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Objective © As a manual accupucture method, the twirling—needle treatment has been known
more effective in relieving pain than the conventional simple accupuncture treatment. Finding a
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proper treatment condition is difficult because of the lack of a quantative measurement of the alleviation
of pain made by acupuncture. In this research, the authors propose the use of infrared thermal
images in a formalin test to quantatively verify the effect of twirling.

Methods @  After injecting 10267202 formalin into the tail of rats, the infrared thermal
images(ITI) have been obtained to estimate the thermal distribution caused by inflammation. The
authors propose a processing method to measure the thermal distribution from the thermal images
obtained from the infrared camera as a pain model of the formalin test .

Results : The pain model obtained from the infrared thermal image has two phases. The first
phase, which is a transient period, is the initial 20 minutes when the pain is developed after the
formalin injection. The second phase, which is a steady state, is where the development of pain lasts
for 60 minutes or more after the first stage. This characteristic of the proposed model based on ITI
is consistent with that of the pain model reported by other researchers whose works are based on
the time-course of flinching and licking/biting, following a different concentration of formalin. It is
noticed that the response of the thermal distribution obtained from ITI shows very high correlation
to the behavioral response in the formalin test performed by Kazuhiro Okuda and four othersS). In
addition, the authors propose an ITI method to determine the pain-reducing effect of the
acupuncture. The thermal distribution obtained from the experiment shows that there is significant
pain reducing effect made by the twirling—needle method.
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