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The present study investigated the role of spinal glutamate
recycling in the development of orofacial inflammatory pain
or trigeminal neuropathic pain. Experiments were carried out
on male Sprague—Dawley rats weighing between 230 and 280
g. Under anesthesia, a polyethylene tube was implanted in the
atlanto-occipital membrane for intracisternal administration.
IL-1p-induced inflammation was employed as an orofacial
acute inflammatory pain model. IL-1f (10 ng) was injected
subcutaneously into one vibrissal pad. We used the trigeminal
neuropathic pain animal model produced by chronic
constriction injury of the infraorbital nerve. DL-threo-p
-benzyloxyaspartate (TBOA) or methionine sulfoximine
(MSO) was administered intracisternally to block the spinal
glutamate transporter and the glutamine synthetase activity in
astroglia. Intracisternal administration of TBOA produced
mechanical allodynia in naive rats, but it significantly
attenuated mechanical allodynia in rats with interleukin (IL)-1
p-induced inflammatory pain or trigeminal neuropathic pain.
In contrast, intracisternal injection of MSO produced anti-
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allodynic effects in rats treated with IL-1f or with infraorbital
nerve injury. Intracisternal administration of MSO did not
produce mechanical allodynia in naive rats. These results
suggest that blockade of glutamate recycling induced
pro-nociception in naive rats, but it paradoxically resulted in
anti-nociception in rats experiencing inflammatory or
neuropathic pain. Moreover, blockade of glutamate reuptake
could represent a new therapeutic target for the treatment of
chronic pain conditions.
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Figure 1. Effects of intracisternal administration of TBOA (1 or
10 ng), a glutamate transporter inhibitor, or MSO (2 or 20 ng), a
glutamine synthetase inhibitor, on air-puff thresholds in naive rats.
(A) Intracisternal administration of TBOA decreased significantly
air-puff thresholds. (B) Intracisternal administration of MSO did
not alter air-puff thresholds. *P < 0.05, vehicle- vs. drug-treated
group, n=8 animals per group.
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Figure 2. Effects of intracisternal administration of TBOA (1
or 10 pg) or MSO (2 or 20 ug) on IL-1[B-induced mechanical
allodynia. Subcutaneous injection of IL-13 decreased air-puff
thresholds. (A) Intracisternal administration of TBOA (1, 10 u
g) significantly attenuated IL-1{3-induced mechanical allodynia.
(B) Intracisternal administration of high dose of MSO (20 ng)
attenuated IL-1B-induced mechanical allodynia. *P < 0.05,
vehicle- vs. drug-treated group, n=8 animals per group.

40 @— -(O- Vehicle + ION-CCI
= ~(O- 1 ug TBOA + ION-CCI
3 -@- 10 ug TBOA + ION-CCI
o 30¢
K=}

o
@
o 20F
1
£
|_
5
3 10
£
<
0 L— 4 L L L L 1 ]
pre 0 15 30 45 60 75 920
B -(O- Vehicle + ION-CCI

40 @— ~O- 2 g MSO + ION-CCI
- -@- 20 ug MSO + ION-CCI
‘@
£
@ 30
K}
<)

@
o 20
S
£
|_
5
3 10t
£
<
ol o . . . . . .
pre 0 15 30 45 60 75 90

Time (min)

Figure 3. Effects of intracisternal administration of TBOA (1 or
10 pg) or MSO (2 or 20 ng) on trigeminal neuropathic mechanical
allodynia. Chronic constriction injury of infraorbital nerve
(CCI-ION) produced mechanical allodynia. Intracisternal
administration of both TBOA (A) or MSO (B) attenuated
trigeminal neuropathic mechanical allodynia. *P <0.05, vehicle-
vs. drug-treated group, n=8 animals per group.
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