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Abstract (J. Kor. Oral Maxillofac. Surg. 2007;33:227-237)

EFFECTS OF MANDIBULAR NERVE TRANSECTION ON TRIGEMINAL GANGLION NEURONS AND
THE ACTIVATION OF MICROGLIAL CELLS IN THE MEDULLARY DORSAL HORN

Yo-Han Lim, Mok-Kyun Choie
Department of Dentistry, College of Medicine, Catholic University of Korea, Seoul, Korea

Microglid cell activation is known to contribute to neuropathic pain following spinal sensory nerve injuries. In this study, | investigated its mecha
nismsin the case of trigeminal sensory nerve injuries by which microglial cell and p38 mitogen-activated protein kinase (p38 MAPK) activation in the
medullary dorsal horn (MDH) would contribute to the facial pain hypersensitivity following mandibular nerve transection (MNT). And aso investi-
gated the changes of trigeminal ganglion neurons and ERK, p38 MAPK manifestations.

Activation of microglial cells was monitored at 1, 3, 7, 14, 28 and 60 day using immunohistochemical analyses. Microglial cell activation was pri-
marily observed in the superficial laminae of the MDH. Microglial cell activation was initiated at postoperative 1 day, maximal a 3 day, maintained
until 14 day and gradually reduced and returned to the basal level by 60 days after MNT. Pain hypersensitivity was also initiated and attenuated almost
in parallel with microglia cell activation pattern. To investigate the contribution of the microglia cell activation to the pain hypersensitivity, minocy-
cline, an inhibitor of microglial cell activation by means of p38 MAPK inhibition, was administered. Minocycline dose-dependently attenuated the
development of the pain hypersensitivity in paralel with inhibition of microglia cell and p38 MAPK activation following MNT.

Mandibular nerve transection induced the activation of ERK, but did not p38 MAPK in the trigeminal ganglion.

These results suggest that microglial cell activation in the MDH and p38 MAPK activation in the hyperactive microglial cells play an important role
in the development of facial neuropathic pain following MNT. The results also suggest that ERK activation in the trigemina ganglion contributes
microglia cell activation and facia neuropathic pain.
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Fig. 1. OX-42 is immunoreactive in the superficial laminae of the MDH following mandibular nerve transection
(MNT) at the level of 2.4 mm caudal to obex. A~H show the magnified images of the inset indicated in the
left top panel. A, Normal control group: B, Sham operation group at 3 days after surgery; C~H, MNT
group at 1, 3, 7, 14, 28, and 60 days after surgery, respectively.
OX-42 immunoreactivity (IR) was intense at postoperative 3 day (D) and 7 day (E) with many hypertrophic
microglial cells, and moderate at postoperative 14 day (F). OX-42 immunoreactivity (IR) was mild with sev-
eral less ramified microglial cells at postoperative 1 day (C) and 28 day (G) after MNT. At postoperative 60
day (H), OX-42 IR was very mild, which was comparable to that of normal control (A) and sham operation

group (B). Scale bar : 100 #m.
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Fig. 2. Effects of mandibular nerve transection (MNT)
on pain hypersensitivity in response to the
mechanical stimulation in the whisker pad area.
Sham, sham operation group:; MNT, mandibular
nerve transection group; MC+MNT, minocycline
+mandibular nerve transection group. The decrease
of escape threshold to the application of von Frey
filaments was significant in the MNT group at 1~28
days after surgery. The decrease of escape
threshold was significantly prevented in the
MC+MNT group at 1~28 days after surgery (*P ¢
0.05, **P ( 0.01: vs. preoperative value (Pre)), (#P
(0.05, #4P ( 0.01; MC+MNT vs. MNT).
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Fig. 3. p-p38 MAPK and OX-42 immunoreactivity (

OX-42 Merge

in the medial portion of the superficial laminae of the

medullary dorsal horn (MDH) 3 days after mand\bular nerve transection (MNT) at the level of 2.4 mm caudal to
obex. While p-p38 MAPK IR (red) and OX-42 IR (green) of the ipsilateral side of MNT were increased (D, E)
being compared to the contralateral side of MNT (A, B). they were reduced by minocycline (MC) treatment (30
mg/kg, G, H). A~C, Contralateral side to MNT group: D~F, MNT group: G~I, MNT side to MC+MNT group:
AD,G, p-p38 MAPK; B E,H, OX-42; C.F.I, Merged images, Scale bar : 100 #m
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Mandibular nerve-TG
lpsi. (transected)

Contra. (intact)

; - - e
Fig. 4. ATF3 immunoreactivity (IR) in the trigeminal ganglion (TG) at 3 days after mandibular nerve transection.
Increased ATF3 IR was clearly apparent in the ipsilateral transected mandibular nerve neurons.
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Mandibular nerve-TG

Contra. (intact) lpsi. (transected)

Fig. 5. p-ERK immunoreactivity in the trigeminal ganglion (TG) at 3 days after mandibular nerve transection.
Increased p-ERK expressions in neurons (arrows) and surrounding satellite cells (arrow head) in the ipsilateral
transected mandibular nerve side and the ipsilateral intact maxillary nerve side. Scale bar © 100 #m.
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Fig. 6. p-p38 immunoreactivity in the trigeminal ganglion (TG) at 3 days after mandibular nerve transection.
There were no specific alterations of p-p38 MAPK expressions in all sides. Scale bar : 100 #gm.
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