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Pharmacological characterisation of a rat model of incisional pain
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1 Both clinical and preclinical models of postsurgical pain are being used more frequently in the
early evaluation of new chemical entities. In order to assess the validity and reliability of a rat model of
postincisional pain, the effects of different classes of clinically effective analgesic drugs were evaluated
against multiple behavioural end points.

2 Following surgical incision, under general anaesthesia, of the plantar surface of the rat hind paw,
we determined the time course of mechanical hyperalgesia, tactile allodynia and hind limb weight
bearing using the Randall—Selitto (paw pressure) assay, electronic von Frey and dual channel weight
averager, respectively. Behavioural evaluations began 24 h following surgery, and were continued for
9-14 days.

3 Mechanical hyperalgesia, tactile allodynia and a decrease in weight bearing were present on the
affected limb within 1 day of surgery with maximum sensitivity 1—3 days postsurgery. Accordingly, we
examined the effect of nonsteroidal antiinflammatory drugs (NSAIDs), morphine and gabapentin, on
established hyperalgesia and allodynia, 1 day following plantar incision.

4 In accordance with previous reports, both systemic morphine and gabapentin administration
reversed mechanical hyperalgesia and tactile allodynia in the incised rat hind paw. Both drugs were
more potent against mechanical hyperalgesia than tactile allodynia.

5 All of the NSAIDs tested, including cyclooxygenase 2 selective inhibitors, reversed mechanical
hyperalgesia and tactile allodynia in the incised rat hind paw. The rank order of potency for both
hyperalgesia and allodynia was indomethacin > celecoxib > etoricoxib > naproxen.

6 We have investigated the potency and efficacy of different classes of analgesic drugs in a rat model
of postincisional pain. The rank order of potency for these drugs reflects their utility in treating
postoperative pain in the clinic. As these compounds showed reliable efficacy across two different
behavioural end points, the Randall-Selitto (paw pressure) assay and electronic von Frey, these
methods may prove useful in the study of postsurgical pain and the assessment of novel treatments.
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Introduction

One out of every two patients suffers intense or very intense
pain during the first few days postsurgery (Chauvin, 1999). In
addition to this significant therapeutic problem, clinical and
preclinical models of postsurgical or postincisonal pain are
becoming increasingly important for the investigation of the
pathophysiological mechanisms of persistent pain (Zahn
& Brennan, 1998; Yamamoto & Sakashita, 1999; Zahn &
Brennan, 1999a,b; Li & Clark, 2000; Vandermeulen
& Brennan, 2000; Kozubenko et al., 2001; Tsuda et al., 2001;
Zahn et al., 2002; Pogatzki et al., 2002a,c,d,), and for the
evaluation of novel analgesic therapeutics (Field et al., 1997;
1999; Gonzalez et al., 1998; Chiari & Eisenach, 1999; Brennan
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& Zahn, 2000; Jain, 2000; Song et al., 2000; Wang et al., 2000;
Yamamoto et al., 2000; Girard et al., 2001; Hord et al., 2001;
Brennan, 2002; Jarvis et al., 2002; Kroin et al., 2002; Omote
et al., 2002; Prado & Machado, 2002; Prado ef al., 2002). This
model has also driven investigation into the pharmacological
mechanisms of pre-emptive analgesia, by comparing the effects
of the administration of compounds before or during surgery
(Brennan et al., 1997; Gonzalez et al., 1998; Ronn et al., 2000;
Prado & Pontes, 2002; Pogatzki et al., 2002d; Redua et al.,
2002) with administration immediately following surgery.
However, variations in treatment regimes has led to subse-
quent difficulty in comparing between studies, and has made it
difficult to follow a consistent pharmacological profile for
different classes of drugs in this model.

In his original publications, (Brennan et al., 1996), describe
a model of postsurgical pain involving a 1cm incision of the
skin and muscle of the plantar surface of the rat hind paw.
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Following plantar incision, rats show decreases in response
thresholds to graded von Frey filaments, and decreases in
weight bearing in the effected limb for several days (Brennan
et al., 1996). In the present study, we have compared the effects
of different classes of analgesics on established hypersensitivity
due to an incision of the rat hind paw. To this end, we have
performed a timecourse of hyperalgesia, allodynia and weight
bearing following plantar incision, and determined the time-
point when mechanical hypersensitivity was maximal and
stable. The effects of morphine, gabapentin, etoricoxib,
celecoxib, indomethacin and naproxen were evaluated due to
their common prescription for moderate to severe pain
associated with injury or inflammation in the clinic. To assess
the reliability of the efficacy and potency of these compounds,
we have utilized three different behavioural assays, two of
which have not been previously described in this model: tactile
allodynia using an automated electronic von Frey (IITC, CA,
U.S.A.)(Cairns et al., 2002) and mechanical hyperalgesia using
the Randall-Selitto (paw pressure) assay (Randall & Selitto,
1957). Hind paw weight bearing was also measured, as
described previously (Brennan et al., 1996; Clayton et al.,
2002). Von Frey utilises a non-noxious stimulus, and is
therefore considered to measure tactile allodynia, while the
Randall—Selitto assay utilizes a noxious stimuli and is
considered to measure mechanical hyperalgesia (Hogan, 2002).

Methods
Animals

All animal procedures were approved by an institutional animal
care and use committee, and this study was conducted in
accordance with the International Association for the study of
pain guidelines on the use of animals in experimental research
Zimmerman, 1983. Male Sprague—Dawley rats (180—200g;
Taconic, NY, U.S.A.), 8-10 per group, were used in all
experiments. Animals were housed in groups of three, and had
free access to food and water at all times except prior to oral
administration of drugs when food was removed 12 h before and
returned 5 h after dosing. Animals were on a 12 h light—dark cycle.

Surgery

Surgery was performed as previously described (Brennan ez al.,
1996), with minor modifications. Briefly, rats were anaesthe-
tized with 2% isofluorane and the plantar surface of the left
hind paw prepared in a sterile manner. A 1cm longitudinal
incision was made with a number 10 scalpel, through skin and
fascia of the plantar aspect of the paw, starting 0.5 cm from the
proximal edge of the heel and extending toward the toes. The
plantaris muscle was elevated and incised longitudinally.
Following haemostasis with gentle pressure, the skin was
opposed with two single interrupted sutures using 5—0 nylon.
The wound site was covered with povidone—iodine anti—biotic
powder (PRN Pharmacal, Pensacola, FL, U.S.A.) and the
animals allowed to recover in their home cages.

Behavioural testing

Mechanical hyperalgesia was measured as the hind paw
withdrawal, threshold to a noxious mechanical stimulus

(PPWT), and was determined using the paw pressure technique
(Randall & Selitto, 1957). The analgesymeter (7200, Ugo
Basile, Italy) employed a rounded probe, cutoff was set at
250 g and the end point was taken as paw withdrawal.

To assess tactile allodynia, paw withdrawal threshold to a
non-noxious tactile stimulus (VFWT) was determined using an
automated electronic von Frey (IITC, CA, U.S.A.). The
electronic von Frey employs a single nonflexible filament to
which the experimenter applies an increasing force. A force
above 50g was considered to be a noxious stimuli, as this
elicited a response in naive animals. The stimulus was applied
to site 2 of the plantar surface of the rat hind paw, as
previously described. The end point was taken as nocifensive
paw withdrawal, and three thresholds were taken per test and
averaged.

Hind limb weight bearing was assessed using an incapaci-
tance meter (Stoelting, CA, U.S.A.) that independently
measures the weight that the animal distributes to each hind
paw. Nontreated animals distribute their weight equally on
both hind paws, while a unilateral intraplantar administration
of Freud’s complete adjuvant (FCA) causes the animals to
favour the noninjected limb (Clayton et al., 2002). The
equipment was set to average the weight over 3s, three
measurements were taken and the mean percentage weight
borne on the affected limb expressed.

To determine the time course of hyperalgesia, allodynia and
weight bearing, a baseline measurement was made prior to
surgery, and then again at 1, 2, 3, 4, 7, 9 and 14 days
postsurgery for hyperalgesia, 1, 2, 3, 7 and 9 days postsurgery
for allodynia, or 1, 3, 7 and 14 days postsurgery for weight
bearing (in separate groups of rats).

Based on these time-course results, all compounds were
tested 24 h following plantar incision (in separate groups of
rats). Measurements (PPWT and VFWT only) were deter-
mined prior to surgery, and then again 24h postincision
(predrug). Immediately following the predrug test, compounds
were administered and further measurements were taken at 1,
3, 5 and 24h (postdrug). For comparison with compound-
treated groups, incised animals treated with the appropriate
vehicle were included in each experiment, as were vehicle-
treated, nonincised control rats.

Drugs and reagents

Morphine sulphate (Sigma, MO, U.S.A.) was administered
subcutaneously (s.c., 2mlkg™") in 0.9% saline. Gabapentin
(Sigma, MO, U.S.A.) was administered intraperitoneally (i.p.,
2mlkg™") in 0.9% saline. Celecoxib (Toronto Research
Chemicals, Canada), naproxen (Sigma, MO, U.S.A.), indo-
methacin (Sigma, MO, U.S.A.) and etoricoxib (Riendeau et al.,
2001) (synthesized at Purdue Pharma LP, NJ, U.S.A.) were
administered orally by gastric gavage (p.o., 10mlkg™")in 0.5%
methylcellulose.

Statistical analysis

Data analysis was performed on the untransformed thresholds
for both electronic von Frey and paw pressure, and on the %
weight borne on the injured limb for weight bearing. Data
were analysed by analysis of variance (ANOVA) followed by
Fisher PLSD post hoc analysis, with P<0.05 considered
statistically significant as compared to vehicle-treated controls.
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Percent reversal of hyperalgesia for each animal was defined as
postdose threshold — predose threshold

0 1=
foreversa baseline threshold — predose threshold

Data are presented as the mean + the standard error of the
mean (s.e.m.). The dose that produces 50% of the maximum
percent reversal (EDsp) was calculated using the curve-fitting
functions in Graphpad PRISM, v. 3.0.

Results

Time course of mechanical hyperalgesia, tactile allodynia
and hind limb weight bearing

Incision of the plantar surface of the hind paw produced a
significant reduction in PPWT and VFWT, as measured using
both the paw pressure (mechanical hyperalgesia; Figure 1) and
the electronic von Frey assays (tactile allodynia; Figure 2) at
all time points studied up to 14 or 9 days, respectively (the
latest time points studied). The reduction in PPWT for the paw
pressure assay was maximal 1 day postincision (48.3+6.2 g), as
compared to baseline (146.1+18.8g) and naive controls
(143.3+14.7g). The reduction in VFWT for the electronic
von Frey assay was maximal 1-3 day’s postincision
(18.6+2.6-25.3+2.8 g) as compared to baseline (75.7+2.4g)
and naive controls (71.2+3.8—-89.9+7.5g).

Incision of the plantar surface of the hind paw produced a
significant reduction in weight borne on the injured limb 1 and
3 days post—surgery (Figure 3). The reduction in weight
bearing was maximal 1 day post—incision (41.1+1.8%), as
compared to baseline (49.4+1.1%) and naive controls
(48.4+1.7%).

Action of compounds on mechanical hyperalgesia

The results are summarized in Table 1. All rats displayed
predrug PPWT 24h following administration of each drug
tested. Morphine (1-20mgkg~', s.c.) produced a dose-
dependent reversal of mechanical hyperalgesia when tested 1
day following plantar incision (Figure 4 and Table 1).
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Figure 1 Time course of mechanical hyperalgesia, measured by
Randall and Selitto analgesymeter, following incision of the plantar
surface of the rat hind paw. A significant mechanical hyperalgesia
was present at all postsurgical test time points. BL—baseline, INC—
incisional group, PWT—paw-withdrawal threshold. Values represent
mean+s.e.m., n=8—10 per group. P<0.05 as compared to naive
rats.

Morphine produced a maximal reversal (100%; 10—
20mgkg") 1h post administration (PPWT =250.04+0.0g at
20mgkg~' compared to 72.0+6.7¢g for vehicle-treated ani-
mals); however sedation was noted in all animals treated with
the 10 and 20mgkg~'dose of morphine. The duration of the
antihyperalgesic effect of morphine was short, with only the
highest dose (20mgkg™') causing significant antihyperalgesia
when tested 5h following administration (data not shown).
Gabapentin (10-100mgkg™", i.p.) produced a maximum
reversal of 64% (100mgkg™'; Figure 4 and Table 1) 3h
following administration (PPWT=128.5+154¢ at
100mgkg™ compared to 67.0+5.3¢g for vehicle-treated
animals). There was no effect of gabapentin on rat PPWT
when tested 5h following administration (data not shown).
Indomethacin  (1-30mgkg™" p.o.) and celecoxib (3—
30mgkg " p.o.) produced a maximum reversal of 84%
(30mgkg™") and 45% (30mgkg™"), respectively (Figure 4
and Table 1), 1-3h following administration (indomethacin
PPWT =145.5+19.2 g at 30mgkg ' compared to 80.0+159¢
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Figure 2 Time course of tactile allodynia, measured by electronic
von Frey, following incision of the plantar surface of the rat hind
paw. A significant tactile allodynia was present at all postsurgical
time points. BL—baseline, INC—incisional group, PWT—paw with-
drawal threshold. Values represent meanz+s.e.m., n=8-10 per
group. P<0.05 as compared to naive rats.
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Figure 3 Time course of weight bearing, measured by an incapa-
citance meter, following incision of the plantar surface of the rat
hind paw. A significant decrease in weight bearing on the injured
limb was present 1 day postsurgery. BL—baseline, INC—incisional
group. Values represent mean +s.e.m., n=8—10 per group. P<0.05
as compared to naive rats.
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Table 1 Summary of the action of a number of analgesic compounds against mechanical hyperalgesia (a) and tactile

allodynia (b) in a rat model of incisional pain

Compound Doses Route MED
(mg kg™ (mg kg™

(a) Paw pressure

Morphine 1, 3, 10, 20 S.C. 3
Gabapentin 10, 30, 100 ip. 30
Indomethacin 1, 3, 10, 30 p-o. 10
Naproxen 3, 10, 30 p.o. 30
Celecoxib 3, 10, 30 p-o. 10
Etoricoxib 3, 10, 30 p.-o. 10
(b) Electronic von Frey

Morphine 1, 3, 10, 20 S.C. 1
Gabapentin 10, 30, 100 ip. 30
Indomethacin 1, 3, 10, 30 p.o. 10
Naproxen 3, 10, 30 p.o. 30
Celecoxib 3, 10, 30 p.o. 10
Etoricoxib 3, 10, 30 p.o. 10

Onset of Duration of Maximum percent ED*
action action reversal (mg kg™")

By I h Short 100 % (1h) 1.9
By Ih Medium 64% (1h) 11.3
By Ih Medium 84 % (1h) 2.8
By 1h Long 31% (3h) 93
By 1h Medium 45% (1h) 4.1
By lh Long 56% (3h) 28.8
By Ih Short 100% (1h) 0.81
By 3h Short 19% (3h) 34
By 3h Short 46% (5h) 7.1
By 3h Medium 43% (3h) 20.2
By 3h Medium 47% (3h) 8.9
By Ih Long 70% (3h) 10.1

MED is defined as the minimum dose that elicits a statistically significant reversal as compared to vehicle-treated controls. Onset of action
is defined as the earliest detected statistically significant reversal with the MED. Duration of action is defined as short — the MED elicited
a statistically significant reversal at only one of the time points postadministration, medium — the MED elicited a statistically significant
reversal at two of the time points postadministration, long — the MED elicited a statistically significant reversal at three of the time points
postadministration. Maximum percent reversal is reported for the highest dose studied. EDs, is defined as the dose which produces 50% of
its maximum effect. s.c. — subcutaneous, i.p. — intraperitoneal, p.o. — oral gavage, MED — minimum effective dose.
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Figure 4 Comparison of the effects of morphine (1-20mgkg™',
s.c.), celecoxib (3—30mgkg~"', p.o.), gabapentin (10—100mgkg~',
i.p.), etoricoxib (3—30mgkg~"', p.o.), indomethacin (3—30mgkg™",
p.o.) and naproxen (3—-30mgkg™', p.o.) on reversal of incision-
induced mechanical hyperalgesia in the incised rat hind paw
following a single dose (n=8-10 per group). Data (mean
PWT +s.e.m.,) are presented at the time of maximal reversal for

each compound. Sedation was observed in all rats following
treatment with morphine (10 and 20mgkg™, s.c.).

for vehicle-treated animals; celecoxib PPWT=71.7+6.4¢g at
30mgkg™" as compared to 37.24+8.0g for vehicle-treated
animals). Neither indomethacin nor celecoxib was effective in
reversing mechanical hyperalgesia when tested 5h following
administration (data not shown). Naproxen and etoricoxib
(both 3-30mgkg™", p.o.) produced a maximum reversal of 31
and 56% (both 30 mgkg™"), respectively (Figure 4 and Table 1)
(naproxen PPWT=75.0+9.1g at 30mgkg~' compared to
42.74+84¢g for vehicle treated animals; etoricoxib
PPWT=104.7+6.5g at 30mgkg' as compared to
49.5+5.7g for vehicle-treated animals). Rats treated with
either naproxen or etoricoxib displayed significant antihyper-
algesia at the 1, 3 and 5h tests following administration. Based
on EDs (Table 1), the rank order of potency is indomethacin
> celecoxib > etoricoxib > naproxen.

Action of compounds on tactile allodynia

The results are summarized in Table 1. All rats displayed
predrug VFWT 24h following administration of each drug
tested. The actions of morphine against tactile allodynia
were similar to its actions against mechanical hyperalgesia.
Morphine (1-20mgkg™"', s.c.) produced a complete reversal
(10-20mgkg") of tactile allodynia when tested 24 h following
plantar incision; however, sedation was noted at the
two highest doses (Figure 5 and Table 1) (VFWT =82.6+5.6¢
g at 20mgkg™"' compared to 22.9+2.2¢ for vehicle-treated
animals). Only the highest dose of morphine was
effective when tested 3h following administration (data not
shown).

Gabapentin (10-100mgkg™", i.p.) produced a maximum
reversal of 19% 3h following administration (Figure 5 and
Table 1), but was ineffective at the 1 and 5h tests (data not
shown) (VFWT=25.0+22¢g at 100mgkg~' compared to
18.3+ 1.8 g for vehicle-treated animals).

Indomethacin (1-30mgkg~", p.o.) produced a maximum
reversal of 46% (30mgkg™") 3h following administration
(Figure 5 and Table 1) (indomethacin VFWT =36.7+29g at
30mgkg" compared to 23.6+3.1g for vehicle-treated ani-
mals). In contrast to its effects on mechanical hyperalgesia, the
effects of indomethacin on mechanical allodynia were only
observed at the 3h test (Figure 4). Naproxen, celecoxib and
etoricoxib (all 3-30mgkg~!, p.o.) produced a maximum
reversal of 43, 47 and 70%, respectively (Figure 4 and
Table 1) (naproxen VFWT =42.9+3.0g at 30mgkg~' com-
pared to 27.0+3.2g for vehicle treated animals; celecoxib
VFWT =39.04+3.7¢ at 30mgkg™" as compared to 26.4+3.7¢
for vehicle treated animals; etoricoxib VFWT =52.9+4.4¢ at
30mgkg™! as compared to 24.2+2.4g for vehicle-treated
animals). Naproxen and celecoxib were effective when tested 3
and 5h following administration, but etoricoxib displayed the
longest duration of effect with significant reversal of mechan-
ical allodynia at the 1, 3 and 5h tests. Based on EDs, (Table 1),

British Journal of Pharmacology vol 141 (1)
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Figure 5 Comparison of the effects of morphine (1-20mgkg™",
s.c.), celecoxib (3—30mgkg~"', p.o.), gabapentin (10—100mgkg~',
i.p.), etoricoxib (3—30mgkg~', p.o.), indomethacin (3—-30mgkg™',
p.o.) and naproxen (3—-30mgkg™', p.o.) on reversal of incision
induced tactile allodynia in the incised rat hind paw, following a
single dose (n=8-10 per group). Data (mean PWT +s.e.m.,) are
presented at the time of maximal reversal for each compound.

Sedation was observed in all rats following treatment with morphine
(10 and 20mgkg™!, s.c.).

the rank order of potency is indomethacin > celecoxib >
etoricoxib > naproxen.

Action of compounds on weight bearing

Although a significant decrease in the weight bearing was
observed (as described above), it was too modest to permit
quantification of the pharmacological action of compounds.

Discussion

The present study demonstrates that a reliable and quantifi-
able mechanical hyperalgesia, tactile allodynia and decrease in
weight bearing, as measured by Randall-Selitto (paw pres-
sure) assay, electronic von Frey and incapacitance meter,
respectively, develop in a rat model of postsurgical pain. This
is the first description of the use of these behavioural end
points in this model. The time course of hypersensitivity is in
accordance with previous reports using alternative behavioural
measurements (Brennan ez al., 1996). We found that mechan-
ical hyperalgesia, tactile allodynia and decrease in weight
bearing were maximal 13 days postincision and resolved over
similar time courses. Although a significant decrease in the
weight bearing was observed, it was too modest to permit
quantification of the action of compounds.

Investigation of the potency and efficacy of test compounds
on mechanical hyperalgesia and tactile allodynia was under-
taken 1 day postincision. This time point allowed the
assessment of the action of analgesics on an established pain
state, and removed the possibility that treatment during
surgery or in the immediate postsurgical period could alter
the development of behavioural hypersensitivity. We have
demonstrated that both mechanical hyperalgesia and tactile
allodynia can be reversed by a number of different classes of
analgesic drugs.

All of the compounds that we tested significantly reversed
mechanical hyperalgesia and tactile allodynia, as compared to
vehicle-treated controls. The effects are dose dependent with
the greatest effects being observed at the greatest doses.

Morphine has been previously shown to reduce pain beha-
viours in a rat model of incisional pain when administered pre-
or postsurgically via an intrathecal (Brennan et al., 1997,
Pogatzki et al., 2002b), s.c. (Field et al., 1997; Zahn et al., 1997;
Ronn et al., 2000) or i.p. route (Wang et al., 2000). The
effective dose of morphine is often observed to be in the range
that causes sedation. The effects of gabapentin have also been
previously described in this model; when administered
subcutaneously prior to surgery, it can prevent the develop-
ment of both thermal hyperalgesia and tactile allodynia (Field
et al., 1997). In addition, intrathecal gabapentin has been
shown to be antiallodynic when administered 4h following
surgery (Cheng et al., 2000).

Four recent studies have investigated the action of
cyclooxygenase (COX) inhibitors on plantar incision-induced
pain. Three of these (Yamamoto & Sakashita, 1999; Kroin
et al., 2002; Zhu et al., 2003) demonstrated that postsurgical
intrathecal administration of COX2 inhibitors have no effect
on incision—induced pain behaviours. In contrast to these, the
fourth study (Yamamoto et al., 2000) showed that oral
administration of indomethacin or a selective COX2 inhibitor
(JTES22) Smin following plantar incision can reduce tactile
allodynia, as assessed with von Frey filaments. We are unaware
of any reports of the efficacy of celecoxib, naproxen or etoricoxib
in this rat model; however, flunixin, a potent nonsteroidal anti-
inflammatory drug (NSAID), when given subcutaneously in the
immediate postsurgical period and daily thereafter, produced an
antiallodynic effect (Stewart & Martin, 2003).

In our experiments, all NSAIDs tested effectively reversed
incision-induced decreases in PPWT and VFWT with the
relative order of potency being indomethacin > celecoxib >
etoricoxib > naproxen against both mechanical hyperalgesia
and tactile allodynia. This in vivo rank order of potency is in
accordance with the compounds’ respective in vitro potencies
at human COX2 (Warner et al., 1999; Riendeau et al., 2001).
These results are in agreement with those of Yamamoto et al.
(2000) and Stewart & Martin (2003) in demonstrating that
systemically administered NSAIDs and selective COX2
inhibitors are effective in a rat model of incisional pain.

In the present study, both morphine and gabapentin were
efficacious in reversing mechanical hyperalgesia and tactile
allodynia, thus confirming and extending previous reports.
Interestingly, gabapentin was more efficacious against me-
chanical hyperalgesia than tactile allodynia. It has been
proposed that mechanical hyperalgesia and tactile allodynia
are mediated by a distinct population of neurons (Woolf et al.,
1992). The increased efficacy of gabapentin against mechanical
hyperalgesia may be due to a preferential effect on the
population of neurons responsible for this hypersensitivity.

The pharmacology of the plantar incision model of post-
operative pain is distinct from that of inflammatory and
neuropathic pain models. NSAIDs are effective in animal
models of inflammatory pain, while gabapentin is effective in
animal models of neuropathic pain. The partial efficacy of
both NSAIDs and gabapentin in the incisional pain model
suggests that both inflammatory and neuropathic mechanisms
contribute to the hyperalgesia and allodynia that is observed.
An investigation of the changes in mRNA and protein
expression in the dorsal root ganglia peripheral terminals
and dorsal horn of the spinal cord following incision and
comparison to changes in inflammatory and neuropathic pain
states would allow further investigation of this hypothesis.

British Journal of Pharmacology vol 141 (1)
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In summary, we have investigated the potency and efficacy
of different classes of analgesic drugs in a rat model of
postincisional pain. The rank order of potency for these drugs
reflects their utility in treating postoperative pain in the clinic.
As the Randall-Selitto (paw pressure) assay and electronic
von Frey show consistent time—course relationships and
pharmacological profiles as previously described behavioural
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