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Study Summary

The current cell-culture studies we are conducting are designed to determine what effects arachidonic acid (AA) may have
on the development and molecular constitutions involved in the differentiated myoblast to skeletal muscle myotube cells in
vitro. We are targeting three specific areas of muscle growth including actin-myosin cell development-cell fusion, androgen
receptor expression, and how protein cell-signaling activities are affected by various AA concentrations. To date, we have
focused on the myotube hypertrophy and cell fusion effects of AA using immunohistochemical staining of myosin and actin.
We are also in the final stages of setting up the optimum in-vitro model for identifying androgen receptor expression with and
without AA added to our cell-culture medium.

Cell di erentiation, myosin hypertrophy and fusion studies using C C myoblasts Precursor muscle cells cells were
conducted initially. These C C cells were replenished with either fresh 10% fetal bovine serum (FBS) or the appropriate
2% horse serum (HS) media (containing no AA or 12.5 µM, 25 µM, or 50 µM AA) and then incubated for 96, 120, or 144
hours. These results indicated that the best differ-
entiation was noted for at 144 hour incubation time
in 2% HS and when comparing 25 µM or 50 µM
AA to control cultures. Thus, a 144 hour incuba-
tion times were used as the experimental condition
for all measurements. 

For the myosin hypertrophy and fusion studies, the
same experimental conditions described above
were used. Thus far, we have observed clear pheno-
typic changes in C2C12 cells to myotubes whose
medium contains arachidonic acid. These changes
occurred most notable in 25 µM and 50 µM con-
centrations. The myotubes have an increased lateral
diameter, enhanced levels of myosin deposition,
and a greater concentration of nuclei than controls
(Figures 1 and 2). These results suggest that ara-
chidonic acid may play a role in enhancing protein
synthesis and myotube development at the cellular
level. Moreover, we observed increased levels of
nuclear fusion suggesting arachidonic acid may
augment a muscle’s hypertrophic response through
enhanced cellular myotube growth in our mouse
myoblast cell-culture model.

Figure 2 - Differentiated C2C12 cells into myotubes with or without arachidonic acid.
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Figure 1 - C2C12 Proliferation Into Myotubes
Less Optical Density Equals Greater Myotube Proliferation


