


34-35 30

2 1 3

Bax/Bcl-2 caspase-9 caspase-3
15 apaf-1 15 p53 15

HIF-1a

PGC-1la
Sir2/SIRT1 STAT3
HIF-1la PGC-la Sir2/SIRT1 STAT3
153-8902 381

TEL 03-5454-6637 FAX: 03-5454-4306



Geenen et al., 1988; Evangelista et al., 2003 Mandache et al., 1973; Ljungqvist & Unge
1977 Evangelista et al., 2003 Geenen et al., 1988

Armstrong 1984 Clarkson et al., 1992
Clarkson et al., 1992; Nosaka & Clarkson 1992
Cannon et al., 1991; Thompson HS & Scordilis 1994
Warren et al., 1999 Salminen & and Vihko 1981; Belcastro 1993
Podhorska-Okolow et al., 1998
Sandri et al., 1995; Podhorska-Okolow et al., 1998

Huang et al., 2009

Weedon et al., 1979

DNA

Alessio et al., 2000
Delliaux et al., 2009
DNA

MnSOD
HSP70 Bcl-2
al., 2004

Siu et



TUNEL

12 C57BL/6 (B6)
12 20-25

71

[ 1
Ueno  (1997) 34-35 30

15 30 60 180 360 1440

24

Tissue-Tek I1 OCT compound (Miles Lab., Naperville,
IL) 2-methylbutane (isopentane) Leica cryostat (Leica
Microsystems Inc., Bannockburn, IL) 8um 3.8
Wako Chemicals Inc., Tokyo 5 PBS
dystrophin diluted 1:1000; Abcam, Inc., Cambridge, MA  Alexa Fluor 594 goat anti-rabbit
IgG Invitrogen, Inc., Carlsbad, CA Hoechst 33258
Sigma-Aldrich Corp., St. Louis, MO

8um 3.8 30 PBS In situ
Apoptosis Detection Kit (Takara Bio Inc., Otsu, Shiga) DNA
propidium iodide (Sigma-Aldrich) Terminal deoxyribonucleotidyl
transferase (TdT)-mediated dUTP nick end labeling (TUNEL) (TdT)
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DNA 3'-OH -dUTP
In situ Apoptosis

Detection Kit manual

Semi-quantitative reverse transcription-polymerase chain reaction (RT-PCR)

TRI reagent (Molecular Research

Center, Inc., Cincinnati, OH) Total RNA First-strand cDNA Synthesis System for Quantitative
RT-PCR (Marligen Bioscience, Inc., ljamsville, MD) cDNA 1/10 cDNA
TaKaRa RNA PCR™ Kt (AMV) ver.3.0 (Takara Bio Inc.) PCR Bcl-2 Bax p53 (RTPrimerDB,

http://medgen.ugent.be/rtprimerdb/  caspase-3 (Zandy et al., 2005) caspase-9 (O'Driscoll et al., 2006), apaf-1
(Honarpour et al., 2001) survivin (Jiang et al., 2004) Sir2/SIRT1 (Saban et al., 2006) MnSOD (Guo et al.,
2003) gpl30 Sriram et al., 2004 STAT3 (Hart et al., 2004), HIF-1a (Simpson et al., 2000) VEGF (Shih et
al.,, 2002) PGC-la PGC-1f (Wiwi et al., 2004) GAPDH (Kruger et al., 2001)
PCR 12% ethidium bromide
(Sigma-Aldrich) uv
Image J ver. 1.42 (http://rsh.info.nih.gov/ij/)

sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE)

SDS-PAGE [0.125
mol/L Tris/HCI buffer, pH 6.4, 10% glycerol, 4% SDS, 4 mol/L urea, 10% dithiothreitol, and 0.001%
bromophenol blue (pH 6.8)] (Anderson & Davison, 1999)

BCA Protein Assay Reagent Kit (Pierce Inc., Rockford, IL) Laemmli (1970)
SDS-PAGE Towhbin (1979) PVDF
STAT3 (diluted 1:2000; Signalway Antibody Co. Ltd., Pearland, TX)
pTyr705-STAT3 (diluted 1:2000; Applied Biological Materials Inc., Richmond, BC)

PGC-1a (diluted 1:2000; Chemicon, Inc., Temecula, CA) Sir2/SIRT1 (diluted
1:2000; Santa Cruz Biotechnology Inc.) HIF-1la (diluted 1:3000; Novus
Biologicals, Inc., Littleton, CO) GAPDH (diluted 1:5000; Epitomics, Inc.,
Burlingum CA) Alexa Fluor 680 goat anti-rabbit 1gG Invitrogen, Inc.

DyLight 680/800 Western Blotting Kit Odyssey Infrared Imaging

System (LI-COR Biosciences, Lincoln, NE)

* Mann-Whitney U-test Student's unpaired
t-test one-way analysis of variance (ANOVA , least significant difference (LSD) post hoc test
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Figure 1. Detection of DNA fragments in situ using the terminal
deoxyribonucleotidyl transferase (TdT)-mediated dUTP nick end
labeling (TUNEL) method. Sections were fixed with 3.7%
paraformaldehyde for 30 min at room temparature and washed with
phosphate-buffered saline. Sections were stained with TUNEL method
and conterstained with propidium iodide. Apoptotic nuclei (white arrow)
appear in both control and acute exercised mice. Data are expressed as

mean = SEM (n=6).
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Figure 2. Effects of acute exercise on anti-apoptotic Bcl-2 and proapototic
Bax expression. Semi-quantitative RT-PCR analysis was performed using
specific primers. PCR products were visualized by ethidium bromide
staining . Quantification was performed with a ImageJ and normalized

in relation to GAPDH levels. Results are expressed relative to the

control value which was defined as a value of 100. The Bax to Bcl-2 ratio
at each time point was calculated relative to the cotrol value (set as 1
arbitrary unit) **p < 0.01 compared with control (Ctrl.). Data are

expressed as mean £ SEM (n=5).
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Figure 3. Effects of exercise on caspase-3 and caspase-9 expression.
Semi-quantitative RT-PCR analysis was performed using specific primers.
PCR products were visualized by ethidium bromide staining.
Quantification was performed with a ImageJ and normalized in relation
to GAPDH levels. Results are expressed relative to the control value
which was defined as a value of 100. **p < 0.01 compared with control

(Ctrl.). Data are expressed as mean = SEM (n=5).
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Figure 4. Effects of acute exercise on apaf-1, survivin p53, and Sir2/SIRT1

expression. Semi-quantitative RT-PCR analysis was performed using

specific primers. PCR products were visualized by ethidium bromide

staining. Quantification was performed with a ImageJ and normalized

in relation to GAPDH levels. Results are expressed relative to the control

value which was defined as a value of 100. **p < 0.01 compared with

control (Ctrl.). Data are expressed as mean + SEM (n=5).
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Figure 5. Effects of exercise training on gene and protein expression.
Quantification was performed with a ImageJ and normalized in relation
to GAPDH levels. Results are expressed relative to the control value which
was defined as a value of 100. *p < 0.05 compared with control. Gene
expression data are expressed as mean = SEM (n=3). Protein expression

data are expressed as mean (n=2).



