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[ Background]

The maintaining/increasing muscle mass is important for reducing the risk of falls and for
maintaining the quality of life. Decrease in muscle mass and function associated with aging is called
sarcopenia. Appropriate exercise and nutritional intake is critical for preventing the sarcopenia.

The difference between protein synthesis and degradation is referred to as a net balance, and
muscle mass is increased when protein synthesis rate is above the protein degradation rate and vise
versa. Acute bout of resistance exercise stimulates muscle protein synthesis. On the contrary, effect
of aerobics exercise on the protein synthesis is small, but it may inhibit the protein degradation via
improving the insulin resistance. Mechanism of muscle protein synthesis and degradation shares
common signal protein Akt. Akt is activated by both insulin and insulin-like growth factor which
regulates muscle protein synthesis as well as protein breakdown. Our previous study has shown that
panaxatrol (PT) from Panax notoginseng stimulates Akt signaling in animals and cultured cells.
Therefore PT may regulate muscle protein synthesis and degradation and subsequent change in
skeletal muscle mass. Accordingly, the aim of this study was to elucidate the effect of panaxatriol on
the skeletal muscle protein metabolism. Animal experiments are initially carried out in order to
assess molecular regulations of PT in relation to muscle protein synthesis and degradation.

Research questionl: To elucidate the PT alone and the combined effect of PT and resistance exercise
on the muscle protein synthesis.
Research question2: To elucidate the PT alone and the combined effect of PT and aerobics exercise

on the insulin resistance and muscle mass.

[ Methods]

Research question 1: After a 12-hour overnight fast, male Sprague-Dawley rats aged 11-week

underwent a bout of resistance exercise by isometric exercise via percutaneous electrically stimulation
(100Hz, 3 sec x 10 contractions per set for 5sets, with 3min rest interval), while the left gastrocnemius
muscle served as the control. PT (200 mg/kg) was injected intraperitoneally immediately after exercise.
The muscle was removed 0.5 and 3hr after exercise. Western blotting analysis was used to assess the
phosphorylation of mTORCL signaling factors.

Research question 2: Five-week-old male KK-AY/Ta Jcl (KKAY) mice were divided into control




group, PT group, aerobics exercise group and PT + aerobics exercise group. PT and PT + aerobics
exercise group was fed a standard diet containing 0.2% PT. The mice ran on the treadmill for 45 min
at 15 m/min without incline 5 days/week for 6weeks. After intervention of PT intake and exercise,

tissue weight of soleus, HOMA-R and mRNA expression of Atroginl were assessed.

[Results and discussion]

Research question 1: While no change was observed 0.5hr and 3hr after exercise, a significant
increase in p-Akt was seen in PT at 0.5hr post-exercise (P<0.05). Phosphorylation of p70S6K was
significantly increased at 0.5hr after exercise and was maintained 3hr post-exercise, while PT
administration further augmented p-p70S6K at 0.5 and 3 hr post-exercise (P<0.05). Finally, muscle
protein synthesis significantly increased at 3 hr after exercise, while a significant additive effect on

muscle protein synthesis was observed in PT at 3hr post-exercise (P<0.05). Research guestion 2:

Marked increases in the weight of the soleus muscle was observed in the exercise-only and PT +
exercise groups compared with the control group after 6 week exercise. Moreover the soleus muscle
weighed significantly more in the PT +exercise group than in the exercise-only group. The HOMA-
R in the exercise-only and PT + exercise groups was significantly lower than in the control group
after 6-week exercise. Moreover HOMA-R was significantly decreased in PT + exercise group
compared to the exercise-only group (P<0.05). Atroginl gene expression significantly decreased
after 6 week exercise, and it was lower in the exercise + PT group than in the exercise-only group.

Atroginl gene expression was significantly correlated with HOMA-R (Atroginl: r = 0.50, P < 0.01)

[Conclusion]
Panaxatrol from Panax notoginseng synergistically stimulated muscle protein synthesis in response
to an acute bout of resistance exercise in rat skeletal muscle. Moreover PT combined with aerobics
exercise for 6 weeks increased mice skeletal muscle mass concomitantly with improved insulin
resistance. Although further studies will be needed, PT combined with exercise may be a novel

intervention for the prevention/amelioration of sarcopeina.



