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Abstract:

This study examined the effects of norepinephrine (NE) and phentolamine on the electrical activities of pain-excited neurons (PENs)

and pain-inhibited neurons (PINs) in the nucleus accumbens (NAc) of Wistar rats. Trains of electric pulses applied to the right sciatic

nerve were used to provide noxious stimulation, and the discharges of PENs and PINs were recorded using a glass microelectrode.

Our results revealed that in response to noxious stimulation, NE decreases the evoked discharge frequency of PENs and increases the

evoked discharge frequency of PINs in the NAc of healthy rats, whereas phentolamine produced opposite responses. These results

demonstrate that NE is involved in the modulation of nociceptive information transmission in the NAc.
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Introduction

Norepinephrine (NE) is an important neurotransmitter

in the rat brain. The noradrenergic system, which uses

NE as the main neurotransmitter, participates in mul-

tiple brain functions, including arousal, attention,

mood, learning, memory, and stress responses [16].

The effects of NE on pain are complex. The role of

NE in pain is dependent on its specific site of action in

the central nervous system (CNS), the distribution of

noradrenergic receptor subtypes, the duration of the

pathological pain state, and the situation at that time.

The cell bodies of noradrenergic neurons are primar-

ily localized in the medulla oblongata and the pons.

The descending inhibitory system, which can modu-

late pain transmission in the spinal cord, is composed

of many brain structures that converge on the brain-

stem. NE and other chemical substances play impor-

tant roles in the descending inhibitory system [7].

Some studies have shown that NE inhibits C fibers,

which transmit the peripheral noxious stimulation to

the spinal cord lateral horn [11].
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