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Fig. 1 Identification of the delayed rectifier K* currents in cultured hippocampal neurons

(a) Effect of 4-AP (1 mmol/L) and Cd* (0.5 mmol/L) on the outward currents recorded from DIV10 neurons in the presence of
glybenclamide and apamin in the bath solution. (b) Effect of TEA (5 mmol/L) on the delayed rectifier K* currents. (¢) Summary of
TEA (5 mmol/L) inhibition on the delayed rectifier K* currents at +30 mV depolarized from a holding potential of -70 mV. * P<0.05

compared with control (n =5, paired i-test).
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Fig. 2 Inhibitory effect of L-Arg on the delayed rectifier K* currents via NO

(a) L-Arg (2 mmol/L) inhibition on the delayed rectifier K* currents. *P < 0.05 compared with control (n=12, paired ¢-test). Inset, superimposed

current traces before and after addition of L-Arg. (b) /-V plots showing that L-NAME pretreatment blocked L-Arg-induced inhibition on
delayed rectifier K* currents (n=6, P > 0.05, paired ¢-test). ll: 0.5 mmol/L L-NAME, [J: 0.5 mmol/L L-NAME + 2 mmol/L L-Arg. Inset,
superimposed current traces before and after addition of L-Arg in presence of L-NAME. (c) /-V plots showing the effect of D-Arg on the
delayed rectifier K* currents. ll —H: Control, [J— [J: 2 mmol/L D-Arg (n=6, P > 0.05, paired ¢-test). Inset, superimposed current traces

before and after addition of D-Arg. All currents in (a), (b) and (c) were recorded at +30 mV depolarized from a holding potential of -70 mV.
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Fig. 3 Inhibition of the delayed rectifier K* currents by NO via S-nitrosylation

(a) Pretreatment with 10 pwmol/L ODQ could not block L-Arg (2 mmol/L) induced-inhibition on the delayed rectifier K currents.

*P < 0.05 compared with control (n=11, paired -test). Inset, superimposed current traces before and after application of L-Arg in

the presence of ODQ. (b) Pretreatment with 1 mmol/L NEM blocked L-Arg (2 mmol/L) induced-inhibition on the delayed

rectifier K* currents (n=6, P > 0.5, paired -test). Inset, superimposed current traces before and after application of L-Arg in the

presence of NEM. All currents in (a) and (b) were recorded at +30 mV depolarized from a holding potential of =70 mV.
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Nitric Oxide Inhibits Delayed Rectifier Potassium Currents
in Cultured Hippocampal Neurons via S-Nitrosylation®

WANG Chun-Fei”, CHEN Ming", FUNG Man-Lung?, GAO Tian-Ming""

("Department of Anatomy, Department of Neurobiology, Nanfang Medical University, Guangzhou 510515, China;
2Department of Physiology, Faculty of Medicine, The University of Hong Kong, Pokfulam, Hong Kong, China)

Abstract The modulating action and mechanism of endogenous nitric oxide (NO) on the delayed rectifier
potassium currents in cultured hippocampal neurons were examined using whole-cell patch clamp techniques.
L-arginine (L-Arg, 2 mmol/L), a substrate of NO synthases, significantly suppressed the delayed rectifier K*
currents in hippocampal neurons, while its isomer D-arginine (D-Arg, 2 mmol/L) exerted no effect. Moreover,
pretreatment with NO synthase inhibitor L-NAME (0.5 mmol/L) completely blocked the suppressing effect by
L-Arg, indicating that L-Arg exerted its modulation by producing NO but not by itself. No effect was found on the
L-Arg-induced inhibition by 10 min pretreatment of 10 wmol/L ODQ (a specific inhibitor of guanylate cyclase). In
contrast, thiol-alkylating agent N-ethylmaleimide (1 mmol/L) completely precluded L-Arg-induced inhibition on
the whole K" currents. The results indicate that endogenous NO modulates the delayed rectifier K currents in
cultured hippocampal neurons mostly through S-nitrosylation.
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