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LR & fi A fe T 200 M OBE AL Z TFI9E &R
WMEIZTHIWRT. AR, ERIRBWTIINE
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TEHMN, RBOBESERBONE ENDAERT
AR TEENS 5 HMEE TO LFIISRETRP
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TH, 10HEICBVWTOAFEENRD o N
A, EHOZFNFNIIBWTHRAIMIED 12.5
mm BN BRI ORRE S ER A e L 2BRIZIEHE
BEZFEDE. KA bRy 7Bz L, Oxy-
Hb DB E, MRETE fé:@{ﬁ'tti%fﬁ#ll%llﬁj%
A5 B ELIRIZA, ERALBAERENRD
#17=. total Hb IZBWVTIZALTIZI057, 205}1@
T, ELTIR20MEOFEERIZEREE (BRI
LAHEBTOEOHNEBOENLDKEWN)
W=, LaLl, 12.5m #N/-EBICBITS
ABELESDOAEDOE EEOELO B
WTIRBAEEERED A 2.
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BRI EEELATH O, B OISR
LOFBNITHT DN OLITT NIV b -
AR — )L DEBNZHE D R RILA NS bV ORI
T3, HELOFEE»ERTH20ENHS. L
U, [ — LRk O E R IR RE 12 B W T EELIC
LOBHOBFSRIFIT —ELHREZOT,
Wixa bO—ILEMNS DFEFZRY RIVOEL
BEBORRNMEORER(LICKEFEL, T
W2 2RI b« R=)LOKBRNHTIIESDZ &M
HohTws", o, #ELIck D RS
PEREL D HEBONABENEL LS T LITFHHR
ELLTEBIZHANST S, XOBELOEEIL
BB FREEIC R TWDA, SENIMH
WS % 650 nm~900 nm & T O Hogz i)
Wi & L7-OTIRE —E & HBE5. Fiz, &
NZEEDESZTI2EEFIBRNENIC WEEIZ
HAEEABRENEL LD TEDIZHIINAART ML
DE—7 OSULAR Z 225, Z OREEILHEEIE
RICTHRHIEL 2 HICBINARY MIVEEHL -
LNBERBBEDLDIZIIEENBREEZERNT S
WENH B, ZODHIZERF /K 107
sec) FREED NV AFEE W TR &+ 4 FxRefa 4
MERE A FF DOBRHHARIZ L O time resolved spectroscopy
BT OMENRHNEBICERTE RV, LML,
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AL T O MR OWRIC & 2 T EOE
BIIRECLELDIBEBEELHETINTEDY 4@
DEBREFHGTHLHERMP —ELHRELEEX
5NM%. £k SEHOBHROLSIZ—DDRIA
RT MPNL DN ORIMEITK S ART ML
DEREHZTEICE, &AXT MLEGEDF
N R EFF OO R RITICIZHE, 2 .
SHEFSNZEIVBESMMERE OB (arbitrary
unit) TRASIND ORI FHARENRETETH
BHI=®7ZH3, time resolved spectroscopy 12k % H
Z& N ORipEEE T OBmEH T 780 nm KX 830
nm {285V 5 EZICEEFEERED 3 cnD RO EE
BEOFEYIZ13.6cn, 14.4cmTHOEAZED K
ELARVY, EELESAREIEREROHIE
RECCHEKFETZOT, silOEEAREEZHAN
THEE IV IBEOHIHEZHEET S 2 L3 fThik
Mol LinL, SEOXDIZE—HERTOH
EETHNIEEAREZ TR —LA2LTE
NWREOEEZT LI EITEMELTRZYTHS
EEZLNS.

HEARD KD TRREARAAS L 72EE—E DR
ERSTHRNBILND 2o Tamd sl ent
MonTWD, FEROBED K DI EFHEIZH L
TEEAMIZANL, —EOEHZEENZLIS
TEHALUEBEICmE TN 5L Z A R
DBRE3IHFO 1IN 27 1 BEOREEX THE
LiEXABELSENS I EBHNTNSS Y,
4 EEE ORIEITIEESZCEMERZ Son, B
AIEI0mm i2RELAZDT, ZOHEREIRXT
hendkE2~3m, 3~5mm EHEEZINS.
S EEUERES TESIHEESZ10m &
LABEIZBWTHE (BX9.0m) RUEDE
(BZ5.7m) OTFICREABHEEZSAITEREHK
AIEBE, REBBROTIA XY L2 T
RTERWHALABTRHATEZSOT (HY
KHFHE), LROHEFIIZHLEZASND,

RS GHAETRNBEZRET S I LT
E/sn)y, MHKBE ORI AR BT S &
W2 TES. HBMKBEOELE ZSBICIEHM
BADOWA MR &R MARED/INT > ZPE(
L, 77 h—RETRIRAMKE & 7k
FOE-> THBOMKBENLEFL TWTHHBED
MiFEEA EFL Thd EIE TERL, FER
TIA MR AL THAIL0~2073 I BN THM MK R D

EEMEO SN, ZHIERBEEME R TH MR
FOMKEPEA-EEZS5NS, ZOMikED
M Oxy-Hb @ EH (& Deoxy-Hb DA T
BTN TSN, ZORICHBOREZ/CHH
FrizHigla iz EldEBA SN, {£-T, 4l
Wiz L OB OMREIZEML, Tl %
BECEMET L, BEMMEDOLD LMK
RUBIRNE A LIEERETHS D MRS
ns.

e b2 K 2 FAFRIRIT 535 SRS AT HEMT L2 4 Ak i
EEOWMBRAEICED 725, BRETITTWVIE
ERIGMRELRZIENEZOND. ZOH%E
TN B 7= DI RIS D 2 T O FERE (7.
5mm &12.5mm) (B D Mk EZEE FREC
BIELZ. SRIRTLDIZ, BREH, S OIS
(15 mm LA {23t L TR &S 3172 Oxy-Hb @ 157
BEICIIARGENES, HBRIERIC iRy
HAamBERIGARI > TWA Z EAHREN 5.

NEHSIEHR U =) 2R R O 2]
BICX-oTHRESTAZIEZRELTHEOY, 4ME
AWi=f#ER <Y I=H) ICL2EEXED
RED)IZEHSOEBEHLIFFELWEHE S
NTWAET, Ik, BFIEICXSNEOHE
MEBEHMICHAOEEIZHGEL TEZ > THWAD T
f2<, BFEIZE > TCRMHESZEDOR) E—FILZ
HEEMH Z N, axon reflex (2L DHINT S H
HEFICITTEEOMENEIREI TS EH
A5N15Y. MERIGOFEALSIEND 28T
BIZ1E, T HITHEREN S OE#EE (L8 Tat
HEMAS ZENGHEBELEZI SN S.

TR BT B i KD AR T
BEENSEZEIZHL THEBICHBIT L MEOEM
B E < HERETERIVFIZEDDSHLEMNIRS
TWwa., Zhid, BB TEREAEELE
REBWT =AM EBTFEL TNDHA,
MRz X ORI ARIEDEENET 3mm LLNO
HAETEL, L0 HIFEHRORITTI &R
=5,

SEOERFBRTIT, HAKRTHOMBNTY
OE > ERIZDODWTERER - FEEICARLEE
HOENALNTERL, BRIEFROEICEL
TRARBCGEWSS D EEFRLERN . 5
B L7387 O > OB nAT B IC X
% axon reflex &5 2 5 EFHEMEROHFEIZL -
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THHENAZ2—0XRTy 1 ROEREITHEE
TEIENBGEINDD, NS ORFTRIEHE
FREFERRNTEN RN EZREL THWD EHE
RTE, Zv hOMORHICHT ZMEZRICD
WU » EREROZREZEDEN S Z)IERHS
DIEEE—FT S, Liarl, SEOFEHKILZT
BREFERNROMIZENBNVWI E2HETEDIZ
EREFWEEEBAONT, ZHICHITERE - &%
RS RN OEZOREE S ORI EET S
EEDLND. RICE TR ORBIADIND
HAEREERRIIBOWTRAESIEESENH DK
IRz BEARE & & BITRET B N EBREN
ETH5.

maft, BdElIhrHr o ER-OLE T Y —
vanilloid receptor subtype 1 (VR 1) IZH/ERAT
LHEVND T EMHAEMIZEINTNSEY, TOEE
FIIFRMORESA - 12— O OMIRE, 1,
MREEENTRIRBETET S EEAONTVWTE
< DEBERZERT. A7891 2 > OMRIHRS
R EBEICE>TEL, KBETIIEBERE
FHEID, SRETIINARCBERABED
S, [FERIZ, 2R E FPTZB W TRIEME D RIG
T AEAERECSIEREITH, H 7Y
DFIFIXINERDBRT I ETHEERRZ
U, PR AR R R 5 D W I3 29 R & 1
ETHIEAMBNTNSY, SEIOERITHER
T ERO07EOHDELEHERRE LA,
BERIRBIZB W THRIEHAHIFICHE > TED
RUBWONAIENENI ERZEZHDED L,
HERETORMOBEE/S T, B~ED
HI TRV EBEINLE0EKROREZBHRET
ERHIZBNWTRET A Z &M ADIBENERED AR
ZANEBRD ETRESIILETHS. £/, 5
EIFESL L 7= EBRARMEA D XK S BRI /Z T T
B, BYL—F—HEBIIOWTHEATESD
TINSORA~NGEADRIEOBEWERFT S Z
EHATRETH D, Tho b S HOBETH B,

VI. ¥ & &
fEE R A DFicEER (L 104 ng) % 1 HiE
L, EFEB (0~3m) RUKRTERE (3~
5mm) DFEANTETOE BEOLLERFRIE
DHBETLORFL, DTOMREEE-.
1. WARMED 7.5mm &Ik 12,5 nm B/ 2 Fik

BIzH LTI, HAKTEEZID Oxy-Hb &, toial
Hb FEOHEELR ERZEDAFBEETOS0M
IZiEmL 7.

MaZER&L D 12,5 mn BEN /- FEBIZBWTIR
Oxy-Hb & UF total Hb OBEEIIHEAK TEKLD
EREMHY, 107#, 2073BICEERLENR
E L7z,

2. EFEREOEME (7.5m) SEAE (12.5
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Changes in subcutaneous tissue hemoglobin concentration due to indirect

moxibustion to the human forearm

Ryuzo Tanaka'', Eiichi Chihara®’, Toshinori Yukimachi’, Tatsuzo Nakamura®’

'Graduate School of Clinical Acupuncture and Moxibustion,

Meiji University of Oriental Medicine

‘Department of Anesthesiology, Meiji University of Oriental Medicine
‘Department of Health Promoting Acupunciure and Moxibustion,

Meiji University of Oriental Medicine

Summary . Moxibustion, one of the traditional treatments used in oriental medicine, has been applied to
patients to improve local blood flow in chronically injured tissue. We used near infrared spectroscopy
to study hemoglobin (Hb) changes in subcutaneous tissue due to indirect moxibustion. Eleven fit adults
voluntarily participated in the experiment. A paper cartridge with 104mg of moxa was placed on two
different points: Ximen (PC4) and the midpoint (E-site) between Ximen and Quze (PC3)on the left forearm.

The absorption spectrum (650 nm-900 nm) of the subcutaneous tissue was repeatedly measured with a near
infrared spectrometer MCPD 2000, Ohtsuka Denshi Co. Ltd., Japan, before moxibustion, Omin, 5min, [0min,
and 20min post-moxibustion. The spread of moxibustion effects in the superficial layer was measured at a
distance of 7.5mm ("proximal”) and 12.5mm ("distal”) to the moxibustion point, and the effect to the deep
layer was measured at a distance ol 12.5mm from the moxibustion point. Changes in tissue concentrations
of oxy-Hb and deoxy-Hb were calculated from the difference between the pre- and post-moxibustion spectra.

Increase in concentrations of oxy-Hb and total Hb at the superficial layer started with moxibustion at
both Ximen and E-site, and this hyperemia remained for 20 min after moxibustion. Significant increases in
concentrations of oxy-Hb and total Hb at the deep layer at both Ximen and E-site were recognized 10 and
20 min after the moxibustion. It was found that the increase in subcutaneous hemoglobin concentration
within a radius of I15mm from the moxibustion site varied little in the superficial layer. There was no sig-
nificant difference in the response of tissue hyperemia found at a meridian point (Ximen) compared with
that at a non-meridian point (E-site).
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