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Study on the fluctuations in intracellular CoQ levels in PC12 cells and their

physiological significance

Coenzyme Q (CoQ) is a substance synthesized in vivo, and genetic
mutations in CoQ synthase have been reported to cause neurological diseases. CoQ
supplementation is recommended, but it is known that CoQ does not easily reach
the brain from the blood. Although the role of CoQ in the nervous system has
been the focus of much attention, the behaviour of CoQ in normal neurons remains
unclear. Few reports have analysed the amount of CoQ and its role in the nervous
system using a single neuronal cell line. It is not known how the levels of CoQ
changes before and after differentiation into neurons, or how the levels of CoQ
changes with supplements during neuronal cell culture

In this study, level of CoQ in neuronal cell line is studied. First, the
level of CoQ in the process of differentiation into neural cells was studied.
PC12 cells, a well-known neuronal cell model, differentiate into sympathetic—
like cells when treated with nerve growth factor (NGF). Administration of NGF
increased intercellular CoQ levels. Administration of CoQ biosynthesis inhibitor
reduced cellular CoQ levels. CoQ reduced cellular model exhibited reduced
neurite outgrowth. Thus, increased CoQ levels are important in neural
differentiation. This result derived us to search the factor to increase
cellular CoQ levels. As a result, it was found that the administration of
transferrin—insulin—progesterone (TIP) increased cellular CoQ levels.

In conclusion, it was found that intracellular CoQ levels increase
during neural cells differentiation, and that a decrease in neural cells CoQ
interferes with the degree of neurite outgrowth. It was discovered that TIP to

increase intracellular CoQ levels without CoQ supplementation.



