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TechHislBgeatiHovations and advances
are playing an expanding role in the care
of our patients in the field of PM&R, with
our capabilities continuing to evolve,
adapt, and advance in dramatic ways to
help patients achieve greater functional
independency.

Yet, there are great learners needs.
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Introduction

Prolotherapy is widely used in pain control and
tissue repair in physical medicine and rehabilitation.
The classical mode is injection with hypertonic
glucose in muscle or perimysium. However, its
mechanism is still vague. Substance P (SubP), an 11-
amino-acid-long neuropeptide, is secreted with
noxious stimulation. The objective of this study is to
reveal the mechanism of the analgesic effects of
prolotherapy in a rodent model of chronic muscle pain,
and to determine the key molecule in the process of
analgesia. ‘

Materials and Methods

We employed the chronic hyperalgesia mouse
model proposed by Sluka et al. and determined the
optimal prolotherapy injectant settings. Mice were
injected with pH 4.0 saline on days 0 and 1. The
withdrawal response of mouse hind paws was defined
as foot lifting when a 0.2-mN von Frey filament was
applied (Figure 1). Pre-injection of RP-67580,
antagonist of SubP receptor, was injected into the
muscle to inhibit the effect of SubP. The withdrawal
responses shown before and after i.m. acid injection
confirmed acid-induced mechanical hyperalgesia for
the following prolotherapy. By using RP67580 and
PcTx1, specific inhibitors to substance P and ASIC1a
respectively, and Tac-/-, ASIC-/- mice, we elucidated
the molecular pathway involved in prolotherapy.
Statistical analysis was performed by the Mann—
Whitney U test or Wilcoxon signed rank.

Figure 1.

Dextrose at concentration of 5% and 25% both
had greatest analgesic effect. Injectant amount at
15uL and 20uL had better analgesic effect than 10uL
and 5uL. There is amount-dependent effect in terms
of therapeutic effect of prolotherapy. When we
change injectant to saline or dextrose at iso-osmotic
pressure, the analgesic effect diminished significantly.

Der-Sheng Han', Chih-Cheng Chen?

Effect of Osmotic pressure of injectant on i.m. acid-
induced mechanical hyperalgesia. Red arrowheads
indicate i.m. acid injection. Black arrows indicate the prolotherapy. D, day.
*P < 0.05 compared with the control. ll: 2% NaCl 20uL. OJ: 5% fructorse
20uL. v: 25% dextrose 20uL
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Effect of prolotherapy on SubP K/O (Tac17") mice.

Red arrowheads indicate i.m. acid injection. Black arrows indicate the
prolotherapy. D, day. [ll: Tac1/- mice. OJ: Tac1*/* mice.
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Effect of prolotherapy on ASIC1A K/O mice. red

arrowheads indicate i.m. acid injection. Black arrows indicate the
prolotherapy. D, day. *P < 0.05. ¥ : ASIC1A”-mice. O: Wildtype mice.
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Hypertonic glucose injection treats chronic muscle pain by substance P and ASIC1A pathway

Dept. of Physical Medicine & Rehabilitation, National Taiwan University Hospital Beihu Branch
?|nstitute of Biomedical Sciences, Academia Sinica, Taipei, Taiwan

Effect of 100uM RP-67580 on Prolotherapy.
Red arrowheads indicate i.m. acid injection. Black arrows indicate
the prolotherapy. D, day. *P < 0.05 compared with the control. A:
25% dextrose. ¥ : 25% dextrose + RP-67580
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Conclusions

1.Intramuscular SubP induced by
prolotherapy and acid injection could
inhibit intramuscular nociceptor activation.
The anti-nociceptive effect against chronic
mechanical hyperalgesia may act through
SubP pathway.

2.ASIC1A is probably involved in the analgesia
by prolotherapy in chronic muscle pain.

3. The findings is helpful in new drug
development.
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This study was sponsored by research fund
from the Ministry of Science and Technology,
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