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Abstract

The contribution of peripheral acid sensing ion channels to

mechanical hyperalgesia following peripheral nerve injury in the rat

Kyung Hwa Kim

Department of Medical Science
The Graduate School, Yonsei University

(Directed by Professor Joong Woo Leem)

Peripheral nerve injury leads to Wallerian degeneration of the injured
axons distal to the lesion, which causes an increase of H' release at
the lesion site. The H' produces an excitation of primary afferent
neurons by directly gating depolarizing ASICs. This paper examines
whether peripheral ASICs contributes to and, if so, the modulation of
their expressions In primary afferent neurons 1is involved in, nerve
injury-induced neuropathic pain.

As a neuropathy model, a lumbar 5 spinal nerve ligation (L5 SNL)
was performed unilaterally on rats. Mechanical sensitivity of hind paw
was examined by measuring paw withdrawal threshold (PWT) to von
Frey filament application. The ASICs blocker amiloride was given via
an intraplantar (i.pl.) injection before and after nerve injury. The
changes in Immunoreactivity of antibodies against ASICs subtypes,
ASIC3 and ASIC2a, were examined on dorsal root ganglion (DRG)

neurons. The direction to which ASIC3 was transported in peripheral
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nerve was also examined.

SNL induced mechanical hyperalgesia in affected hind paw as
evidenced by a decrease in PWT. When an 1.pl. injection of amiloride
was given after SNL, established hyperalgesia was attenuated. ASIC3
was expressed mainly in small-sized neurons in L4 and L5 DRGs of
control rats. ASIC3-immunoreactive (ir) small-sized neurons increased
in number in L4 DRG of SNL-rats. ASIC2a was expressed mainly on
medium~- and large-sized neurons in L4 and L5 DRGs of control rats.
This expression was not different from that of SNL-rats. ASIC3 was
transported in the peripheral nerve to the periphery, but not to the
spinal cord.

The results suggest that activation of peripheral ASICs by H'
released following nerve injury and increased number of uninjured
ASIC3-ir nociceptive afferents contribute to nerve injury-induced
mechanical hyperalgesia. Therefore, preventing the ASIC3 activation and
the upregulation of ASIC3 expression in uninjured nociceptors may be
novel therapeutic options for treating neuropathic pain.

Key Words : neuropathic pain, spinal nerve ligation, Wallerian
degeneration, mechanical hyperalgesia, ASIC3, ASIC2a, nociceptor, dorsal

root ganglion
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