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Voltage-gated Ca? * channels mediate Ca% t
influx in response to membrane depolarization and
regulate intracellular processes such as contrac -
tion, secretion, neurotransmission, and gene
expression in many different cell types. They are
heteromultimeric protein complexes composed of
ay, a2-96, [, and y subunits. The «; subunit
is the largest subunit, which forms the ion pore of
the channel. The pharmacological and electro -
physiological diversity of Ca? T channels arises pri-
marily from the existence of multiple « ; subunits.
Channels containing the « g, « 1y, and « 1y sub -
units mediate T -type Ca? T currents. Among
them, the « i subunits show predominant
expression in the CNS. Because barbiturates and
isoflurane have been shown to inhibit recombinant
T -type Ca? * channels in vitro, we examined
sensitivities to pentobabital and isoflurane in
mutant mice lacking « ;¢ Ca?t channels.
Duration of loss of righting reflex (LORR) for
pentobarbital (40mg/kg IP) and LORR EDs, and
MAC (50 % effective concentration for the LORR
and for the tail clamp nociceptive response,
respectively) for isoflurane were determined.
Sensitivity to pentobarbital was significantly
increased in mutant mice compared to wild-type
controls. Sensitivity to isoflurane was not different
between groups. In conclusion, while « ;g chan-
nels probably do not mediate anesthetic effects of
isoflurane, they may be involved in the mecha-
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nisms of barbiturate anesthesia.

10 Action of P-alanine and taurine on the
Substantia Gelatinosa Neurons of the
Adult Rat Spinal Cord

= B - ¥ 3EHES - Stefen Georgiev
Andrey B. Petrenko - 53+ 5
FR KPR AR B T PR R 7 57 B

Background: Some anesthetic effects on the
glycine receptor are observed at pharmacologically
relevant concentrations, it is possible that at least
part of their acute effects are mediated by glycine
receptor. In addition to glycine, at least two other
endogenous amino acids activate glycine recep -
tors, [3-alanine and taurine which are structural
analog of GABA and glycine. There is therefore
the possibility that /3 -alanine and taurine acts as
neurotransmitter and/or neuromodulator.
However, untill now, little is known of the action
of /7-alanine and taurine on the substantia gelati-
nosa (SG) neurons of the Spinal Cord.

To clarify whether A -alanine and taurine has
effects in the dorsal horn and whether the
GABAergic system or the Glycinergic system is its
major target, we investigated the action of j-
alanine on the inhibitory synaptic responses in SG
neurons of the rats spinal cord, where the glycin -
ergic and GABAergic system has been reported to
plays a major inhibitory roles.

Methods: Thick (500 -600,m) spinal cord
slices were prepared from adult rats (6-8
weeks), Blind whole-cell patch-clamp recordings
were made from lamina [l neurons in voltage
clamp mode. Membrane currents were amplified
with an Axopatch 200B. Data were collected and
analyzed using pClamp 9.0. Paired t-test was used
where appropriate.

Results: /2 -alanine and taurine-induced cur -
rents revealed a reversal potential around - 70mV

indicating an increase in chloride conductance.
The increase in amplitude caused by j - alanine
and taurine were concentraion-dependent. The
effect of 3 -alanine and taurine in SG neuron
show no difference at the concentration of 0.3mM,
but when the concentration increase to 3mM, the
taurine-induced currents was much higher than
/3 - alanine-induced currents. In SG neuron held
at 0 mV, application of 2 -alanine (0.3mM) or
taurine (0.3mM) induced outward currents and
bath-application of bicuculline (20, M) did not
significantly inhibit this currents while strychnine
(2«M) inhibit it significantly.

Conclusions: /3 -alanine and taurine both
increase the membrane Cl-conductance in the SG
neurons. The increase of amplitude caused by /5 -
alanine and taurine were concentration - depend -
ent.. /3 -alanine and taurine selectively activates
postsynaptic glycine but not GABA receptors at
low concentrations (0.3mM) in the SG neurons.

11 Y47 35— L 3 PiRBERBEEINH O
e

NNNERZ - f R Fol* - E EL**
PR R R AR A TR
FRBGERL 2 7 87
FriRFEEERAT TR
HRRHMR BB B 5 B *
FE KRR LR IR B AR R
B EH R *

IVILE Z — L REFIRRBESE D S 4 7 2 7 — ik
GABA, ZA®EIGE L, BMELZNHT L X h
T 3. GABAy RBEKRMEE & KN EIZH W
T, A7 37— LA REE Ok, FFIZZEm
W) RIABD &2 ED K5I 200, EEE
HEICK AL L, BT T2 2 & kAT,
HEYE C57BLE) v 7 2 (8-10 38Mh) KMz E kM
EETORIRVIA 2B L, BEEMRZEREE
¥ RH414 THE L 721, AN LRKEREWE THEM L
BRG, KRB VRBICESIIME 54, BlAy

NI | -El ectronic Library Service



