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Fig. 1. Spontaneous excitatory post synaptic cur-
rents (SEPSCs) recorded from substantia gelatinosa
neurons.

A I The membrane currents at a holding potential
of —70 mV. Three consecutive traces were shown.
In this and subsequent figures, downward deflec-
tion represents negative polarity. (a) Downward
deflections indicate sEPSCs. (b) In the presence of
CNQX (20 zM). B ! (a) A long lasting recording of
the membrane currents from substantia gelatinosa
neuron. The sharp downward deflections reflect
sEPSCs. Capsaicin(2 M) was applied at the period
indicated by a bar. Recordings at points indicated
by arrows are shown with an expanded time scale in
(b) and (C). (d) The frequency of sEPSC was plot-
ted before and after application of capsaicin. C :

sEPSCs were recorded from substantia gelatinosa
neuron before (a) and after application of 1 xM 4-
AP (b).
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Fig. 2. The effects of histamine on sEPSC.

A 7 (a) Histamine (10 M) was applied at the period
indicated by a bar. (b) The frequency of SEPSC was
plotted before and during application of histamine.
(¢) The percent change of sEPSC frequency after
application of histamine. (n=25) B . (a) Phorbol 12,
13-dibutyrate (PDBu), an activator of protein kinase
C (PKC) was applied at the period indicated by a
bar. (b) The frequency of sEPSC was plotted before
and after application of PDBu. (¢) The percent
change of sEPSC frequency after application of
PDBu. (n=5)
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Fig. 3. The effects of histamine on the EPSC
evoked by paired electrical stimuli delivered to an
entrance of the dorsal root.

Evoked EPSC was recorded as a large negative
wave. Three sets of traces show evoked EPSCs in
the control (A), in the presence of 10 M histamine
(B) and in the presence of 2 #M tetrodotoxin (C).
W . Paired electrical stimuli. (intensity: 1 mA,
duration: 0.1 ms, interval: 40 ms)
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Fig. 4. The effects of histamine on spontaneous
inhibitory post synaptic current(sIPSC).

A . The membrane currents of substantia gelatinosa
neuron at a holding potential of 0 mV. Upward
deflections indicate sIPSCs. (a) sIPSC in the con-
trol. (b) In the presence of 10 xM histamine. (c¢) In
the presence of 2 pM strychnine plus 10 xM bicu-
culline. B . Histamine was applied at the period
indicated by a bar. C . The percent change of sIPSC

frequency after application of histamine. (n=5)
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Histamine and its receptors are densely localized in the dorsal horn of the spinal cord, where primary
afferent fibers terminate. These findings suggest that histamine may be involved in the regulation of pain
sensation in the spinal cord. Therefore, we studied the effect of histamine on synaptic transmission in sub-
stantia gelatinosa neurons of the rat spinal cord. Electrical activities of substantia gelatinosa neurons were
observed using the whole cell patch clamp technique combined with infrared differential interference con-
trast system. We recorded spontaneous excitatory post synaptic currents (sEPSCs) and EPSCs evoked by
paired electrical stimuli delivered to an entrance of the dorsal root. In addition, spontaneous inhibitory post
synaptic currents (sIPSCs) were examined. Although the frequency of sEPSC was slightly increased after
application of histamine in concentrations of 0.1 xM—1 mM (122+£39%), this increase was not statistically
significant. While it has been reported that histamine activates protein kinase C (PKC) system through H1
receptor, the frequency of sEPSC was not affected by phorbol 12,13-dibutyrate (PDBu), an activator of
PKC. Furthermore, histamine had no detectable effect on evoked EPSC or sIPSC. These observations might
indicate that histamine does not play an important role in the electrical activity of substantia gelatinosa neu-

rons.



