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Fig. 1 SIN-1 stimulates /y, currents
A bar graph (b) showing dose-response after 5 min treatment with SIN-1 at 10 wmol/L, 500 pmol/L , and 2 mmol/L (n = 6 in 500 pwmol/L SIN-1 group)
and co-treatment with 500 wmol/L SIN-1 and 100 mmol/L Urate (n = 4 in other groups). Neurons were stimulated by the same parameter which was
shown in (a). /: Control; 2: 10 pmol/L SIN-1; 3: 500 pwmol/L SIN-1; 4: 2 mmol/L; 5: SIN-1+Urate.
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Fig. 2 Effects of 500 pumol/L SIN-1 on the I-V curves of Iy, (n = 6, P<0.5 vs control)
(a) Currents generated by applying depolarizing pulses a 120 ms hyperpolarizing prepulse to —120 mV, and then step depolarized to potential from -70
to +40 mV for 20 ms with a 10 mV increment, the holding potential was -70 mV. (b) I-V curves of /y,. li—M: Control; O—0O: SIN-1.
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Fig. 3 Effects of SIN-1 (500 pumol/L) on the
steady-state activation curves of Iy,
n=6. @—M: Control; 0—o0: SIN-1.
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Fig.4 Effects of SIN-1 (500 pmol/L) on the steady-state inactivation curves of Iy,
n=6. l—M: Control; O—O: SIN-1.
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Fig. 5 Representative current traces and protocol used for assessing time-dependent recovery of Iy, from inactivation
Currents traces showed are in control (a). Mean data for time course of recovery of Iy, from inactivation in the absence 500 pmol/L SIN-1 (b).
H—M:Control; O—0O: SIN-1.

(©

120 101
100 L
80 * I ¥

60

£ 40 I

20+ r
0

Control SIN-1 SIN-1 SIN-1

Control Control

Ampitude of AP

Number of AP
o N A o

T sopa - T sopa -

Fig. 6 Effects of SIN-1 (500 pmol/L) on repetitive firing and amplitude of action potentials in hippocampal CA1 neurons
The trails of action potentials were evoked by injecting depolarizing 0.5 s current pulses into the cells. The amplitude of action potentials was obtained
from the first trails. Data are presented as x+s (n = 8).
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Fig. 7 Bar graph showing summary the variation of Iy,
in the presence of 500 pmol/L SIN-1, and the effects
of pretreatment with ODQ, MDL-12,330A, NEM
on the action of SIN-1
Data are presented as x+s (ANOVA). Significance levels (Turkey’s test)

are indicated in the Figure. *P < 0.05 s SIN-1(n=6).
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Peroxynitrite Donor Impairs Excitability of Hippocampal CA1 Neurons
by Inhibiting Voltage-gated Sodium Currents via cGMP Pathway "

LIU Zhao-Wei", HAN Da-Dong?, YANG Xi", XU Lan-Jiu?, ZHANG Tao"", YANG Zhuo®"
("Key Laboratory of Bioactive Materials, Ministry of Education, College of Life Science, Nankai University, Tianjin 300071, China;
ICollege of Medicine Science, Nankai University, Tianjin 300071, China)

Abstract Nitric oxide (NO) reacts rapidly with superoxide anion and produces speroxynitrite (ONOO ™), which is
a highly reactive free radical that has been shown to mediate much of the toxicity of NO. ONOO ~ has also been
implicated as playing a role in the pathology of various brain disorders. The aim of the study was to investigate the
actions of ONOO ~ on voltage-gated sodium currents and its effect on membrane excitability in hippocampal CA1
neurons. SIN-1, which leads to the simultaneous generation of superoxide anion and NO, and then forms the highly
reactive species ONOO ~, induced a dose-dependent inhibition in amplitudes of transient potassium currents (/y,).
SIN-1(500 wmol/L) delayed the recovery of Iy, from inactivity, but did not have a marked effect on the activation
and inactivation parameters of /.. However, co-treamtent with SIN-1 and Urate (100 mmol/L), an ONOO ~
scavenger, had no effect on Iy, currents. SIN-1 (500 wmol/L) led to the decrease in the amplitude and firing rate of
action potential. Pretreatment with adenylate cyclase inhibitor MDL-12, 330A (25 pmol/L) and NEM (50
pmol/L) did not block the effects of ONOO ~. On the other hand, the responses to ONOO ~ were inhibited by
guanylate cyclase inhibitor ODQ (10 wmol/L). The effects of ONOO ™~ on hippocampal neurons were mediated
through activation of cGMP-/,-AP (action potential) signaling cascades and independent from PKA and
S-nitrosylation pathway, which maybe one of underlying mechanisms likely related to neurotoxicity of ONOO .

Key words voltage-gated sodium currents, patch, neuron, peroxynitrite
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