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Autophagy, a highly conserved mechanism of internal quality control, is essential for the maintenance
of cellular homeostasis and for the orchestration of an efficient cellular response to stress. During ag-
ing, the efficiency of autophagic degradation declines and intracellular waste products accumulate.
Therefore, the aim of this study is to investigate the effects of exercise on autophagic response in skel-
etal muscle. Twenty—four Young (4 month) and Old (12 month) ICR-type white male mice were div—
ided into a control group (CON: n=6) and exercise training group (Tr: n=6) after an adaptation period
of 1 week. Exercise consisted of treadmill running at 16.4 m/min with a 4% incline, 40 min/day and
5 days/week for 8 weeks. Cervical dislocation was performed at 48 hours after the last round of ex-
ercise, after which the gastrocnemius skeletal muscle were immediately collected. The results of verify-
ing autophagy formation showed that the Sarcopenia index was decreased in the Old mice compared
to the Young. However, it increased with exercise training in the Old. Lipidation LC3-1I, Becline-1,
and Atg7 were decreased in the Old mice compared to the Young. However, Lipidation LC3-1I was
significantly increased in the trained Old mice (Young:1 Vs Old:1.32+0.042, p<0.05). Based on these
data, we suggest that autophagy regulatory events are the attenuated in Old mice, but that they are

enhanced with exercise training.
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Western Blotting
Z} Z 20| A cell lysis buffers ©]€3}¢] 2 ug/lul ¥4
S 49y wed Egshy] 3l 10%  polyacrylamide
one—Gel (Elpis Biotech, Korea)2 A}-8-3}9] SDS-PAGEE A3
8 % PVDF membrane (polyvinylidine difluoride)® gel
transfer 3}%1h. Membrane TBS-TZ 13] A28 & 3% bo-
vine serum albumin/TBS-T& 2A17F o]At blockingdt 3,
TBS-T= 13| AlHatch. A FA= tubulin antibody
(1:5,000 dilution), LC3 antibody (1:1,000 dilution), Becline-1
antibody (1:1,000 dilution), Z2]aL Atg7 antibody (1:1,000 di-
lution)S Z+7Zt A7} & membrane®} 4C ol A overnight ¥H-&
AL 3 TBS-T &4 o2 554 63] A|Hsl3ith o2 A==
horseradish peroxidase (HRP) Z3% anti-mouse IgG anti-
body (1:15,000 dilution) ¥+ anti-rabbit IgG antibody
(1:20,000 dilution)S membrane@} 4Col| A 1A 7F WA 7] &
TBS-T &4 o2 524 63] Attt kg 5 HRPY| 7|4
o] ECLgdl o7 w85 & oA X-ray filmol| 7+343}<]
A5
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Fig. 1.

Body weight (BW,g), gastrocnemius weight (g) and rela-
tive weight (g BW) in young, old and exercised ICR mice.
Data presented as mean+SEM; same indices represent
significant difference at p<0.05.
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Weight
5 A AA AS5S Young (44.103£1.81 g I5Y A
o] Old (52.904+2.71 g) 1o FrolshA #=%haL(p<0.09), <+
/A= &L Young LE ¥ B walo] Old 159 ‘%9}21/}
EAA 4SS tHFig. 1A, 1B). % T30 93 44
A%-2 Young (Con; 44.103+1.81 Vs Tr; 43.035+0.79 g) L&l
A 2Fe]7h ¢11aL Old (Con; 52.904+1.37 Vs Tr; 47.484+1.44
g) TLwollA 7hAshs A o] YElTHEg. 1A). ey &%
F‘j""ﬂ o3 /A B &S Young 2EANA 718k 7
2 UER o f-o] 42 gldeh ¥ Old (Con; 0.367+0.02
Vs Tr; 05020.06) Lol A+ frolatAl 718k L (Fig. 1B),
52 13 Old (Con; 019420013 Vs Tr; 02380017 g) L&
1 A frelstAl F7beke A2 YERETH(p<0.05) (Fig. 10).

LC3

Microtubule-associated protein 1b-Light Chain3 (LC3)&
-17 kDa®] molecular massE 2t soluble protein® % mam-
malian tissues$} cultured cellsel Al E3}A] &2t T}
LC3IY cytosolic forme phosphatidylethanolamine (PE)¥}
Agste] LC3-phosphatidylethanolamine conjugated (LC3

) FEjE= A3 o] 2L autophagosomal membranes &
4L 918 48 gAolt LC3M &= C-terminus $15 5919
lipidation} site specific proteolysisel ¢J&] WEoixt} 18
B2 Autophagic activation®] 53 LC3NE 283} cel-
lular autophagosome®] ¥Ad o]t}

Olde Young L&3 wlaLate] fofahA| vkopz] 9low
(p<009), 85°7F Egl=d 52 Young L&A a7t yel
A sk} 28y Old Z28olA diza 3} vjuste] S5&
Aol frofatAl S7hak il vH(p<0.05)(Fig. 2).
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phosphoinositide 3-kinase complex (PIBKC3)$} Z23ele =
7] autophagosome A& fri=sl=t T8 AN o|},

Olde Young a5l 1611 fFofatA wolA glow
(p<0 05), 857t E‘L’ﬂ g % L Young LEAA 3
a8y Old 2FelA iz
E}o] /;‘ Vel AL 9o} G

Atg7

Atg7-e ubiquitin-El-like enzyme homolog®]™, Atg8%}
PE (phosphatidylethanolamine) ~L2] 3L Atgl129} Atghe] A gt
S o3t

OldE Young L& 3 vl wale] F93HA Wt (p<0.05).
a8y 857 EFEY $58 Young¥ Old E5ol A W3t
LFERLEA] 23 ShTk(Fig. 4).
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Fig. 2. Protein expression of LC3 in tissue extracts of Gastrocnemius muscle from young (4 month), old (12 month) and exercised
mice. LC3 protein expression was determined by Western blot analysis. The inset shows representative blot for LC3. The
data are presented as meanszSE. CON, sedentary control; Ex, Exercise Training. “Significantly different from CON (p<0.05).

“Significantly different from Young (p<0.05).
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Fig. 3. Protein expression of Beclin-1 in tissue extracts of Gastrocnemius muscle from young (4 month), old (12 month) and exercised
mice. Beclin-1 protein expression was determined by Western blot analysis. The inset shows representative blot for Beclin-1.
The data are presented as means=SE. CON, sedentary control; Ex, Exercise Training. “Significantly different from CON
(p<0.05). *Significantly different from Young (p<0.05).
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Fig. 4. Protein expression of Atg7 in tissue extracts of Gastrocnemius muscle from young (4 month), old (12 month) and exercised
mice. Atg7 protein expression was determined by Western blot analysis. The inset shows representative blot for Atg7. The
data are presented as means=SE. CON, sedentary control; Ex, Exercise Training. “Significantly different from CON (p<0.05).
*Significantly different from Young (5<0.05).
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