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Fig 1. Inhibitory effect of Pb(Ac), on In,. A: whole-
cell Iy, was recorded in a hippocampal neuron before drug applica-
tion. B: after the treatment of 50 ymol+L~! Pb(Ac),, Iy, was re-
duced significantly. C: on wash out, 80% recovery was seen , sug-

gesting the inhibitory effects of Ph( Ac), was reversible.
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Fig 2.  Effects of 50 pmol - L=! Pb(Ac), on I-V
curves of Iy,. Normalized steady-state current I-V curves for
activation of Iy, were shown. Iy, was elicited by 12 ms depolarizing
pulses from holding potential(HP) of — 100 mV to 0 mV in 10 mV
steps applied at a frequency of 0.25 Hz. x = s, n=10.
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Fig 3. Effect of 50 pmol- L~ Pb(Ac), on the acti-

vation kinetics and steady-state inactivation kinetics of
I\, in hippocampal neurons of rats. (A) Iy, was evoked
by 12 ms depolarizing pulses from HP of — 100 mV to 0 mV in 10
mV steps applied at a frequency of 0.25 Hz. Activation curves were
fitted using the Boltzmann equation of the form: G/ G, = 1/11 +
exp[( V-V,)/k)}, where G, is the maximal conductance, V,,,
the voltage at which the current is half activated, and k is the slope
factor describing the slope of the activation curves. Before Pb(Ac),
application, V, and k& were — (42.0+0.6) mV and 9.0+ 0.6,
respectively. During 50 pmol L' Ph(Ac), application, V,, and k
were — (36.1+0.5)mV and 7.2 £ 0.5, respectively. (B) Cur-
rents were elicited by a two-pulse protocol, a 500 ms conditioning
prepulse to various potentials (from — 120 mV to 0 mV) was fol-
lowed by a 12 ms depolarizing pulse from — 100 ms to — 30 mV ap-
HP= - 100 mV. Steady-state in-
activation curves were fitted using the Boltzmann equation of the
form: 1/1,,,=1/{1+exp( (V= V,)/k)}|, where I, is the max-

imal current, V), the voltage at which the current is half inactivat-

plied at a frequency of 0.25 Hz .

ed, and k is the slope factor describing the slope of the steady-state
inactivation curves. Before Pb( Ac), application, V), and k were
-(54.1+0.3)mV and 6. 8 = 0. 2, respectively. During 50
‘umol‘L_1 Pb(Ac), application, Vj and k were — (58.3 +0.5)mV
and 9.8 £ 0.5, respectively. x £ s, n=10.
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Inhibitory effect of lead on sodium currents in acutely
isolated rat hippocampal neurons

DU Zheng-Qing, MENG Zi-Qiang "

(Institute of Environmental Medicine and Toxicology , Shanxi University , Taiyuan

Abstract: AIM Lead injures nerve system. Be-
cause sodium channels are pivotal in generation
and conduction of electrical signals in neurons,
the effect of lead on sodium current ( Iy,) in
freshly dissociated hippocampal neurons of rats
was studied. METHODS The whole-cell patch
clamp techniques were used. RESULTS  The
results showed that 1, 10, 50, 100 pmol * 7!
Pb(Ac), inhibited the amplitude of Iy, by(8.2 +
0.8)%,(20.9+2.6)%, (51.8+4.8)% and
(66.4+5.7)% (n=10), respectively. It sug-
gested that the inhibition of Pb(Ac), on Iy, be

concentration-dependent. ~ The  inhibition  of

030006, China)

Pb(Ac), on Iy, was also voltage-dependent. The
activation curve of [y, was shifted to right and the
inactivation curve was shifted to left with 50
prmol ¢ L= !'Pb(Ac),. CONCLUSION The inhi-
bition of lead on Iy, significantly increases the ex-
citation of hippocampal neurons, which may take
an assistant part in lead neurotoxication.

Key words: hippocampus; neurons; patch clamp
technique, whole-cell; lead; sodium channels
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