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Abstract: [ Objective] To investigate the analgesic effect and mechanism of dexmedetomidine (DEX) on dynamic al-
lodynia (DA) in mice with trigeminal neuropathic pain.[Methods] We established the model of trigeminal neuropathic
pain in male mice by a chronic constriction injury (CCI) of the infraorbital branch of the trigeminal nerve (ION). Mice
were randomly separated into the following groups: Sham, CCI-ION, CCI-ION+vehicle, CCI-ION+DEX, Sham+DEX
(each group contained four to six mice). For the measurement of DA, the ipsilateral and contralateral skin of the whisker
pad within the infraorbital territory (V2) or the lower jaw within the mandibular nerve territory (V3) were stimulated by
light-moving brush strokes. We used immunofluorescence staining to evaluate the possible mechanisms. [Results] Com-
pare with the sham group, light-moving brush strokes induced obvious DA in ipsilateral and contralateral skin of V2 terri-
tory and V3 territory at 3 d or 7 d after CCI-ION surgery (P=0.004 8; P<0.000 1), and the number of c—Fos (a marker for
neuronal excitability) positive cells in bilateral mPFC increased significantly (P=0.044 1 , P=0.044 4). In addition,
15 pg/kg and 30 pg/kg DEX separately alleviated bilateral primary and secondary DA induced by light—-moving mechani-
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cal facial stimuli in mice with trigeminal neuropathic pain (P<0.000 1), and decreased the excitability of neurons in bilat-

eral mPFC (P=0.012 5, P=0.048 8). Furthermore, there was no significant difference in analgesic effect between the two

concentrations of DEX (P>0.05). [ Conclusions] DEX is a useful therapeutic approach for attenuating DA in trigeminal

neuropathic pain disorders. This effect is associated with the inhibition of hyperexcitability of neurons in mPFC induced by

light-moving mechanical facial stimuli after trigeminal neuropathic pain.
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A: The scores of DA in the ipsilateral and conctralateral V2 territory of Sham and CCI-ION mice at 1, 3, 7 days after surgery. F=12.64, P<0.000 1,
UP=0.0012,? P <0.000 1,¥ P <0.000 1, compared with baseline, respectively. “P=0.004 8, > P < 0.000 1, ® P < 0.000 1, compared with Sham group,
respectively. n=6 per group. Means + SD, two—way ANOVA with Tukey HSD multiple comparisons test. B: The scores of DA in the ipsilateral and conc-
tralateral V3 territory of Sham and CCI-ION mice at 1, 3, 7 days after surgery. F=13.16,P=0.000 1," P < 0.000 1, > P < 0.000 1, compared with base-
line, respectively. ¥ P <0.000 1, ¥ P <0.000 1, compared with Sham group, respectively. n=6 per group. Means + SD, Two—way ANOVA with Tukey
HSD multiple comparisons test.

1 CCI-ION 5| /|G XU TET 50 B2 BA SR 4 M N2k % 1 DA = Bz
Fig.1 CCI-ION induced primary and secondary DA in bilateral facial skin of V2 territory and V3 territory
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A-B: c—Fos positive cells were found in Sham or CCI-ION group at 7 days after CCI-ION surgery. Scale bars = 200 pm. C: The quantification of

c—Fos positive cells in the following groups: Ipsilateral Sham group, Ipsilateral CCI=ION group, Contralateral Sham group and Contralateral CCI-ION
group. F=24.23, P=0.004 6," P=0.044 1, > P=0.044 4, compared with Sham group, respectively. n=4 per group. Means = SD, One—way ANOVA with

Tukey HSD multiple comparisons test.
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Fig.2 The number of c—Fos positive cells in bilateral mPFC increased significantly in mice with CCI-ION
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A: The scores of DA in the ipsilateral and conctralateral V2 territory were decreased significantly at different timepoints after DEX injection. F=
14.11,P<0.000 1, " P < 0.000 1, P <0.000 1, P < 0.000 1, compared with CCI-ION+vehicle respectively. ¥ P <0.000 1, P < 0.000 1, ® P < 0.000
1, compared with CCI-ION before DEX injection, respectively. P>0.05, CCI-ION+DEX 15 wg/kg vs. CCI-ION+DEX 30 pg/kg. n=6 per group. Means
+ SD, Two—way ANOVA with Tukey HSD multiple comparisons test. B: The scores of DA in the ipsilateral and conctralateral V3 territory were de-
creased significantly at different timepoints after DEX injection. F=14, P<0.000 1, " P <0.000 1, ? P <0.000 1, ¥ P <0.000 1, compared with CCI-
TON+vehicle respectively. ¥ P <0.000 1, P <0.000 1, ® P < 0.000 1, compared with CCI-ION before DEX injection, respectively. P>0.05, CCI-TON+
DEX 15 pg/kg vs. CCI-ION+DEX 30 pg/kg. n=6 per group. Means = SD, Two—way ANOVA with Tukey HSD multiple comparisons test.
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Fig.3 DEX attenuated primary and secondary DA in bilateral facial skin of V2 territory and V3 territory in mice with
CCI-ION
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A-C: Representative images showed that a significant decrease of c—Fos positive cells was found in the mPFC area after DEX treatment. Scale
bars = 200 pm. D: The statistical diagram showing the number of ¢c—Fos positive cells in bilateral mPFC areas from different groups. Sham+DEX: sham
operation+15 pg/kg DEX ip. CCI-ION+DEX: CCI-ION+15 p.g/kg DEX ip. CCI-ION+vehicle: CCI-ION+saline. F=25.61,P=0.004 2," P=0.0125,% P
=0.048 8, compared with CCI-ION+vehicle group respectively. n=4 per group, means + SD, One-way ANOVA with Tukey HSD multiple comparisons
test.
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Fig. 4 DEX decreased the excitability of neurons in bilateral mPFC in mice with CCI-ION
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