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Abstract

We previously demonstrated that activation of peripheral group II mGluRs inhibits PGE2-induced thermal hyperalgesia. In the present
study we examined the role of peripheral group II mGluRs in inflammation-induced mechanical allodynia in CD1 mice. Subcutaneous
injection of group II mGIuR agonists or antagonists into the plantar surface of the mouse hind paw did not alter mechanical thresholds,
suggesting that peripheral group Il mGluRs did not modulate basal mechanical sensation. We then used either PGE2 or carrageenan to induce
mechanical allodynia and investigated the effects of activating or inhibiting peripheral group II mGluRs. PGE2-injected mice showed an
87 = 1% decrease of mechanical thresholds 75 min after the injection, whereas mice injected with group II mGluR agonists had no increase
in sensitivity compared to vehicle-injected mice. In the carrageenan-induced inflammation model, 3 h after carrageenan injection the
mechanical thresholds of mice injected with group II mGIuR agonist APDC fully recovered to baseline levels while vehicle-injected mice
showed only 43 * 8% recovery. The application of group II mGluR antagonist (LY341495) alone delayed the recovery of PGE2- and
carrageenan-induced mechanical allodynia. Three hours after injection of carrageenan, LY341495-injected mice showed little or no recovery
with mechanical thresholds 8 = 1% of pre-carrageenan baselines, compared to 57 £ 8% of pre-carrageenan baselines in vehicle-injected
mice at the same time point. Our results suggest that activation of peripheral group II mGluRs reduces inflammation-induced mechanical
allodynia and that peripheral group II mGluRs may mediate endogenous anti-allodynia effects, which speed recovery from inflammation-
induced hypersensitivity.
© 2003 International Association for the Study of Pain. Published by Elsevier B.V. All rights reserved.
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1. Introduction nociception by directly activating its ionotropic receptors
(Chen et al., 1999; Du et al., 2003; Wang et al., 2000) and
Inflammation frequently leads to enhanced pain sensi- metabotropic receptors on primary afferent nociceptors
tivity, which includes both hyperalgesia (a decrease in (Bhave et al., 2001; Hu et al., 2002; Walker et al., 2001;
threshold or increase in responses to supra-threshold Yang and Gereau, 2002; Zhou et al., 2001).
noxious stimuli), and allodynia (the development of The metabotropic glutamate receptors can be divided
nociceptive responses to previously non-noxious stimuli). into three groups based on sequence homology and
During inflammation, a number of substances, collectively pharmacological properties (Conn and Pin, 1997). Group I
termed the ‘inflammatory soup’, are released in the mGluRs (mGluR1/5) are coupled to Gg;. Groups II
periphery and contribute to the development of hyperalgesia (mGluR2/3) and III mGluRs (mGluR4, 6, 7, 8) are coupled
and allodynia (Levine and Reichling, 1999). One important to G;. At least two groups of mGluRs: groups I and II, are
component of this inflammatory soup is the excitatory expressed on peripheral sensory axons (Bhave et al., 2001;
neurotransmitter, glutamate (deGroot et al., 2000; Karim — cyyion et al., 2001; Walker et al., 2001; Zhou et al., 2001).
et al., 2001; Nordlind et al., 1993; Omote et al., 1998).

) . . Although activation of peripheral group I mGluRs is pro-
Glutamate present at the inflammation site can modulate nociceptive (Bhave et al., 2001: Hu et al., 2002; Walker
et al., 2001; Zhou et al., 2001), the activation of group II
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intrathecal application of group II mGluR agonists produces
anti-nociceptive effects (Dolan and Nolan, 2000; Fisher
et al.,, 2002; Sharpe et al., 2002; Simmons et al., 2002).
Group II mGluRs are expressed in spinal cord dorsal horn
(Boxall et al., 1998; Jia et al., 1999; Ohishi et al., 1993),
where their activation can depress synaptic transmission
(Gerber et al., 2000) and modulate the response of
spinalthalamic tract (STT) cells to noxious stimuli
(Neugebauer et al., 2000). In the periphery, the activation
of group I mGluRs does not alter paw withdrawal latency to
painful heat stimuli. However, co-injection of a group II
mGIuR agonist blocks prostaglandin E2 (PGE2)-induced
thermal hyperalgesia, potentially through inhibition of
PGE2-induced sensitization of the heat sensing protein,
TRPV1 (vanilloid receptor 1, also known as VR1) (Yang
and Gereau, 2002). In this study, we investigated the role of
peripheral group II mGluRs (mGlu2/3) in basal mechanical
sensation and during inflammation-induced mechanical
allodynia in both the PGE2- and carrageenan-induced
inflammation models.

2. Materials and methods
2.1. Behavioral analysis

All studies described here were approved by the
institutional animal care and use committee at Baylor
College of Medicine, which operates an AAALAC—
accredited animal program. These studies are consistent
with the policy of the IASP Committee for Research and
Ethical Issues. Male CD1 mice (6—8 weeks old) were
purchased from the Baylor College of Medicine animal
facility. Mechanical sensitivity was measured using von Frey
filaments (North Coast Medical, Inc. San Jose, CA). Mice
were placed in Plexiglas testing boxes (10 X 10 X 21 cm?)
with a 1 X 1 cm? wire-mesh grid floor (IITC Life Sciences,
Woodland Hill, CA), and habituated for 3 h before
experiments. Each von Frey hair was applied to the mouse
hind paw until bent at about 30° for about 3 s. The smallest
hair that evoked a paw withdrawal response was taken as the
mechanical threshold. Similar sites were selected for
measuring mechanical thresholds in all tested animals and
for each individual animal the thresholds are measured at
approximately the same site throughout the experiment. Two
to three baselines were measured before drug injection, and
the average was calculated as the baseline. All drugs were
injected subcutaneously into the plantar surface of the hind
paw in a volume of 10 wl using a 3/10 cm® insulin syringe
U-100 with 2951/2 needle (Becton Dickinson, Franklin
Lakes, NJ). The needle was inserted near the toes and
advanced toward the heel. All drug injections were
performed at approximately the same site. In experiments
where PGE2 was used, PGE2 (0.01 mg/ml, 10 ul) or
vehiclel (PBS + 0.1% ethanol) was injected at time 0. At
15 min, (2R,4R)-4-aminopyrrolidine-2,3-dicarboxylate

(APDC), vehicle2 (PBS + 0.4 mM NaOH + 0.4 mM HCI),
APDC + (2s)-2-animo-2-[(1s,2s)-2-carboxycycloprop-1-
yl]-3-(xanth-9-yl) propanoic acid (LY341495) or LY341495
alone was injected. In experiments where carrageenan was
used, carrageenan (2%) was injected at O min. APDC,
LY341495 or PBS was injected at 55 min.

Mouse paw thickness was measured using a dial
caliper with 0.02 mm graduation (Chicago Brand, Fre-
mont, CA). Two points on the top and bottom of the foot
were marked so that the thickness was measured at the
same point. Three measurements were made for each time
point and were averaged. After measuring baseline,
carrageenan was injected at time 0. Paw thickness was
measured 45 min after significant mechanical allodynia
had already developed. Vehicle (PBS + 0.4 mM
NaOH + 0.4 mM HCIl) or APDC (0.4 mM) was then
injected at 55 min and paw thickness was measured at 90,
120 and 180 min.

2.2. Drugs

APDC and LY341495 were purchased from Tocris
Cookson (Ballwin, MO). Stock solutions of 20 mM APDC
and 1 mM LY341495 were made in 1 and 1.2 equiv. NaOH,
respectively. A stock solution of 10 mg/ml prostaglandin E2
(PGE2 Sigma) was made in 100% ethanol. All drugs were
diluted in phosphate buffered saline solution (PBS, pH 7.4).
An equal amount of HCI was added when diluting APDC to
adjust pH. Appropriate vehicles were prepared as the
diluents for each drug.

2.3. Data analysis

Data are expressed as mean = SEM. Treatment effects
on PGE2-induced mechanical allodynia were analyzed
using one-way ANOVA followed by Tukey’s post-hoc
multiple comparisons. All time courses of drug effects were
analyzed using the two-way ANOVA followed by Bonfer-
roni post-tests when applicable. Error probabilities of
P < 0.05 were considered statistically significant. All
statistical analyses were done using the Graphpad Prism
software.

3. Results

3.1. Activation of group Il mGluRs inhibits PGE2-induced
mechanical sensitization

Our previous studies suggested that activation of
peripheral group II mGluRs does not modulate basal
thermal response threshold but inhibits PGE2-induced
thermal hyperalgesia (Yang and Gereau, 2002). To test
whether peripheral group II mGluRs have similar effects in
mechanical sensation, PBS, APDC (400 uM, 10 pl) or
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Fig. 1. Group II mGluRs do not modulate mechanical sensation in naive
mice. Graph shows the normalized mechanical thresholds measured over
time. Three to five measurements before injection were averaged as
baseline, to which all other measurements were normalized. Vehicle (PBS,
10 pul), APDC (0.4 mM, 10 pl) or LY341495 (0.02 mM, 10 pl) was
injected subcutaneously into the plantar surface of mouse hind paw at time
0. No significant change was observed in any of the injection groups
(two-way ANOVA), n = 6-8.

LY341495 (20 pM, 10 pl) was injected subcutaneously into
the hind paw of 7—8 weeks old male CD1 mice. Von Frey
filaments were used to measure mechanical sensitivity. As
shown in Fig. 1, neither APDC nor LY341495 changed
mechanical thresholds.

We then used PGE2 to induce mechanical allodynia
and investigated the effects of activating peripheral group
II mGluRs. At time 0, either vehiclel or PGE2 was
injected, at time 15 min, vehicle2, APDC or APDC +
LY341495 was injected. Vehiclel-, vehicle2-injected
mice showed allodynia in the first hour after injection.
At 75 min, the vehicle effects attenuated so that the
mechanical thresholds had returned to baseline levels.
We thus choose the 75 min time point to compare the
effects of different treatments. As previously reported
(Ahlgren and Levine, 1993; Khasar et al., 1993), PGE2
injection induced mechanical allodynia (Fig. 2a, Table 1).
Subcutaneous injection of the selective group II mGluR
agonist APDC (400 puM, 10 pl) reduced PGE2-induced
mechanical allodynia to the vehicle level (Fig. 2b,
Table 1). This APDC effect was blocked by co-injection
of LY341495 (20 uM, 10 pl), a potent group II mGluR
antagonist.

Interestingly, we found that at 120 min, in mice injected
with APDC and LY341495, mechanical allodynia was
significantly exacerbated compared to mice injected with
PGE?2 and vehicle2 (Fig. 2c). These results suggest an anti-
allodynia effect of endogenously activated group II
mGluRs. To test this, we injected LY341495 (20 puM,
10 1) alone after PGE2 injection. The injection of
LY341495 significantly slowed the recovery from PGE2-
induced mechanical allodynia (Fig. 3).
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Fig. 2. Activation of group II mGluRs reduces PGE2-induced mechanical
allodynia. (a) Graph shows the effects of PGE2 on mechanical thresholds.
Baseline was determined as mentioned in the legend of Fig. 1. Vehiclel
(PBS + 0.1% ethanol) or PGE2 (10 wl 0.01 mg/ml) was injected at time 0
(first injection). At 15 min, vehicle2 (PBS + 0.4 mM NaOH + 0.4 mM
HCI1) was injected (second injection). The injection of PGE2 induced
mechanical allodynia. n =7-8, *P <0.05 (two-way ANOVA). (b)
Mean = SEM of mechanical thresholds at 75 min. Vehicle2, APDC
(0.4 mM, 10 pl) or APDC + LY341495 (0.02 mM, 10 pl) was injected
at 15 min. APDC reduced PGE2-induced mechanical allodynia to the
vehicle level. Co-injection of LY341495 with APDC blocked the APDC
effect. *Significantly different from Vehl, Veh2-injected mice, P < 0.05
(one-way ANOVA), n = 7-8. (c) Mean = SEM of mechanical thresholds
at 120 min. Mechanical sensitivity was not different from baseline in
vehicle2 or APDC injected animals, but persisted in APDC + LY341495-
injected animals. *Significantly different from Vehl, Veh2 mice,
#significantly different from PGE2, APDC-injected mice, P < 0.05
(one-way ANOVA), n = 7-8.

3.2. Activation of peripheral group Il mGluRs inhibits
carageenan-induced mechanical sensitization and
modulates endogenous anti-allodynia effects

The previous experiments suggest that activation of
peripheral group II mGluRs inhibits PGE2-induced mech-
anical allodynia and that peripheral group II mGIuRs may
mediate endogenous anti-allodynia effects. We then tested
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Table 1

Mechanical thresholds of different treatment groups in the PGE2-induced mechanical allodynia model

Injection 1 Vehiclel PGE2
Injection 2 Vehicle2 Vehicle2
Baseline 1.13 = 0.14 1.12 = 0.17
75 min 0.80 = 0.14 0.14 = 0.01
120 min 0.94 = 0.24 1.17 = 0.19

PGE2 PGE2 PGE2
APDC APDC + LY341595 LY341495
1.01 = 0.14 1.17 = 0.07 1.24 = 0.11
0.60 = 0.08 0.06 = 0.01 0.09 = 0.02
0.71 = 0.07 0.38 = 0.07 0.14 = 0.01

Mechanical thresholds are defined as the minimum force (in grams) required to generate a withdrawal response. Baseline was measured before any
injection. Injection 1 was performed at time 0. Injection 2 was performed at 15 min. PGE2 0.01 mg/ml, APDC 400 uM, LY341495 20 uM. All drugs were
injected in a volume of 10 pl subcutaneously into the plantar surface of mouse hind paw.

whether peripheral group II mGluRs similarly modulate
carrageenan-induced inflammation. Baseline mechanical
thresholds were similar to those in the previous experiments
and the thresholds significantly decreased 45 min after
carrageenan injection (Fig. 4), so that most mice respond to
the smallest fiber tested (0.02 g). At 55 min after carragee-
nan injection, we injected PBS, APDC or LY341495.
Compared to PBS injection, APDC dose-dependently
reduced mechanical allodynia and accelerated the recovery
(Fig. 4a). In contrast, LY341495 dose-dependently pro-
longed allodynia (Fig. 4b). These results agree with our data
in the PGE2-induced allodynia model and further suggest
that endogenous activation of peripheral group II mGluRs
during inflammation antagonizes mechanical allodynia.

3.3. Activation of peripheral group Il mGluRs inhibits
nociception specifically

It is possible that the inhibitory effects we observed in the
previous experiments could result from an anti-inflamma-
tory-like action of APDC, rather than a specific reduction in
allodynia. To further characterize the function of group II
mGluRs, we measured paw thickening following inflam-
mation. The decreased mechanical allodynia induced by
APDC (400 pM, 10 pl) was not accompanied by
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Fig. 3. Blocking peripheral group II mGluRs prolongs PGE2-induced
mechanical allodynia. Graph shows the normalized mechanical thresholds
measured over time. Baseline was determined as described in Fig. 1. PGE2
(10 w1 0.01 mg/ml) was injected at O min. Vehicle (PBS) or LY341495
(0.02 mM, 10 pl), a group II mGluR antagonist, was injected at 15 min.
n=6-8, *P < 0.05 (two-way ANOVA).

a significant decrease in paw thickening (edema) as shown
in Fig. 5. This suggests that APDC specifically inhibits
inflammation-induced sensitization, rather than causing a
general decrease in inflammation.
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Fig. 4. Group II mGluRs modulate carrageenan-induced mechanical
allodynia. (a) The injection of APDC dose-dependently reduced mechanical
allodynia. Carrageenan (2%, 10 pl) was injected at 0 min. Mechanical
allodynia developed within 45 min. PBS or APDC of different concen-
trations (10, 100, or 400 wM, 10 wl) was injected at 55 min. *Significantly
different from PBS-injected mice, P < 0.05, (two-way ANOVA followed by
Bonferroni post-tests) n = 7-9. (b) LY341495 dose-dependently prolonged
carrageenan-induced mechanical allodynia. Carrageenan (2%, 10 wl) was
injected at 0 min. PBS, 100 nM, 1 or 20 uM LY341495 was injected at
55 min. *Significantly different from PBS-injected mice, P < 0.05, (two-
way ANOVA followed by Bonferroni post-tests), n = 6—12.
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Fig. 5. Activation of group I mGluRs does not reduce carrageenan-induced
paw thickening. Graph shows normalized thickness of the carrageenan-
injected paw measured over time. Paw thickness before any injection was
taken as the baseline to which all measurements were normalized.
Carrageenan (2%, 10 pl) was injected at O min. Vehicle (PBS) or APDC
(400 uM, 10 pl) was injected at 55 min. APDC had no significant effect on
the inflammation-induced increase in paw thickness (two-way ANOVA).
n="7-8.

4. Discussion

Our previous studies showed that the activation of
peripheral group II mGluRs could completely block PGE2-
induced thermal hyperalgesia, revealing the possibility of
targeting peripheral group II mGluRs in pain management
(Yang and Gereau, 2002). In this study, we further tested
the anti-nociceptive role of peripheral group II mGluRs in
mechanical sensitization. Similar to what we found in the
study of thermal sensation, subcutaneous injection of group
IT mGIuR agonists in naive mice did not alter mechanical
sensitivity measured from 0.5 to 1.5h after agonist
injection. However, in both the carrageenan- and the
PGE2-induced inflammation models, allodynia was signifi-
cantly reduced by subcutaneous injection of APDC, a group
II mGluR agonist, in the inflamed paw. APDC is a potent
and selective agonist at group II mGluRs (ECsy = 0.4 pM),
although it may activate group I or III mGluRs at higher
concentrations with an ECsy of >100 and >300 pM,
respectively (Schoepp et al., 1999). In our experiments,
100 pM APDC injected subcutaneously significantly
reduced carrageenan-induced mechanical allodynia. Con-
sidering the dilution and diffusion in subcutaneous injection,
the actual tissue concentration of APDC will likely be less
than 100 wM. Therefore, the effects we see are likely due to
specific activation of group Il mGluRs rather than group I or
IIT mGluRs. Activation of group I mGluRs has been shown
to cause mechanical hypersensitivity (Walker et al., 2001),
also suggesting that the effects of APDC are not mediated by
activation of group I mGluRs. LY341495, a potent group 1I
mGluR antagonist, completely blocked the ability of APDC
to reduce PGE2-induced mechanical allodynia, further
supporting an anti-allodynia role of group II mGluRs.

The present study also investigated the role of endogenous
activation of group II mGluRs in inflammation-induced
mechanical allodynia. Y34 1495 significantly prolonged the
presence of PGE2- or carrageenan-induced mechanical
allodynia. In the carrageenan model, the mechanical
thresholds of vehicle-injected mice recovered to half of the
baseline level 3 h after carrageenan injection, while at the
same time point LY341495-injected mice showed no
significant recovery. These results supported the hypothesis
that endogenously activated group Il mGluRs can counteract
the effects of other inflammatory mediators. LY341495 has a
much higher potency at group II mGluRs (IC59 < 30 nM)
compared to group I or IIT mGluRs (Schoepp et al., 1999).
However, at higher concentrations, LY341495 can also block
the latter two groups of mGluRs. The effects we saw with
LY341495 are unlikely a result of blocking peripheral group
I mGluRs, since group I mGluRs have been shown to produce
nociceptive sensitization and blocking group I mGluRs has
the opposite effect of what we observed with LY341495
(Bhave et al., 2001; Walker et al., 2001). However, the ICs
of LY341495 for group III mGluRs ranges from 0.17 to
>20 wM (Schoepp et al., 1999), and since group III mGluRs
are also coupled to Gi, they have the potential to mediate anti-
nociception effects similar to group II mGluRs. The ICs, for
LY341495 blockade of mGluR7, which has been shown to be
present in rat superior-cervical ganglion neurons (Kammer-
meier et al., 2000), was 1 wM. Our data showed that 100 nM
1 Y341495, which is unlikely to block mGIuR?7, significantly
prolonged mechanical allodynia (Fig. 4b). However, whether
other subtypes of group III mGluRs are present on peripheral
sensory axons is unknown, and we cannot rule out the
possibility that they may also mediate endogenous anti-
nociceptive effects.

In the carrageenan-induced inflammation model, we
observed that application of APDC decreased the amplitude
of allodynia and shortened its duration, while LY341495
prolonged allodynia without changing the amplitude. In
general, decreasing the magnitude of inflammatory pain is
likely to shorten its duration and increasing the magnitude
prolongs its duration. The difference we observed is
probably due to the fact that carrageenan resulted in
maximum allodynia measurable with our Von Frey
filaments. Therefore, the pro-nociceptive effects of
LY341495 were only observable at later time points when
the carrageenan effects decreased. The dose of drugs applied
and the choice of time for measurement could also resultin a
difference in observation. As shown in Fig. 4a, from the
time points we have chosen, the duration of allodynia is
similar in 100 and 400 pM APDC-injected mice but the
higher dose of APDC brought about a larger decrease in
magnitude at the earlier time points.

The sensory fibers that conduct noxious heat are
primarily C fibers, with a small percentage of Ad fibers
also responding to noxious thermal stimuli. Noxious
mechanical sensation, however, are conduced through
both A3S fibers, most of which are heat insensitive , and C
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fibers, most of which are heat sensitive (Cain et al., 2001;
Campero et al., 1996). The work of Carlton et al. (2001)
suggests that group II mGluRs are present on both Ad and C
fibers in the skin. Our results that activation of peripheral
group II mGluRs inhibits both inflammation-induced
thermal hyperalgesia (Yang and Gereau, 2002) and
mechanical allodynia are consistent with the localization
of group II mGluRs in the periphery. However, the present
results do not address the issue of whether group II mGluRs
are differentially localized on different types of Ad and C
fibers, which respond differently to mechanical and thermal
stimuli.

We showed that APDC injected after mechanical
allodynia was well-established significantly reduced allo-
dynia and accelerated the recovery processes. Previous
studies by Sharp et al. (2002) showed that pre-injection, but
not post-injection, of a group II mGluR agonist (LY379268)
i.p. produces anti-nociceptive effects. The reason for this
difference is not clear, but may be due to different
mechanisms of central and peripheral group II mGluRs in
their antinociceptive effects. Differences in drugs used or
lack of sufficient concentration in the periphery in the
previous study could also contribute to this discrepancy.

Based on our data and previous reports, peripheral
glutamate appears to be activating both groups I and II
mGluRs, which produce opposing effects. During inflam-
mation, glutamate is increased in the periphery (deGroot
et al., 2000; Nordlind et al., 1993; Omote et al., 1998),
where it acts at group I mGluRs to increase sensitivity to
mechanical and thermal stimuli (Bhave et al., 2001; Walker
et al., 2001; Zhou et al., 2001). Activation of group I
mGluRs also contributes to the production of other
inflammatory mediators, such as the prostaglandins
(Hu et al., 2002), which also function to enhance sensitivity
to touch and heat by activating the G//cAMP/PKA pathway
(Cui and Nicol, 1995; Hingtgen et al., 1995; Taiwo et al.,
1989). The group II mGluRs, mGlu2 and mGlu3, are G;
coupled receptors that act to oppose the prostaglandin-
mediated sensitization (Yang and Gereau, 2002). It is
perhaps in this context that group II mGluRs can act to
reduce inflammation-induced hypersensitivity. It is possible
that mGlu2/3 are not expressed in the same cells as
mGlul/5, but in the neighboring cells that are sensitized by
the prostaglandins subsequent to mGlul/5 activation. Future
studies examining the co-localization of groups I and II
mGluRs will be needed to address this issue.

Many iGluRs and mGluRs have been found to be
expressed on primary sensory fibers (Agrawal and Evans,
1986; Bhave et al., 2001; Carlton et al., 1995, 2001;
Crawford et al., 1997; Huettner, 1990; Li et al., 1997; Liu
et al., 1994). Of the iGluRs, both NMDA and non-NMDA
receptors, including AMPA and kainate receptors, in the
periphery participate in inflammatory nociceptive sensiti-
zation (Chen et al., 1999; Jackson et al., 1995; You et al.,
2002). Of the mGluRs, group I mGluRs seem to
play a pro-nociceptive role while group II mGluRs play

an anti-nociceptive role. Thus the role of glutamate in the
periphery during inflammation is complex and involves
multiple types of receptors. It is interesting to note that the
expression of group II mGluRs increases in several pain
models (Boxall et al., 1998; Neto et al., 2001). Furthermore,
L-acetylcarnitine, an analgesic used to treat neuropathic
pain, up-regulates mGIuR2 in DRG neurons (Chiechio et al.,
2002). These findings suggest that the relative role of the
various glutamate receptors will depend on the type and
duration of injury. It will be interesting to investigate the
relative role of different glutamate receptors in the induction
vs. maintenance of inflammatory pain, and in short-term vs.
chronic pain.

As mentioned above, subcutaneous injection of APDC
when inflammation-induced mechanical allodynia was well
established significantly reduced allodynia and accelerated
recovery (Figs. 2 and 4). Together with the observation that
group II mGluR activation did not affect basal mechanical
sensation and endogenous activation of group II mGluRs
modulates the recovery from mechanical allodynia, our
study suggests that peripheral group II mGluRs might be a
candidate for both prevention and treatment of inflamma-
tory pain. Compared to systemic activation or intrathecal
activation of group II mGluRs, which can also reduce pain
sensitization, local targeting of peripheral group II mGluRs
would have the advantage of reducing many possible
side effects.
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