WHEATILEL®

wcjd@wijgnet.com

(49

TR
JBaishideng®

RN EILZYE 20128:73185; 20(20): 1824-1831
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

24 #F % BASIC RESEARCH

TS RIEPGC—1 aft B E/NR A A LG R ML R

EHHLH

X—%, FREX, TP, B & B ' 'K K% b NEKR

L L X

K JE A B 9% (IBD)
53y, imtE.

RER I EFA
iM%, % HIBD
BHamtE R AL, it
R, B, A
#1IBD # & J% HL
B, FRITGEE
PG de b, 2
B % & 95 IBD
AHEREBRE
FIRE L.

W@ 5 FRE
B0, A%, T
LEHKSES =
E %0 A At

N—%K, TEW, £8 BE, B2E KB NERK bwkF
B S AT HROTF S FELEEhs brd
100191

FEEETX, X3, RFRFHES FARERE mA L
200072

X—2, MTLE, FEMBEBHHRIEPGC-145EREIY)
BURAUAR.

1EE R INWFABNERSISZ T, shDERBE
B I—XREEWANETN, RERI\SHEEBRA
Western blotfiIIEBEEZ TN, LSRN D BIRE YT, /K
FRELBREEIMeRBELNS X7, sIEIBXI—
X, TOW. ESNEBETN BEBPCR. LAYEZPCR(Real-
time PCR). IR . #UBICRAGTBX—K7TW, 186X SIESH
ERSX—%5TW.

BIRAEE: WEK, 202, EITHARESID, 100191, ERHEE
X385, R AZEZEINIMEIAZA.
georgeliu@bjmu.edu.cn

E835: 010-82802769

IASEEE: 2012-04-18 {BOEHA: 2012-05-15

BZ0HE: 2012-05-18 7E£5HhREHA: 2012-07-18

Smooth muscle-specific
overexpression of PGC-1a
protects mice from acute colitis

Yi-Xiao Liu, Teng-Fei Chen, Meng-Yu Wang, Xin Cui,
Yin Tang, Wei Huang, Ling Zhang, Zhan-Ju Liu,
George Liu

Yi-Xiao Liu, Meng-Yu Wang, Xin Cui, Yin Tang, Wei
Huang, Ling Zhang, George Liu, Institute of Cardiovascu-
lar Science & Key Laboratory of Molecular Cardiovascular
Science of Ministry of Education, Peking University Health
Science Center, Beijing 100191, China

Teng-Fei Chen, Zhan-Ju Liu, Department of Gastroenter-
ology, Shanghai Tenth People's Hospital, Tongji University,
Shanghai 200072, China

Correspondence to: George Liu, Professor, Institute of
Cardiovascular Science & Key Laboratory of Molecular
Cardiovascular Science of Ministry of Education, Peking
University Health Science Center, 38 Xueyuan Road, Haid-
ian District, Beijing 100191, China. georgeliu@bjmu.edu.cn
Received: 2012-04-18 Revised: 2012-05-15

Accepted: 2012-05-18 Published online: 2012-07-18

Abstract

AIM: To investigate the effect of smooth muscle-
specific overexpression of peroxidase prolif-
erator-activated receptor gamma coactivator-
lo (PGC-1a)) on dextran sulfate sodium (DSS)-
induced acute colitis in mice.

METHODS: Two-month-old male mice were

divided into four groups according to geno-
type (non-Tg/Tg) and treatment (H,O/DSS),
10-13 mice for each group. Mice were adminis-
tered with 3% DSS in drinking water for 7 days
(+DSS) to induce inflammatory bowel disease
(IBD). Control groups were given normal drink-
ing water (+H,O). At the end of the study, the
symptoms and pathological changes were evalu-
ated using disease activity index (DAI) and
histopathological score (HPS) of acute colitis,
respectively. The mRNA levels of inflammatory
cytokines in the colon were determined.

RESULTS: Compared to control groups, DSS-
treated groups had significantly decreased body
weight (both P < 0.01), increased DAI (both P <
0.01) and HPS (9.6 £+ 1.2 vs 1.2 £ 0.4; 5.0 + 0.8 vs
1.2 £ 0.6, in non-Tg and Tg groups, respectively,
both P < 0.01), and significantly shorter colon
G0cm+03cmuovs7.8cm+0.2cm; 49 cm +0.1
cm vs 8.0 cm + 0.3 cm, in non-Tg and Tg groups,
respectively, both P < 0.01). Compared to the
DSS-treated non-Tg group, the treated Tg group
had significantly decreased DAI (P < 0.01), HPS
(5.0+£0.8vs9.6 £1.2, P <0.01) and tumor necro-
sis factor oo (TNFo) mRNA level (0.24 + 0.07 vs
0.45 + 0.10, P < 0.05), and increased peroxidase
proliferator-activated receptor y (PPARy) mRNA
level (0.98 + 0.15 vs 0.41 + 0.07, P < 0.05).

CONCLUSION: Smooth muscle-specific over-
expression of PGC-1a protects against DSS-in-
duced acute colitis by reducing the expression of
inflammatory factor TNFo, which might result
from the activation of PPARy.
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Bl Y8 A AR E Z ARy HR B E B T 1a(SMC-
PGC-1a) %t %) F& 42 AR ER 4 (dextran sulfate sod-
ium, DSS)# 789/ RE ML X 9350R.

Tk B BESMC-PGC-1akt 2 KB MM/ Fa
(non-Tg/Tg) Ak F5 F 4 A44a, £4110-13
R.iEF%T3%DSSA Wk AT dif § 41
ERp K, FTRBARN 45 F AR R K. 18 Ad gk R
&3 484k (disease activity index, DAI)##4& &
4E Jip 4047 9% 22 52 3% 4-(histopathological score,
HPS)k A #SMC-PGC-1ait % ik AFDSS#% %
R AW X eHe, StAE S m K
8% A& FmRNAE X K -F 69 48m) &AF 52 SMC-
PGC-1o4r4: B £ 094 R AL

SR Fras T ARA: ()RRERENR
2(P<0.01); (2)DAIY B4 & (P<0.01); (3)% 1
KE A E 442 (non-TgZL+5.0 cm+0.3 cm vs
7.8 cm+0.2 cm; TgZL 4.9 cm+0.1 cm vs 8.0
cm+0.3 cm, P<0.01); (4)HSP# R 42 & (non-
Tg¥9.6+1.2 vs 1.2+40.4; Tg2LF5.0+0.8 vs
1.240.6, P<0.01). $L9A W £ B s 7. 540
¥, TgZl484 Tnon-Tg4l: (1)DAT ZEAK
(P<0.01); (2)HPSH 234, 52(5.0+0.8 vs 9.6+1.2,
5.0+0.8 vs 1.240.6, P<0.01); (3)TNFok A £
ik K P FEA5(0.24+0.07 vs 0.45+0.10, P<0.05);
(4)PPARYIL H & ik K-F 3 %(0.98+0.15 vs
0.41+0.07, P<0.05).

2598 SMC-PGC-1ait & ik ¥ 48 18 i3 3% 7 PPA-
Ry, MA& % 92 B F TNFokd £k, i £DSSH
F04 2L R K P T AL BRI AE .

SBER: f EL Y B TR I B 2 A B B B
Flo; BRFEGER; 2w

M-, (REE, TOW, £ BE, 8f, KB, X&%, XE
R, LR RRMPGC-1oEE R ERRIES XN
ENUH. BFRIENEE 2012; 20(20): 1824-1831
http://www.wjgnet.com/1009-3079/20/1824.asp
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FAEM: %97 (inflammatory bowel disease, IBD))&
59 DKL A B 11 P 38 98 RE Pk i . LR ML
R, SIREE. ik, L M b s SR #E A
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T 2H 200 PE AR DL RGN L B eI, 412K
B T BE R R R R A0 R SR AE O, W)
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FR R IR AIL R, S3- 0BT B s A8 R KR T T s, X
5 SR IBD A R B L SEbr e .
W RN S I A2 A B m K P B 4 Ak
YRS FE AT 52 Ay (peroxisome proliferator-
activated receptor v, PPARy)?%iim, TSR 2%
1, PPARy & HAHTRAE N L K7, i
MBS 98 0E PR 7~ 3 ik B AT I 4 i A 43 21
Iz RS, A AR A R R 4G T
PPARy IS J5 A W] S I I B DAEIR K FAIK 4¢
iE R T 2B R I, $&RPPARY I REACHIBD
(¥ 985 7 v 9T 0 R AE TG LA Yl 1
IBDEGRIE IS, K BLAEBEPPAR Y3
T, o AR 0 Tl LAV 2 Ay il B R0 AT
1a(PGC-10) R IE Kt B ™ 5 — T
W R W L TP PGC-1ath A 45 1%
ik, R ST AR R Y AR KT AT I
GRS T 1 LB A T, 0 Tk 2
Gy E . LU R IRPGC- 1o AT L 2
HUBDEZAEH. gilnA 2+ 1P i
ML, NG5y B R LN RE 08 5 ik
B oy i 2 P JRE R T 2 5 i 1 90 I . DAL,
FRA T L Y P - LR S P T SM22 o) 3
T, S FPGC-1adfE VI WL ML RIRIL, I3RS
TAE B il m AR IE PG C- 1ot/ B AL (SMC-
PGC-1a). BETM45 171 5 B 2 8 (dextran sulfate
sodium, DSS)i5 T S k45 48, I s 245
#¥l(disease activity index, DAD)VFA A 45 i 4 41
Jpy B 2% PF 43 (histopathological score, HPS)>K B ff
SMC-PGC-1auid £IE X DS ST 3 1 /) il vk &5
¥ 98 W05 ), 38 e A I 25 i 20 23 v &5 i 96 A
KIEFImRNALRIE K PEH SMC-PGC-1adt
IBDIAEHIMLH.

1 #RRTSE

1.1 #+# @ HESPFCSTBL/6T & /Nil48 L, Horh
SMC-PGC-1aEFER /N (Tg)26 1, [Al%3 BT
H/NE22(non-Tg) A, 8IS, 7RI H20-25 g. i
R IREN(DSS, 36 000-50 000 kDa, :[EMP
Biochemicals/A #); TRIzol Reagent(32 [ Invit-
rogen’A #)); RNA Transcript KitMML-V, 32 [H
Promega/s ); 100 bp DNA ladder(3€ [/ Promega
3 #]); Real-time PCR Kit( F ATaKaRa/A #)); &
P (cocktail, £ [ERocheA H]); APl
PGC-laZ wfEPiff (3 [H Santa Cruz/A 7]); HRP
Frid S EPUR —u(h B 2 S ARG TR
o), ROGH(SEE Cell Signaling Technology /4

AR B A 0
PPARy-Z AL A 4L
KAER o) & &4
EHF, AL
HAF R ERT A
R H AT R AR e AR
MR R kE
Fa B 5.
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latk APPARY#  Sal I cut site Sal I cut site
B ER T,

Had Rk gk
PPARy, f PPARy
B M VE AR W
# TNF o 2% 4% 3t
IL-10%9 2 B &k

B 1 ATFEENRERERUESIVRIE R B, 6 PR B SMCEEDFHY NRPGC— 1o &R .

A]). Leicalit 4y #:1F R 4t; EppendoffiZ LifL;
Bio-Rad#iliPCR{Y; M-G research real time PCR
%; Olympus 2% BB,

1.2 7

1.2.1 # A F /D JAER M ER LT WA
I IISMCJH 81 1)/ FRPGC-1a R IA 4, K
LR MRS (PR ) i S P SRV N 32 G I
JEAZ X, H (3 DR 52 K5 9 AT 22 5 4 BE N L A
FUEE DR 20, 442 52 10 0 10 5205 B0 20 o i O A [l
AR 2 B, ZE RO/ BRUGE 1 PCRIEAT
BRI R S, BRI BT B AR R CSTBL/6 /)N
AV B HFUR, B EF, BifL 1 st
IS FR AT 0] 45 W 21 2L B A T PG C- 1okl PR 12 2K 1 A
W, WHHPGC- 1ot 4l V- L b R 2k /K1 L
A WF B L fn AR 4 AT W R R A, e —
U3 INTRIZzol 2] % 5 AT M RNAFIHEER, J 53k
#3cDNAJTH TPGC-1odE R ACTAT I, 55—
12 I A R R R IPARAR I S K e
HHATA LU AL, 383 Western blotiEAT
PGC-1au8E AR, F7-F8AQFH T A5,

1.2.2 A RARAR & 5 LR N4l
-DSSiFES % Tglnon-Tg4l, IE%E S Tgfnon-
Tg#l(n = 11-13). DSSHEF R /DML T
3%DSSH MW7 disFatkdmR, k34l
9T IR OT K. BRI AR T . FE A MR
KA, T H TR . R N B4
ITRIEMR S, FIEE AW — 0 H [
S8 Jo A IS AR, P S AT R AR - f 21 g
ff,(Hematoxylin-eosin staining, HE)4ff; % —1{
WRIRAE, - TRNASZEL

1.2.3 DAT&RE: G RDATH3E ALK, %5
HISAEELYL, K .0-4 53 -4 T i R AR B2 (G
1%-5%+ 6%-10%- 11%-20%. >20%). KB
WOEH - B Bl A TFHlESIREZ H.
HEE) O AF (e R MAE . BB MmE. /i
U A (5 1 W) R ), 3EB4> BT AR 4
Bl DATY.

1.2.4 ZmKE 6y & 47K AR e 45 i
LN R N T T N e R S o S R =
(1 Ji B FH K Rl

1.2.5 HPS#9+F 2 F/h Wl 45 i A 24T A i 4
HY) F, HER 55 T AL%E, IBDY B AL &=

P R R . Bm B BREIR . W
R 7K K i B JULJZ ) 388 A 55 o B DF 40 e R ¢
FERRE (TG B8 8 S TR 6 N.0-257), 9 AR IR T
(G~ WAIERIE T 2 ENUZ . ik 2%
N0-371), KRS MARERE (IS 1 /3 B B Bl il
. SRR3R E N . AT SERE R b
A W R B e RSt N 0-4 53 ) J s A Y T
(1%-25%+ 26%-50%- 51%-75%-+ 76%-100%
X .0-350)ATUIEAT, A& TAG 73 R A E Ay B
PP,
1.2.6 25 B4R % 2k B F ik KP4l JEEURRNA,
J 5% AIcDNAJG, Real-time PCRASINIIE K ik
K-, GAPDH A P 2. 5 | 9935 th AL 5t BB} s 2
WIRHEAT A R 1, 51F 5 &L PCRIY,
%1 94 CHIAEPE10 min; 94 CAEPELS s, 58 C
K30 s, 72 ‘CHEH10 s, 40N BHEIR; 72 C
10 min. W45 % )5 HReal-time PCRAUAR HE Jx
I 3k i e AR R 6 AR T AT e AL A
Ctfii"”. ZiJRn N H LR 5 P Z2GAPDHIY)
mRNAZRIA T LLAE.

it b IR N HISPSS17.048 H A kAT
it A B Fmean+SER N, Bl 70 #r
KN Z 7 Z 0 M (Anova) Bk & Fisher ks ik 56
(Fisher's exact test); IEZ £k %6 I FH Wilcoxonfk
KK (Mann-Whitney). P<0.050) % R4 G it-2%

FESE.

2 BR

2.1 SMC-PGC-la/Reg KB ALK T, 4R
mMRNAR & G &K KT KA ESMC-
PGC- 1o FE R/ L. JEDR R % e 25 L, 45400 bp
At B N Tg, 44 Anon-Tg. Tg4l 45 HPGC-
loo mRNAK-#inon-Tgl W B4 &, £ Anon-
TgZl112£%(0.59+0.10 vs 0.27+0.02, P<0.01); Tg
Y1 R IE KPR Binon-Tg 2l B 1 . 45 Bk
], SMC-PGC-1of 5L D5 /N BRUR g 1D IF HL45
T LR R IEPGC- 1oy 1-4).

2.2 SMC-PGC-1loit & A * &M 1 K DALY #vh
SRR, AR S AN R R E, 5S4
A o B S ek, e 7 R BRI R AR S S 4
HI30% 4545, S AT, Tedl Mnon-TgZH A&
IR R I W] B2 (KI5 A). AR5 T4/ I
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#* 1 PCRS|#)5lzR WA %A 2
A I SM22a,
W B F K

S|1¥2FR ElLZ)=230) H 38R\ (bp)

TNFa F: 5'-CTGTGAAGGGAATGGGTGTT-3' 384
R: 5'-CAGGGAAGAATCTGGAAAGGTC-3'

IL-10 F: 5'~ACCTGGTAGAAGTGATGC-3' 366
R: 5'-AAGGAGTTGTTTCCGTTA-3'

TGFB F: 5'-GGCGGTGCTCGCTTTGTA-3' 201
R: 5'-TCCCGAATGTCTGACGTATTGA-3'

'PGC-1a F: 5'~-CAGATGGAGCCGTGAC-3' 400
R: 5'-TGCGACTGCGGTTGT-3'

*PGC-1a-m F: 5'-CACAAACGATGACCCTC-3' 107
R: 5'-GCATGTTGCGACTGC-3'

PPARy F: 5'-GACCACTCGCATTCCTTT-3' 266
R: 5'-CCACAGACTCGGCACTCA-3'

GAPDH F: 5'-TGATGACATCAAGAAGGTGGTGAAG-3' 240
R: 5'-TCCTTGGAGGCCATGTAGGCCAT-3'

F: DIBSI¥D: R: 53 14, "EEAMETES 14); “ARmRNAITIIS 7.

B 2 BRPCRERBEFELER. 7400 bpsaili it VAR
FHPE(Tg), T400 by B AEE FEK AP (hon—Tg).

S SR GAPDH

3 Western blot&MI4EIFPGC-10BERIA.

0.8 1

o
(o)}
1

o
N
1

PGC—1a mRNAZIE/K
o
N
1

o
o

non-Tg Tg

B 4 readl-time PCRYZEAFPGC-10. MRNAKE#HITES N =
73%8). "7 <0.01 vs non—Tg?H.

DAL H AL TR K, L2, 5 F4IDAIL
2 3 R U B 2 38 v (KI5 B, P<0.01). HUM I
A LE ARG Bl dialniE nAa R
i 250 X B s WA A RIERRE, &5/
WA MAE(El6A), 7S A 45 KA T-4E15
FAHP3 embh L iFEFAT, non-Tgdl 5Tgdl
8] TG W 5 X 51 (6B, non-Tgifs $4 vs BT
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A 120

100

@ 100

It

aﬁ -~ non-Tg+H,0

i 807 - Tg+H,0 o

& —@- non-Tg+DSS
—A— Tg+DSS

60 T T T T T T T 1
0 1 2 3.4 5 6 7
t/d

B 15+ @ nonTg+H,0

_ -&- Tg+H,0

g —@- non-Tg+DSS

107 o Tg+DSS bd

B mANE,
(6,1}

3 4
t/d

5 SFRFSERED, FRENERTHELDAIEL
BBk A: RETEZE i, SUETIERRTTE S0IA(H0R)
RPTEIVEDHORETR; B: BRIESIHEEDAD L HlZE.

Z0°45.0 cm+0.3 cm vs 7.8 cm+0.2 cm, Tgifs ‘T 41
vs EE S 449 cm+0.1 cm vs 8.0 cm+0.3 cm,
P<0.01). LA E&5RUEW g 9 B L. 5 34l
o, AHAFnon-Tg#H, TegZHD AT A3 K] &
FEAK(P<0.01), BEHISMC-PGC-1af5 W] i H1IBD
1R H.

2.3 SMC-PGC-1oit & 25 &b M K 49 R FL 1% 5
#9559 A% Fnon-Tg2l, Tgdl 45 M Zh IFERA

PGC-1a /e -F &M
mpp Rk, R E
TTERMEZ
#ikPGC-1aty s
AR,
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mEs#e A H,0 DSS B o d 7 non-Tg
Zg;}“ g é_%;;:f_ non-Tg Tg non-Tg Tg b B Tg
R B 81 —=

)
< 64
£ -
S
W
2,
H,0 DSS

6 GEIHKE. A: EH RN B: DSSIE TS H 7 REREENE @ = 11-13), P<0.01; P<0.01.

7 SIFHERE. A: non—Tg+H20éﬂ; B: Tg+H20£,’H; C: non—Tg+DSSgﬂ; D: Tg+DSSé’H.

15 4 [ non-Tg £
= \ \
z | T
= 104
R
E
S 59
W

o1 N

H,0 DSS

8 EIREBIEDUHMLEEENTERE. "P<0.01;
‘P<0.01; 'P<0.01.

I B 7 i B 4% P 44 M v A R A R (11 7).
HSPHJ WL 3241 W] 40 4E 5 41 = (18, non-Tg
U vs 5 FULN9.6+1.2 vs 1.2+0.4, P<0.01;
Tg T4l vs JEHEFU145.0+0.8 vs 1.2+0.6,
P<0.01). if5 341, Teg4IHSPM & Hnon-Tg4l
IR(KI8, 5.0+0.8 vs 9.6+1.2, P<0.01). 45 1],

SMC-PGC-1afEDSS5 T 11145 11 4 Hhouf 45 113 21
LU B AR E H.

2.4 458 PSMC-PGC-1ait & ik 2t 45 #p £ 48 %
KR EZRTFGHw FIYN, Teld A
ZUIIRE YR E R T o (TN F o) 3 R 38 38 7K SR T
non-TgZ160%(KE9A, 0.24+0.07 vs 0.45+0.10,
P<0.05). FIALIE A2 10(1L-10) S A4 K
T-BUTGFR)FIAAK T IEH] B 2% 5+(KI9B, C), 1fii
TgZHPPARyHE MR IA T 4non-T g4 B 1,
202 545%(1K9D, 0.98+0.15 vs 0.41+0.07, P<0.05).

3 iMie

AN FHSM220 13 3l BR3P G C-1afE -1
WLAH MR35, BT ar T 176 1 il i3RIk PGC-
oo/ BURBEZRY. %N BRUREZY 52 I BH WX iDSS 15
FHIIBDIRAL 45 IH 2 PPARySERIRIA
WIMTNF a1k T B, M s et g, iz
/N ERUBE R HTIBD A AT REH L.
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A 06 - B 15-
B S

2 <
%]'0.4 A %) 1.0
K a K

: :

: :
5021 F05-
= —

Z 4

0.0 ; 0.0
non-Tg

C 1.0~ D 1.5+
Zﬁ 0.8 Qi

= 1.0
H{§ 0.6 - H{g
&gl ¢

£ 0.4 E 0.5
g :’

0.0 0.0

non-Tg Tg

T
non-Tg

non-Tg Tg

9 EBISEREERIAPGC-10NEBLEBIBXERNRIAFN. A: TNFo mRNAZK; B: IL-10 mRNAZKCE; C:
TGFB1 mRNAZK:; D: PPARy mRNAZKCE. “P<0.05 vs non—TgZH.

IR T PG C- 1o 5 F B R fERT
WS O EEEIL R TRE . Re AR 2L
LA Y R L4056 )7 . PGC-1a 4 5 bR
INREFEIMH 2 RGN R AR AL, SEGE N
PR AT IERE MRIWIFF. T 2 #E LA 4
R R BB BRI PG LThae TR I,
o JLAH B 2 A A fEL - A% 35 A OC L PR R IR 7K R
R HL 2R PR 420 I 1) 26 3B BET 2Kk B UL
0 2 b7 AR 2 R S U RS PG C- 1
R /N BRI e I R L OB SRR g
AR i I 22 A T B 1) S U LR S
PGC-laiff /M REIHZ B0 RE ) R WIET4E
P45 LA K AE gy 138 RAEFE EYITNF oK
Tt i B WU S EPGC- 1o 3L /N, 1T
T ILET S 1) T 2L H UL LT A 3 7R e A1,
EC L FRIEPGC-10l) 25 5 [ 5 Lo UL g R T R
ANVCTC R AR LE ) A5 1, 400 BT #E, %
SECOEGER S SO T BERGE",

BATEAL T WU PG C- 1o SE R/
F-SMC-PGC-1a/ RTE HAR KRS L 2
SEHRA. A% TIBD A RE L T LA S EAH %,
BT T LN R IBD, SRS 118
WUEE PP G C-1a R IA X 45 i3 4 (R v] RE R M. 7E
FHadilp i, FSAREE AR
IR . (HAETE 41, TeSnon-Tgd 1A &
PR S IO B 22 5 D AT W] P, 1]
SMC-PGC-la/NRXIBDH —E i Z e ). 5

www.wjgnet.com

BEAH—3, S5 EEVE 4 i, SMC-PGC-1a
REVRE 45 I LA R IR . M 7K b B 4% 1k 4
J .

AW TTLYIPGC-10fF A PPARY I B ES
AT, Hal Rk e S PPARY™, MIPPARYI
T RER MBI TNF o s BETL- 108 6 R e k22,
2RISR IE TNF o /EIBD i L K i
JR BRI ALK IE LR, JFREIE W b bR kR
ThRERAS 224, B4 si 56 & B ) 3 B3 B A o
MITNF iy 25 )40 HI TNF oK T T B g B G
PR /N B S 36 45 P 98 FRVRE IR S 45 g AR 1220,
TL-107F 25 1 9 (1 A 993 ok it v A g 2 2 £ 4
PR 2 5 Hk P AT g Rk,
LA, Tl 541 non-Tg4 PPARY 3%
IR INZ12.51%, TNFo R F560%, 1L-101017 44 5
s, WoRSMC-PGC-1oid FIAHIBDIE A
PR S PPARy, N HTNFafIZiA, Ml
GilE e apeid

AHFFE WG T SMC-PGC-10/EIBDH X 45
ARG R, W10 B T S mT BEpLA,
h AR IB D 7E 5 R YA 97 B0 5 24t T T o3k
fith. A A R b R A B 1 T i 1) L T A
K, PGC-1auf) 31k 7K Y23 5 B R AR IR AR ) 5
JiSt S W W P A 3k ) S A T, e R THE
SRR B A S P R, BRATT TR
XoF 45 T LA M 2R AR The R 4
(RO S) A= BEHEAT VA FE 50T 45 i 41 248 Ak A 5% 3
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