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Demyelination of axons in neurodegenerative diseases results from the death of oligodendrocytes, the
myelinating cells of the brain. Brain derived neurotrophic factor (BDNF) has been shown to reverse the
effects of demyelination using a cuprizone model. When you give cuprizone to a mouse that doesn’t have
normal levels of BDNF, you see a decrease in myelin proteins. It is unclear whether myelin itself is affected
by BDNF and whether the effect is to directly impact the oligodendrocyte cell. The hypothesis is that
BDNF works directly on oligodendrocytes by binding and stimulating the tropomyosin receptor kinase B
(TrkB) receptor, and that it not only affects myelin proteins, but myelin itself. I am taking electron
micrographic samples from previous work done in the lab in which male adult mice that had TrkB
receptors or did not have TrkB receptors were fed with 0.2% cuprizone or control for 6 weeks and then
taken off cuprizone for 2 weeks. TrkB was deleted specifically from proteolipid protein + oligodendrocytes
using inducible conditional knockout mice. The thickness of the myelin sheath was measured using Gratios. Evaluation of the percent of myelinated axons was also measured. Preliminary data obtained this
summer indicated that there was no change in the thickness of the myelin sheath when control or
cuprizone samples with or without TrkB were compared. On the other hand, the percent of myelinated
axons was reduced when the cuprizone samples were compared to control samples. There was a further
reduction in myelinated axons when TrkB was deleted. TrkB on oligodendrocytes appears to regulate the
percent of myelinated axons following a cuprizone lesion and affects the ability to remyelinate axons.
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