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Measurement of hind paw hyperalgesia and
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Results

Development of adjuvant arthritis in young
and old rats
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Figure 1. Development of hyperalgesia (A, B) and paw edema (C, D) following the induction
of arthritis in juvenile (N = 10, circles), old responder (N = 3, open squares) and old
nonresponder (N = 9, filled squares) rats. Arthritis was induced at day zero by subcutane-
ous injection of 0.2 ml of an emulsion containing 400 µg Mycobacterium butyricum into the
base of the rat tail. Hyperalgesia (A, B) is reported as the mean number of vocalizations (±
SEM) in response to 5 flexions of the tarsotibial joints assessed daily. Old responder
animals (filled squares, 6 of 12) presented the same profile of hyperalgesia as juvenile
animals. Data for nonresponder animals (open squares) are also shown. Edema (C, D) is
reported as the mean increase in volume ± SEM (in ml) found for both hind paws, also
assessed daily. Old responder rats presented more intense paw edema on the 21st day of
observation compared with juvenile animals (compare D with C) and more interindividual
variation.
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Effect of dexamethasone administration
following bilateral adrenalectomy on the
hyperalgesia and paw edema responses of
old arthritic rats
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Figure 2. Effect of bilateral adrenalectomy (N = 7, squares) on the hyperalgesia (A) and
edema (B) responses of old arthritic rats (controls: N = 4, triangles = responders, N = 5,
inverted triangles = nonresponders). Adrenalectomy or sham operation (N = 9) was per-
formed 5 days before induction of arthritis (day zero). Animals were classified as
nonresponders when the mean hyperalgesia and edema measurements were less than a
0.3 or 0.3 ml increase, respectively. The induction of arthritis and the hyperalgesia and
edema measurements were reported as described in the legend to Figure 1.
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Table 1. Effect of bilateral adrenalectomy on the increase in paw volume in rats with
adjuvant-induced arthritis.

Group Increase in P1 P2

paw volume (%)

Control 1
Juvenile (N = 10) 100 ± 11.7 - -

Control 2
Old responder (N = 3) 135 ± 37.8 >0.05 -
Old nonresponder (N = 9) 0.7 ± 1.99 <0.05 -

Control 3 (sham operated)
Old responder (N = 4) 31.2 ± 15.2 <0.05 <0.05
Old nonresponder (N = 5) 9.9 ± 2.36 <0.05 <0.05

Bilateral adrenalectomy
Old responder (N = 7) 36.7 ± 2.22 <0.05 >0.05

Data are reported as the mean ± SEM of the percent of hind paw volume increase
compared to the contralateral paw on the 21st day after the initiation of arthritis. P1:
data compared with data for the juvenile group; P2: data for old animals were com-
pared with data for control 2 and data for bilaterally adrenalectomized old responders
were compared with data for control 3 (sham-operated animals). Data were analyzed
statistically by two-way ANOVA for multiple comparisons, with the level of significance
set at P<0.05.
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Figure 3. Effect of dexamethasone on the hyperalgesia (A) and edema (B) of adrenalecto-
mized old arthritic rats (filled squares). Dexamethasone 0.1 (open lozenges) or 0.01 mg/kg
(filled lozenges) was administered by gavage daily starting immediately after surgery, 5
days before induction of arthritis, and continued until the last day of the experiment. N = 4-
5/group. See legend to Figure 1 for a description of the induction of arthritis.

Figure 4. Effect of celecoxib (filled circles) on the hyperalgesia and edema responses of
adrenalectomized old arthritic rats (control, open circles). Celecoxib (3 mg/kg) was adminis-
tered daily by gavage starting immediately after surgery, 5 days before arthritis was
induced, and continued until the last day of the experiment. N = 3/group. See legend to
Figure 1 for a description of the induction of arthritis. *P<0.05 compared to untreated
adrenalectomized old arthritic rats (two-way ANOVA).
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