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Cholesterol depletion up-regulates voltage-
dependent K+ current in rat hippocampal neurons

Cholesterol is ubiquitous in cell membranes and its content changes during development, aging or
in various diseases, this means that it plays an important role in modulating cell functions. This
study investigated whether changes in cholesterol content could modulate activity of the voltage-
dependent K+ (Kv) current in rat hippocampal neurons by using whole cell patch clamp technique.
Acutely depletion of membrane cholesterol by exposing the cells to methyl-beta—cyclodextrin (MBCD),
a cholesterol-sequestering molecule, resulted in an enhancement of IK (delayed rectifier potassium
current) and delaying the inactivation of IA (transient outward potassium current). Furthermore,
cholesterol depletion almost had no effect on IK and IA current after treatment with TEA and 4-AP on
the cells, respectively, indicating that the effect of membrane cholesterol on up-regulation of the
Kv current was due to the activation of both IK and IA currents. In view of important roles of IK
and TA currents in the neuronal functions, these results suggest that cholesterol may play a
regulatory role in the neuronal excitability.
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