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Fig. 1. The effects of NE on the excitability of ra
DRG neurons. membrane potentid and action poten-
tiad were recorded using current clamp technique.
Typica recordings from amdl DRG cels of normal
ra and neurgpathic ra are shown in A and B. The
excitatory effects of NE are seen in the DRG cdlls
of neuropathic rat.
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DRG Ca” NE NE Ca”

(8351 140% inhibition a 0 mV, n=5) (Fig. 2A, 5A).

DRG NE Cd" (21.38+3.01%

inhibition at 0 mV, n=6) (Fig. 2B, 5A).
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Fig. 2. The effects of NE on inward C& " currents
of anal DRG cdls from norma and neuropathic
rats. Typical recordings of the whole cdl C&™
aurrent induced by 0 mV pulses for 200 ms in the
ebsence and presence of 10y M NE in norma (A)
and neuropathic ret (B).
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Fig. 3. The dfects of NE on outward K™ currents of
gndl DRG cdls from nomd and neuropathic ras.
Typical recordings of the whole cdl K™ current induced
by 30 mV pulses for s in the absence and presence of
10uM NE in nomd (A) and neuropathic rat (B).
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4, a2 yohimbine NE Ca" K"

a: yohimbine NE Cd" K™
Yohimbine (Iu M) 10 ca” NE
(9.24+ 159% inhibition & 0 mV, n=5) (Fig. 4A).
yohimbine K* NE (9.01

Yohimbing (uM ) pretreatment for 10 mins
in neuropathic rat

A Ca” current
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control
0504
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B. K current
30mv/
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control
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200

Fig. 4. The effects of yohimbine, an a2 adrenergic anta-
gonist, on the NE induced C& " current and K™ current
inhibition in neuropathic rats. A: Typicd recordings of NE
effect on the whale-cdl C& " current induced by 0 mV for
200 ms in the presence of yohimbine (1u M). B: Typicd
recordings of NE effect on the whole-cell K™ current induced
by 30 mV for Is in the presence of yohimbine (1u M).
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Fig. 5. Comparison of NE effect on the C& " current
and K* aurrent among the normd, neuropathic and
neuropathic rats with yohimbine. Fig. 5A showed the
effect of NE on the C& " current in the various con-
ditions. Fig. 5B showed the effect of NE on the K
current in the various conditions. *: p  0.05 compared
between groups. NP: neuropathy, Yohim: yohimbine.
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K™ o adrenergic
5. Ca’" cadmium NE K"
ca’ cadmium ( cd ) K© NE


한 동식


한 동식



K+

MNeurophathic Rat
A

20mv

— B0

Contral

Cd 1mM £ NE 10uM

200ms r

Inhibition (%)
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Fig. 6. The effect of cadmium, a calcium channel blocker,
on the NE induced K™ current inhibition in neuropathic
rats. A: Typicd recordings of Cd (1 mM) effect on inhi-
bitory effect of NE on the K™ aurrent in the neuropathic
model rats. NE was goplied to the cells when the inhi-
bitory effect of Cd on potassum current was dable. B:
Comparison of inhibition of K™ current amplitude induced
by Cd done and Cd with NE. The daa was shown as

mean+ SEM.
-80 mV 1 30 mV
K" . K™ Cd (1 mm)
(33.04+7.46% inhibition at 30 mV, n=5) (Fig. 6).
NE NE
(36.08+8.22% inhibition & 30 mV, n=5) (Fig. 6)
ca*
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Fig. 7. The effect of iberictoxin, a Ca&" adtivated K™
channel blocker, on the NE induced K™ current inhibition in
neuropathic ras. A: Typicd recordings of iberiotoxin (40
nM) effect on inhibitory effect of NE on the K current in
the neuropathic modd rats. NE was goplied to the cdls
when the inhibitory effect of iberiotoxin on potassum
aurent was dteble. B: Comparison of inhibition of K™
current amplitude induced by iberiotoxin done and iberio-
toxin with NE. The data was showmn as meen+=SEM.
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Abstract

Changes of electrophysiologic properties of dorsal root
ganglion cells in peripheral nerve-injured rats

Sung Koo Chang

Brain Korea 21 Prdect for Medical Sciences
The Graduate School, Yonsel University

(Directed by Professor Taick Sang Nam)

The neuropathic pain which induced by peripheral nerve injury shows spontaneous pain,
hyperdgesia and alodynia. If the neuropathic pain is related to the sympathetic system, it is
classified as a sympathetically maintained pain (SMP). The SMP is aggravated by sympathetic
activation, and sympathetic block is used as a clinical treatment. Until now, it is unclear that
what mechanism is involved in aggravation of pain by sympathetic activation. Many inves-
tigations about this topics using experimental anima models agrees that sensory nerve is activated
by sympathetic activation and it is mediated by alpha adrenergic receptor. However, the detailed
mechaniam for the involvement of alpha adrenergic receptor on sympathetic-sensory coupling is
controversial because previous many experiments were done using in vivo preparation which
could not exclude many complicating factors. Thus we isolate injured dorsal root ganglion cells
and investigate the effect of norepinephrine on severa ionic channels which is known to be
involved in membrane excitability.

The neuropathic animal models were made by ligation of the L5, L6 spind nerves of ra. The
dorsal root ganglion cells were acutely isolated and then eectrophysiologic properties were studied.

In current clamp mode, we confirmed the membrane excitability was increased by norepi-
nephrine and in voltage clanp mode, inward Ca’" current and outward K™ current were de-
creased by norepinephrine in DRG neuron of neuropathic model rat. Y ohimbine, an a 2 antagonist
suppressed the inhibitory effect of norepinephrine on inward Ca®" and outward K" current of
neuropathic DRG neuron. Cadmium, a calcium channel blocker, suppressed the inhibitory effect
of norepingphrine on the outward K™ current and iberiotoxin, a calcium activated potassium chan-
nel blocker, suppressed the inhibitory effect of norepingphrine on outward K current of neuro-
pathic DRG neuron.

These results suggests that at least direct actions of norepinephrine on DRG neuron contribute
to sympathetic-sensory coupling and supression of Kca channel activity may be a important
mechaniam in this process.

Key Words: neuropathic pain, sympatheticaly maintained pain, dorsal root ganglion, patch
clamp, norepinephrine



