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Summary :

[Purpose] This study investigated the effect of low (3Hz) and high (100Hz) frequency electroacupuncture
(EA) on the development of hyperalgesia during carrageenan-induced inflammation, and to clarify its mecha-
nism of analgesia.

[Materials and Methods] Male Sprague-Dawley rats were used (n=34). Carrageenan was subcutaneously
injected into the intraplantar of the left hind paw of rats to induce inflammation, and EA were given in the
left hind paw. Hyperalgesia was defined as quautitatively measured using the paw pressure threshold (PPT)
required to elicit paw withdrawal (Randall Sellito Test).

The rats were divided into three groups - the carrageenan group, carrageenan+3Hz EA group, and carr-
ageenan+ 100Hz EA group. In the EA groups, rats were received EA in the left anterior tibial muscles for
a period of 60min at each frequency. The rats receiving 3Hz EA were further divided into naloxone
intraperitoneal (i.p.) injection group and naloxone subcutaneous (s.c.) injection group. Naloxone was admini-
stered immediately before 3Hz EA by either i.p. injection or local intraplantar injection of the inflamed paw
and contralateral paw.

[Results] Three hours after carrageenan injection, a marked ipsilateral inflammatory response (swelling)
appeared and PPT in the inflamed paw was decreased significantly. At this time, PPT in the contralateral
paw was also decreased. In addition, when rats received either 3Hz or 100Hz EA, analgesic effects were
induced in the bilateral hind paws in the carrageenan + 3Hz EA group, but only in the inflamed paw in
the carrageenan + 100Hz EA group. Moreover, the analgesic effects induced by 3Hz EA were partly
antagonized by naloxone i.p. injection. However, the analgesic effects induced in inflamed paw by 3Hz
EA were completely antagonized by naloxone given by local intraplantar injection.

[Discussion] These findings suggest that EA reduces inflammation-induced hyperalgesia. The analgesic
effects on the bilateral hind paws induced by 3Hz EA may be mediated by not only central endogenous
morphin-like substances, but also by morphin-like substances produced in the peripheral tissue of the inflamed
site.
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