2, Nrf2). Kelch 43R A A.H
Y AR % %& @ 1(Keleh-like ECH-associated protein 1, Keapl)#9%& & &AL, 4R 5 APAP A 40481k, RFEIKE PTE
2 R fn ik ALT. AST 152 FHAK(P<0.01), Alb, TP & A/G WA R F 5t 5(P<0.05 & P<0.01); ARBTG5 BE
f&; FF4E2% SOD. GSH B # 5 (P<0.01), MDA B ¥ %AK(P<0.01); 244K & 4238 m(P<0.01); TUNEL & %4 R 27
PTE 4. AF&mfe B =P 2V ; PTE 4825 APAP A MAat, e/ T8 Bax &k R FIEMm(P<0.05 & P<0.01),
cytochrome C % ik 2 EAK(P<0.01), /%5 52 69 & 454K F Bax & & % % BAK(P<0.01), cytochrome C & i % %38 7m(P<0.01),
) B4 A AT 4L 48 B0 Nrf2 &K 34 (P<0.01), Keapl & ik BAK(P<0.01), %808 /f Nrf2 &35 3 hm(P<0.01), @tz Nif2 &
EFm(P<0.01), 4518 PTE T 4R47 APAP # §-49 0 R EWATHi45, L AH T 4S5 PTE LA Nrf2 K-F, dpH] B4 58k,
BRI EAR R £,
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Protective Effect of Pterostilbene Against Acetaminophen-induced Acute Liver Injury in Mice Based on
Keap1/Nrf2/Mitochondria Pathway

LU Yali!, SA Rina'?, WEI Lixiao', WU Shujin'*, GE Bin'(I.Department of Pharmacy, Gansu Province Hospital,
Lanzhou 730000, China; 2.Beijing University of Traditional Chinese Medicine, Beijing 100029, China)

ABSTRACT: OBJECTIVE To observe the protective effect of pterostilbene(PTE) on acute liver injury induced by
acetaminophen(APAP) in mice, and to explore related mechanisms. METHODS Acute liver injury model of mice was
established by APAP(250 mg-kg™'), PTE was given 15, 30, 60 mg-kg™! by intragastric for 15 d pre-protection. The serum levels
of alanine aminotransferase(ALT), aspartate aminotransferase(AST), total bilirubin(TP) and albumin(Alb) were determined by
automatic biochemical analyzer and the albumin/globulin(A/G) ratio was calculated. The liver tissue was stained by
hematoxylin-eosin(HE) staining and liver histopathology detection and grading evaluation were calculated. The superoxide
dismutase(SOD), reduced glutathione(GSH), malondialdehyde(MDA) level were assayed by related kits. The mitochondrial
membrane potential was measured by JC-1. Apoptosis of hepatic cell were detected by TUNEL staining. The protein expressions
of Bax, cytochrome C, nuclear factor erythroid 2-related factor-2(Nrf2) and Keleh-like ECH-associated protein 1(Keapl) were
detected by Western blotting. RESULTS Compared with APAP model group, the serum ALT and AST values of mice in
different concentrations of PTE group were significantly reduced(P<0.01), and Alb, TP and A/G ratio were significantly
increased(P<0.05 or P<0.01); the histopathological grade of liver damage reduced; the SOD, GSH level of liver tissue
significantly increased(P<0.01), and MDA level significantly decreased(P<0.01); moreover, the mitochondrial membrane
potential increased(P<0.01); TUNEL staining results showed that apoptosis of hepatocytes was significantly reduced in PTE
group. Compared with APAP model group, the protein expression of cytoplasmic Bax in PTE group was significantly
increased(P<0.05 or P<0.01) while cytochrome C significantly decreased(P<0.01), the expression of Bax in the corresponding
mitochondria was significantly decreased(P<0.01), cytochrome C significantly increased(P<0.01). The whole Nrf2 protein
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expression was increased(P<0.01) while the Keapl decreased(P<0.01), whats more, the expression of nuclear Nrf2
increased(P<0.01) and the expression of cytoplasmic Nrf2 increased(P<0.01). CONCLUSION PTE can protect APAP-induced
acute liver injury. The mechanism may be related to the up-regulation of Nrf2 level, inhibition of oxidative stress and protected

the mitochondrial function by PTE.

KEYWORDS: pterostilbene; acetaminophen; acute liver injury; Keap1/Nrf2; mitochondria

R ) 2 5 A X & T %2 ik 193 (acetaminophen
APAP)E Il R H WL 25901 I 5 i B A, SO
13 1) 32 B B A R Ry R A L B IR, F
LA APAP 7EMR N 2 A (3R PAS0 REGLHY
R = Y N- & Bk - X 2R Bl IE e (V-acetyl-p-
benzoquinoneimine, NAPQI)!!!, Z&ki{k & NAPQI
1) FEALHRES), R R AT A E IR A 1Y
AMAsZ—, —J7 & NAPQI il i > I 2R
FRIELE G RIAR AR F P APAP E &Y,
WMUARERAAR L, T BRI W D RE
N A RN, R AL, SRR T RE R G fx
ZFEOCHIFAMIIAGE; 55— 7T, NAPQI AL
18 5 #E vl 34 R A 2 Bt H K (glutathione, GSH)R A
W AR 30 S, ] B GG I 2 3l L A e
SEACARSCHE R e 5, JUHAR Y 2 e s A 7
NF-E2 #H5&HF 2(nuclear factor erythroid-2 related
factor, Nrf2)fyKik, FEUFIERMBTAILDIH RS
AT, KGR % (reactive oxygen species, ROS)
PR, MGG IR B, 1 R A
IhRERIG, AT 80%MY ROS #RkK [ Lekiiak,
SRL AR 25 7 ) e Y o8 B A Bl T ORIk [EL A 1Y
ROS Bl RS RIENEN], SRR RER05 Rt >k
N K ROS 774, MBS s, fne
APAP 15 Bk i, PR MR 90 T SR A I B 4k
FLARTIRECRATVE TR 25X T APAP JiREUIH 1
IRYT B B

L4 % (pterostilbene, PTE)(3,5- — & k-4’2
BRI T R . Y A R
WA, REAREPEL,5,4°- SR IR ) AL
WAy, HE5H EEAR 2 AW AN TR
PERRRE TR, 52 P P B AT S 1) 24 BT P
PrEALTE RS, PTE MAEB IR 2k &9,
Wi Ak 27 25 4 Hp 2 38 mT DAY BR 3 48 fE & (hydrogen
peroxide, H02). #84%M1EF(0*) 54 FH H M
il L BA BRI pU AL E IS, DF5ERE] PTE &
PrE AT T B2 S AR Nef2 (&P G, PTE
BN Nrf2 B RARELARL), S 0s Nref2, if
11 5 2 1L 21 2% SN 48Uk - 1 (heme oxygenase 1, HO-1)
SRR E RIS, BRI GOk R Py AR
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B AL (superoxide dismutase, SOD)HJHGM:, MM
P SARARIT N, Bl F AR P A B, PRI ER
Rz

SEH A T HU A AR B OR3P 25 W 1)
A i 390 0 T & T R PRI T Nref2 (03876 4
250 BA B IR E Y, I A B
£ APAP 5 T 1/ U IF B A A R v Wi 4% PTE
YER Nrf2 fRIRBECHR, &% APAP 51 2tk
JFU0 AR ER, [FIRF R AR CHLR,, AT
& APAP Fr i WvE 03 6 7 259 B2 HEAE 1
A EES 5 SRR
1 #s
11 RS

APAP(_L iR AR AR A, 15
YY91059; 4. 99%); IV AU (< [H Sigma
N, #5: V900893); Nrf2(#5 : 8882). Kelch
FEIR A FE N Bt 52 1 (Keleh-like ECH-associated
protein, Keapl, fit5: 4678). Bax(it'5: 2774).
cytochrome C(#lt5: 4272). B-actin(It5: 4967)
T Cell Signaling Technology; Lamin B Hif{f
(Abcam, L5 ab8983); AIAZEHLS . C500009) .,
i o AN 2o iR A ARG d S . €500051)3
W F 4 TAY TR (B R A BRA R ; TUNEL
RF & (Roche, L5 : AD09264512); SOD k7| £
(#t*=: A001-3). GSH {5l &t : A005), N
117 £ (malondialdehyde, MDA)(#ES: A003-1)
W0 T P A RS s JC-1 iR & (it
C2006). BCA il &dtS: P0012S)¥IAFH =
KAEYE ARSI, 4 55 2 M (aspartate
aminotransferase , AST) ll & ik 7| & (it 5 .
20024UN19) . 4N ¥ & i (alanine aminotransferase,
ALT)I 23855 & (L5 - 55294UQ06) 41 [ 55 =
KN F]; B F(total protein, TP)I & 155 & (41t
5 92635081) , ELAH L FE e il &S
92682092). 145 [ (albumin, Alb)il % ik 57 & (it
51 92636086)34 M T rf Az db i A YR 0 A PR
ocwl, HARRIBA el BERRIR e i ORI
FIHERIZS AR, 15 1412106); PTE( L ifH
PAEYRHABR A, L5 SP9570; 4l : 98%).
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IX-70 RGN B . AU2700 4 H shA: 1k 7
Hr30 B H 4 Olympus 23 F) 3 LS-50B k2743
FeEEI(H A Shimadu 23 7]); Hema TGL-16R &
e B DML BRI R B AR A FRA A o
1.2

SPF SEWI/INE 96 H, KFiH 18~22 ¢, H
HofrE P BEA RS s bRt s A ey
A[YES: SCXK(H)2013-007, SzBaifE], /NsAL T
PR SOGREIREE D, JF A R Ew 5K,

2 HE
2.1 Wiy SAb
£ 96 HELHH/INERRENL 230 1E 5 %) BRZH . APAP

AL | BH P X BR 24 [ R 1% JE A (prednisone
PNS)]. PTE(15 mg-kg )¢H. PTE(30 mg-kg )4 .
PTE(60 mg-kg H4l, #4l 16 K. iE MM 3d
J&, FET PTE MHUA 0TGP 5 1 22 00 7] d R[]
WM, &5 6 28 5 A3 1) T 51 36 &5 SR J A 6 STk
HIBED, A3HI45F PTE(15, 30, 60 mgkg )i E
15d, IEH X415 APAP BEIZH 43 57 15 2 A 1
P ARRER K, BHPEXTIRZH 45T PNS(7.8 mg-kg ™).
B — KRG )E, BRIEH X RRAIAN, /N RO s v
AT AE R K 19 APAP(250 mg-kg )", 24 h J5,
A1/ 8 HURRIE S T s alifb T 4a i ; 8 X
HEATRAN . BUOM S AR B . ABIESE Hh 3l 55 50 A
AR EERZ L NS NRERE .. Hil
A8 H R 2R 2 2 1A DS 50 3 ) R U R
2.2 SRR A

fifi RS PTE SCi& i T DMSO, /BT 0.9%
NaCl i, il 55 B R 3 mg-mL" YRR & FHU2L,
2.3 MEdRR

230 IiEAfedEbs ReREK I e TR A
SV AL G, 2000 rminT!, 15 min, B

L JE BIER A A ST I ALT, AST,
TP, Alb MIHEKE(AIL/GIb, A/G).

23.2 JHARHZUREE BURH4HZ1 0.2 g, 4% PR
P[5 48 h, AR, HIL 4 pm VI IS, 17
FLHE Ze 0, SGEE F S IEH 2R R ARk, 3
SR ERRL BRI HEATRCE B R, XIS E i 5k
W ERY) BT Sl R R B A T 40 o A3 bR i)
0%, IEWNHLRAM; 1 9%, JHARAERR ik,

BUR RMEAN, S BIFAIEIAIE; 2 96, DT/
M 1/3 (1) JRy kB RE M T 40 M SR AE , SR AE 1 S P4
MU s 3 9%, 290/ 173 2 172 B9z i
MIRFE, KREREAMRIE; 4 9%, Z TN/t

R E B 227 2021 4E 9 F 45 38 B4 17

12 (ARG, iz RIEAIRE
2.3.3 TUNEL Z@iaiH4nigdr- H TUNEL
RN A, A Y] R 22 TR TR G
KALJE . FH 0.01 mol-L~', pH 7.2~7.4 1) PBS ik
S5minx2 K, 1% FKEMA 30 min, A
K(20 pg-mL")37 C#4k 30 min,PBS #%E 5 minx
2, SRIGTEI T (R R o ot 4B PR # Tl )
AW (PR bR dUTP) R LR & W)
100 uL, 37 ‘CH¥& 1h, PBS #fiyk 5 minx2 K,
Ph PBS HACIEGRAE N IPENT IR, DBA 6,
IARREY, BEEWRNOK . ZHIREH . ik
BRGS0 JRT AN A AT B e AR e,
WA, AR R 3 AN TR LB 25
0 TUNEL [HP:40 0, I+ H Image J x4 iE 172 @
i
2.3.4 JiIF414I MDA . GSH, SOD il BUTFAR 22
FIM2HEY 0.5 g, “AEBRERKgE, 1840 T, K
&, vk 10%H410, 3 500 romin ! IR 2
O 15 min B VEW . Fe B R AR L L 21
b A MDA i, TNB 3E K0 GSH /K-,
IS E AL E SOD W .
2.3.5 JFANME s B aliAl J JC-1 Lo R e 47 4G
PR FEZ40 10 mL-kg ' BREE/NEL, [ %2 5 BT T
Kk, ZEEITITRRNK, 1R AR RS GERESA
20 mL FEFIRIESTES), PL 20~40 mL-min! J#E
D-hanks “F# R4 (37 ‘C/K A 20 min)10 min, 2=
BRAFN IR, #EVE 5~10's Ji, S5FLF i kim i
o337, EHEREBIE A —RER S, R
FLMOE B, 4R KR AR AR AR T, R G
W 37 C/K¥ 20min B 0.01% IV HY R 5 fiff
150 mL, Fo0TH A0 25 5 LB R m e, K4 i
B2 DMEM i, J0MEm 4 200 H
Wi o 98 Je F DMEM B5 R0 3 ¥, 50 r'min™',
5 minx3 YA B O ARAF 4l 1k 1 P4, F TRk
Ry RERLI

W oAb I 452 T 13100 4>, A
0.5 mL JC-1 Y0 TAEMIR S, ks s4a 37 C
¥ E 20 min 7, 650 rrmin~! 4 ‘CE.L> 3~4 min, T
TEARME, 3BT, IIA 1 mL JC-1 YL (028 i T &
ML, 600 rrmin~' 4 CE.L> 3~4 min, JTIELNN,
W, EE 1R, BHEE IC-1 Pt g il
BJE, PO MR I 490 nm, & HHE 590 nm
AR LT 28750, Zebi A B H A7 B AR, 2R (898
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BN, ZER LI GETE A

2.3.6 HMuBTAIZR RS AR EL i BRAH N R &
VLI ER , o BRIE I 20 SURN &5 45 20 4155 )T 2 41
200 mg, FrkK LBYR%, P9 PBS, pH 7.4 ¥k 3
Wo FELREEARTINA 1 mL JEBHEEC Buffer(ffi
FHRTEE 1 mL 4R E Buffer JIA 1 uL 2 F D
i3, 5 pL BERREED A 1 uL DTT), BB
WARVK LI 30~50 WK, BETUKLEEH, Hok
WHER BB T, B KR SR IE R 2R %
15s, JCE VK E 10~15min, T 4 °C, 3 000 r-min~!
B0 10 min, FUE. B ISR EHR 808
i, F4°C, 12000 r-min~' B0 30 min LIDITEL
bk, DR EHE T, MEKER, -80 CR
PRAE 5 CBUCDTEE , A 0.1 mL i B B Buffer(fii
AT PR ), WERGUER 30s, 4°C,
13 000 r'min~" B.0> 10 min, % 3. 7ETLRE N
A 0.1 mL PYLRARYE i Buffer(fii FH /i A4k #H [5]
) o vKLECE 30 min, FiRERED 30s, 4 C,
13 000 r'min~' B5.0» 10 min, 34 Fi5EI ALk
KM, HT Western blotting A .

2.3.7 /MR IEA U E PSR EL 4% IR
BB HATEAE . 100 mg IFHZE TELOE,
PBS iHFRA L )5 500 rmin!, 4 ‘CE.L> 5 min, ff
MARWAE /N O 58 R EI, AR PG 1
1 mL, 252, RAEGELE 15s, KL
PEFE 10 min; A T 9 B 32 B 7] 1155 uL,
JIZN R G B0 5 s, K EME 1 min, FRERIZY
B ELE 5s 5 16000 rrmin~' 8.0 5 min, #
VR W B T B Sk B B R O, ZE TR AR T
TE RO TS 1 BLAZ SR BGA R 500 pL, R ZURE
FUIIERTF; B 10 min % 15s, H4emHE
Vg Tk EREE, HAEAE 4 U5 16 000 rmin”
B0 10 min, FHEC LT RI A MR 2 AR B, %
%80 CIRAE

2.3.8 Western blotting ¥ &E A EEHNH  H
BCA 50 &l PR O B MR B, IR AR VR EE
VR S gL, BRI R IREN(10 g L)
Hr, MR 8 uL IWMEIREIER R =BRA”. 04 A
TEFENRE 1 h, S%MEAEYRY £ 1 ho (B3P
W, FRCE T 5 Yl BE WA T BELF 1 —HT[Nrf2 |
Keapl. Bax. cytochrome C. B-actin(l : 1 000);
Lamin B(1 : 500)|# & W+, 4 CHR#EiIR, TBST
VERE(BRIR 5 min, 3£ 3 R). RERKBE T 5%
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IR JUE 40 3 s R e 1) B e PO R ORI 1 h,
TBST YEASE(EEK 5 min, 3£ 4 %), W6, AR,
24 GbeEsHT

FH SPSS 21.0 A T8 g1t i % H x £ s
IR, EREBIENANZESSPR- ANOVA K
Newman-Student Z & A ¢ K55, FFAZU% B>
2480 K Mann-Whitney U #:5 , P<0.05 /R 2%
SHEGEE L
3 %R
3.1 PTE X APAP /55 2uPEF8i N BUAY i i
ALT, AST. TP. Alb. A/G [

SIEHHXT B ML, APAP #5712 | v
ALT. AST /K- & THE(P<0.01), [FAIRFIME TP,
Alb, A/G {81 FFFL(P<0.01); 5 APAP FiRIZH
FHLG, BHMEXTBRZH S PTE 4115, 30, 60 mgkg™)
IIMLTE ALT. AST /K-35 F#IK(P<0.01), I
TP. Alb. A/G {H & E T+ (P<0.05 5§ P<0.01). %5
KWL 1,
3.2 PTE X} APAP i T 2 PEHF#145 /)N BRI g B
A A

IEFRT HR AL /N RUF L S 0 IE 5, S8 i
JFRHES 5, diuz e ady sy, R/MES, T
WEArelh 0 9 APAP BEFRUZH Z2FfF/INit 172 BT
HMMIRIE, T2 RERE, 28 0% N0 4 9
PTE(60 mg-kg VA KL /32K 0 901 1 9, 4
MU 52 R Ak, S BIUFAMESR AT s PR X AR 4L
FEAm M R K, A AT IRBE , i BE
TR 1S, SR, £2,
3.3 PTE X APAP 5 /48 T 1 52

TUNEL 4025 5378 16 5 40 Bt 28 J6 B 5. 04
T2, APAP BIAUZH- MM T 2, A% 46728 B kb
hn, BHPEXTREZH A PTE 405 APAP BERIZHAH L,
P T 20 M 2 208 (P<0.01) . 2553 LI 2,
3.4 PTE X} APAP i S 250/ BR4f A 12
HH G R -2 3K 14 52 M)

SIEH X RAAH G, APAP A7 25 41 Jitg o A 1)
Bax 763k b 3 MK (P<0.01), T % 7 1Y 28 ki A4 rh
Bax 53k B EHM(P<0.01), 5 APAP FHIL A%,
FH P R ZH AR R B2 /Y PTE 40 Bax %
I8 EHN(P<0.01), LR AT Bax ik i & &K
(P<0.05 =% P<0.01). [Fif, 5IEF XTI,
APAP FI A A Ji HH Y cytochrome C 3235 I 5 14
Jn(P<0.01), Tiix R ki A& cytochrome C ik
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%=1 PTE % APAP 5 &AW iT#Hi45 /N E B fyE ALT, AST, TP, Alb & A/G tW (X +s, n=8)
Tab. 1 Effects of PTE on serum ALT, AST, TP, Alb, A/G in APAP-induced liver injury model mice( X £ s , n=8)

3 AST/U-L! ALT/U-L"! TP/g-L! Alb/g L A/G
XA 98.3243.20 38.1242.03 63.3542.01 42.0140.93 1.81£0.11
APAP 7120 565732331 99.07+3.081 47.1443.03D 26.3242.01Y 1.04+0.09"
PTE(15 mg-kg )4l 425.1247.89? 50.34+4.032 51.27+1.89? 30.78+1.372 1.2540.21%
PTE(30 mg-kg )41 378.36+5.032 47.56+2.07? 56.66+2.052 34.05+1.512 1.36+0.08?
PTE(60 mg-kg )41 213.52+7.122 40.79+5.132 60.13+1.08? 38.1242.712 1.5140.17%
B o R 2 207.373.07? 34.15+1.08? 59.3742.132 40.012.08? 1.58+0.332

W HIEWX AL, DP<0.01; 5 APAP BRI [LEr, YP<0.01, YP<0.05,
Note: Compared with normal control group, "P<0.01; compared with APAP model group, 2P<0.01, ¥P<0.05.

PTE(30 mgkg™) 41

1 PTE *f APAP % 5 2t JF 45017 /N A9 BT i 4 4R %

PREAETRONIRSERT AN, ATk N IE R A .

PTE(60 mgkg™) 21

SLSL2 L

PR AT B2

Z 9 (HE, 400x)

Fig. 1 Effect of PTE on the liver histopathology on APAP-induced acute liver injury(HE, 400x)

Black arrow points to necrotic hepatocytes, white arrow points to normal hepatocytes.

2 PTE *f APAP %5 R AT 45147 /N BORT Ak 7 22 451 1 7
AR (X ts , n=8)

Tab. 2 Effect of PTE on liver histopathological scores of
APAP-induced acute liver injury mice(x £ s , n=8)

a1 JHEER 5 (R (S5 90 /n

0 I 11 il v
1E X R4l 8 0 0 0 0
APAP BiAUZ] 0 0 0 1 7
PTE(15 mg-kg )4 1 4 2 1 0
PTE(30 mg-kg )4 2 4 1 1 0
PTE(60 mg-kg )4l 2 5 1 0 0
FHA: X 2 3 4 1 0 0

i FRAR(P<0.01), 5 APAP BHUZH Fhas, FHAEXT
REH RN [R) M BE 1) PTE 4140 B )it cytochrome C
ik B E R (P<0.01), ZkifkH cytochrome C
FIk B EREIN(P<0.01). . Z5HR LA 3,

3.5 PTE Xt APAP i 09 S ML 405 /s R Z ki ik
IR LA 4 5 M

SR JC-1 4G 1 JF 40t v 2ok AR A0

GEIRUE 4, SIEH XA ML, APAP FEAIZ 4
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R E A 2 PR (P<0.01), 5 APAP BRIZH L
B, PAMEXT BRZH 5N BE Y PTE AHZRA R
7 3.3 T+ (P<0.01)

3.6 PTE X} APAP 5T 2 6140/ BRI 4148
MDA, SOD. GSH 45

SIEH SR AH G, APAP ALRIZH /)N FRUH-2H 21
i) MDA B i 34 25(P<0.01), [AF GSH. SOD B i
FEAR(P<0.01); 5 APAP BERIZHA L, BHMEXTHRZH
EREHEE PTE 44/ Bl MDA &1 (P<0.01), GSH .
SOD F+#E(P<0.01), %5 RN PTE ] —E R
Pem 2 N RE BT ARARRE T, SR IR 3.

3.7 PTE X} APAP /551 2 IF 845/ U421
Keap1/Nrf2 35 i 5]

SIE®W N RAMEL, APAP SHTFHLUER
Nrf2 ik B FFER(P<0.01), Keapl ik BN
(P<0.01); 5 APAP MBI Fbas, BHPEXTIELH KA
[ ) PTE 4 Nrf2 Zik W& (P<0.01),
Keapl ik FEAMR(P<0.01), N T HE—L M
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T2 % B4 APAP Ki%I2H PTE(15 mgkg™)24H

PTE(30 mgkg )41

PTE(60 mg-kg )i

BH T FE2H
& 500
ﬁ 400 ?
% 300 -
§ 200 F
= 2
B [T
g 0 ' '
‘5?> @»& 15 30 60 @ﬁ’
4,)5' B2 PTE#l/mgkg™ 2>
3 &
K &
Bl 2 PTE X APAP % & vy & M BT 4545 /D BB 28 f 8 1= #9 B2 718(200 %)
HIEH SR A, VP<0.01; 5 APAP BEBIZ [L#, 2P<0.01,

Fig. 2 Effects of PTE on hepatocyte apoptosis in APAP-induced acute liver injury mice(200x)
Compared with normal control group, "P<0.01; compared with APAP model group, 2P<0.01.

N Bax M —— -
LEHITh Bax - - —— ﬂggg )
M7 cytochrom C -. — — % 250
. ﬁ 200 2,
LRHL1E cytochrom C .- e - - - = 150
¥ 100
Cyto-B-actin -- -” 50
0
o \\\gy 530 6 @3”% @& B 1530 60 &
& Q{% PTEAY/me ke ! § & @ﬁ‘y PTEZi/mgkg ' &
S € AR Z
¥ v {
120 - N 2 2 ‘Sl 500 r _J 120
L 400 F 2 100+ 2)
.Hg 80 1 i S 300 2) g B
m - =] =1 60_
E w £ 20 E w 1
=i £ 100 | g ¥
20 + g |_| § 20+
08 & 15 30 60 T \ 15 30 60
S @ 15 30 60 $ o 15 30 0 & B o 15 30 60 3
%ﬁ?"%} PTE#4!/mg-kg ! §° &ngf”,@% PTE#|/mg-kg ! gS’ %ﬁl@? PTE#1/mg-kg 5
3 N
54 & @gy 5 YgV’ & % K &

B3 PTE X APAP R AMF R MNR &K REMXATEH FH T
SIFH XA A, VP<0.01; 5 APAP BEIA [L#, 2P<0.01, YP<0.05.

Fig.3 Effect of PTE on the expression of mitochondrial-induced apoptosis factors in APAP-induced acute liver injury mice
Compared with normal control group, "P<0.01; compared with APAP model group, 2P<0.01, ¥P<0.05.
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Fig. 4 Effect of PTE on mitochondrial membrane potential in APAP-induced acute liver injury mice
Compared with normal control group, VP<0.01; compared with APAP model group, 2P<0.01.
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Tab. 3 Effects of PTE on MDA, SOD, GSH of liver tissues
in APAP-induced acute liver injury mice( x+s , n=8)

40 kUSOIl)/ GSH/ MDA]/
g~ Pro mg-g! Pro umol-g~! Pro
TE T R 101.12+3.21 40.12+3.01 0.87+0.03
APAP BRI 23.11£2.770  10.7242.14D 2.21+0.219
PTE(15 mg-kg )2l 37.51£3.122  23.15+4.122 1.98+0.062
PTE(30 mg-kg )20 45.13+2.172  30.23+1.79? 1.78+0.08%
PTE(60 mg-kg™ )20 59.23+1.28?  36.65+3.662 1.32+0.062
FH X R 2H 62.14£3.56Y  39.17£5.07? 1.15£0.11%
. SIERXTIRA L, VP<0.01; 5 APAP BIRIZ s, 2P<0.01,

Note: Compared with normal control group, "P<0.01; compared with
APAP model group, ¥P<0.01.
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Fig. 5 Effect of PTE on Nrf2 and Keapl in APAP-induced acute liver injury mice(x s , n=3)
Compared with normal control group, "P<0.01; compared with APAP model group, 2P<0.01.
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