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Abstract

The purpose of this study was to demonstrate the effects of silver spike point (SSP) low
frequency electrical stimulation on plasma B-endorphin activities measured by radio-
immunoassay from normal volunteer and the effects of B-endorphin on 5-hydroxytryptamine
(5-HT, serotonin)-induced contraction investigated by isometric tension methode in rats.

The current of 3 Hz continue type, but not 100 Hz continue type, of SSP low frequency
electrical stimulation significantly increased in plasma B-endorphin from normal volunteer.

The endothelial cell-dependent 5-HT-induced contractions were inhibited by B-endorphin 1



UM.

These results suggest that the PB-endorphin regulates nociceptive-like substance, such as
5-HT, in part and that the SSP low frequency electrical stimulation, specifically current of
low frequency of 3 Hz continue type, significantly increases plasma B-endorphin from normal
volunteer.
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5-Hydroxytryptamine(°} 3t 5-HT)-F% o 4% W&o ujd B-endorphin® <A@ zbols, 3
3] Al E(endothelial cell, ©}3} EC)9 248 <olrr] g8 WaAZsF e @z (ofs ECHF WA
“7} Qe ()8 EC-)Y 2722 po] AASHHFig. 1). WAAEY e 39, 5-HTZ 58 &
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Fig. 1. Representation tracing obtained by endothelial cell dependent (B) and independent (A) B
-endorphin-induced relaxation, and time response curve of B-endorphin 1 pM (C) in rat aortic muscle
strips. '

5~-HT, 5-hydroxytryptamine or serotonin, SNP, sodium nitroprusside; EC+, presence of endothelial cell;
EC-, absence of endothelial cell;, WO, wash out. * p < 0.05 vs control group.
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Fig. 2. Effects of silver spike point electrical stimulation on plasma B-endorphin from healthy
volunteer.

SSP, silver spike point low frequency electrical stimulation. * p < 0.05 vs control group.
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Fig. 3. Schematic representation of signal transduction of silver spike point low frequency electrical
stimulation-induced pain inhibition and analgesic effect.

SSP, silver spike point low frequency electrical stimulation; EA, electroacupuncture; LF, low frequency;
HF, high frequency; A-5,-B ANF, A-6-B afferent nerve fiber; U-R, l-type opioid receptor; §x,0
-R, 8-type, kK-type, 6-type opioid receptor; cAMP, cyclic adenosine monophosphate.
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enkephalins, 22|31  B-endorphin®] EgE =), prodynorphin,  proenkephalin,  Z¥]il
pro-opiomelanocortin(e] 3} POMC)e. & 56 fFelde Aoz delr duvk(Przewlocki®t Przewlocka, 2001).
E3] o]Fd 4 B-endorphine AFA 2l POMCEY-8 F8l ¥ B-lipotropin(&2 B-LPH)S C-ZdF9 61-91
A ofnxeAto 2 FAF cH(Jacquet®t Marks, 1976; Nakanishi &, 1979).
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Folu} ANE Fugel AMAF Foi group T £ A-8 F+AA AAAF7E 2AgHH(Wu 5, 1974;
Liao, 1978 Han®} Terenius, 1982, Yao %, 1982; Wang 5, 1985), 91 A% A A B-endorphin®] 2] %
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AA A naloxonee] €8] AdrE kil gri(Kato &, 1992; Slugg T, 2000)(Fig. 3).

&9 Kania® van Miert(1992)= 92 o] glE F(sheep)?) A3H Ao %o 3 p-endorphin®] ¥F9 £3
(rumen contraction)& GAAZIT L BEndl¥on, Faletti $(1992)2 A7 AAl" H=9 gz A
FEEE ALH-5¥4 2 £35S f-endorphine] JARTkE Busgct 2 FF5 APAA A8
Aol glodA 2 4£& £2E2A¢ 5-HTH WdHKanayama 5, 2003) B-endorphin®] A &ZFE= AHe Bu
gl dA ok ey B AdgPolA B-endorphind @S AE EA3E A AR 5-HT-F% & F
ZAAEAE Jed Aoz vF, 5-HT-#3d 5F5H47]dd B-endorphine] A4FEE & & AeH,
o] AAYHNE WA YA3HE X(endogenous nitric oxide, ©l18F NOYoF #-2 WIAAHERH olglzt
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