CN 431262/ R H[E B kA& 2007 F5 1555 1 1 27
[SCEBHZS]  1007-3949( 2007) 15-01-0027-04 « SLIGH5R .
Y = HS E3 HL R X
iz B0 e A MURE K A B LIS S AR B JE )
N N 1] Bz, =y v b; B/
P T 2 AR Y BB R 1 3R 0K i 2
X B, BRBR, EFH, =B, &, NER’
(PEERKFL. MAEF_ERAN A2 MES —EMR AL A, LT 4 LmF 110004)
[ AR, XA BleR;, SARMEADEKERTKRYHELERT L, BAERE, KRB
B, B
(# = BH S3FASKeEkREHBTHRITANKREAS R ER TR YHRERT 1 TR, BT

FANKEEMEAFTALAVHATET 1 AR ERRRERMTHERN. HE K20 A KA oHh34a, E
FABE R, GIEERA(HAEM) I R, SIEER+ 60 min B (B3 4)8 R, M &M -F BIE A ARG
DHFEDZARYHLFRT1IARAZTORAN TR, GR SRAd =B L REEFRELRE 2B
BB T EF&H(P<0.05); B3 h =B L0 AEfKE LR ORABKSHEAE L FEIK(P<0.05), &
FREEEOEREESBEEEFS(P<0.05) . S3Burbs, Esha K A RNEAKREEYHERTHKRY
HSERT ImRNA A A B FEH(P<0.01); 53 MEM KRR, B34 kK BB RBILE B AR 78 4 8 & A 24k
YEHRERT ImRNA 2 X 2 FHEH(P<0.05) . BAHAFTRMNTANKEEAMZETRTERKYHLERT1&4
EABMNBMIE T 2. 1443 (P< 0.05), BB R a3 T 2.0245(P< 0.05) . 45i Eshredpilidid Aihigsh
WEER TR VIR ER T | K E R BRI A2 KB, A B E ALK G 5 K, B aE AR K T A Bl Bk 5 AR AT
ey R &,

[FEZES]

RS [ SCRAFRIRAG] A

Effect of Exercise on Peroxisome Proliferator- Activated Receptor- ¥ Coactivator-1 Expres-

sion in Rat Skeletal Muscle
LIU Cong, CHEN Wei, LI Li, LI Ling, HAN Ping, and LIU Guo- Liang
( Department o Endocrinology , the Second Affiliated Hospital f China Medical University, Shemyang 110004, China)

[ KEY WORDS| Rat; Hyperlipidemia;  Peroxisome Proliferator Activated Receptor- ¥ Coactivator-1;  Impaired Glucose
Tolerance;  Atherosclerosis;  Skeletal Muscle
[ ABSTRACT] Aim To observe the peroxisome proliferator activated receptor ¥ coactivator 1 ( PGC-1) expression in rat

skeletal muscle after the low- intensity swimming exercise, and to determine whether the PGC-1 is involved in the regulation of rat
energy metabolism. Methods 26 Wistar rats were divided into 3 groups: 9 in control group, 9 in higlr fat feeding group and
8 in swimming exercise following highrfat feeding group ( exercise group) .  PGC-1 mRNA expressions were determined by reverse
transcription polymerase chain reaction ( RT-PCR) . Results Compared with control group, serum tryglyceride (TG), total
cholesterol (TC) and low density lipoprotein cholesterol ( LDLC) levels were elevated in higlrfat feeding group ( P< 0.05, P<

0.01); Compared with highrfat feeding group, serum TG, TC and LDLC levels were decreased ( P< 0. 05), while higlr density
lipoprotein cholesterol (HDLC) was increased in exercise group (P< 0.05). Low- intensity of swimming induced a significantly
elevated expression of PGG-1 mRNA in rat skeletal muscle, compared with the control rats ( P< 0.01) and highrfat feeding rats
(P< 0.05).

Conclusion Exercise training improved the energy metabolisms of skeletal muscles via PGC-1 in rats, and thus may altered the

PGC-1 protein was also elevated in swimming rats than those in control and higlr fat feeding rats ( P< 0.05) .

hyperlipidemia as well as the course of atherosclerosis.
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1.1 EW=hoHEREFR

1M Wistar AR 26 R( 4 B —# %7, BTt
HERBF LT TAMEAFTRAE), 7~ 8 A, 4
E 200~ 240 g, SPF %K. E M MRFE 1A, BLL =
F.EEMBAIR, mEECH(TRA)I A G
JERER+ 60min T H(ZohH)8 Ko Xt AR
B K r 7 B R A AR, & e 4 e 1T o 4R PR R
R, 2%MAK, BEEBREAAK. 1 EE 22~
25°C, XTI E 40% ~ 50% , B ¥ &N B K E.
1.2 FIBKEHBELEIIRENE S

CHARBULEEDITOF ke EE, 4 3
RET, ARRUIEFRE (A 4% 6 i< 24% & &
F4 5% ABA%). BRAMEFHHLTERERLS
. BRRBEAR T RS FAM 1% EEE,O.
30% FEER 4K, 5.5% M, 0.61% 775 A %%
1.3 BEEIAR

BReA A EAAREBES. TEHEARK
Ji o E UK, W3k 7E 100 em X 70 em % 90 em B 3
BAAH AT, KF 60 em, A AR &K 2 UL
k(33 ED) C. BABAT 6 KRR A, AH
KR BRENE 1 B, KT AR 10
min/d, | BlAZHE E 60 min/d, H4 2 B. BKEF
RS HE 12 52 EH#HAT.
1.4 FRARKESLE

WE—RIEKE, TAHMER 120 B, BEE
HE AT 10% K 6 A B (4 ml/kg) FREEZ 4, B £ 30 BB
By - - | WA S e 7 i A
HEROE ETHRATREFN. FRSSE MLF.
1.5 I[MAERYME

X A H A& HITACHI H 31 7600-020 4 B 3 & 1
AT PN V& H = B (tryglyceride, TG) - & JE
% (total cholesterol, TC) - & %5 & fig & & f2 & B (high
density lipoprotein cholesterol, HDLC) #1 1% % & g & &
fiB & B (low density lipoprotein cholesterol, LDLC) 74
& K %= JE 11 4 ( fasting blood glucose, FBG) o
1.6 HRMMEEEMBCERZH v HBERF 1
mRNA BI3E S

K 1k # R R A W 5% R B (reverse transcription

polymerase chain reaction, RT-PCR) # A, LA B-actin 1
W& B Bactin 5475 %: L34 5~ GAT
TGC CTC AGG ACA TTT CIG- 3°, T #5147 5 - GAT
TGC TCA GGA CAT TTCTG- 3°, ¥ 3 41 4 690 bp;
Bl ¥ LT A AR R F A K
1.6.1 /B AMLE RNA 25 RNA X Al Invitro-
genTM /A 3] B TRIZOL RNA 17| & % 3, ™ #& #% 3t ¥
HHATERE.
1.6.2 34kt M GenBank # # & H & K
PGC-1 2 F # cDNA 77|, 1R ¥ 2 cDNA /77| & PCR
Sl eyt B, KA T B AL A Pimer 5. 0 iR 1K
541, PGC-1 54 F 7|: £ 5|4 5°-CGC ACA
ACT CAG CAA GTC CTC-3’, T 5|47 5 -CCT TGC
TGG CCT CCA AAG TCT C-3°, 4 3% 7 41 % 263 bp.
1.6.3 #HFRE 20 L R RLR A H A R
RNA 1 Mg, 2 x 3# % 5 & w i 10 HL, dNTP( % 10
mmol/T) 2 HL, oligo (dT) 15(50 Pmol) 1 HL. ( Promega),
W R EE(AMV) (2.2 % 100 U/L) 1 HL (Gibeo),
RNase- Inhibitor (4 % 10" U/L) 0. 5 HL, MgSO4( 25 mmol/
L) 4 UL, MRXEHAZE 20 WL KM, RABAEY
42 CR S 60 min , #% /& 99 ‘C KL 5 min BL K & AMV,
=417 Kl € PCR.
1.6.4 RAHBEERR 50 ML R R A4 A
¢DNA 6 UL, 10 x PCR %% % 7 (4 Mg™ ) 10 HL, NTP
(% 10 mmol/L) 4 HL, B-actin B|#1( & . T3] 47,
YK 20~ 25 pmol/L) 2. 0 UL, PGC-1 3 4( & L.
TH# B M, LUK E 20~ 25 pmol/L) 2. 0 UL, Tag( 5 x 10°
U/L) B ( Gibco) 0. 4 UL, /i X B 4 &K £ 50 UL, & Bir
ometra (TGRADIENT) #4783 U 4T RN o« RN £
#:94 CHA M 3min, 94 CHH 455~ 55 CHE K 60 s
72 CHEM60s. £35 MEF.RE T2 CEM T
min, % 1R J.
1.6.5 RAEBEERN FHi<E PCR 747 10
UL F 2% e M (4 20 o/L IR 48) WLk, X ek
HATH EHHM, F I FEH 1Dkodak & & 24T R
4, UL PGC-1/B-actin WX % PGC-1 mRNA ki &
1.7 BRAIESAEEENBERZE v #8E
EF 1 EAMFRIL

Kl Western blotting 77 7 M| &, BUIR 77 iy & 4
8 B LA 2L 100 me, 37 B 40 iE FE & &, Lowry 7%
EEEE, & SDS R VT M BE AR Bk, BT R
T HERAMNE, BEWAN—FE 4, — XA R
/N RH PGC-1 % 7 & 414K (4 B % [E CHEMICON
EMTARNE), BEZE4L4%Z2H, XA GIST00D #
BEREAGAERAZHEITER,
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1.8 ZitZEoSHh

£ J SPSS11. 5F0r_Wind0ws St B EAT
FEMT. ZiHEUx s ZR, EEBHAFAHP
< 0.05.

2 H#H R
2.1 KEH—RIER
2zt 8 SR IE, A KRR E e R

U, RN EEE, I BOLIE. EARALK RO R £, IR
BHA, RN AT, EEBROGHE . 183 H KR — RS
BT =R (K 1) -
2.2 [MAER MAFERILEE

R4 TG TC Al LDLC #x} HE4H 5 2 TH & (P
< 0.05),HDLC 5X /4 2 7 LB E (P> 0.05);
Z8)4H TC.TG A1 LDLC % =i R4 & & K (P< 0.
05) ,HDLC & S IR 2 #E F+ & ( P< 0.05) . 5XTHE
HEEE, B AR K iE B 4 =5 B A 7K 7 8 B 35 AR 1k
(&K1,

# 1. BEXB—MRER (x )

— R E N xf BZH =)= e Z3H
REMI (g)  108.35%24.09 53.77£25.86" 56.52126.53
FBG (mmol/L) 4.69%1.17 6.08%1.48 5.06 1. 81
TG (mmol/L) 0.73%0.32  1.61F1.11°  0.68F0.35°
TC (mmol/L) 1.8611.20  3.98%2.05°  2.04F1.32°
LDLC (mmol/L)  0.6410.46 1.57%0.93*  0.67%0.36°
HDLC (mmol/L)  1.010.55 0.55%0.39  1.047%0.47°

aJ P< 0.05, by P<0.01, S5XRALLE; ¢ v P<0.05 HEHE
A,

2.3 KREBEHBRINSSHEEEYBERZE viF
BERET 1mRNA FRIAKF

iBE K R B UL PGC-1 mRNA ( K FE1E N
171.92 £57. 76) RIE B B ( K FEEE N 109. 15
21.82, P< 0.01) Fl s e ( KB R 117. 17 £
37.80, P< 0.05) B (E 1) .
2.4 BHAREHRNSSEHAEEENBERZ K
YHEEGEERTF | ERKE

e H BB PGC-1 R H R R B 3G hn 1
2. 14 f%(P< 0.05), BUslRAIG N T 2. 02 f5(P<
0.05, & 2) .
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«—[-actin
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ImRNA ik 1.2 RIBFHA, 3 HIXTHEAL 4 A g dl.
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2. KREBEBILESSWAEBEYBERZE v BEEERT
1 EBERIE 1B, 2 AR, 3 A flEdl.

B W iz, 3 S EEh R R . BT AR
JCREEE, o RF ] e S A o i b, o 1) s I ] ]
MR A5 T K BR 5 HR ILEE R 2 Jik 58 5 B Ak 1 T B
DNRAIE K BRRE 8 15 22 R W WACBR N 11 L ] e, ) A
HRA N — 5 Bl P AR 4, R S 2 385 I KRR /I8 i %o
JIEL ] B IR S B (RSN — S B A A i A
nE, ] i FEODR AR T R, Y8 X R B AR, AR IE
Iy A S R B . S fE AR A I — s E i)
e, DA e A R 3 ik s R R AL R BRI T e
PEFIEE . ALI0 4 KRR E S ERE R G, H TG,
TC #1 LDLC 7K~F & T 6 B4, 757 & & 5 I 5E (1) 12
Wr, BT T v g L B 5

e i ILE 5 2 ik o A5 A A0 85 DA 0%, 2 2 BY M
PRIV B FE RCRE I £ I BT 2R, A2 o i I 385 2 5 1) i
KR WFFER W, 18 3 R0k 7738 3 % I35 AR 5 F0
MREASENGRRER . AFREREY, B8
JE K TG.TC 1 LDLC /K-F & 2 F& 4K, 1 HDLC
KPR E T =, oA EIE sl s iR IUE Ik A2 R
JE AT 2 O TR A AR A FE R AR A

W FE SR BH, I [B) (0 UL AL SC 47 32 3 R 389 I 28 6t
PRI A R, FEREIE NG Rk 85 1, B AN (5 K C.
F1-ATP B B- M7 A4 i (0 25 A AL B, #5368 7 a0
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JULJE 40 e 5 IR R LA R A B R PRI . R
T, 3530 51 2 BB 8% WL ZRL AR M 3% IR 1 i X A AR
7> T HLE] A S 2 2, ATRES PGC-1 A K.

T S A 88 T ) T R 2 A Y R ROE BT 1
(PGC-1) A&HT I R B — P id AL AR I T 324K v
B H B 32 AR SO B R e i L RE R T
PGC-1 mRNA T2 RA T F Em et B ML R A+ 5
MIZH 2R, o U 5 B LS AR € T 7 B T DA &
et B LR I R AR R ST 1 A, 2
T Ae A IR R AR e SO . AE KL R D7 R
B- S A B L R e sk i 5 oh, BB EEAER .

WHFE R, = e & AT i 3 K BRI PGCG-1 R
IESEI, BT E AL A E R AT,
R i PGC-1 BIRIAIE I, Hiz 3 5 KR
HHULPGC-1 mRNA K 8 FH R IK B &N, 1830 )5
PGC-1 MR AT gE Sizahnf B ER Rk
MBS A R o TE BN PGC-1 A 34 Inxt ML 4
AEE A T 1 45 2R 2 A Ae B VH ARG hn, 1M AR K-
TFE. PGC-1 (FIfE AN AL HE:  Pere 55 BFJE 2
W, PGC-1 il id i T M (B Ik 2 B 2 RR T A% P I
[A¥ 1 1 2( nuclear respirator factor-1 and 2, NRF-1,
NRF-2) )Rk, Al Zbn A i 8 rh 4 i (3R C AL
@) cytochrome C oxidase, COX @ B-ATP & Ji{ i
PR RIAR L S AT~ A (mitochondrial transcription factor
A, miTFA) , TR0 E B ALZORL AR 0O I 2R A4 1) A2
B, S SRR DI RE, SN SRR ip g . @ik AhSis
1, 24 PGC-1 Rk T-ERE L C2C12 40 b, 2k
Kifk DNA S, AR EFEE. OF s ivE L
SPYE(TBALET ) & B 2 LRk, AR R B .
Lin % VB R B, PGC-1 & ivAL LT 4 ) A 3 1
TR T, 2 PG 1 15 & & QEIMLEF4E( TRALET4)
FINLR B Rk FH i, PGC-1 LA 25 22 IR &
Dhae R AL, R 45 2R B 4. PGC1
e BEWL P 27 e AR A Bl T 9 L PR BB PR Y
Hi

T S A 88 T ) T R 2 A Y R ROE BT 1
(PGC-1) X HEACE S EL A B Ak« W FESR W, £E M
JIE, PGC-1 332 B4 v BE A2 HE I 57 A=, DA THD A 1f
W . MAEE 8L, PGC-1 Wl 58 205 S & 55 WL40 iy
P Y1 8] 4 B 77 12 - 4( glucose transporter 4, GLUT4)

oA . ABFF o, mARA MAE N 6. 08 £1. 48
mmol/L, B 5 IEH MR TGt 242 7, H O A5
i 58 5 (R0 R 12 W, 1 A v R B 4 78 5 B0 i Il
S PR [ B, AR 7 R OB = W R A . BRI
UE B REAQ 5 35 L 5 i B S 2B DA O

AT H, B3 JE KR TR, KoAEshEe
S B VLR 5 3 U, BRI IBE 5 R AL, (Rl i2 3
V) AR b T e g B i A s 11
AT H R SE A B E . BB R B R UK
PR 5 L B8 15 i B8 29 FE, 8 R 5 R
B R 4 68 B BORD AR 181 14 in 4b, 18 FT RS 55 PGC-1
SR GLUT4 &2 EE <.

2 LR, iEEh e il PGC-1 B0 B Bk L AE
EARUPRGL, I B AW, [Fe A &2 3 sepi
AR AR I S R S0 Bk e R Ak ) R A
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