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Abstract. Based on the acutely isolated rat hippocampal CA3 pyramidal neurons irradiated by a semi-
conductor laser with wavelengh 670 nm and power 5 mW, the current characteristics of transient out-
ward potassium channel were investigated using the whole-cell patch clamp technique. The experi-
ments reveal that low power laser decreases the amplitudes of transient outward potassium current
(I,) in a voltage-dependent and reversible manner. The percentage of current inhibition is up to
(40.13£5.19) % (n=10) depolarizing to +50 mV in laser irradiating 5 min. The maximal activation

current densities of control group, irradiation group and recovery group are (398.55+36.49)pA/pF,
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(238.624+30.78)pA/pF (n=10, P<C0.01) and (354.08=%35. 16)pA/pF (n=10, P>0.05), respec-
tively. Laser irradiation markedly affect the activation and inactivation process of I,. The half-activa-
tion voltage and the slope factor of the steady activation curve change under the laser's exposure. The
former alters from (—27.05+4.53) mV to (—2.1043.14) mV (n=10, P<(0. 01) and the latter
from (—26.7146.15) mV to (—20.70%4.38) mV (n=10, P<C0.05). The half-inactivation voltage
also changes from (—70.49+£7.21) mV to (—81.27%6.26) mV (n=10, P<C0.01) and the slope
factor of the inactivation curves from 9. 47=+3.54 mV to 9.5843.02 mV (n=10, P>>0.05). The re-
sults indicate that the effect of low power laser on hippocampal neurons could change the current char-
acteristics of transient outward potassium channel of membrane of neurons, and then affect the forma-
tion and firing of action potentials. Moreover, physiological function of neurons is adjusted as a result
of low power laser irradiation, which might contribute to the restoration and regeneration of injured
neurons.
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Fig. 1 Schematic diagram of laser irradiation
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