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Effects of Sphingosine-1-phosphate on Vestibular Nuclear Neurons
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This study was designed to investigate the effects of sphingosine-1-phosphate on the neuronal activity of rat medial
vestibular nuclear neurons. Sprague-Dawley rats aged 14 to 16 days were decapitated under ether anesthesia. After
treatment with pronase and thermolysin, the dissociated medial vestibular nuclear neurons were transferred into a
chamber on an inverted microscope. Spontaneous action potentials and potassium currents were recorded by standard

patch-clamp techniques under current and voltage-clamp modes respectively. 15 medial vestibular nuclear neurons
revealed excitatory responses to 1 and 5 uM of sphingosine-1-phosphate. The spike frequency and resting membrane
potential of these cells were increased by sphingosine-1-phosphate. The amplitude of afterhyperpolarization was
decreased by sphingosine-1-phosphate. Whole potassium currents of medial vestibular nuclear neurons were decreased
by sphingosine-1-phosphate (n=12). Sphingosine-1-phosphate did not affect the charybdotoxin-treated potassium currents.
These experimental results suggest that sphingosine-1-phosphate increases the neuronal activity of the medial vestibular
nuclear neurons by altering the resting membrane potential and afterhyperpolarization.
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Fig. 1. Topography of the medial vestibular nucleus in slices
MVN: medial vestibular nucleus; PrH: prepositus hypoglossi; LVN:
lateral vestibular nucleus
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A2 45124023 mvol 2™, ©]i= 1 uM sphingosine-
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023 mVEZ FAHSE felstAl (P<0.05) BF= =AUt
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Fig. 2. Excitatory effects of sphingosine-1-phosphate (S-1-P)
on spontaneous activity of rat medial vestibular nuclear neurons.
Sphingosine-1-phosphate increased the firing rate, and decreased
the membrane potential and the amplitude of afterhyperpolari-
zation. (A) control, (B) 1 pM sphingosine-1-phosphate, (C) 5 uM
sphingosine-1-phosphate.

(A (E)

(Fig. 2).
Sphingosine-1-phosphate7} & &t I%MIE §_ﬂ}
= 3710l DlXlE &3k IS AR ABAEe L

T2 12771032 mVelA 1 uM sphingosine-1 -phosphateoﬂ
9JEted 11.08+0.11 mVE 74890, 5 uM sphingosine-
1-phosphateol] 2]3}%] 9.09+0.23 mVZ (P<0.05) 74313
t} (Fig. 2).

Sphingosine—1-phosphateZ} LIS Y8 MANMZES| =
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Sphingosine-1-phosphate”} W& A3 A7AAZe] ELE}

& Aol 1"5 dEs st
sloll X XelF AFE 7153 3= sphingosine-1-phosphate
o anE 4%‘“}@‘@ FAAYE 70 mVE 3L 10
V 1402 .60 mVolA +40 mV7EA] dAX o R Ei
5% H2E v 10& #hr} 400ms F<F A=A
Z 1244 WS AR AAAEY Felg AFe
5 uM sphingosine-1-phosphate®l|] 2]3}¢] 28141021 pAoi 4]
26311123 pAR ZHA48}% 2.1 (P<0.05), 10 pM sphingosine-
1-phosphateol] 2]3}oJ A= 15112098 pAE (P<0.05) #
ashe WS eI (Fig. 3).

2} voltage-clamp mode

LB

Sphingosine-1-phosphateZ7} L& FXsH
olxl= &1

charybdotoxin XIch ZEELS FHF0

Sphingosine-1-phosphate®l] ¢]3l ZA4d WS A3

©

Control 5 uM S-1-P 10 pM S-1-P
. v - - —
omv DA  u—— —
= = war
+40 mV 500 pA
B 100 ms
-60 mv

Fig. 3. Effects of sphingosine-1-phosphate on the outward potassium currents in medial vestibular nuclear neurons. In each panel, the
cell was held at -70 mV and test depolarization with duration of 400 ms were applied from -60 mV to +40 mV in 10 mV increments.
Sphingosine-1-phosphate decreased the outward potassium currents in a dose dependent manner. (A) control, (B) 5 uM sphingosine-1-

phosphate, (C) 10 pM sphingosine-1-phosphate.
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Fig. 4. Effects of sphingosine-1-phosphate on the charybdotoxin (CTX) treated potassium currents. Sphingosine-1-phosphate did not
change the charybdotoxin-treated potassium currents of rat medial vestibular nuclear neurons. (A) control, (B) 40 nM charydotoxin, (C)

40 nM charybdotoxin and 5 uM sphingosine-1-phosphate.

A|9] ZERF HFH T sphingosine-1-phosphatedl] S
W XEg ARE dolRnA st S A4
ABAEY Tehg ARE 7S AL Hol Zer
o}&EA TElF AFE AEAF]E= charybdotoxin (40 nM)
= ket #ARAZE W WS AR AFAEY
LEFG AHE 37212123 pAlA 28561077 pAE A

SFR 2™ (P<0.05), ©]% charybdotoxin¥} sphingosine-1-

phosphate (5 uM) T A1e] 1HE (27931192 pA)¥}
AT (Fig. 4).
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