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Maladaptation to stress as a result of chronic neuropathic pain and
the antinociceptive effect of paroxetine

ISHII Daisuke, MIYAGAWA Kazuya, SAITO Atsumi, TSUJI Minoru and TAKEDA Hiroshi
Abstract

In the present study, we investigated the association between chronic neuropathic pain and the ability to adapt to stress.
Animal model of chronic neuropathic pain was generated in mice by partial sciatic nerve injury. The results demonstrated
that a single exposure to restraint stress for 60 min produced a decrease in head-dipping behavior in naive mice, which
had not been subjected to chronic neuropathic pain by partial sciatic nerve injury, in the hole-board test, and these acute
emotional responses were recovered by exposure to restraint stress for 60 min/day for 14 days. However, mice that were
subjected to chronic neuropathic pain for 4 weeks continued to show a decrease in head-dipping behavior in the hole-board
test after exposure to restraint stress for 60 min/day for 14 days. These results indicate that chronic neuropathic pain impairs
the ability to adapt to stress. Additionally, the present study tried to clarify the effect of the selective serotonin reuptake
inhibitor paroxetine on neuropathic pain. The results demonstrated that repeated administration of paroxetine produced a
significant reduction in tactile allodynia in von Frey test. This suggests that paroxetine might be useful for the treatment of
adjustment disorder in patients with neuropathic pain.
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Effect of chronic neuropathic pain on the behavioral responses of mice to restraint stress in the hole-board

test. The emotionality of mice was estimated using the automatic hole-board apparatus. A significant decrease of the

head-dip counts (A) and a decreasing tendency of the head-dip duration (B) were induced by acute restraint stress (60

min/day) in sham-operated mice. In the nerve-ligated mice, a decreasing tendency of the head-dip counts (A) and

duration (B) compared to nerve-ligated non-stressed mice were observed. In addition, a significant decrease of head-

dip duration compared to sham-operated and non-stressed mice was observed. The chronic exposure to restraint
stress (60 min/day) for 14 days failed to change in the head-dip counts (C) and duration (D) on the hole-board in
sham-operated mice. On the other hand, the significant decreases in the head-dip counts (C) and duration (D) were

observed in nerve-ligated mice. Each column represents the mean with SEM of 5 mice. *p<0.05 vs. Sham-operated

and non-stressed group, #p<0.05 vs. Nerve-ligated and non-stressed group. NS: non-stressed group, S: stressed group.
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Fig.2 Antinociceptive effects of repeated administration
of paroxetine on tactile allodynia in sham-operated or
nerve-ligated mice. A tactile stimulus was applied using
filaments with a bending force of 0.16 g. Groups of mice
were repeatedly treated with paroxetine (3 mg/kg, i.p.) or
saline once a day from days 1 to 27 after nerve ligation.
Paroxetine-treated mice showed a significant decrease in
sensitivity to tactile stimuli on the ipsilateral side. Each
point represents the mean with SEM of 8-9 mice. ***p <
0.001; Sham-operated and saline-treated group vs. Nerve-
ligated and saline-treated group. #p<<0.05, ##p<0.01;
Nerve-ligated and saline-treated group vs. Nerve-ligated
and paroxetine-treated group.
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