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Abstract:

Objective - To investigate the effect of hypoxia on the activity of Nat Kt ATPase (Wa pump) and to understand the
distinet funetions of high and low affinity Ha pamp during hypoxia of cortical newrons. Methods: Hypoxie condition was
mimiclked by perfusing cortical slices or cultwring cortical newrons with low oxwgen zolution. Sodium pump current and membrane
carrent of neurons from cortical slices were measured by pateh clamp technique in the whole cell mode and the intracellular
Caft concentration (h[Caf+h]i) in enltured cortical neurons was examined by video based motion edge detection system. Changes
of Na pump current induced by hypoxia were also examined 4 min after hypoxia in the newonz of cortical slices. Changes of
membrane current and %[CaZ+%]i were determined 0, 2, 4, B, § and 10 min after hypoxia with or without Ouabain (Oua, inhibitoer
of zsodium pump). Rezults: Total =zodium pump cwrrent were significantly decreased 4 min after hypoxia (A[0 2650 065%] pASpF
ws W[0.160%0.0464] pASpF, F<0.01). Membrane current and “[CaP+\]i were increased in 2 time dependent manmer 10 min after
hypoxia (r=0.9803 and r=0.9734, F< 0.01). The effect of hypoxia on membrane current was aboliszhed by tetrodotoxin(TTX, 1 p
molfL, @ blocker of sodium chanmel). Oua at 10 pmol/L significantly promoted the hypoxia induced increaze of membrane current
and Y[Ca?+4]i through inhibiting low affinity sodium pump (F<0.05 or 0.01), and Oua at 10 mmel/L significantly depressed the
increase of membrane current and Y [Cafth]i through inhibiting high affinity sodium pump (F<0.05 or 0.01). Conclusion: Change
of sodium pump actiwity iz invelwed in hypoxie ingury in rat cortical mewrons. High affinity sodium pump iz related to the
protection of hypoxic injury and low affinity sodium pump is related to the hypoxic ingury.
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