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We investigated the role of the central MAPK pathways in
extra-territorial (referred) pain resulting from inflammation
of the temporomandibular joint (TMJ). Experiments were
carried out on male Sprague-Dawley rats weighing 220-
280 g. Under anesthesia, these animals were injected with
50 uL of complete Freund's adjuvant (CFA) into the TMJ
using a Hamilton syringe. In the control group, saline was
injected into the TMJ. To identify the extent of inflammation
of the TMJ, Evans blue dye (0.1%, 5 mg/kg) was injected
intravenously at 1,3, 6,9, 12 and 15 days after CFA injection.
The concentration of Evans blue dye in the extracted TMJ
tissue was found to be significantly higher in the CFA-treated
animals than in the saline-treated group. Air-puff thresholds
in the vibrissa pad area were evaluated 3 days before and at
3,6,9,12, 15 and 18 days after CFA injection into the TMJ.
Referred mechanical allodynia was established at 3 days,
remained until 12 days, and recovered to preoperative levels
at 18 days after CFA injection. This referred mechanical
allodynia was observed in contralateral side area. To investi-
gate the role of central MAPK pathways, MAPK inhibitors
(10 pg) were administrated intracisternally 9 days after CFA
injection. SB203580, a p38 MAPK inhibitor, significantly
attenuated referred mechanical allodynia, as compared with
the vehicle group. PD98059, a MEK inhibitor, also reduced
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CFA-induced referred mechanical allodynia. These results
suggest that TMJ inflammation produces extra-territorial
mechanical allodynia, and that this is mediated by central
MAPK pathways.

Key words: temporomandibular joint, referred pain, p38
MAPK, ERK, complete Freund's adjuvant.
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Mitogen-activated protein kinases (MAPKs)= extracellular
signal-regulated protein kinase (ERK), p38 MAPK, c-Jun
N-terminal kinase/stress-activated protein kinase (JNK/
SAPK)Z F-5=w AlZ Al Ad 59 chefksl Al2r]s
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Fig. 1. Spectrophotometric measurement (620 nm) of plasma pro-
tein extravasation using Evans’ blue dye bound to protein in the
TMJ. CFA-induced TMJ inflammation was indicated by plasma
extravasation. There were 5 animals in each treatment. *P < (.05,
saline vs. CFA injection in TMJ.
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Fig. 2. Time course of change in ipsilateral (A) and contralateral
(B) air-puff thresholds following injection of CFA in TMI. Ipsilat-
eral air-puff thersholds were significantly lower in the animals with
CFA injection (n = 8) than saline injection (n = 8) group. Mechani-
cal allodynia was produced within 3 days, persisted until 12 days,
and recovered to the preoperative levels 18 days following the CFA
injection. Decreased air-puff thresholds contralateral to the injec-
tion of CFA were also absreved. *P < 0.05, saline vs. CFA injection
in TMI.
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Fig. 3. The effects of an intracisternal injection of SB203580, a p38
inhibitor, on CFA-induced mechanical allodynia in the orofacial
area. Air-puff thresholds ipsilateral or contralateral to the CFA
injection were measured at 10, 30, 60, 120, 180, 360 min, and 24 h.
The vehicle (70% DMSO and 30% sterile saline) did not affect
CFA-induced mechanical allodynia. Intracisternal administration of
10 pg of SB203580 significantly reduced CFA-induced mechanical
allodynia in the ipsilateral (A) and contralateral (B) side. There
were 7 animals in each treatment. *p <0.05 the vehicle- vs.
SB203580-treated group.
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Fig. 4. The effects of an intracisternal injection of PD98059, a
MEK inhibitor, on CFA-induced mechanical allodynia in the orofa-
cial area. Air-puff thresholds ipsilateral or contralateral to the CFA
injection were measured at 10, 30, 60, 120, 180, 360 min, and 24 h.
The vehicle (70% DMSO and 30% sterile saline) did not affect
CFA-induced mechanical allodynia. Intracisternal administration
of 10 pg of PD98059 significantly reduced CFA-induced mechani-
cal allodynia in the ipsilateral (A) and contralateral (B) side. There
were 7 animals in each treatment. *p <0.05 the vehicle- vs.
PD98059-treated group.
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2008y A7l sEREA A B Bl
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