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=R R H S (p-hydroxybenzaldehyde , HD) X /)N Bl 52 46 M 58 2 BUR ( Crohn’s disease, CD) B4 348 77 VE FH &
FAEIALE . T 50% 1) LB (& 2.5 mg 1 TNBS) # 7 il £ /N CD BEHUFN 10 ng/mL 1) TNF-a 55 Caco-2
20 S RE AL 5 B RGN B E AR Al R SRR (DAL s 2525 7 K5, ARFE/IN L, R 25 4 B2 5 F1 ] H&E %
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4510 Caco-2 4l {2 4 IR F (1L-6 IL-18  TNF-o) YR [ U FI mRNA 33K KF-; 5) SM A T Western blot 3246 U 45
i Fil Caco-2 M1 p-NF-kB p65 .,p-AMPK Fl PPARy 5 [ IR IAK T 4503 W], 5% R2H Lh A, A 26 /N R I )
WA PREE TR MBS FMLAE , BTG AL R T s SRR L AL, HD 5 70 5220 (40 mg/kg) FH AR 71540 (20 mg/kg) g
M CD /NRAREE AR/ R DALy BER LS A SUB A BEIRES I 41 21 b MPO 3% J7, Fi b HD (40 mg/kg) M1E
YRS HD 7678 TR mRNA K 1 550 CD /N BB AN Caco-2 AL {2 464 - (116 A1 TNF-a) (3¢
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Study on the therapeutic effect of p-hydroxybenzaldehyde on TNBS-induced
Crohn’s disease in mice based on PPARy/AMPK/NF-kB signaling pathway

XU Xiao-fei, LUO Ai-lin, XU Xiao-tian, LU Xi, WANG Yu-hui“ ,DUAN Xiao-qun "

School of Pharmacy ,Guilin Medical University , Guilin 541199 , China

Abstract : To investigate the therapeutic effect of p-hydroxybenzaldehyde (HD) on experimental Crohn’s disease (CD) in
mice and its mechanism of action. After anesthesia, mice were intrarectally perfused with 50% ethanol solution ( containing
2.5 mg of TNBS) to prepare a CD model and 10 ng/mL TNF-a-induced Caco-2 cell inflammation model ; mice were observed
daily for weight change and disease activity index ( DAT) ;after administration for 7 days,mice were executed and the length
of the colon was measured ;colon tissue morphology was observed using H&E ; MPO activity in colon tissue was measured u-
sing myeloperoxidase ( MPO) kit;The protein and mRNA expression levels of pro-inflammatory factors (1L-6,IL-18, TNF-a)
in colon and Caco-2 cells were determined by ELISA kit and qPCR;In addition, the protein expression levels of p-NF-xB
p65,p-AMPK and PPARy in the colon and Caco-2 cells were detected by Western blot. The results showed that, compared
with control group,mice in model group showed significant weight loss,diarrthea and blood in the stools,indicating successful
modeling ; Compared with model group ,both HD high-dose group (40 mg/kg) and medium-dose (20 mg/kg) significantly in-
creased the body weight, decreased the DAI score,improved the morphology of colonic tissue and decreased the MPO vitality
in colonic tissue of CD mice ,among which HD (40 mg/kg) had the strongest effect; HD significantly inhibited the overex-
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pression of pro-inflammatory factors (IL-6 and TNF-a) in the intestine of CD mice and Caco-2 cells at the protein and mRNA

levels. In addition, HD inhibited p-NF-xB p65 protein expression and promoted p-AMPK and PPARy protein expression in a

dose-dependent manner. HD had an ameliorative effect on enteritis and was best in the 40 mg/kg dose group and 30 pmol/L

concentrate group. The mechanism may be related to the activation of PPARy/AMPK signaling pathway and the inhibition of

NF-«B signaling pathway to regulate the release of pro-inflammatory factors.

Key words : p-hydroxybenzaldehyde ; Crohn’ s disease ; nuclear transcription factor-«xB; AMP-dependent protein kinase ; peroxi-

some proliferator-activated receptor y

52 % S5 ( Crohn’s disease, CD) J& — i 18 1 &
KEE B ER , & RRE M 9% (inflammatory bowel
disease , IBD) [ 2 BEPI 2 — , H A LIRS |
TR L L e A TR DR R 57 A5 DL IR
SRR o FE CD HR 48 i o R DA 5 L 4 A E)
R X PP E R MR W35 2K 2 & ,CD
AT LA SRc ) 1 48 B 2 o B AR e oAy ™ B 1Y) 2 s 1
(EEIE L) SRR, B HH S BURE,
PR R E AT B . AN, CD E SRR
WVFZ I AP ST, QnAR I M | K A0 OG5 rh 45
JRESLI , B T X R B 4 B ER . CD YA
SIS — 2R AR IR YT, Horh — 2Ry AR 2R
[ B R SR AL TR 7 o (TNF-o) , ) PR 38 2% il i
ARo HABIEIT AT BB ALHE B x5 TL-12/23 BRI
oABT R FR B BE BT | S0 I8 5 R KA 9T I EL T
AR BRI, 1 46 25 9 1 G5 — WL S g i, K
el 25 T BUR SR GL RUR HE 0, B 1 22 SD A £ Bl
HoAth ™ F ) BIE A5 B BB B BT AARE AT
WL R, VI EIE &R B A SRR A D) Bk
P SR YRIGST CD,

FEINH (Nostoc commune ) J&=—FhiE #A4Y), H
THEFRARW W, &0 8 T B FIR T 5
UTAEA , HAR B Bl B I e A 2 . 3.
MFERTIITIE b A I, B7 20 TR Y 32 205 1R 70 ) 5
FLIE B ( p-hydroxybenzaldehyde , HD ) ft i 1< 11 il
Wil 98 RE N e 5 97 P 465 17 2% (ulcerative colitis,
UC) BfAERR " . 2T UC 5 CD s ZARIME 3
T4 HD WiF 22 A5t CD AR, oy T Sk ik,
FRAVEH 2,4 ,6- = A FEOR B R (TNBS ) 755 g 37 /)
Bl CD BRI TNF-o 75511 Caco-2 4 S AERLHY
ZR9¢ HD Xf CD By fdr /R &AL, e & HD Y&
WVE R BiG IBD Kb SRR ARG T SR R AR
1 #R5FEZ®
1.1 {88

2-16KL %15 & 3 200 HL ( Sigma-aldrich 23 &) ) 5
80-2C = I AR 2 2.0 AL (M T BILAR AR 2% A BR 2

) ; DSZ5000X 75 't 3] @ i BE ( F PR O HL 4
ARARAT) ;EPS 300 3 FH ALK FelR AR 48 (AL at
PR A R A F]) 5 iMark EFR Y, CFX Opus
96 PCR {¥ (Bio Rad /A #]) ; ES-J120 43 #fr K5 ( K
TEL L B ARA FRA ] ) 5 Tanon 6600 4 H 3k
FROICER o Ak R 48 ( B RBEFHEA R 2
#) ;NanoDrop 2 000 4356 1 ( & Bk G /R BB
VNSNS
1.2 Zg¥5ik#H

HD(C,H,0, 4Tk 122,12, 4 JF =98% , I
MR A IR A BRA A Lot : 123-08-0 ) 5 M Uit e
MEmE ( SASP, g Y5 m A ) B £ 45 BR 28 F, Lot
1346606-50-5 ) ; TNBS ( C,H;N,0,S, 4 T & &
293. 17,40 =5.0% (w/v) KW, 1AL FRHE
ATBRZN 7], Lot :23407-1) s TNF-ar . FAN K 6 (1L-6) [
2R 1B(TL-18) BT G e W il 36 (ELISA) 125 &
(ECBUHT IR 1 A= W R AT BRZA 7], Lot : 06460 05884 |
05874 ) ; it A AL Wy i (MPO) % P 7 170 & (1
S RAE Y T REBF ST T, Lot: 044-1-1) ; Caco-2 4l fifg
(26 [ M AU RS IR ) OR 0 ) 5 JI6 AR 1T (b5t [E) 57
HFRA YR+ A FR 2~ 7], Lot : 07133 ) . DMEM ( Gibco
INE]L,8118251) s B4l Hili Rl -7 TNF-a( R&D Systems
], Lot: 10291 ) anti-PPARvy | anti-p-AMPK | anti-
AMPK | anti-NF-xB p65 | anti-p-NF-xB p65 # anti-B-
actin ( Bioworld 72\ %], Lot; 4444 4457 1009 , 1256 ,
4137 .6007 ) ;RIPA Z4f#ik .5 x SDS-PAGE & H F#f
ZE O BCA 2R vk s R & (38 o RAE W 4%
ARWFFE T, Lot :0013 0015 ,0012) ; Super ECL Plus ##
% J6 ¥ . Hi-script RT Super Mix #1 Ace Q-PCR
SYBR Green Master Mix ( Fg I i ME 28 28 B BL B2 1% 1
HBRATR], Lot:412-01 ,123-01 ,131-02) ,
1.3

ARSI () T P 2 Zead BEAR S 2= B sh 1o 2

DS () RS A% FIE A, 3h ) D At o SO

GLMC201904008 , 36 H SPF 2 fdt B Ifi 4 Balb/c /s
B, 7 JEU A 20 +2 g, Hh ) R ST 3R 0E Stk S G 5
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WA BRAA R AL, V7 v UES - SCXK (] ) 2016-0002
JA /NI TERRHE S T (IR 22 ~ 25 °C 5B J
45% ~50% ;12 ~ 12 h N/ BEPEI ) , A R & he i
AL FIK
1.4 7%
1.4.1 shp e o H R K22
HRYEFRAT TR IR 5% & L5 422 40 mg/kg ) HD
AL /N UCT BT CD 5 UC B — &
(ARBLEE , FRATTAE TNBS 5 S/ Bl CD 57 |- fifi
40 mg/kg () HD 47 FISC 5, & B HD W] LA i 25 9
A/ CD, R +F 40 mg/kg N0 S 24, JTRF
I DA AE B0 /0 1 75 243 51 % £ 20 mg/kg 1 10
mg/ kg {E R ) 2 AUIC R &, 3SR — R,
W /N BB ML AT 2HIE 8 4 (N) AERIZH (M) (HD =55
41 (HD-H, 40 mg/kg) . HD 7] 41 (HD-M, 20
mg/kg) HD {5 & 20 (HD-L, 10 mg/kg) FIH) A fif
JHE A E 2 ( SASP, 300 mg/kg) , &40 6 H o AN fr
A TNBS (250 mg/kg) i CD /v UL,

BRIEH 45N, HoAeas 4/ USSR T B8 B AR0K 24
b, S 5 RHE R ATET /N RS, i — 2 RS B
PG ES B2 S0 PR P /N Bl o T8 o 7 322 42 A 1 0 0%

M/NEATT R A 3.5 em, ZJ5 B2 1H A 100 L &
A 2.5% TNBS [ 50% £ BT, R B [) 244 H
W, R Je /N U B P s ARG 7 5300, A
RAS 4 min, BHARATT TGRS O BRE . /NR A
F TNBS 1 %Jr , SASP £ 5 HD #H /N fU7E A5 80 25 1)
FEml R RHE 2 T AR YR IT 259 (0. 1 mL/10
g) LT Ko IEH AURE AL /N R4 T K AE R
XTI 257 K, 45254 hJa, FBGES o2 ARk B
Jei R /N ES AT 1302 3 em AR R 20 1
em &5 E
1.4.2 %9z & sh 4 (DAL) 45

B R0 /N BUAR AR b R AE 8 B S 34 R,
T DAL PEA 0 (R IR + KB A + KA et
i) /3%, PEEE L,

%1 DAIESE(x2s,n=6)

Table 1  DAI score sheet( xts ,n=6)
Wig NGRS AR Fe i1 10
Score Weight loss (% ) Stool trait Occult blood condition
0 EH EH EH
1 1~5 AT Z ] -
2 5~10 AR A it BH 1
3 11~15 T Z 1) -
4 >15 i PR AR AT L afi

1.4.3 ZmaRmEILE

57 RAFEFTA /NER BU 25 1, i UK B, 90
mFTHF, H PBS st T4, B3 45 H 4% 2%
P[] 7 24 h, 3 K A B A3 VTR (5 pum) |
IIAKG- LG 5 (H&E ) |, it ] b ff 5 WL ¢ 21 21
AE ORI, AR IEAAR A0 AR (FFAE =1,
FETE =0) BB MM (A7 =1, RN ETE =0) ARG,
MR (IER =1, =2,)7Z =3) , JLASE (IE
W=, =2, =3) g iiE (ER =1, %
J =2, 0 =3) 1O LR AR AL 4 i 2H 4 B 4 7
-8
1.4.4 ELISA # | 25 #5480 42 Fe 2 oo 1L-18.11-6 .
TNF-o % & &1k

BraE I BT RE T, UL PBS 1E R &) 3 0k 45

HEVE THEE A wHE , fl w4 m 450K 7
4 °C 12 000 r/min 2544 F 250> 10 min, 5355 |, #%
HRELISA 32050 & vl I A5 R /N B SS I A 50 3% |
T TNF-o [ IL-6 Fl IL-18 B HE R IKK - T54h,
K H 10 ng/mL ) TNF-a i Caco-2 4i il it —
AHF5E HD W40 ve 2 RURAE o 5256 03 S X BRZH
(C,JG HD 1 TNF-o) FERIZH (M, 70 10 ng/mL ()
TNF-«) . HD i ¥k J& 40 ( HD-L, % i 10 ng/mL [
TNF-a F13 wmol/L (¥ HD) (HD ik BE 40 ( HD-M,
Wi 10 ng/mL ) TNF-o 1 10 wmol/L f§ HD) (HD
E5U 41 (HD-H, %1 10 ng/mL iy TNF-o 1 30
pmol/L 1Y) HD ) FI90 4 fit J¥ie nk e 2H ( SASP, %S /i1 10
ng/mL [ TNF-a f130 wmol/L fi¥) SASP) , {b&#¥4bk
HRANME 24 h 5 WA A IR AR DS ELISA 3557
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S I 4N R TNF- IL-6 F1 IL-18 (75 (13
KK
1.4.5 48448 MPO 7 PAe )

WAER LS A S, R BT AR A 3R s, #e IO R &
Vi B AR, R 25 i 21 23 i) MPO 15 , 121071
B VIR A AU N A
1.4.6 R %A= Caco-2 tm i, TNF-a. IL-6 F=
IL-13 49 mRNA &k

K H Trizol 3855 &5 B 4 2N Caco-2 il 2

HUE RNA, i Ji] Nano Drop 2000 735606 & it fk
B RNA, B, A Hi-script RT Super Mix } RNA §%
% cDNA, DL ¢cDNA Mg, 75 95 °C,10 s #l1 60
°C,30 s &, i Ace Q-PCR SYBR Green Master
Mix il MyiQ2 K 3l 5 S Ko I TNF-ar, L6, 1L-18 £
mRNA ik, 3t 40 NPEH. H 05N B £ & L
GAPDH N2 B o B il i 2744 Jr A+ 4, oF
T=REs . 51T 9 MK LR 2,

&2 5|¥F5

Table 2 Primer sequences

E1L7pNAN
Primer size (bp)

F: GAGGCAATAGGTTTTGAGGGGCATG 88

F:ACTTTTCCCCCTAGTTGTGTCTTGC 94

CILZER S
Primer name Sequence (5'—3")
Mouse TNF-a
R:CTGGAGGCTGAACCCCGTCC
Mouse 1L-6
R:TTGTGCAATGTGACGTCCTTTAGCAT
Mouse IL-18

F:TGCTCCACATTTCAGAACCTATCTTCTT 105

R:CATAAGCCTCGTTATCCCATGTGTC

Mouse GAPDH

F:AGGTCGGTGTGAACGGATTTG 123

R:TGTAGACCATGTAGTTGAGGTCA

F:GTAGCCCATGTTGTAGCAAACC 100

F:CCTTCTCCACAAGCGCCTTC 97

Human TNF-«

R:TATCTCTCAGCTCCACGCCA
Human IL-6

R:TCTTCTCCTGGGGGTACTGG
Human IL-18

F:AGCCATGGCAGAAGTACCTG 116

R:CCTGGAAGGAGCACTTCATCT

Human GAPDH

F:AATGGGCAGCCGTTAGGAAA 166

R:GCCCAATACGACCAAATCAGAG

1.4.7 R %W ¥ PPARy/AMPK/NF-xB 15 5 i
FEAR K E G Rk

i 24U PBS VRS, HIEACIE T K43, 1
WFR I 40 mg A4, 47 PMSF (1) RIPA 24
FEHLZUR Caco-2 4l fig B2 o AR I il 5 7 1
28,8 BCA i [ RG D 791 A 0 28 11 ik B o ol
75 109 A FL UK BRE JRE , 4 A5 1 AR FURE Ao B BE i
SR It 80 V,30 min 1120 V,50 min [ HE 3k 514
ATER AT . W HAR AR o+, B TR R
FI6 R85 PVDF JIE I SR ZE W 5% MRG0 43 1)
TBST ZZ b h &= B 2 h, Bifif5, PVDF 5
—PiAE4 CHEMTMF KR, K H, ] TBST ZZop
WPk, &= N Pus eI R 1.5 h, it ECL

F SR G SR T 1T, 4 11 Bh Ak Rk
R WK 55 FICEERE o B-actin FIEZR bR
Xt iR, 5, i Quantity One 1 HE b 457
()26 1 SR
1.4.8 %ttt

KINGE A A TR 5307, B L /> 3 A4
ST SRR £ bR (x £5) Fok, [HAIRARE
72240 R Tukey (19 55 J5 Ky 56 58 P4 B i 8 %2
PE, P{H <0.05, R4 5025 X,
2 ZR
2.1 HD 3} TNBS #S# CD /INRAEE, JEE . A
LK B R8I

ST HisE HD & 75 B 3% TNBS 7319/ B
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v % BRI R IR P T, FRAT TS 5w % T /) B
B HD J&YT 7 K, IFLL SASP S HMEZ Y, 4558 A
1 iR, 5IER A L, ff A TNBS /] DLS 30 BUAR
T A S A | ™ A T L 1 B AR
io SRiM4T HD T 15, K AR 1k /]S R4 H P AR

]
=

(ULIE TA) (DAT P53 T (WL 1B) DL K 25 1 46 58
(WE1C) . [FEHEFE &3, HD (40 mg/kg) [ 1EH
e F SASP(100 mg/kg) , Ui B HD EA #3% CD /N
gl Re R I

e D ©

i 7 1S
Colon length (cm)

N

=N
A M B - M
+ HD-L = HD-L
= HD-M = HD-M
HD-H HD-H
» SASP = SASP
:\j 120. g ”
2 =
o @
i’g 100 3:(?- g3
- B2
HE K2,
£3 £
2 g0 o
) @1
a 8
a
60 o
i 2 3 4 5 8 7 0
K #( Days K Days

*k
" *
0
N M

HD-L HD-M HD-H SASP

B 1 HD X% TNBS F&H) CD /NRIAE ES 8 M AL A7 K B B R0
Fig. 1  Effect of HD on body weight, diarrhea,occult blood and colonic length in TNBS-induced CD mice
W HIEEA LR, P < 0.001; SERALE, *P < 0.05,**P < 0.01,”**P < 0.001, F[f], Note:Compared with normal group ,**P
< 0.001 ; Compared with model group, *P < 0.05,"*P < 0.01,"** P < 0.001. The same below.

2.2 BANREHBARAKESEEN

T 5T HD X441/ NS i A SUE A2 e Ak
AIRZI , BT T A /N A I SR 2577, 46
RUNE 2 B, IR 41/ UG 11 22 B A 6 I FI AR AR
ML IE R R IR PRI 557 . A2
/NEREE I AR - Bz Bt 2, R B AR 40 D
BB, ZRE TS J2 1) 00 4 TR i, 4 A 2 M

2 HD & HNREHHERR
Fig. 2 Effect of HD on histomorphology changes in the colon of various groups of mice ( x200)

2.3 HD XF%50% &R )R Bz B 550

R T UE B 58 PR 78 50 % BB 1) S0E g T &
FEE AR, ATV TR 78 TNBS 75 319
/MR CD Rk, Wk 3 F1 4 Jros, AHX T %) i
40, TNBS ¥4 /i1 T 45 i TNF-o  IL-6 1 IL-18 2 [1
Ji A1 mRNA f3Rik, HD T1i)5, WM TNF-o

RO T 2= ] DA 22 i S AE ML , 5 Sh itk EL H 41
WEIE  RRIRZ A BEBARBIE W, I HAR 35tz i TR
IRARENLZ . SR, HD 20 & 90/ B B I | Bz 4%
HGEHE D UL A LR , MR 4 22 B I 58
B WRARHES VB LN, FH RS J2 3 IR i, 20K
i DAL B HD HA B /N B 45 i o 2L
oo

=2z
8
: T
*
L@
3
::ge
=2
=L Fkk g
= ®
Na
gg*
=0
Be
%52
[=}
&)
0

N M HD-L HD-M HD-H SASP

HEFZHHRME( x200)

FIL-6 2 5 Al mRNA B2k, H 52 750 i
SR A RZ ) TL-18 Y ik, WF5T IR & 8L, HD (40
mg/kg) JLF-AT LIl TNF-o Fl 1L-6 f9 2 151K & 5] 1F
HWKFo TN RIS — 2R T HD (4L
S5l R RIEAEH . DL 3R, HD B4 CD /R 5
PR 5 PR T 10 ek B U A 2% o
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%3 HDXf TNBS F S CD NREFHALRFIRLETF mRNA RIEHIHI (x 25,0 =4)
Table 3 Effect of HD on the mRNA expression of pro-inflammatory factors in

colon tissue of TNBS-induced CD mice(; +s,n=4)

Vax:il TNF-a IL-6 IL-18
Group (pg/mL) (pg/mL) (pg/mL)

N 1.1+0.2 1.0+0.2 1.0+0.1

M 6.1 £0.4" 8.5 +0.7%* 11.7 +1.3%*
HD-L 5.9+0.6 7.6+0.9 11.2+1.4
HD-M 5.2+0.3" 7.0+0.7" 11.3+1.8
HD-H 3.4+0.5% %" 5.0+0.7%"" 10.2 +0.8
SASP 4.49+0.68 " * 6.05+0.48" " * 8.85+0.47* "

WS IERALE, ™ P < 0.001; SHERIAE, *P < 0.05,**P < 0.01,"**P < 0.001, F[d,

Note : Compared with normal group, P < 0.001 ; Compared with model group, * P < 0.05,* *P < 0.01,*** P < 0.001. The same below.

F4 HDXf TNBS FSH CD NRLFHALFIEKEFEERREHHI (x 25,0 =4)
Table 4  Effect of HD on the protein expression of pro-inflammatory factors in

colon tissue of TNBS-induced CD mice(; +s,n=4)

axil TNF-o IL-6 118
Group (pg/mL) (pg/mL) (pg/mL)

N 34.8 £4.2 72.0 £8.5 42.5+7.2

M 113.9 +9. 9" 182.5 +9.9%# 162.5 +9.4%#
HD-L 96.2 7.8 175.5 +6.4 163.7 £9.2
HD-M 77.26.2* 161.0 +8.1* 158.5+9.8
HD-H 56.2 £4.6* " " 106.7 £10.5* * * 151.0+10.8
SASP 76.4+6.9" 158.8 £9.7* 134.0 £8.2**

#5 HD 3 TNF-o 58 Caco2 BIAEMB IR A EF mRNA FXB BN (x +5,n =4)
Table 5 Effect of HD on the mRNA expression of pro-inflammatory factors in TNF-a-induced Caco-2 (:ells(; +s,n=4)

Vaxiil TNF-a IL-6 IL-183
Group (pg/mL) (pg/mL) (pg/mL)

o 1.020.3 1.1+0.4 1.1+0.4

M 5.7 £1.0" 7.8 £1. 17 10.0 1. 0"
HD-L 5.1+0.6 7.3£0.9 9.8 +0.6
HD-M 4.2£0.6* 5.5+0.9" 7.3x1.3
HD-H 3.1£0.6** 4.7+0.9*" 9.2+0.8
SASP 4.0+0.6"" 5.8+0.9"" 7.6+0.7""

%6 HD 3t TNF-o S Caco-2 HRHIAEAEEY R {2 4 B F ( TNF- 116 1 1L-18) B A SRR LB (x 5,0 =4)

Table 6 Effects of HD on the protein expression of pro-inflammatory factors ( TNF-a,IL-6
and IL-18) in TNF-a-induced Caco-2 cells(; +s,n=4)

ax:il TNF-« IL-6 IL-18
Group (pg/mL) (pg/mL) (pg/mL)
C 29.7 6.5 59.5+9.4 32.7+£9.2
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2252 6 (Continued Tab. 6)

o] TNF-a 1L-6 -1
Group (pg/mL) (pg/mL) (pg/mL)
M 92.5 +7. 7" 152.5 +10. 7" 124.9 +8. 9"
HD-L 86.2+7.8 143.011.9 116.2 £9.7
HD-M 72.5+8.4* 132.3+10.5" 117.3 £9.6
HD-H 51.2+7.4%* 96.8£10.4*** 109.5+9.2
SASP 66.5+7.4%* 123.8+9.8** 101.5+8.1"*
2.4 HD 3§ TNBS 58] CD /IR 4585 MPO &R 6 it
2 1S
MPO i v P 240 D L 52 1 40— Fo £is Lo+ . s
P

ILYREE A, 38 5 8 AR PR g B AR e . R T
R5¢ HD Xt CD /NR &5 MPO 5 1 3R 3K 52 ), 8
TR B AG I /N R 45 B v MPO [l R 1k K-, 45
KB, 5 IEH A L, TNBS 4h 3 S 80N LS5 B MPO
WMETHE (P <0.01) . 1 HD T35, ol LA 23
il MPO (3% 7, H 2 7 s 4P, HD (40 mg/kg)
i MPO /£ AL T SASP( LK 3) . DA L Ui B HD
AT LA R 4 e CD /N B B (A3
2.5 HD X} PPARy/AMPK/NF-«xB {5 E@KHXE
EE3r3:0EA

S T K HD 2 753 37 PPARy/AMPK/NF-«xB
T I I /N B P SR, ek AR P A B
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