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Research for development of multidisciﬁlinary treatment to prevent chronic pain:
Examination of combination of psychopharmacology in physical therapy
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In this study, we examined the analgesic effects of diclofenac, pregabalin
and duloxetine on bilateral mechanical hyperalgesia in the acute and chronic phases in CPCP rats. In
the chronic phase, none of the three drugs showed high analgesic effect on the mechanical
hyperalgesia. On the other hand, in the acute phase, duloxetine showed a weak analgesic effect on
the mechanical hyperalgesia. We hoped for further analgesic effects, and tried continuous
administration of duloxetine immediately after casting removal. Contralateral enlargement of the
mechanical hyperalgesia was significantly suppressed. The hyperalgesia was able to be reduced
bilaterally by continuing the spontaneous exercise using the running wheel before the onset of the
chronic phase.
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1 Analgesic effects of duloxetine on
muscle pressure pain threshold (MPPT) in
chronic post-cast pain rats. Duloxetine
was orally administered before the
muscle pressure test at 1 (A, B) and 3
(C, D) weeks after cast removal. Bars
represent mean values = standard error
of the mean (n = 4-6). ###P < 0.001
relative to the untreated group
(Student’ s t-test). **P < 0.01 relative
to the vehicle-treated group
(Dunnett’ s multiple comparison test).

2. Continuous administration of
duloxetine from immediately after
cast removal suppressed mechanical
muscle hyperalgesia in chronic
post-cast pain rats (A) Schematic
time-line for oral administration and
behavioural tests. (B) Ipsilateral
muscle pressure pain threshold (MPPT)
of CPCP rats after repeated
administration of duloxetine
(30mg/kg) . (B) Contralateral muscle
pressure pain threshold (MPPT) of CPCP
rats after repeated administration of

Data are presented as mean values + standard error of the mean
Horizontal axes indicate the number of administrations (B:

before cast

application; 1:first time, 2: second time, 3: third time). *P <0.05 and **P < 0.01 relative
to vehicle (Student’ s t-test).
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— 3 Sustained voluntary exercise
47 before chronic post-cast pain
treatment suppressed mechanical
muscle hyperalgesia.
(A) Schematic time-line for
voluntary exercise and
behavioural tests. ®)
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[ threshold (MPPT) of CPCP rats
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after sustained voluntary
exercise before chronic post-cast
pain treatment. (B) Contralateral
MPPT of CPCP rats after sustained voluntary exercise before chronic post-cast pain
treatment. Data are presented as mean values + standard error of the mean (n = 6).
Horizontal axes indicate measurement time points (B: before cast application; 2h: 2 hours;
w: weeks). #P < 0.05, ##P < 0.01, and ## P < 0.001 relative to B (Dunnett’ s multiple
comparison test). ***P < 0.001 relative to CPCP group (Student’ s t-test with [A] or
without [B] Bonferroni correction).
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