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ATP-sensitive potassium channel negatively regulates hippocampal long-term potentiation maintenance

ZHANG Xiao-lin, ZHANG Xiao-yun, HE Gui-gin, KONG Yue, ZHOU Zi-kai
Shanghai Mental Health Center, Shanghai Jiao Tong University School of Medicine, Shanghai 200030, China

[Abstract] Objective- To investigate the regulatory roles of ATP-sensitive potassium channel (K,;,) in the induction and maintenance stages of long-term
potentiation (LTP), which is an experimental model for studies of synaptic plasticity and memory. Methods* Acute brain slices were prepared from male
C57BL/6 mice at 5—6 weeks of age. Electrophysiological recording of the field excitatory postsynaptic potentials was performed at the hippocampal
Schaffer collateral-commissural pathway. K,;, opener cromakalim was used to activate K,;, at basal level, induction and maintenance stages of LTP.
Oxygen-glucose deprivation (OGD) was used to induce hypoxia and pathological opening of K, at the maintenance stage of LTP. Tolbutamide (TOL)
was used to block K,;, before OGD treatment. Results*K,, opening showed no effects on basal synaptic transmission and the induction of LTP, but
largely decreased the magnitude of LTP at maintenance stage. OGD rapidly impaired LTP maintenance, which was significantly prevented by TOL pre-
treatment. Conclusion* K, negatively regulates hippocampal LTP maintenance in both physiological and pathological conditions.
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fEPSP [ 3 10%~85% B RN 5, MAS AL filFE -0 £k .

Xk v 54k (paired-pulse facilitation, PPF) g 5% :
2% B LA BE R 25, 50, 100, 200, 300, 400, 500,
1 000 ms 4 XLk v J7 I M BF & fEPSP, Z8F 43 A s i
fEPSP [ 3 10%~85% B &L f5, AUk 5 — fEPSP
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Fig1 K, opener CRO did not modify synaptic properties at basal level.
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Note: A. Perfusion of K,;, opener CRO (100 pmol/L) and K, blocker TOL (50 umol/L) during baseline recording and the first 10 min after high-frequency stimulation

(HES) did not affect LTP induction and maintenance. B. CRO perfusion at the LTP maintenance period significantly reduced fEPSP slope.

2 K, A CROEFE MR LTP 4535 1 B2 A9 fEPSP 1R BE

Fig2 K,;, opener CRO selectively reduced LTP magnitude at the maintenance stage
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Note: A. Five min perfusion of 95% N,/5% CO, pre-saturated glucose-free artificial cerebrospinal fluid drastically impaired LTP magnitude at the maintenance stage. B. Ten

min pre-treatment of K, blocker TOL (50 pmol/L) significantly prevented OGD-induced LTP impairment.

3 OGDi#Rfs LTP B %EH5id 72 B vl i# 1 PR BT K, FBA

Fig3 OGD impaired LTP maintenance that can be largely prevented by pre-treatment of K, blocker
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