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W E BN A TR SR SR O (AMPK)/42 4 F B T 40 R 2408 B F 2(Nrf2) il 2, 3855 % 25 3 5y Rk s e 45
W K (UC) BAL B8 o Hra B £ LR . ik 802 BALB/c > R AL L A A BE 2R, LAY 41, 3 4] 7] 28 (AMPK #7 4] 7] Compound
C 20 mg/kg) ,  h A% & A =48 ( %) 253 12.5.25 .50 mg/kg) A 25 35 & +3741 57 48 (%) 25 3 50 mg/kg+Compound C 20 mg/kg) ,
FFA8 R, MRTHRLAIN, A B R 3 B WAk A 4% W BABFBRAN ISR 5 d A B UCKR , MG, &4 B § 3R
HAAR R, FERLR,HEETd, FERAE,ZEREADRAREG R RRSH 2405 ML LM KE, ZHER TR
B (MDA) 4% B AR R AL L ACEF (SOD) \ BB H kit B AL B (GSH-Px) i MR A &M SR EH A W L B e n B %
H B L AT R IR I F R, A 4 7 48 2% AMPK  Nrf2 mRNA & AMPK \Nrf2 | fz4r % Ao &8 1 (HO-1) . Fl &% &
(occludin) B H#H%& G 1(claudin-1)E GO R AE AL, R HHEMMAER, JHFEANTH DR EMALE T X EMPZFE BE %
BF R B E A A PTRA £ R anJ 1) % 5 e 2 B LA A P& Bk E 2 KB, SOD \GSH-Px 714 , A% AMPK %& &
84 BEBR ALK T Nif2 \HO-1 . occludin . claudin-1 % & #= AMPK  Nrf2 mRNA % & ik ¥ 8 %45 & Kk K, L8, MDA 4% 2 AL 5% 2
FiE 3 B F K (P<0.05 K P<0.01), fadph) 40 Lk 3547 54 A 2048 % (P>0.05) K 2 £ (P<0.05 K P<0.01). A #ph) 7)
TREFFHEFZHN TG B F A LR IR EMER(P<0.01), &8 HHFTHIL DKW Lk @i, B-& Lk e & %k
e, 5t EiAAR R B G AR BAM T 09 KK Feo Bk, A BCE- UC; A A HLH 7T A6 5 330 7% AMPK/NIf2 3 8 AL 8 5 A % .

KA BB RmIE L K BAL R AMPK/N2 i 5%

Effects and mechanism of paeoniflorin on oxidative stress of ulcerative colitis mice

DAI Xin', WANG Ying', REN Xinyue', FAN Dingxing', LI Xianzhe', FENG Jiaxuan®, LOU Shilei’, YAN Hui’,
SUN Cong® (1. School of Pharmacy, Changchun University of Chinese Medicine, Changchun 130117, China;
2. School of Clinical Medicine ,Changchun University of Chinese Medicine,Changchun 130117, China)

ABSTRACT OBJECTIVE To investigate the effects and potential mechanism of paeconiflorin on oxidative stress of ulcerative
colitis (UC) mice based on adenosine monophosphate-activated protein kinase (AMPK )/nuclear factor-erythroid 2-related factor 2
(Nrf2) pathway. METHODS Male BALB/c mice were randomly divided into control group, model group, inhibitor group (AMPK
inhibitor Compound C 20 mg/kg) , paeoniflorin low-, medium- and high-dose groups (paeoniflorin 12.5, 25, 50 mg/kg) , high-
dose of paeoniflorin+inhibitor group (paeoniflorin 50 mg/kg+Compound C 20 mg/kg) , with 8 mice in each group. Except for the
control group, mice in all other groups were given 4% dextran sulfate sodium solution for 5 days to establish the UC model.
Subsequently, mice in each drug group were given the corresponding drug solution intragastrically or intraperitoneally, once a day,
for 7 consecutive days. The changes in body weight of mice were recorded during the experiment. Twenty-four hours after the last
administration, colon length, malondialdehyde (MDA) content, and activities of superoxide dismutase (SOD) and glutathione
peroxidase (GSH-Px) in colon tissues were measured; histopathological morphology of colon tissues, tight junctions between
intestinal epithelial cells, and histopathological scoring were all observed and evaluated; the mRNA expressions of AMPK and
Nrf2, as well as the protein expressions of heme oxygenase-1(HO-1), occludin and claudin-1, were all determined in colon tissue.
RESULTS Compared with model group, paeoniflorin groups exhibited recovery from pathological changes such as inflammatory

cell infiltration and crypt damage in the colon tissue, as well
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as improved tight junction damage between intestinal epithelial
cells. Additionally, significant increases or upregulations were
observed in body weight, colon length, activities of SOD and
GSH-Px, phosphorylation level of AMPK, and protein
expression of Nrf2, HO-1, occludin, claudin-1, and mRNA
expressions of AMPK and Nrf2; concurrently, MDA content

and histopathological scores were significantly reduced (P<<
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0.05 or P<<0.01). In contrast, the inhibitor group showed comparable (P>0.05) or worse (P<<0.05 or P<C0.01) indicators

compared to the model group. Conversely, the addition of AMPK inhibitor could significantly reverse the improvement of high-

dose paconiflorin (P<<0.01). CONCLUSIONS Paconiflorin can repair intestinal epithelial cell damage in mice, improve tight

junctions between epithelial cells, upregulate the expression of related proteins, and promote the expression and secretion of

antioxidant-promoting molecules, thereby ameliorating UC; its mechanism may be associated with activating AMPK/Nrf2

antioxidant pathway.

KEYWORDS paconiflorin; ulcerative colitis; oxidative stress; AMPK/Nrf2 pathway

5 45 1 R (ulcerative colitis, UC) &2—F & &
VERAE M S 1 s , 71T DA TZC s FF 0 1) 0 i 2 W 1 22 3R
FAEAGE gy, UNETE SR 205 3 R0 A A
R A O EEIR R R I, D4R, UC 1Y AR R A
RABAE LI A HRE R AN R B BFFEIESE
UC RE FitE R R AR R AR R (FUARAE |
SRR e I ) BEDIAR G . E UC RAE S, 48
i 2 L TT S B B0 AL, (AR AR S A I AR A R
A HE 22 5 [RIINE , SAE S I Al S Wi 4 BRI 1, it — 20 )
ORGP AR 7 A, AT S B LA 2 A S8 A LSO L 3
e Ji 308 R P e B A2 400 R — W R T A 1Y 2R
(adenosine monophosphate-activated protein kinase,
AMPK )/ % 5% T F 41 & 2 A 56 [HF 2 (nuclear factor-
erythroid 2-related factor 2, Nrf2 ) J& 52 (4T R FPTA L
T K O I B T I AR TR R R AL
SN AR A7 , T 22 i UCHEAR™
H AT, I RYR T UC 15 JL25 W 80R— A IR L a2 RIE
FHK, B8 R M , R SRAE ) B AR A 7 ARk
U BWEF D ROOE RS 527 SO ATEG R h gy
FIAT 1Y FEEE R 4 , 7R 2 FGTT UC B 5 Rl 2 47
1, BA PR Bl 8 e S5 25 B Y. AR
L HTHIITSE R B AT 245 T BEAIR UC /I BRI 37 v J g 8
BEHF o (tumor necrosis factor-ac, TNF-a ) Fll [ 4R A 2=
6 (interleukin-6, IL-6) %42 2 [ 17K, [l AMPK ., Fi
W AH OC B 1 Beclin-1, f & A1 ¢ & 11 1 B 4% 3
(microtubule-associated protein 1 light chain 3, LC3)
mRNA 1J3RIE , T AL 24 7 I8 2 B8 1 (mamma-
lian target of rapamycin, mTOR) ,p62 mRNA {9 % ik , 1
Si 200 i 1 e Dk A UC /0N BRURS i 286 A 5, 42 M UIC e
ART 5 I BIAT 251 HAT R P AR VE T i A Ak
WOR UC R AE R R E R R Z ", AN ik
I P8R BE R AT 251 X UC /N BRI s ) S i AEpIL L, DA
WA 250 1T UCTRIT MARCZI T RS

1 #HEl
1.1 FEUE

AW 2B 49 45 2720 Thermal Cycler 15
£ BEBE R (PCR) Y L 7300 #4452 6 5 2 PCR Y
(35 [E Applied Biosystems 3 F] ) , SPECTROstar Nano
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£ Y RE M bR AY (75 [F] BMG Labtech 23 5 ) , HT7700 %35
SR HL - 5 ( H S Hitachi 23 7] ), RM2016 B FR ) f
ML LRSS AT FRA 7] ) , PowerPac B HE 1 AN /N
F, kR 2 B (35 [ Bio-Rad 23 /] ) , O 600MF %14 [
sk af R CEE I R R G (N YR A BR 2
GIpE
1.2 FEHRSKH

A5 25 % B (415 S31585, 41 JiF >98%) . AMPK
157 Compound C 1% %F HE iy (H1L-5 S24HS 195965, i
Ji >989%) $ H Ll I5 A= YR A BR B 5 R
Wi lR %M (dextran sulfate sodium, DSS; #t-5- S8634 ) Ity |4 35
MP 23 ) 3 5 . J#% (malondialdehyde , MDA ) Jiff I #: J2¢
W B 7 (ELISA) U0 &5 (145 YX-130401M) I [ - 16F
PR A= R A B A 7] 5 8 A A AL i (superoxide
dismutase, SOD) i 5l & (L5 SO101M) . 25 It H ik it 44
1k ¥y B (glutathione peroxidase, GSH-Px) it 7 & (It 5
S0059S) ¥ [ - 13 38 = KA H AR B A FRA w5 95
ANE - (HE) Yotk (4165 G1005) W [ b 5 23 F R
FBRZAE] s BCA £ i fid R & (k5 AR1110) | FUE
B-WL3h & (1 (B-actin) LA (HiL5 BM0627) 114 [ 7
Boster Biological /A ] ; #a i AMPK | Nrf2 | il £1 2 fill A il
1 (heme oxygenase-1,HO-1) . [4]5 % 1 (occludin) | % &5f
M 1 (claudin-1) PUOAR AR 1 A ALY (HRP) A3 12 7Y
Fhi  FP R 1gG = Ht (A5 4351 2 10929-2-AP
16396-1-AP, 10701-1-AP, 27260-1-AP. 10305-1-AP,
SA00001-2 ,SA00001-1) ¥t [ 3% [E Proteintech /A Al ;
J5 W51 1. AMPK ( phosphorylated AMPK , p-AMPK) it {&
(15 CY5608) I [ 3 [ Abways 23 1) ; 2 % 45% ECL AL
2RO & (520230406 ) W [ e 5% HE AR B T
WFSE T 5 L5 1 58 W (A5 G1102) 1 [ i T4 A P Rl
BA WA,
1.3 LIz

AT 7T 3% FH SPF 24 it BALB/c /R 56 H IR N
(20 +2) g, W [ TR AAEYHARBAGBRA T, i
Az PEVERTHIE S S SCXK (A1) 2020-0001, T A sh¥#41E
TR (20 £ 5)°C XTI 30%~50% .45 12 h [ 4R GHR/
REEIEA R N SR, AL T RCELTKETES
REFSLBG SRR ZE A 3 it (g5 2023477) ¢

hEZG B 2025 4E55 36 B4 4 11



2 Ak
2.1 &R HE5%Y

BT /N RGE AR 37 1S BEAILAY At BR 2, A
2, ] 57 2 (Compound C 20 mg/kg, ) &5 2% AH 5 3
HRCE ) AT AR R s R (AT 2 12.5.25.50
mg/kg , 7] 5 HR TS 06 45 SR 1 T ) RN 24 v+ 5
21 (2454 50 mg/kg+Compound C 20 mg/kg) , £F418 K.,
BRI R AN, A 454l /INR Y B K 4% DSS %5 d
DI EE UCHIRI™ Bl , A% 2455 45500 4/ B 15 R
R 1AT 254 (UK R, i B AR 0.2 mL) , FF IR
i Bt A B R 7K 0.2 miL s A1 70 28 /D BUKE i 4 5 Com-
pound C 257 ( AAEFRER K R, 1 SHAF 4 0.2 mL)
FHHE H 7K 0.2 mL; X R ZH A A 20 /)N fHE /K 0.2 mL,
JENE e S A FHER K 0.2 mL; B K 11k, %227 d.
2.2 INBRAEEIER EHKENERRARKE

SEUGIA R] , B KPR I A AN IR . Rk
2524 W, LA A CO R JE # /N BRAL L. | 43 15 H 45
i, F0 BRI R s DA AE BEER K VR 4 I I, BE ML HR
K4 6 H/NB RIS A as I 2140, #a5 2) AE K, F
2 min N A 2.5% I3 S R e, 1388 3 e B e
22 IR/ R TRIERAOL AR R 48 i 25 i 1 20,
T 4% Z2 R W G T 1815 , T2 SO 353 B7 5 BUR
REHHL, BIIFEVENAEY G, T —80 °C N AAE, T
WS Ty alll 8
2.3 INRERABA LR B E W REIEIRE T

BEMLIEEE“2.27 00 F 454/ N A IS5 i 412058
A FRER K, A1, 1 T4 °CF LA 3 000 r/min 5.0 10
min, B EVEW o 4% BRI S0 B 1572, (0 FH A SRS
W H:A MDA £ 5 &% SOD .GSH-Px i P
2.4 INREGBARFIEZRSNE

BEFLZEHL “2.27 350 T 45 41/ B 5E T 4% 2258 W
TP S B S i, 2 CRERE LK R A
MRV R (BE24 pm) . B R, 2547 HE e o, {1 2
fl B L L B A AR 004 T 4 20 B2 P43 (L 2 2
SEVEr = BRI P20+ 9 0 A0 M IR I o+ 1 e e 4
PEVE >+ b fe 8 F sy ), EUAFRHET L% 1,

K1 HAAFEFFESIRAE

iz KA KM Lt ISR
0 T T a4 a4

1 L2l L4l RS 1%~50%

2 o i AR R >500~<100%
3 B Eil) i1 100%

4 RIS

2.5 INRERAAL B LR RIS R ZEEE RN E
H“2.27 350 45 20/ 0N B E F 2.5% 13 AT i)
LEIHLHZE R, DL 0.1 mmol/L B TR £5 28 g vk 3 vk,
1% #J R [ % T 22 2 b, FR4B6 1 L BE AT TR K 8
B S R (J260~80 nm) . UYL A, HEF TS R -4
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AR O e €2, A1 32 S Pl Wl S B B L 25 i 2 21
rh i L Rz 20 ] SR T A DU TR AR IS
2.6 INRZERFLAAH AMPK Nrf2 mRNA %k B4l

RIS 5 5 it PCRIEKGIN . BEALIEE “2.27 10
T4 /N RURAF 9 45 i 41 808 2, DA TRIzol 3 42 HUR,
RNA, 23k BE SERERIN S , 1% 56 U cDNA, DL iR
cDNA J 54T, 47 PCRY™ 4G . [ A& &3 20 pL, 45
cDNA #it 2 L 1E/B 7] 51 #1451 wL .2 X Talent qPCR
PreMix 10 pL .10 mmol/L dNTP Mixture 1 pL.Oligo-dT
0.5 WL AW A% 2 B0 1 57 0.5 WL  AMV ¥ 5% 5% 1§ 0.5
pL TCAZAEAX IR K 3.5 wLo S 554420 95 °CHiAL
15 min; 95 °CZ5PE 15 5,60 °CiB k 31 s, 72 °CHEAHI 31 s,
40 MEER . LAH i -3- B R i A (GAPDH) I
%, Fi IR 274 15 AMPK  Nrf2 mRNA F9 A % #5355
i, GRS IR R 2 BT I — A B . AR5 i
B/ R 14 A T A TR () e A BR A /)i
AL BERFERIE2,

x2 SlH¥IFEFIFFEHRN

M IR -3') IR/ Mbp
AMPK IF11): AGCCAAATCAGGGACTGCTA 136
[ 1i1: GAGGGAGGTGACAGATGAGG
N2 1F11}:GACTACAGTCCCAGCAGAGTG 100
[ TCTGCGTGCTCAGAAACCTC
GAPDH IF11: TGACCTCAACTACATGGTCTACA 8

J2Ji]:CTTCCCATTCTCGGCCTTG

2.7 INR R 4A A B AMPK, Nrf2, HO-1 . occludin
claudin-1 & B3R ZHIE N

BEALIEI 2.2 W 45 4/ R AE I S5 I 4 28 1,
SYRRJE BT 1.5 mL B0 T I AL ZURAR I, 525
3,112 000 r/min B> 10 min, B35 , % H BCA 1
PATE A E R, T 95 °Chnt 10 min A1, BUE M
BRI, HEAT T b A IR 4 - SR VR s T P R B P K 3 5
IR B ER LT 4 R B L, LA 3 A 15 min; DL
PBST 2% #h i ¥E % )5 , Jil A B-actin, AMPK | p-AMPK ,
Nrf2 . HO-1 . occludin . claudin-1 — 3T (F5 B8 LL 151 4 51 -k
1:2000,1:2 000,1:2 000,1:8 000,1:2 000,1:2 000,
1:2000), T4 °CIF & 1174 ; LA PBST 22 i VERSE 5 , A
FHI 40 (R B2 4 1:1 000) , T3 1607 1 hs s
RIPUE ECLA2E RGN 5, T & B % &
4t E R . il Image J 3K A5 B 5500 K BEAEL, DL H Y
5 NS B-actin 4547 K B LM% m H 192
F B AN ek, DL p-AMPK 5 AMPK 45 [ A% K BE(HL L
{EAE R AMPK 4 H I BERR LK T
2.8 HitEFHE

{8 FH SPSS 19.0 AR BAE AT G0 Hr . B LA
x £ s KR, ZAH M BRI R 7 225007, i — 0
P LR H SNK-g K o A 37K #E a=0.05,
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3 H#HR
3.1 FHEINNMNREERFM

XTI /N RUR B IE R (R B L T S
LRI 7R 20N BRI 2 R R A B A 2 T
TG /N ST LA, 5 12 K BRI /R
) A T 5 %o A 40 B 2 R AR (P<<0.01) 5 A7 25 4% 77 e 4
/IN BRI M B B A AR 2] I 25 T v (P<<0.05) , 17 417 4 5]
ZH S HEAIZHAH 2 (P>0.05) 5 A7 241 i+ il 57 4L/ B
A R A AT 2 A i R A W R IR (P<<0.01) ., &%
DL 1,

22 o 1
21 =
20 | |
19k B i\l
= -V
=18k
= @V
17F
Wi
16 |
15F
14
0 1 2 3 4 5 6 7 8 9 1011 12
I i)/d
T XFRRLL s T AT 5 T - P0RIRI AL IV AT el VA

2R A 5 VI AT 25 s s VI AT 25 =+ R 4 s a0 S5 0
HELH b3, P<<0.01;b: SEHIZH LA, P<<0.05;c: SATZGTT Ml ik 2 Lk
#,P<<0.01,

1 AZHENNRIEENRM (x+5,n=8)

3.2 MAEWNREFKENZIT

50 B A B, A AT /N BRI &5 W 1K B 3 A
(P<<0.01) ; SHIAULH LR, AT 251 45 30 i 4/ BRI 245
e B 44 i 2 A (P<<0.05) , 1 900 11 751 2L D) -5 4 750 2 A
24(P>0.05) ; 5 AT 25 H 0 AL LR, AT 2 R+ A
F 2 /N B 25 A K B 3 4 (P<<0.01) o 25 4R
2,

T fem

45

1 1 1 v v Vi VI
T X HRAL; T AT 5 T - IR AL; IV AT AR s V A
TR VI AT R VI A 25 i+l 4H s a0 S X)
BEAH AR, P<<0.01;b: SHERIAL LA, P<<0.05;c: SATZ4 TRl He
5, P<0.01,
E2 HHERNREHKERS (X s n=8)

3.3 AHEI/INRE AR b RN ISR 00
55 R A, BRI /N B2 i 411 21 Hh MDA 5 i

3 7+, SOD . GSH-Px i 4 34 i 3 F% 1K (P<<0.01) o

SRR R, AT 21T 45 ) i 4L/ US4 411 MDA
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BB B K, SOD . GSH-Px i £ 14 1 3% T & (P<

0.05) 5 7 il 57 25 /I BB SOD 1 1tk 2 % 1K (P<<0.05)

Ab, AR R bR SRR A Y (P>0.05) . 547251 &

FE L F A, AT s R 4 BRES A 414U SOD

GSH-Px If 3 B EFHAIR(P<<0.01) . 25 W3,

R3 RANRLEHALF MDA . SOD 1 GSH-Px 7k F
b (x+s,n=6)

ikl MDA/(nmoL/mL) SOD/(Umg) GSH-Px/(U/mg)
TR 1034076 152474320 3202671
fA 9.80+090° 5730£2.16° 4440132.89°
AL 1039+0.75 49384219 405,891 13.59
AR 24 843£0.70° 6752£353" 5034335440
BELETei 8.38£0.60° 95924253 618,86+ 11.52°
BELTTEel 750044 146824318 44574753
oEiE R e 784£0.69 76.19+3.30° 6161313149

a: XA LR, P<<0.01;b: SEAIL L4, P<0.05;c: 5ATZ5 1T
TR R, P<<0.01,
3.4 AHENNREHALRIEZRSHE I

X HRZH /N RS iy AL 2 I e S Bk 4t i HE 5] 3%
I, BRE LA SR s T PRI N RS I A AN
[ AR B2 (A5 007 , P DL KRB b | - Bz 38 A R S 24
=i 2 L g I i H R es 2 3™ 425 T
Ji N5 25 1 45 70 i 2 /N BRUES I 45 T2 R S R 24 B ek
PR AR A DLW S 0 | B s A5 A BEAS TR AU 2D
o ARE A LIS 5 T 24 1T 4 5 2 )N BRES i A R
RS AT R R A . 5L 3A~3G,

55 FRA P, BRI ZH /N R A S0 B2 0 4 Wl 2
FhE (P<<0.01) ; SHERILH He i, A5 257 45 4/ B
ZH 2955 H2F D i 3B AR (P<<0.05) 1 41 1) 751 2 1 24
LU BT 235 TH R (P<<0.05) 5 5 AT 25 4 R vl i 4
FBAEE, AT 24 R+ I 3R 2 /N BRSO LA 0 O3 W 3
T (P<0.01) . Z5HULEI 3L,
35 AAE/NRLEHAR DG LM EEREE
sp A

X HEZH /N R 25 i A 22 Hb By I Bz A i ] 55 % 3 e 45
F5E%E B - R 20 B 2% 1T 19 T ok B HE S B8 5%, 44 i ] Pt
e, B MR BRES I 2 g R A A]
BB H A 28 R B HES 24 ST
T BESE A, AH M PR T, AR B R N . AT
AR/ RS I 2 2 rh i b Bz AR ) S5 A 4 0 A2
P DU A AN R R R e | % 40 S 8 B TR , 240
[ B A BT 4R 78 ok B HES L 5 . AT S+l i 3R 4
IINERES I AL 40 iy L R 200 R 5 2 i 4 ) 2 15 D
AT R R A, SEAILE 4,
3.6 AHEIT/IMRLEFAL B AMPK Nrf2 mRNA &
XH S

555 B b A, AR AL /N BRU&5 i 41 21 AMPK
Nrf2 mRNA [ 2353 8 3 T8 (P<0.01) ; SR 2
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P ';.g
B AR L R ]

7 Lo

'isix‘_ , 100 pm

B AT P 2 L el

” . G
E.ATZG 4 rhfl ik 2]
ZLHT Sk  ANARIMIRE SR (O 3k

F AT g

= 100 ym}

¥ ] R
D. A 247 s F i f

C. AW LB A

YRI5

3 ) 0, e 1 I oI N V VW
G R AR R R A LA A LYRHAIT 5 (X +5,n=6)

LI R A2 BB ss s SRR S« JOREARIMUIRIN 5 1 X R4 5 T BRI 5 TR0 2E IV AT 2GR s V AT 25 vl VI AT 25
R I AT 25 -+ 4 s 0 S X IRAL HAR, P<<0.01;b: SAERIL] HA, P<<0.05;c: SATZYH R Al 4 Feds, P<<0.01,
B3 gt R A QRS RA SRR TS I

C MR D. AT AR 2

G AT I e+ 2

4 AHEINNRE AL R A8 X = E R I R E

B, AT 25 45 ) A 2/ R4S i 4 21 AMPK, Nirf2
mRNA 12355 2% F i (P<<0.05) , il il 57 41 ik
mRNA 4 353 g 2 I (P<<0.05) ; 547 251 = 7
21 B A, AT 2 v I A R 2 /N BRUSS I 1 20 AMPK
Nrf2 mRNA iy £ i5 ¥ B & T # (P<0.01) . %5 R
L5,
3.7 AHE /IR LE AL D p-AMPK. AMPK
Nrf2 . HO-1 .occludin . claudin-1 & B R 3Z 895200

555 BRA L, B2 /N FR 25 I 4 4 rf AMPK 2 1
P8 48 188 A 7K S Nef2 . HO-1 L occludin . claudin-1 & 1 1Y
PRI B E AR T M (P<<0.01) ; SHERIZH L AL, A2l
FEA5 4L/ R4S I 41 20 F AMPK 3 11 BB R fL K S
FINrf2 \HO-1 . occludin . claudin-1 2 [ 1Y 2 15 ) 5. & T}
e ak L 9E (P<<0.01) , 17 41 ) 390 21 b3 2 1 A gl e £k /K
SRk 4 2 AR SR I (P<<0.01) s 5 AT 25 H w7

2GS 2025 4F5 36 B4 4 4

]
% 1.0

® 0.8
jrang
s
< 06

£ 04

S o2
<
0
I 0 m v v v W I 0 m v v v W
A. AMPK mRNA B. Nrf2 mRNA

TR I AT T Ak 5 IV AT ARG s VAT
2 PR AL VI AT L VI A 2 I 5 4 s e 5%
HRATHLAR , P<<0.01;b: SREAIA] HLAL , P<<0.05;c: SATZ T Rl A4l b
#,P<0.01,

5 AAEX/INREFAL F AMPK Nrf2 mRNA &
EHIEME (x £ 5,n=06)

2l F B, N 25 i AR R0 2H /)N BRL4G B 4H 21 AMPK
& A PR AL 7K S A1 Nrf2 L occludin . claudin-1 25 [ i 35
IR i AR N H (P<<0.01), 45K 6.%4,
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Nrf2 u“ S Gt Shid SnED atlh |120kDa
. ,

p-AMPKm_b e - S — | 62 kDa
AMPKr-“uh---|62kDa

HO-1 |i - - a q i -I 28 kDa

/f—actinl- L W W __ ¥ _ ¥ —l 42 kDa

I I i} v Vv VI VI
A. Nrf2 ,p-AMPK ,AMPK \HO-1

-actin ?- e 1 1 A 1 | 42 kDa
I il m I\ A Vi Vi
B. occludin claudin-1

T X R 5 IR 5 I A 02 5 IV AT 25 -+ b 30 41 5
VAT BRI AL 5 VI AT oS VI AT 250 L
6 A ZE/NR L ALS P p-AMPK ., AMPK .
Nrf2 .HO-1. occludin . claudin-1 & 8 F 1% &0 i
ik E
x4 HHFEINNRLE G HELRF p-AMPK, AMPK
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