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Fundamental research for constructing a new physical therapy strategy for
widesprear chronic pain after physical immobilizaiton
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CPCP

In order to construct a new physiotherapy strategy for widespread chronic
pain after physical immobilization, we analyzed pathophysiological mechanism using our chronic
post-cast pain (CPCP) model. We found that oxidative damage, caused by two weeks cast
immobilization, occurred in a wide area (muscle, muscle spindle and the like) of the immobilized
hind limb. Also, our findings suggested the following: the oxidative damage induced hyper
excitability of nociceptive neurons and neurogenic inflammation in the immobile limb; the
neuropeﬁtide signal generated by this neurogenic inflammation causes hyper-excitation of spinal
dorsal horn neurons and causes central sensitization; the behavior of mechanical hyperalgesia in
the chronic phase is secondary to oxidative impairment in immobile limb.
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Figure 2 The number of pERK-positive cells in dorsal root ganglion (DRG) is increased after cast removal. (A, B) pFRK immunoreactivity
in L4 DRG of the intact group (A) and 1 day after cast removal (B). (C) Double staining of pERK and SP. (D) The quantification of the total area of
pERK immunoreactivity in both L4 DRGs. 1 d: 1 day after cast removal. Values are the mean + SEM. *p < 0.05 as compared with the intact group

(unpaired t-test).
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Figure 3 Intrathecal application of L-a-AA inhibits widespread mechanical hyperalgesia. Graphs show the time courses of the changes in
bilateral mechanical hyperalgesia after two doses (75 and 150 nmol) of L-a-AA administration as compared to the vehicle (PBS) in the calf skin
(A), calf muscle (B), hindpaw (C), and both sides of the tail (D) (n = 5-6, mean £ SEM). L-a-AA (75 nmol, 150 nmol) or vehicle (PBS) was injected
intrathecally (arrows) just after measurements of baseline mechanical threshold (Before) at 5 weeks after cast removal, and the measurements
were repeated 3 h and 24 h later. *p < 0.05 as compared with each vehicle treatment group by a mixed-design two-way ANOVA.
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Figure 4 Intrathecal application of L-a-AA inhibits bilateral astrocyte activation in CPCP rats. (A) Low-magnification images of GFAP im-

munoreactivity in L4 spinal segments. Scale bar =200 pm. L-a-AA (150 nmol) or vehicle (PBS) was injected intrathecally 5 weeks after cast removal,

and the former clearly decreased bilateral GFAP immunoreactivity. (B) Schematic illustration of L4. The predefined square area including the
superficial dorsal horn (lamina I-ll) (a) and deep dorsal horn (IV-V) (b) designates the area of quantitative analysis of GFAP astrocyte immunoreac-
tivity. (C) High-magnification images of GFAP immunoreactivity in L4 lamina I-lll. Scale bar =50 pym. (D) High-magnification images of GFAP
immunoreactivity in L4 IV-V. Scale bar =50 pm. (E) The total area of GFAP immunoreactivity in L4 lamina I-lll (n=5). (F) Total area of GFAP
immunoreactivity in L4 lamina IV-V (n = 5-6). Values are the mean = SEM. *p < 0.05 as compared with the intact (without cast immobilization)

group (unpaired t-test).
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