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v, Functional dyspepsia (FD : BEREM: H ByiE) Tix
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REDPREI T 5, EEEM N EEE O HEN
W IL#ECH 5 Rome Il (2006) 12 X % & FD ik &
% o PR b 7o U - DR % O RE IR &
6 ALLEH DL DAV, BEEBIIHERI R
BN DEERINTWS Y. 2006 4 0 IEHEKET
I”X b FD o ZWi LA F - 722%, K7 FD &
EINDEEDLRWIEREHT 2 EE b EHKRGBE
TREWEEZLRS.
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FEIRDBEERE LTI KADBRATED, WRESORE
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ThTW5b.
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HTEREERLREEZOND, BEWZWEE 2
L 7 H o BRI X IR BB llE T X A
itk e LTHEY ShTwd, Seilimo s
HEEHCBIRT 5 2 h g TOWME "0 IR TR
ANDOPRARNTENE L, BORODRICHY TS L5
b BT O BRI B3 5 BRI RS IR,
b~ R o RGN B o B EBREE I R TR
AT o700, AEBRTIHEFRABEHW
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FER LI EHE B O BEAE 2N I M F A S 1 8 44
(45 : 23.0 £ 0.9 5%, A3 : 62.4 & 5.4kg, BMI :
214 = 15) [(mean = SD] # XK & Lic. *EFT
A E (kg) Hic b dml o fRH K BT o H R
HES OBy 29 30 EiZ Lic. H & T
FERE & ) B oD AT K FEEHR & W] IR i i 2B i & 17 8
HTHLORMEREE L, Wifaw ik Lie, #
BB X TFOAMEOE R, Bethi oL,
NEBC X HAEREK. Ik, AFRIIUBEERE
BERF e R Ao KR (21-8-1) 2 CTfr - 7.

1. BEHIR

FERHT O B AR R AR 5 cdic, @HEmD o
WA B L o thie, SEBG o 5 REEHT ¥ i
B & LT 400kcal DFEFEREM (F ) —2 1 b
Tuy 7, KREFEHEE) 2EEOKG &I HBRE
B X, ToRzs oA IR L. i
FERBRAIATRTO 3 RIS AR L. B okEE
LH oEBIEREofllic, B AWt & o
BZOEAZES BB, BB R O F TR
BiRiC X HERMOBMENIC X » 400kcal DA v Y — 2
1 b HEALLS g oRER T /3w &
RHERL TR Y, AT b FEBRRTD RS
MG HREW NG D a2 & 2R L TR
wHIR U7z,

2. EREE

PR E AP ER ORI E SR, & ehr R E
20 200 FH LI ORRETY 7 v 7 A3, 5
B IE T O A HRR LTz, 20 o ZE o
CRED AR L, oo 305 o §#HEIRE 285
P, HERICCETRE S IhcBlg L. e
s> HEPRER D G 2 D Tebic, [RIRFCHER
B M, A, OBEXEHE UG L.

BAREEMERILY —F—F v 77—t
2 # 7 1 —FLO-CIWIN, * A7 = —7#) %
WA 3R R R B E i 7 v — 7 &4
HLAEL, OLERLOEREE (cardio fax, HAMN
) A UOENKMER Y B UkEEE
BICTHGE L, OEX, BOE M sk sen i Hll
LT,

3 0 G 118 A D 2 W 3% 1 (Logic™400, GE
Yokogawa medical systems) ZfEH L, F#le—F
BE—F, FYu—7ikav Xy 7 28 (KK
5MHz) % H\~ T H P e 8 oo S B 2 Bl H L 7e.
ERE R E TR A Y O Preset % W7z, 7

o — 7 Mg AR O T & B AR SR EA HE
i, SRS DI KENR & DS AR s ©
& % H oRRM % B PR E o Wrif & L TSR
WCHH O 7 — & % v CTIEHC e Uik L
THMR L7 (Fig. 1,2).

HENIIEENE (EG, nipro) ML, BEo
LB LB & ¥ oL i BE U CA R SR
Wiz, e - 2o RE S v P TR A B A U IR HE
M & JEEMO BN 2ES 1 BEcs L (Fig.
. RGP0 BEXEBZRET HDHIIC
5.4cycle/min X D 3\ R 5 (R wr L CllE L
7o, HERIGE ST 2 WRE & FRRCE L CHlE
AT, FRBT RS A doR Rl U e,

Fig. 1. @& WZWELED 7 v —7 K OH BEREMD LB
EETLLWEEE D 7' v — 713N B RIRISGE O T & I 25 5
ML B RN O RN 7 — & 2 A TR [
a2 Uikt L CHiRf L 7.
HEREEEREG (EG, nipro) ZEMAL, EMmoALELRE
5% ORI U CHR I KR M, AFWE - A
NS 8 v TR TR e B A U R HE TR A & E B D TR 2 % 1
Mg Rig L.

(&)

Fig. 2. BP0 REER I IR T D 8 35 P 15

[ RIRZE L s & A~ D IE R B % H 24 U R I AR T
FrUE G TR & IERBYIR 2 & To i i 1 AT 23 R
bhb.



T A ENER (s vy F¥ 2 0 AEME
i, OMRON) #fiH LA Eic~y v = v F &3k
& LAIE L.

G O BRI B Lo WS MY 22
iR, W] 1>\~ T Categorical Scale (LLF
CS) ZHWSER (4:m<KLD, 3: 5%, 2:
PULBHD, 1:13EAERY, 0: &R UKW TEHE
fili L 7.

3. ¥BO&H

FERIF O 0 AR O KA KCEHERO [RNHO%
WL WK (BEEE—# 84mg/1000ml (fk7K), pH-7.4,
keal - # v o) 78 - JRE - RIKAL-0. o A&
FR) ZHAW, ToE X F 36 CIfii L.

PO & LT LK 02 & 13 AE (kg)
Hizdml & L. ¥7, Rk L BB
IEENEERECL D RKE LS Eeb I o d 5
7o DRI 23h B L 3 e #i— L 7.

4. RERER
i B O RE 0 AT IRE o> 3 43 ] & RE D AL R 15
7 E TO 18 AT o 7o, R BRI RARAITL & L

THETHAL CS-2000 (7 F 7 v 48D A4 L.

BTRA O T X FERBAENICE M L, 3%
T T VI it S 44°C 4 30 F [l B o [ R in 284
WE L, ETFRAROMN T E XS B2
HEOWMECHELYRITZ WX S5, THof
7-12 BHERRZE L D £ 2cm AT NG ET 6 4 FTICBLE
L7z, THIZBAEZFITI W THILEHEIR D i
AWBEHDORSRTHHIELDIRRAN, RN, B
RACHB L TWD. JERSUIE 7, 55 8 Bak iz
BRI DI —~FH 5, HFa7UXEE 9, Z8 10 ke
R o s —~F A, PRy 11, 5 12 BakE e
L D S —~F 5 AL E T B

5. FRRTAE
fERT DB G WL WEE X 0 3 5 i i BT R
KRWr OBz © 7 AN L DBRBES &L

C HDD-Recorder (RDR-HX67, SONY) 1 CTElét L 72,

W5 f5 5 1% TV-tuner (GV1394TV/M3; I-O DATE) %
ALTIRBRET AL 7 4L ELTAY E
& — (Mac mini; Apple computer) ZHL D JAZ, i
WLFE Y 7 b (Image J; NIH) 2T 1840 oM™
A EER W I RS 2 e U 7. AP T ai e SR i A o 281k
FIERIZ X B 7 A4 RO ET B IodIic 5 B E)
SR AT R U 7e. R I G o AT LR EK K AT
#% 2-5 4y, 7-10%y, 12-15%y, 17-20 %3 @ 5 531
180 Ml 7 — & AT L, H o EBEBERE O 51l &

FEERAFBSREADRKEDOBIRENRIFTHE 3

LT [HEMErEiB o Fambs ] [ H B 60
o IRAEREIE ] TAmplitude Index| &2\~ CTEEffi L 72
(Fig. 3).

H BB A R o Wi O HERR X B A O
PR A 3% LTl b B, 180 B o |y
i W TR D ZEBY O P31 (Fad o Cm ki)
BRDBEROEH T 2D ETENBOBHEE %
AP L 72,

Amplitude index o il I ZINAHTEE) 2 & L, 180 Fhf]
DF—2 X LHRES ¥ T TFom &l
L7

Amplitude index = [ (ABS (Ci — Cm)) ;_; _ 150]

/" [Cm x 180]
HL, CixlMowmE (i=1-180), Cmix
B RERIKDOFAIED DT ETD 180 A1 v + DF
¥l % 7= L, amplitude index ® 453 @ 4 T35 1%
[(C1 —Cm) o#axHiE+ (C2 — Cm) o#axHE+ - -
+ (C180 — Cm) offaxffE] %7

BRI R Db A S HICEE L TS 2
12D I IHANE D WA TR R b . B P i B S W T
D REIRF I ZEAL D £ WU R I 3\ CHE A o d A il
(e & b U7k &Ml (e b M L 72 iRig)
bR = (Max — Min)  Max x 100 =b /
ax 100 #HH L7 (Fig. 4). &OAmBcix 5
KAERESC S (postprandial dip) DB R ER < 7o
KOO ARKS 00 (REWIIREZK T T %)
PEO AR 15 0 F CHlAfIC VT THML, |
O— Bl BHETGE) (g0 O IHER £ C) oW
RO RE £ TRDHEE L 7.

T KA PRI S8 oo IR B0 38 S R L v S b
ToREIRFI 7o W o T R 0T & 0 sk iz,

i, BRAGEHOHEITEBEROBELE L DR
iz, HETLVELRC 1 HEBEORINELON
ikt L€ Charts (version5.4.2 A/D Instruments) %
HAWTE®E 7 — v =4 # (fast Fourie transform :
FFT) %47\ A2 b AT CIRRD N7 — %R
FTRBEE ©— 2 AW E Lic, A2+ 5 AH
1% Cosine bell v 1+ v F v % i f§ L 128point ® FFT
P4 R TITote. NIRRT AiE 2-5 45, 7-10 47,
12-15 43, 17-20 %73 ® 5 5345 i 180 #hfEj oo 57— & i
%t LCfi-7% (Fig.3).

BARMEEMKERY —F—Fy 77 —Miit &
DS IIfEi%d A-D 2 v 8 — & (PowerLab, A/ID
Instruments) % 41 L T Chart5 (version5.4.2 A/D Instru-
ments) 1D A KR FIGEZ KDz, OERILFEE
1z L T Chart5 12X » 1A % R-R [ iz heart rate vari-
ability (HRV) f##7 %17\, LF/HF &%) H=x> CVNN
wRedT, FERIBE M E R X VO, LF/HF
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B —————
gy ——of——K

Fig.3. MELMFDL 1 27—

20 o LEOBICREN AR L, 080 30 7o HEBKE 2B s, HERC CEEEE Lt Blig L. Ao
{ BRI LRE 0 AR 3 ERED AR 15 0 TIT o 7 (R, T icfbo BAMRER O RIE % 4 % e it AR L ER,

TR B M i A AE LARES L.

THEGEEEN (O) oo AR (4 mlkg) # 2-5 min, 7-10 min, 12-15

min, 17-20 min @ 5 554512 180 Bl 7 — & &g L 7. OERG R OER G mikit (W) b FEf LT8Rk AR 2-5
min, 7-10 min, 12-15 min, 17-20 min @ 5 4345 180 BED 7 — & 24T LTz, InE, MEHEE (A) 3o A, &0
Afifh, RO ARER, O AME 10 min g, 20 min RRZflE L.

Fig. 4. IUfilE 0943 o 53 5

B b, CVNN o fg b L3 RE 1 & fif ek 1 A 2 2-5
4y, 7-10 %y, 12-15%y, 17-20 43 @ 5 43451 180 #
o7 —2%2MH L (Fig. 3).

PRI FE D PNFE 137 7 FE DML oo - 3172 Bas o % 12
R UL I X I X 5 ok 0 ARERT, B,
AT 10 I llE Lie, F1, IR o CS
DEEHETEFC L 8L RIKBRRE I 2 570,
HEHER 2L L T WA FHEO R T4
DETHEEIRLTH B, KIE & [ U Rk CHEIR
L7z (Fig. 3).

6. #ataLiE

X HATE & Al BARE D RER] o 75 D BUE I X T IT LB S
Bz W, BRI O RERFIYZE L O % 8 Hi i i
—NF RERE 5 B & Hwico b, Tukey test
A L7z, #iil v 7 b StateMatelll (ATMS, Tokyo)
Z TN L 7e. fabis 596 K & A & & FWr L
1.

[cm?] —— AR —— RNy

101

a /L~\<L\J :

" <
6 r

2r *

0 . . ,
17-20min 2-5min ‘ 7-10min ‘ 12-15min l 17-20min
=Lot IEN (] AFERTH

ETre]
Fig. 5. HAMTATEERS O FEWE T O #ER

B EG L D R U AT X E O TR & SD 2R
R

* S REOAMK 25 min LKL TEEZEDD D (Tukey test :
** = p < 001, ***=p < 0.001)

L. & 8

1. HAFIRTELSRETEE DREFNEIL

W 1 i e 328 0> S 25 Wi T B o> #E B % Fig. 5 12”3
WAL ICRE D AR, FMEEO¥MEZRL, 20454
Bk 0 AMBRECEER LB 2R L. Y
W B O RE A HERS (X BERIC A R e 22 3R B
oo fo.

2. BPIRIREEBDIRHEEIZL

H RN & BTG X 085 BT
W RS D ZE ki Fig. 6 offic X < FPIL TH v &0
£ T FRE U U B T T i S O [l & BRI R oD e B
HIRIE—H LT UL, oA+
TR & S O BHEEN DM < BE R D H O WU
B ARD D T ENTE Wz, FEOAMFTOH
OTEEPRE L E ORAMWIEB Z2- T HHEX X 0 &l



ao0™ smB EoAFR2-55
200 + 1 ©ema
; AA \/\/\/\/‘\ .
1218
-200 - - %
B 400 =
lg E
° =
3
1 61 121 180 11
Fig. 6. W RN & MEE P EERD D oo H [ Hi i
DAL

LB 7 5 7 3IH BB, TEOWHEZ T 713
FH R JEE S T T RS D B2 T 2 W 0D § 38 % [ < T2 b i 5 S B B
BHLd 0T, o ang 2-5 40 180 BElo 5 — % 2R+,

a
[cycle / min] —o— N BEE —Oo—BEhEE
451
4l
-
B35
i} L-_
3
i =
251
ol
1.5 ‘ f ‘ ‘
17-20min 2-5min ‘ 7-10min | 12-15min | 17-20min
BEATRR AfEETH
[#os |
b
[eycle / min] ——WBH —— B
451
4t
§3.5 r
g .
S5} - : .
*
2l
15 f ‘ ‘
17-20min 2-5min ‘ 7-10min ‘ 12-15min ‘ 17-20min
b=toluES ] p=TCit: 57 3
BOfH
Fig. 7. HBEXMBB L CMITBmAZ L L Y B LCH
I GIETE

AREHBEROKMHXEO Y — 7 HERIVEHRLELL®
T, b IXHAFIRTEEEEMT RS O HER L b RD I kT
(mean =+ SD)

* o RO AW 2-5min S L CTHEEZED D (Tukey test : *
=p <005 **=p<00L **=p< 0.001)

FEERAFBSREADRKEDOBIRENRIFTHE 5

—e—HRE —o— EWMN

§°-3 _ /%:%—;—_H
202 1 /
&, | /

0 " " '
17-20min 2-5min | 7-10min | 12-15min | 17-20min
b=Eot 0k ;) p=Rog: 5y o]

[ |

Fig. 8. Amplitude Index

W P T SR T TR & D oR o0 7 A R AT X D LA FE B % ok
(mean = SD)

WIREP VLR O A% 2-5 min & G L CTHRE AR E RS e
ot

Licv— 27 BB TRl L. ©— 27 MR okD
A i AT O W FER O B IR0 H 5 tREIC XL D A
BEXHADEH o1,

& 11 AT B o0 et HRAE & T B 1 3\ T AT IX i
O WHEHE B O REFHER 7 B /RO v — 7 M
X 2R TR 5 &, RV TRED AL
20 53 ¥ CHEREALZED e h - 72 (Fig. 7-a). —
75, BEWEER DB U R0 Atk o H o I
B, WA O A 2-5 pRRIc T T
10 pHELAECTHERR EA L, FoEMIHERS R,
& O R O B RIRHER (X BE & b RAE DB L 2R
L, MAHTHERELRDeh -2 (Fig. 7-b).

3. BMPIRETEEEB D INHEEEN 1—amplitude index (4R
eEs0 —

WRE & bRk n Affic X ) E % o amplitude index
TR L Eo® S MW ELHER L. o Afgo
amplitude index OHER B L CIXm BRI CTH B a7
IR LT, MABFRC X 2 BIED bR
hote (Fig. 8).

4. BFIRTEEERDINMEEEN 2— R E—

R T DX 1 N 0 ST 3 11 7o U e oo Bl A > B R
amplitude index (XM FEE CHE REHBD I - 1o,
LoL, % 10 ATTH O BHE & & o o Wik i o RERFT
EALDO WL Fig. 9 D BAGNITIRF X 5 i g &
WA BB CREIRICIED 2 XN L Y KEWT &
DS bl

T D E R B T Bid U A5 8 T U R o
WAL RDI., SRR (n=8) D&% 10 IO
WRERyH T vy b Licd ORI IERD A6 2R
L (EBMEo#E), mEERFSME (57.21%) 2
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Fig. 9. MAFIREESBIrRE o 28 k.o LA )

75 7 ERBE W S W E b B R D T P T O BRI R L, xFIREE & IR B o WG C R — BB B 1 AT o T 2 BER R L
T 5b, RBHISKAKER GHIRRE), T B KB & R 18 4 MR BRI 217 - 7o (GREFH bormd. 22007
F 7 IR AKRERENS 20 58 EFTD 75 7 HR LTV 5.

80 A FifE 80 ACE FHE

70 | 70
60 | 60
4 50 | g 50
40| & 40
30 | 30
20 | 20
10 | 10

2 0 1020304050 60 7080 90 [%] 0 5 702030405060708090 %]

n=237 n=238

Fig. 10. R4 &E D 57ilX
SBEEOWMAR DS, FHEEESDIERSMGTH D 2 LRI 5. BBB O RS, FHR 6L Y HECE
ATW% (p <0.01).

Table 1. FHEOMEABORDROFIE, BEMERAE, LEHRE, DMAHMROEE, 71RO RE O
2REO HBUIXIED & % t BRI & bl L7e. BERZE, EBRBUImAHICH BELR D

BOEN=8) THE%) ZLERE% ZTEHRY SHTE SHARE

*HBEE @ 5717 10.30 0.18 0.52 3.60
BB . 5812 16.78 0.29 0.70 2.88
NS p<0.05 p<0.01 NS NS

JB3 5 50-60%TH -t MBI (n=8) OFEE  1X60-70%TH -7 (Fig. 10). T X i P D UL
DO MIBEC L WEERS MO EBRCITRE WO PHE % K3 % amplitude index (X R TiX
B (58.21%) X b mffiicEA (p <0.001; BB BELEIRD DI, oD, WEEECLRIBHE D
FERM - BWAERE CBE), MORORBIE  SHABEARD KENBPRRE L oo T 5 & AR



[mU/min/di] ——RE —— BN
50
a0 *
] : .
R |
o] l
? 20 * ?
2ot v | 1 |
oot
’ | | |
17-20min 2-5min 7-10min 12-15min 17-20min
BEFERE p=Fop: ¥y o
[@nfs|

Fig. 11.  $RLHTBH MR &=

RO AMBRIME CHERAERD O hith o fe. WREET
TR B B B LA RS T d o 1oy, IRERE Tkl
A AMBTIC R T 2-5 43 & 12-15 B ie B\ TH B 7o LA N
» btz (mean £ SD)

o REEE L RAMOM THEEE S Y (2-way of analysis of
variance : " = p < 0.01)

* RO AR & L CAEE D D (Tukey test:* = p < 0.05,
** =p < 0.01)

PRI WEBAERDOLDGHBEL-EEZE2 bR,
WOROEE 2 & T 2 B KRG 5 7o
BAB N IR RO, B 2, BERE (=
R 2 FEME), WARO SR OEE &R
ERXREEBLThERIEOH D tRERT- 1.
BE, BE, REFEFERCAEERERRD DR
o feny, BEEERZE & ABRBURM A B e
Zigolc (BEHERZA p < 0.05, ZBRE p < 0.01)
(Table 1).

5. B0 BEHRERIS

P& O BT B2 0 FE A B I PR e X R TR R IR
R bl o fe. FBRECRRREMCE B RE
b xR Ih - 1ehy, BTk D AR RN X
T2-550 & 12-15 i W THER EANRD B R
7= (Fig. 11).

OB O REEIHER (3 IR ClIk D Affic X b
—@E A BT LA LN Fo BRI LA X %
b ZRD D - 1o, MBI D0 ARMKRICIeR
EA LGB R HNE IR o 1o, #E0
AR O OLHBUTIRERE L BEE & oichEE Y
Rtz (Fig.12).

fRIfAE, CVNN, LF/HF @4 Hcixmits fkn
A 20 e  THERZLEZED T, WALHEIZ b
HRE ARSI -7 (Fig. 13,14, 15).

6. IEERE B - BER—
J 3 oD R T B & & I iz O™ T CS R W

FEERAFBSREADRKEDOBIRENRIFTHE 7

[beats/min] ——NRAE —o— EM¥

90 r

.

80 ¥
b l/ T Jtt
=60 Pl /‘]L_\T_h‘f\/l)

50 |

40 . . .

17-20min 2-5min | 7-10min | 12-15min | 17-20min
b=EolukS (] p=tog: ¥y
[#oas

Fig. 12. {01

BE D AT VIRV & MR & oRicA B2 R, Kl
WHER LIATBRF CIBE D A X » —dltk g B LA L
DE DRI LR E B L e R ian o fo. BB TR
A AL B L e B ek I ZE k33D 7 hs -
7z. (mean = SD)

okt REE L B ORI TCAHEZE D Y (2-way of analysis of
variance : " = p < 0.01)

* RO ATTHT & i L THEEZED Y (Tukey test:* = p < 0.05,
** = < 0.01)

[mmHg] —o—EE —o— BN
130 T
115 f %‘ ’%—%#{)
100 r IR R HA M
E
8 SRR
70 | %.4:—%,-_%—:%
55 ‘ ' f ‘

Ei ‘ 10min ‘ 20min ‘ 30min

b=tollES i Bk
[#oas

Fig.13. f{AIfE

MR A B R LIRS b iod o fo. IR Ry
B A BBt ED - 72, (mean = SD)

xR L IRBARE O R THE X D Y (2-way of analysis of
variance : " = p < 0.01)

* D AT & B L THEEED D (Tukey test:* = p < 0.05,
** = p < 0.01)

THEHX U 7= (Fig. 16-a, b). B2 & C il B3k o %
HAMERKR L D EA L, ABRIEEEo®% S R
iR L7, JEGRIRE O A 20 SR iakk
O AMER &R THRCHA 2R L, WERE
LR O ARERC LR L, FoBmEE LA
B R, K, WEERORD AfREO
A — VRN A BT R Ted - 1.
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m[‘%_r] ——HRE —— B8R
8
=z 6
g
Oy
2
0 , ; .
17-20min 2-5min [ 7=10min l 12=15min | 17-20min
b=Eod DT ;] =Lt €.
=l

Fig.14. DR R-REFE L D Sl L7z CVNN

MRS TS BB b isds o fe. WiRES i IR HE
BB B R RDed - . (mean = SD)

MR LB OB THEE S b (2-way of analysis of
variance : " = p < 0.01)

* R0 AT & I L TR D Y (Tukey test:* = p < 0.05,
** = p < 0.01)

—o— WA —o— SR

B
T

LFHF RSt
N oW

SR

-t

o

2-5min ‘ 7-10min ‘ 12-15min [ 17-20min
=RoE 5

17-20min

HERER
|gnam |

Fig.15. OERR-R M X 0 BH Uic LRHF B4t
MFHCA R RBERD S Riod - o BRI R R HE
BlEE B b ERD I -7, (mean = SD)

B EBABFOMTEEED D (2-way of analysis of
variance : " = p < 0.01)
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Effect of paravertebral skin warming at the upper back

on postprandial gastric motility in healthy males

Kitsuda Taiki

Graduate school of clinical acupuncture and moxibustion, Meiji University of Integrative Medicine

ABSTRACT

Introduction: There have been many reports describing the effects of acupuncture and/or moxibustion
applied to the abdomen and lower limbs on gastric motility. However, there have been few experiments
investigating the effect of skin warming at the upper back on human gastric function. We examined the effect
of paravertebral skin warming at the upper back on postprandial gastric motility in healthy males.

Method: Eight healthy male subjects participated in the experiment. Postprandial gastric motility was
observed for 30 minutes after liquid ingestion (bottled water, 4 ml/kg of body weight) using ultrasonographic
recording (B-mode, 5 MHz convex probe, GE Medical system) of the gastric antrum and external
electrogastrography (EGG, Nipro Co.). Paratvertebral skin warming at the upper back using an electrical
moxibution heater (CS-2000, Kanaken Co.) started with liquid-drinking and was maintained for 18 minutes
(warming group). On a separate day the same protocol was carried out without back warming as control
experiment in the same population. We analyzed the cross sectional area, gastric contraction period and the
amplitude index of gastric contraction using second by second images converted from the ultrasonographic
video recording. The peak frequency was calculated by fast Fourier transfer analysis of EGG, and abdominal
bloating and satiety were evaluated by categorical scale.

Results: The average cross sectional area of gastric antrum and the period of antropyloric contraction did
not show any significant difference between the control experiment and warming experiment. The amplitude
index showing contractility of the gastric antrum was not significantly changed by back-warming. Though the
averaged magnitude of gastric contraction was almost the same in both groups, there was significantly wider
variation among gastric contractile magnitudes in the warming group. The tendency for back-warming to
inhibit the circulatory sympathetic activity was recognized in digital skin blood flow and heart rates. The
abdominal bloating sensation after ingestion was increased in both groups, but in the warming group the
bloading sensation had returned to the previous control level 20 minutes later.

Conclusion: Paravertebral skin warming at the upper back showed a significant change in the gastric
motility pattern and abdominal sensations in healthy humans.




