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Antinociceptive effect of lidocaine in rats
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Abstract:

Lidocaine, a local anesthetic drug, exerts its effect by blocking sodium channels in peripheral sensory neurons. It is commonly used

in clinical practice as a local anesthetic drug. This study was undertaken in order to determine the effect of lidocaine on sodium

channels in neurons of the central nervous system and its modulatory effect on the pain perception in rats. Therefore, the effect of

direct lidocaine administration icv on pain perception in rats exposed to noxious thermal stimuli was determined. A significant

long-lasting antinociceptive effect of lidocaine injected at the doses ranging between 0.065–1.3 µmol (17.5–351 µg, respectively)

was documented. It was concluded that intracerebral administration of sodium channel blockers might be a useful method in the

study of pain perception in the brain.
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Abbreviations: icv – intraventricular (into the lateral brain

ventricle), ip – intraperitoneal, iv – intravenous

Introduction

The isoforms of voltage-gated sodium channels are

abundantly distributed in neurons of the peripheral

nervous system, in the spinal cord and in different

brain areas [2, 3] as well as in glial cells [8].

Lidocaine, a local anaesthetic drug, is a sodium

channel blocker, as it blocks voltage-gated sodium-

channels [10, 14, 25] and, to a much lesser degree, K�

and Ca� channels [26]. Local anesthetics bind to the

inner pore of sodium channels [6]. Lidocaine binding

to the inner vestibule of the Na� channel inhibits the

process of ultra-slow inactivation of this channel act-

ing as a “foot in the door” in the inner vestibule [21].

Moreover, it has been postulated that lidocaine also

binds to fast-inactivated sodium channels [13]. These

mechanisms stabilize the open state of voltage-

dependent sodium channels in the central nervous

system [5]. Apart from the most frequent application

of lidocaine for topical anesthesia, also iv administra-

tion of this drug exerted analgesic effect in different

kinds of pain [22, 24]. A clinical case of a patient suf-

fering from persistent central pain after encephalitis

who had long-term pain relief after several repeated iv

infusions of lidocaine was reported [4] and the role of

the posterolateral thalamus in the mechanism of lido-

caine effect was postulated [4]. Moreover, it was dem-

onstrated that iv lidocaine had an evident inhibitory

effect on spinal neurons excited by colorectal disten-

sion in rats [17]. The probable mechanism of this ef-

fect was a lidocaine-induced decrease in responsive-

ness of the colorectal distension-sensitive receptors in

the spinal neurons [17]. But ip injection of lidocaine

was without any effect on mechanical or cold allo-
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