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Abgtract We have investigated the efectsof highfrequency (HF) signal onfiring activity in a biologically real-
istic system-the noisy Hodgkin- Huxley (HH) neuron model via numerical smulations. The results show that when
the HF amplitude to frequency ratio (AFR) increases, the firing rate is diminished and stochastic resonance disap-
pears, even the HH neuron model is processing a stimulus of its most senstive frequency. When the noise intensity
is strong, the vibration resonance can be observed. Moreover , the fluctuation around the resting potentia will be re-
placed by an oscillation of the same high frequency with the increasng AFR. The inhibition of the firing activity is
consstent with the results of experiment invivo that HF current can stop the transmission of action potential in pe-
ripheral nerve. This study is of functional sgnificance to the biomedical research on the damages caused by electro-
pollution in vivo and signal processing.
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Bernstein Hodgkin Huxley
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A HH
Table A The parameters of HH neuron model

(1]

(2]

Parameter Vaue
C 1M F/ cm?
ONa 120 mS/ cm?
oK 36 mS cm?
a 0.3 mg cm?
V Na 110 mVv
Vk - 12 mV
Vi 10.6 mV
o Bi(i=m,n,h
oz —0o 10
1- exp[ - 10 ]
(v +65)
Bm=4exp[ - ek
0h=0.07exp| - M;O 1;
(v+35)
Bh:{l+exp[_ 10 ]}-1;
. .—001(vE58)
1- exp[ - 10 ]
Bn=0.125exp] - 5%651]
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