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Skeletal muscle atrophy can be defined as a decrease in or a disease of the muscle tissue, or as a
disorder of the nerves that control the muscle, through injury or lack of use. This condition is asso-
ciated with reactive oxygen species (ROS), resulting in various muscular disorders. Exposure to ROS
induces muscle atrophy through several biological factors, such as SOD1 and HSP70. We found that
cymbidium root extract reduced the H)Oxinduced viability loss in C2C12 myoblasts and inhibited
apoptosis. In addition, we showed that the cymbidium root extract increased the expression of HSP70
and decreased the expression of SOD1 in the HyOs-induced C2C12 myoblasts. These results suggest
that cymbidium root extract might have therapeutic value in reducing ROS-induced muscle atrophy.
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Fig. 1. Effect of cymbidium extract on HxO»-induced oxidative stress in C2C12 myoblasts (A) Scavaenging of cymbidium extract
by DPPH assay. Extract was treated in 96 well plate with ethanol and DPPH solution. Then sample was incubated for
30 min without light. Optical density was determined at 517 nm. DPPH remained rate was calculated by the following
equation. DPPH remained rate (%) = [(absorbance of sample / absorbance of control) x100]. (B) Cytotoxicity of cymbidium
extract. C2C12 myoblasts were cultured in 96-well plates until confluent, and the medium was replaced with serum-free
medium with or without cymbidium extract (0-200 pg/ml) for 24 hr. The EZ-Cytox reagent was added to the medium,
and C2C12 myoblasts were incubated for 1 hr. Optical density was determined at 450 nm using a microplate reader. (C)
Effect of cymbidium extract on HOx-induced oxidative stress in C2C12 myoblasts. C2C12 myoblasts were cultured in 96-well
plates until confluent and the medium was then replaced with a serum-free medium with cymbidium extract (0-200 pg/ml).
After pre-incubating for 23 hr, 1 mM H;O, was added for 1 hr. The EZ-Cytox reagent was added to the medium, and
C2C12 myoblasts were incubated for an additional 1 hr. The optical density was set at 450 nm by using a microplate reader.
The cell viability was calculated using the following equation: Cell viability (%) = [(absorbance of the H,Oo-treated sam-
ple/absorbance of the H.O»-untreated control) x100]. Each value represents the mean (+ SD) from three experiments in
which each experiment was performed in triplicate. NAC: N-acetyl cysteine. **p<0.01 versus HyO, alone.
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Fig. 2. Effect of cymbidium extract on cell death by H,O»induced oxidative stress in C2C12 myoblasts. C2C12 myoblasts were
cultured on a cover glass until confluent, and then the medium was replaced with a serum-free medium with NAC (2
mM) and cymbidium extract (0-200 pg/ml). After pre-incubating for 23 hr, C2C12 myoblasts were treated with 1 mM H,O»
for 1 hr. C2C12 myoblasts on a cover glass were mounted with DAPI-mounting media, and then examined by fluorescence
microscopy. The apoptotic cells were estimated by direct counting after staining. Each value represents the mean (+ SD)
from three experiments, each performed in triplicate. NAC: Macetyl cysteine, DAPIL: 4, 6-diamino-2-phenylindole. **p<0.01
versus HyO; alone.
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Fig. 3. Effect of cymbidium extract on HSP70 and SOD1 protein expression by H,O»-induced oxidative stress in C2C12 myoblasts.
C2C12 myoblasts were cultured in 6 well plates until confluent, and then the medium was replaced with a serum-free me-
dium with cymbidium extract (0-200 pg/ml). After pre-incubating for 23 hr, C2C12 myoblasts were treated with 1 mM
HyO; for 1 hr and then C2C12 myoblasts were lysed using PRO-PREP. Whole lysates were analyzed using SDS-PAGE. Each
protein was analyzed by Western blotting using specific antibodies. Expression of HSP70, SOD1 and B-actin are shown.
Western blots were analyzed by densitometry and the values are given as the density of control. The results are an average
of 3 similar experiments, expressed by mean * SD. The inserts display representative blots of 3 similar independent experi-
ments, respectively. *7<0.05, **p<0.01 versus H,O, alone.
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