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ABSTRACT

The aim of this study was to determine whether low frequency electrical
stimulation (ES) had an antinociceptive effect on the neuropathic pain after spared
nerve injury (SNI) in rats, assessed by pain behavioral response and substance P
immunoreactivity (SPir) in dorsal root ganglion (DRG) and spinal dorsal horn. Fifty
two adult male rats weighing 250-300 grams were randomly assigned into four groups
(n=13 each). Two groups underwent SNI with or without ES treatment. The other two
groups were subjected to sham operation with or without ES treatment. The SNI was
performed by transecting the tibial and common peroneal nerves, leaving the sural
nerve intact. The ES of 2 Hz was applied intramuscularly for 30 minutes daily for five
consecutive days in the first week, followed by twice a week for another two
consecutive weeks. The ES was started on day 15 after surgery when behavioral pain
was developed markedly. The development of mechanical allodynia was determined
by the paw withdrawal threshold in response to von Frey filament stimulation at the
sural skin area of hind paw, on days-1, 8, 15, 23 and 32 after surgery. The myelinated
primary afferents were labeled with cholera toxin B subunit (CTBir) and the
distribution of SPir was determined in L4-L6 DRG and spinal dorsal horn. The results
revealed that 1) after SNI, the paw withdrawal threshold was significantly decreased
from a baseline (17.8+0.2 g) in all behavioral tests on day 8: 1.2+0.2 g, day 15:
2.4+0.6 g, day 23: 1.6+£0.5 g and day 32: 1.6£0.4 g. 2) The ES could attenuate the
mechanical allodynia with an increase in paw withdrawal threshold after two weeks:
baseline: 18.0+0.0 g, day 8: 3.3£0.9 g, day 15: 2.9+0.8 g, day 23: 4.6+0.8 g and day
32: 8.7+2.0 g. 3) The SNI could increase SPir in the ipsilateral L4-L6 DRG and spinal
dorsal horn significantly and these effects could be attenuated by the ES. 4) The
neuronal sprouting that was stained by CTBir distributed into laminae 1&I1 following
SNI and could be decreased after ES treatment.

These results indicate that the ES treatment applied intramuscularly has
antinociceptive effects on both pain behavioral response and neuronal activation of the
DRG and spinal dorsal horn via substance P in SNI rats. Therefore, low frequency ES
might be used as a supplement therapy for relieving neuropathic pain.
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