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Fig. 1 Relation between currents and holding potentials of Krp channel

{a) Single channel currents recorded from an insideout patch of adult hippocampal CAl pyramidal neuron at various holding potentials in

symmelrical 140 mmol/ L K* solution. The holding potentials in mV are listed on the left of the traces. Outward and inward currents evoked are

shown as downward and upward deflections, respectively. The arrow heads indicate the current level at which all channels were closed. (b} Plots

of single channel current amplitudes ( /) against holding potentials ( V) from data shown in (a). The line fitted to the data points from + 60 mV

to — 60 mV gave a slope conductance of 204 pS.
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Fig. 2 Open probability (a) and the inhibitory effects of ATP (3 mmol/ L) on Kygp channels (b) at varied holding potentials
NP, (%) is expressed as the mean value of percentage when compared with that before application of ATP. ET +s, n=6).  P< 0.05,

compared with + 60 mV.
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Fig. 3 Effects of ATP and tolbutamide on K* channels in inside out patches excised from adult hippocampal CA1 pyramidal neurons

The traces in (a) and (b) were obtained from continuous recordings of two different patches. The arrow heads indicate the closed levels. (a) The

effects of ATP (3 mmol/L) on a K* channel under different holding potentials. The patch membrane potential was clamped at the values given at the
left of each trace. (b)) Effects of ATP and tolbutamide on a K* channel. The holding potential was — 40 mV. The NPy values are listed as follow ing:
control (0.95), 1 mmol/L. ATP (0.58), 1 mmol/ L tolbutamide (0).
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Fig. 4  Effects of Ca®™ concentration on a Kyp channel
in inside out patches excised from hippocampal CAl
pvamidal neuron
Four traces were recorded from a single patch. The arrow heads indicate

the closed levels. The membrane potential was held at — 40 mV.
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Ca’" - dependent Kxrp Channel, a New Subtype of Karp Channel in
Hippocampal CA1 Pyramidal Neurons From Adult Rat’

ZHOU Ying Jie, TONG Zhen Qing, GAO TianrMing
( Department of Physiology, First Military Medical University, Guangzhou 510515, China)

Abstract  ATP-sensitive K* channels play an important role in coupling membrane excitability with
intracellular metabolic stress. To characterize such Kyrp channels from rat brain, the inside-out mode of patch-
clamp technique was applied to freshly dissociated hippocampal CA 1 pyramidal neurons of adult rat. One type of
K* permeable channel was recorded only at the presence of Ca®* in the internal solution and it could be inhibited
by application of 1~ 3 mmol/ L ATP and | mmol/ L tolbutimade, a Kyrp channel blocker. Both of channel open
probability and the ATP induced-inhibition displayed a voltage dependent fashion. When both sides of the
excised membrane were in symmetrical 140 mmol/ L K*, the I-V relation was linear with a conductance of
204 pS and reversal potential was 3. 57 mV. Unlike the previously reported “ classical” K ypp channel, this large
conductance Kurp channel ( L-Karp) was regulated by membrane potential, intracellular Ca® and ATP,
indicating a new subtype of Karp channel presents in hippocampus neurons. These results demonstrate that at
least two distinet Kapp channels exist in rat hippocampal neurons and suggest that metabolic state may be
continuously sensed in neurons via different Kyrp channels with resulting alterations in neuronal membrane

excitability.

Key words K ,rp channel, Ca’* , hippocampal, CA1l, patch clamp
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