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Chemotherapy-induced cachexia (CIC) is a

severe muscle wasting syndrome and

aggravates cancer-cachexia in patients 1.

Currently, there are no official guidelines for

the management of muscle wasting.

Cannabidiol (CBD) is a bioactive

phytocannabinoid produced from Cannabis

Sativa. Recent studies demonstrated the

beneficial effect of CBD on maintaining

muscle function and metabolism in obese

models and mdx dystrophic mice 2-4.

The aim of this study was to evaluate the

effect of CBD on muscle atrophy in

response to cisplatin, in a model of

myotubes in culture.

After differentiation, C2C12 cells (a model of

myotubes) were incubated in the presence of

50µM cisplatin for 24-48h with or without

increasing dose of CBD (1-5µM). Cell

viability was measured using a CellTiter-

Glo® 3D Cell Viability Assay. Myotube

diameter was analyzed by microscopy.

Protein synthesis and proteolysis were

measured by Western Blot using the

SUnSET technique (puromycin incorporation

into nascent proteins), and polyubiquitination

of total proteins, respectively. Activation of

Akt and S6K1 pathways and cleaved-

caspase 3 levels were quantified by Western

blot. Results were analyzed by one-way

ANOVA and expressed as mean ± sem.
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RESULTS

These results demonstrate that, in a model of myotubes in culture, cannabidiol prevents

cisplatin-induced cell death and myotube atrophy by maintaining protein homeostasis.

This suggests cannabidiol could be useful in the treatment of cancer cachexia.
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Figure 1. Cannabidiol prevents cisplatin-
induced myotube atrophy in C2C12. A)
Representative pictures of myotube
morphology at 24 h of incubation. B) Myotube
diameter of treated cells. Results are expressed
as mean ± sem. ** p<0.01 vs. CTL,  p<0.05 vs.
Cis,  p<0.01 vs. Cis.
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Figure 2. Cannabidiol prevents cisplatin-
induced cell death in C2C12. A) Cellular ATP
content was measured as indicative of cell
viability at 48h of incubation. B) Representative
Western Blot of cleaved-caspase 3 levels in
response to cisplatin and cannabidiol
treatment, at 24 h of incubation. Results are
expressed as mean ± sem. ** p<0.01 vs. CTL, 
p<0.05 vs. Cis,  p<0.01 vs. Cis.

Figure 3. Cannabidiol helps maintaining
protein synthesis in cisplatin-treated C2C12.
A). Representative western blot of the
phosphorylation state of Akt (ser473), S6K
(thr389), eIF2a (ser51), and puromycin
incorporation in response to cisplatin and
cannabidiol treatment, at 24 h of incubation.
B) Quantification of puromycin
incorporation, and phosphorylation state of
Akt, S6K and eIF2a signals from (A). Results
are expressed as mean ± sem. * p<0.05 vs.
CTL, ** p<0.01 vs. CTL,  p<0.05 vs. Cis, 
p<0.01 vs. Cis.

Figure 4. Cannabidiol reduces proteolysis in
cisplatin-treated C2C12. A). Representative
western blot of total protein
polyubiquitination in response to cisplatin
and cannabidiol treatment, at 24 h of
incubation. B) Quantification of
polyubiquitination signal from (A). Results
are expressed as mean ± sem. ** p<0.01 vs.
CTL,  p<0.05 vs. Cis.


