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Inhibitory mechanism of acupuncture and moxibustion stimula-
tion on the exteroceptive vibration-induced finger flexion reflex
in man. Akihiro OZAKI (Department of Oriental Medicine, Meiji College of Oriental
Medicine, Hiyoshicho, Funaigun, Kyoto 629-03, Japan)

This study indicates that acupuncture and moxibustion stimulation on one side can
inhibit Exteroceptive vibration-induced finger flexion reflex(VFR)produced by vibration
on the surface of the skin of fingers of both hands. This was thought to be due to that
transmission of impulses in the spinal cord producing VFR was inhibited bilaterally,
when unilateral acupuncture or moxibustion stimulus was applied. The degree of inhibi-
tion with acupuncture and moxibution stimulation was, in decreasing order, electro-
acupuncture (insulated needle), electroacupuncture (stainless needle), leaving needle,
indirect moxibustion and cold moxibustion in the ipsilateral side, and the order of the
leaving needle and the indirect moxibustion was reversed in the contralateral side. By
investigating the effects of stimulation of meridian points and their neighboring places,
the location of stimulation where VFR was effectively inhibited was found. Furthermore,
the role played by the organization metamerism was demonstrated. Also prostaglandin
was considered to mediate the effects of acupuncture stimulation on VFR. Concurrent
stimulation of the Hégii (L14) and Biihui (GV 20) did not inhibit VFR. In many of the
subjects with no manifestation of VFR, VFR occurred when acupuncture stimulus was
applied to the Baihui.

key words : exteroceptive vibration-induced finger flexion reflex, inhibition, acupunc-
ture, moxibustion, meridian points.
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Fig, 1. Method of experimentation.

The VFR of both hands is recorded using transducers placed on the skin surface on top of
the joint of the second finger({index finger). The frequency of vibration stimulus was
100 Hz, width 1 mm, with 30 seconds in a seated position, rested and with eyes closed.
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AT DETE, bHEE TR LRk
RO, BIE—ELEBERRNIORBE Lt -
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L7z,

B. RAflE& LU VFR OmAEIM4I4 3

BREOHZFH

s Lol VER w3+ 55447 (L14)

vibration __
BSEC

Tension curves of VFR of both hands.

A : tension increases rapidly, and then remains constant tension. B : tension increases
slowly, and then remains constant. C : tension increases very slowly. D ! tension begins to
increase after a long latency. Both E and F are types in which the tension curves do not

appear.

The arrows in the diagram represent the point of greatest tension in the flexor muscle,



320 b T OIEEPEIRENE SR I S 3 B S o IR

Qv SRE g A D TR NS LI
%, ZEOWATEINCILE LR L © 2
Fig.3 th 5.

Fig. 3w+ X 5w, VFR iy Ga4a,
EAAFRABSEANNO TR EATHT
Zobi, IS AR s of. T L L

tension
. %
1004
’ Right Hégﬁ(m)
) i Right & Left Hégii(uy)
504

EA LN IMox. CMox.
tension W
100-
L
50+
°—E LN Mox.  CM
(!:“) (S,!'Q LS VIO, IOX.
Fig, 3, Acupuncture stimulus inhibiting of

VFR in both hands,
Grey box indicates the maximum percent inhibi-
tion of VFR tension of the right(R)and left(L)
hands during stimulation of Hégﬁ(LM)dn the
right side.
Black box indicates the maximum percent inhibi-
tion of VFR tension of the right(R)and left(L)
hands during simultaneous stimulation of Hégu
on both sides.
E. A(L N.) : Electroacupuncture
(Insulated needle)
E. A.(S. N.,) : Electroacupuncture
(Stainless needle)
L.N. :Leaving needle
I. Mox. : Indirect moxibustion
C. Mox. : Cold moxibustion
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Fig, 4. Acupuncture points on the right-hand
that inhibited VFR in both hands.

R : stimulated side(ipsilateral)of VFR, L : non-
stimulated side(contralateral)of VFR.

A : Hegt (LI4), A’: neighboring place of the
Heégu (10 mm lateral from the Hégt and towards
the thumb), B ; Waiguan(TE 5), C : neighboring
place of the Kongzul (20 mm central from the
Koéngzui), D : Chizé(L5).

When A, A’ and B, were stimulated, VFR was
remarkably inhibited, but inhibition of VFR was

not so strong when C and D, in the upper part of

the anterior forearm, were stimulated.

L Ly BilERiT Lo C (FLigBba), DR
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0 g i 14
cont. acup, recove
Fig, 5. Inhibition of response to acupuncture

stimulation during administration of indometacin
and local anesthetic.

Inhibition of VFR with electroacupuncture at
Hégu(LI4)(@)was not observed when a local
anesthetic was administered in this area(A).
During the administration of indometacin, the
inhibitory effect of electroacupuncture was re-
duced by approximately 27% (B). Inhibition of
VFR by electroacupuncture disappears when the
local anesthetic had worn off, and when the
administration of indometacin was stopped.
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Fig, 6.
of VFR by acupuncture.

Combination of meridian points concurrent stimulus that blocks the inhibition

When Hégti (LI4)was stimulated by electroacupuncture, VFR was inhibited on both sides
(O, @). Electroacupuncture at Biihui(GV 20)did not inhibit VFR(E). With simultaneous
electroacupuncture at both of these points, the inhibition of VFR on the contralateral
side seen during stimulation of Hégi did not occur(A). Similar effects were seen on the

ipsilateral side,
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LAYR”, A ©&lC¢, extension DA% DI}, 7AF—

YES
ON ERROR

A/D SET

START

TIMER-1 SET

NYELD
fr@Mt

Ny B
fLEIEL VA

NO

RESUME
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¢ save LT MENHB. KT, system R
b, system 75 BASIC COMPILER % BASIC C./
(JY 2 —vFA)TEDLE, 2 V1 VEBBT 5.

(1) SET DfEpiT, A2 Y — o4y (WIDTH 4y
), Ax— My, HEMEBOKEI (PSL, PS2),
LR OE S (TS=15%+Var, TT=25%, TD=
58, RitkH= 3%, ITI=1%, . —3A1% FOR
LOOP -G20[H), A&y FOBGL)EZEEL TV,
(2) AD SET ¢ AD = v3—s%x, b 3 5. (3)
LEFT-RIGHT R, #B L, EAERD T
W3 (BL, SENIKELENTAEERT HRED

Ny FVALE
i - F#R

ON ERROR

A &— MIE
&R (H)

1

{3, 7m—Fy—h(1)
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i

ON-TIME$ SET

Ny FLLE
R - FoR

ON ERROR

TIMER-2 SET

Ny FnfE
K - R

1

ON ERROR

ITI

K4, 7r—F+4—1(2)

Tu 5 ARTERLTWAS, -0, EBEDOFIHE
BHIMLD E, FOHFOY T —F v EBPIT
e biew). (4) P4 “MONITOR” E =2 2 v b
L1753 5 55(920 47, 1080 47), =it AD = /.3
— 284 B, Bl offix 27V — v ERERLT,

AD a v A= 2 RELLEBIL T B0 E5 R R T
WARTRDT, 7o/ alEZRH LT HErARL
w7 4 —H() TREATARIBETEI L. L
ML, 775 aRELRPTE, BT 7=y7
%%, (5) AD-CONVERTER + 7 & —% v DFfT,
3230 f51c. B=639-0.4137 * AN% : B 1=39-0.025857 *

AN LisoTBh, =z B, Bl {5 &, cursor
AEHCE . 3240170 B, B1(xr& (k% iz 3 LC)
w2, EHMCEL.

¥, =2 €—FHEZOHZ, FLvor,— (5
1 vFE35 1 vF) o TR oK
L, 2¥—1lik78,—%%kbET,

X ik

1) CONTEC #&&tk, AD12-16S(98) 1 4 v ¥
VI E TR e FORNBHREY . —NIE
EE(1986)
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2) CONTEC #Xa#:, PIO-16/16 (98) : #uigF < 4) ZHFA, BASIC TErhis, VFARL AR
5 VvV ABTIE Y o — VRSB (1985) vvR, 4 vExANVEA<—, THE BASIC 6
3) AABSHs4t, PC-9801 VF/VM BASIC $£152-155(1988)
7 e UV VAT= o 7 (1985)

10 'NAME:DELAY-R

20 ’SAVE "DELAYR",A

30 'THE PROGRAM USES TIMER
’

40

50 's==z==z=zzzz-szzz=s=zz==z== MAIN SEZCC=SoIT=ZCSC=sss==Sso=zzz====x
60 '

70 e el SET —=-ecm e e
80 RUN 90

90 CONSOLE 0,25,0,1

100 ON ERROR GOTO *RESUM

110 CLS 3

120 'WIDTH 80,25: COLOR 7,0
?

140 PS1=40: PT1=40

150 PS2=PS1/2: PT2=PT1/2

160 ' PS1,SIZE OF START; PT1, SIZE OF TAEGET

170 °

180 TS=1.5: TT=2.5: TD=5

190 ' TS=TIME IN START ZONE. TT=TIME IN TARGET ZONE. TD=DELAY TIME.
200 ' IN ORDER OF 0.1 SEC.

210 7

220 TR=3: ITI=1: TJ=20

230 ' TR AND ITI ARE DETERMINED BY TIME$/ON-TIME$ ROUTINE
240 ’ TR=LIMIT OF REACTION TIME

250 ' ITI=ITI (SEC). TJ=JUICE TIME (BY NUMBER OF FOR~-LOOP)
260 ’

270 TB1=10: TB2=10 'BEEP TIME IN START &TARGET ZONES.
280 T9=20 . 'DURATION OF SPOT ILLUMINATION
290 E$=CHR$(236): B$=CHR$(255) 'SPOT MARK

300 - ADSET —--cmmmcm e

310 ’ A/D CONVERTER SET

320 ' Hardware Reset "ICW O"

330 OUT &HD2,&HS80 ' Hard Ware Reset "ICW 0"
340 FOR I=1 TO 200 : NEXT I

350

360 ' Software Reset "OCW 0"

370 ?

380 OUT &HD1,&HO

390 FOR I=1 TO 10 : NEXT I

400 °*

410 ? Timer Set "OCW 2"
420 '

430 OUT &HDO,&HO
440 OUT &HDO,&HO OUT &HD1,&H42
450 OUT &HDO,&H1 OUT &HD1,&H41
460 OUT &HDO,&H1 : OUT &HD1,&H40

OUT &HD1,&H43 Timer High byte set
Timer Mideum byte set
Timer Low byte set

Base Timer set

os a8 oo

- - e o

470 ,

480 Gain Set "OCW 3"

490 ?

500 OUT &HDO,&HO : OUT &HD1,&H80 ' Gain set for O ch
510 OUT &HDO,&HO : OUT &HD1,&HS81 ' Gain set for 1 ch
520 OUT &HDO,&HO : OUT &HD1,&H82 ' Gain set for 2 ch
530 OUT &HDO,&HO : OUT &HD1,&HS83 ' Gain set for 3 ch
540 OUT &HDO,&HO : OUT &HD1,&H84 ' Gain set for 4 ch
550 OUT &HDO,&HO : OUT &HD1,&H85 '’ Gain set for 5 ch
560 OUT &HDO,&HO : OUT &HD1,&H86 ' Gain set for 6 ch
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570
580
590
600
610
620

640
650
660
670
680
6390
700
710
720
730
740
750
760
770
780
790

810
815
820

840
850
860
880
890
900
910
920
930
935
940
945

960

970

980

990

995

1000
1010
1020
1040
1050
1060
1070
1080
1090
1095
1100
1110
1120
1130
1140
1150
1160
1170
1180

OUT &HDO,&HO OUT &HD1,&H87 ' Gain set for 7 ch
OUT &HDO, &HO OUT &HD1,&H88 ' Gain set for 8 ch
OUT &HDO,&HO OUT &HD1,&H89 ' Gain set for 9 ch
OUT &HDO,&HO OUT &HD1,&H8A ' Gain set for 10 ch
OUT &HDO,&HO : OUT &HD1,&H8B ' Gain set for 11 ch
OUT &HDO,&HO : OUT &HD1,&H8C ' Gain set for 12 ch
OuUT &HDO,&HO : OUT &HD1,&H8D ' Gain set for 13 ch
OUT &HDO, &HC OUT &HD1,&HSE ' Qain set for 14 ch
OUT &HDO,&HO OUT &HD1,&HS8F ' Gain set for 15 ch

’

! Mode set "OoCw 1"

b
OUT &HDO,&HO : OUT &HD1,&H21 ’ AUTO INC. 0-15 ch
FOR I=1 TO 10 : NEXT I

LEFT OR RIGHT

'GOSUB *RANDOM

'IF R>5 GOTO 730 ELSE 2640 12640 MUST BE CHANGED

*IF LEFT TARGET ROUTINE IS USED

CLS: WIDTH 40, 25
GOSUB *T.INIT
GOSUB *RANDOM
SSS=R/5
TSET=TS+SSS

" TSET=TS
TT$="START"

GOSUB *ON.TIME ' TIMER-1 SET
LINE(320-PS1,100-PS2)-(320+PS1,100+PS2),2,B,&HFFFF
LINE(318-PS1, 99-PS2)-(318+PS1, 99+PS2),2,B,&HFFFF
LINE(520-PT1,100-PT2)~(520+PT1,100+PT2),2,B,&HFFFF
LINE(518-PT1, 99-PT2)-(518+PT1, 99+PT2),2,B,&HFFFF
GOSUB *ADCON
LOCATE B1,12:
FOR T=0 TO 9:
LOCATE B1,12:
'PRINT B1

IF 320-PS1>B
IF 320+PS1<B
GOTO 880

’

START

PRINT USING "!";E$
NEXT T
PRINT USING"!";B$

GOTO 880
GOTO 880

CLS 3
GOSUB *T.INIT
TSET=TD
TT$="DELAY"
GOSUB *ON.TIME ' TIMER-D SET
LINE(320-PS1,100-PS2)~(320+PS1,100+PS2),2,B,&HFFFF
LINE(318-PS1, 99-PS2)-(318+PSl, 99+PS2),2,B,&HFFFF
GOSUB *ADCON
LOCATE B1,12: PRINT USING"!";E$
FOR T=0 TO T9: NEXT T
LOCATE B1,12: PRINT USING"!";B$
'PRINT B
IF 320-PS1>B GOTO 80
IF 320+PS1<B GOTO 80
GOTO 1040

e BEEP1

F e GO PERIOD
LINE(320-PS1,100-PS2)-(320+4PS1,1004PS2),5,B,&HFFFF
LINE(318-PS1, 99-PS2)-(318+PS1, 99+PS2),5,B,&HFFFF

'EITHER OF TSET IS SELECTED
14

'START FRAME
1

'RIGHT TARGET

'SPOT ON
14

'SPOT OFF
'MONITOR

'START FRAME

’

’"MONITOR

'BLUE(GO SIGN)
]



'LINE(520-PT1,100-PT2)-(520+PT1,100+PT2),2,B,&HFFFF
'"LINE(518-PT1, 99-PT2)-(518+PT1, 99+PT2),2,B,&HFFFF
$89=3

GOSUB *TIMEO

ON. TIME$=TIMEO$ GOSUB 80

TIME$ ON

"TSET=TR

'"PTT$="GO"

?GOSUB ¥ON.TIME-R

FOR 1=0 TO 100

GOSUB *ADCON

IF B<320-PS1 GOTO 80

IF B>5204PT1 GOTO 80

IF 520-PT1<B° GOTO 1360

LOCATE B1,12: PRINT USING"!";E$

FOR T=0 TO T9: NEXT T

LOCATE B1,12: PRINT USING"!";B$

------------------------ TARGET PERIOD —---—-mm—eeeme

TIME$ OFF

CLS 3
LINE(520-PT1,100-PT2)~-(520+PT1,100+PT2),2,B,&HFFFF
LINE(518-PT1, 99-PT2)-(518+PT1, 99+PT2),2,B,&HFFFF
GOSUB *T.INIT

TSET=TT

TT$="TARGET"

GOSUB *ON.TIME 'TIMER-2 SET

GOSUB *ADCON

IF B<520-PT1 GOTO 80

IF 520+PT1<B GOTO 80

LOCATE B1,12: PRINT USING"!";E$

FOR T=0 TO T9: NEXT T

LOCATE B1,12: PRINT USING"!";B$

GOTO 1440

------------------------ BEEP2 ~w-~esmmrrcmc e
*BEEP2

BEEP 1: FOR T=0 TO TB2: NEXT T: BEEP O

D il D L L L e JUICE ~----cwemmcccmcccccen——-
FOR I=0 TO TJ
OUT &HD6,2
NEXT I
OUT &HD6,0

Y e e ITI ~———mwmmem e crc e
CLS 3
S$89=1

GOSUB *TIMEO
ON TIME$=TIMEO$ GOSUB 80

TIME$ ON

GOTO 3100

END

'ozzzzz==z==z==z==zzz======== SUBROUTINES ===z===zzs====z==z====
’

e e AD CONVERTER ---==-eccmccee—-
*ADCON

'conversion start

OUT &HD1,&HF5 ' GATE on timer trig

IF (INP(&HD1) AND &H80)<>&H80 THEN 3230
AL=INP(&HD2): AH=INP(&HD3)

AN%=((AH AND &HF)*256+AL)
B=639-.4137%AN%: B1=39-.025857*%AN%

'B=  .4137%AN%: B1=.025857%AN%

------------------------ TIMER END SET ----m-meecen--

X*TIMEO

335

'RIGHT TARGET



3370 T$=TIME$

3380 HH=VAL(LEFT$(T$,2))

3390 MM=VAL(MID$(T$,4,2))

3400 SS=VAL(RIGHT$(T$,2))

3410 TTO=3600%xHH+60%MM+SS

3420 SS=SS+SS9

3430 FOR I=0 TO 1

3440 MM=MM+SS¥60: SS=SS MOD 60

3450 HH=HH+MM¥60: MM=MM MOD 60

3460 DD=DD+HH¥24: HH=HH MOD 24

3470 NEXT

3480 HH1=INT(HH/10):HHO=HH MOD 10

3490 MMI=INT(MM/10):MMO=MM MOD 10

3500 SS1=INT(SS/10):SS0=SS MOD 10

3510 SS1=551+448:550=SS0+48:HH1=HH1+48:HHO=HHO+48:MM1=MM1+48:MM0=MM0+48
3520 SS1$=CHR$(SS1): SS0$=CHR$(SS0)

3530 MM1$=CHR$ (MM1): MMO$=CHR$ (MMO)

3540 HH1$=CHR$(HH1): HHO$=CHRS$ (HHO)

3550 TIMEO$=HH1$+HHO$+":"+MM1$+MMOS+":"+SS1$+SS0$

3560 RETURN

3660 '---mmmmmm e TIMER INITIALIZE ----——-—====
3670 *T.INIT

3680 DEF FNE(X)=PEEK(X)+PEEK(X+1)%256

3690 DEF SEG=0: AD=8%4

3700 SEG8=FNE(AD+2): A=FNE(AD): DEF SEG=SEGS8

3710 FOR I=A TO A+100 .

3720 IF PEEK(I)=&H2E THEN 3740 '2E FF OE -- --
3730 NEXT: BEEP: END

3740 IF FNE(I+1)<>&HEFF THEN BEEP: END

3750 AD8=FNE(I+3) "OFFSET ADDRESS OF TIME COUNTER
3760 RETURN

3770 °

3780 *———mmmmmmmmmm e TIMER ==-=————mmmmmmmm e

3790 XON.TIME

3800 TSET!=INT(TSET/655.36)

3810 TSET2=CINT(TSET*100-TSET1%65536!)

3820 TSET$=RIGHT$("000"+HEX$(TSET2),4)

3830 IF TT$="START" GOTO 3860

3840 IF TT$="TARGET" GOTO 3870

3850 IF TT$="DELAY" GOTO 3880

3860 ON TIME$="04:00:00" GOSUB *TIME1.0UT :GOTO 3890
3870 ON TIME$="04:00:00" GOSUB *TIME2.0OUT :GOTO 3890
3880 ON TIME$="04:00:00" GOSUB *TIMED.OUT :GOTO 3890
3885 ’ "04:00:00" ; DUMMY TIME

3890 TIME$ ON

3900 DEF SEG=SEGPTR(7): POKE &H47A, TSETIi+1

3910 DEF SEG=SEG8: POKE ADS8, VAL("&H"+RIGHT$(TSET$,2))

3920 POKE AD8+1, VAL("&H"+ LEFT$(TSET$,2))
3930 RETURN
3940 ? o RANDOMIZE ~-——-—-—mm—cmmmmem

3950 *RANDOM

3960 T$=TIMES$

3970 S=VAL(RIGHT$(T$,2))

3980 RANDOMIZE (S)

3990 R=INT(RNDx*10)

4000 ’'PRINT R 'MONITOR
4010 RETURN

4030 *RESUM
4040 RESUME 80
4100 END
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