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BE BFBEROCe r FEEBHECXZAET A L3RETH OTE Yy OFERXREHEMN (EMG)
DIEBHOFFRLIT, Thée MERGEREEBM (ASP) L2 HE T2 2 X OTCREROFEINME
DR EY BRAEBRSEMICRENT L.,

1D ey EMG & X0t b ASPoBISET 2 RERKIZ L ZH0.4~5.0Hz, 0.1~2.0Hz TREDHE
T > T power ff (average power: AP) X#i L EEWZE S ¥ TD EMG & ASP © power spec-
trum O SARICHEEI AL S i,

2) HEORBE b WTFEIIME (false labor) T AP EL, EAERS %% RohLBAEE
(MF) HEEZRL7.

3) FHRICES 6 FFELUA TRABICEE T 5 ERH I FERME (true labor) T AP 3L &<, *
DREEHIZe v 2 EMG TiX0.9Hz iz, & + ASP Ti20.2Hz {581 IE L T peak ¥R LIEB TS
FABE)T5E MF EL Y BREERGO LD 5E4 HP/AP(EMG : 2.0Hz L F, ASP: 0.4Hz
PE) dEMEERLL,

4) FHAREUBICEEORK, BEYZD 5 TEIHM (pre-term labor) Ti& AP 3 true labor &
RRBE T THINT 52, Z0REEEEXA < HP/AP %5 X O' MF 2 false labor < true labor iz lhX
THRCEERZRL,

HEX b RROABECHEREC X 2 DM BTNz T ASP R X 5 BEREBZEN BT YT 5
LR X Y UEREROTFERMEOEEN BT HERE L oo,

Synopsis The prognosis of pre-term labor in the absence of complications such as PROM is dependent on
the strength of the uterine contractions, which are dependent on the sensitivity of the myometrium,
expressed in terms of bio-electric potentials.

Our electromyographs (EMG) were obtained from pregnant ewes, and these were correlated with abdomi-
nal surface potentials (ASP) obtained from human volunteers, to see if impending premature labor could be
detected and the prognosis predicted.

1) The EMG tracings obtained from pregnant ewes were submitted to a power spectrum analysis.

2) EMBG tracings revealed an increase in power output with the advance of labor, but power spectra
varied with the stage of labor.

3) Uterine contractions not leading to cervical ripening had a low power output with a low frequency
range.

4) Ewes in true labor had EMG’s at a high power output of low frequency waves.

5) Ewes in pre-term labor leading to cervical ripening had power outputs similar to ewes in true Iabor
but the power spectra of the former were wider in range.

6) ASP tracing revealed an increasing power output with increasing uterine contractile activity and
power spectra correlated well with the EMGs obtained from ewes.

In conclusion, since ASP findings were in good correlation with EMGs obtained directly from the
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myometrium, we hope that this method may be developed into a practical non-invasive method for detecting

and assessing uterine contractions.
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»5, VEHBREOTRIZEORRME, BIHHSK,
FEARY, FEMMEORKRLENTREYELT
HERBEREL 85, FEBMC I TXEIR6:E
LIRTz#E = 5 IHE (pre-term contractions) 73,
BERZIT 5 pre-term labor R EICIXE S
7z\~ false labor % EEBMCHEITT5 2 L XE
BTHAb.

T8 e o JITE v — M EE RHER R 38\ TR
ESRIESRR VGO RTE Y FERMEOME X, AL,
iR o FHfiic s A2 Th 5. —HRAKERST
BB 2 HIBEE BT O F 5 IBUHE O A B0 7o 5
YEETHYH, TEEBHEMLOHEIS LT
RTWB A AEERK EYERESCTFEREEM
REENETAC LIIRETH S,

T THAR eV TOFERAHEM
(electromyogram : EMG) % f##7 L, % ik Hp
CIhETHRELCE e P EMEREERM
(abdominal surface potential : ASP)¥®% F\~T
pre-term contractions % 4 #7 U RFT O F'5 I AE
D¥EME D b K pre-term labor & false labor @
BREBZEN BN AT L EBNE L,

MRS RL b PIZHE

1, vy EMG DR&

Woexs & U CiEIR120~129H (JERE140H % ©
MMEROAGEICBRE TS L34~36:8HY) DI
& v < T chronic preparation ZER L72% DD
5% 7 BN SHIZES Y AW, e Y
CEFBTEEL, FEENFEOFROFER
BT i T 25mm D R 35 V4R T ik % TR AR ] B
2.5cm B L C EMG 2E&E L, R
FERNEHE JUP) % open-ended catheter &
BEFENIcEAL pressure transducer (NEC-
San Ei 45277) % FA\CE& L7,

2. b b ASP D&

il

xS & U T HARKERGREICYEFE D
BV CABREE I NIRRT, 1EIR36:BRN o
BBEFC CTFERBOBEI NS b DD0H1D
ERC28FI%EAN, BEREXK 1D & < HHARE
& & @ pressure transducer & B £5mm D $8 15
LB CHE L MLEH % EfE R EBE4 . 5cm 1 F
EL, EROBEEEFRFECFEERCESEL T
ASPREE L, AR SBEREE (cor-
metrics medical system 115%) 1 X b AHIFE
INAER AR A FRER L7,

3. eV EMG RBXUe + ASP O 4#T

EMG £ X 8 ASP it bioelectric amplifer
(NEC-San Ei 1253A) T#4I8 L pen recorder ¥
X vt data recorder (NEC-San Ei 7R41) TiL#
Lic, CoORBVWARERN0.3WTH%, data
recorder IZCit#t L 7B % computer system
(NEC-San Ei signal processor 7T18) # F\ T
sampling [&] ff48.828msec ¢ A-D Z# (analog-
digital conversion) LT, % ® data % FFT (fast
Fourier transform) S LIRS &To7.

vy, ERThZIB«CFERMEIFEERL
THLABICES ETORZ LT O 3 &g
T EMG 3 X OY ASP 0% ket L 7=,
SEHEDE DV TIR—TEE DO D8I E A
THERBEWRERT O,
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IEADR
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KIZE 2 © EMG 122\ T 258 (512 points) &
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spectrum & % O RRERSHMETH 5.
S 5 BERIRT O BRI e FE IO 5 b R B B
B (X3 DQ)) DRBERSMDOBRXMEL b B
BB ERI4~5.0Hz ORI A L TH D,
power fEA350% & 72 5 RO BAEH (FOLAEK
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(%ﬂm%ﬁ f\)@%&%ﬁlﬁz 0Hz T»%. RHAME
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(K3 m(2)) Tixsek 5 KRt (R 30 (3) ik
~XT2.0Hz bl kb power 23 % & #1 MF 1%1.6
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1236 JEREREBA D RBEB DT X 9 HIcRERTE RO HERE44%10%

Hz L EH~BEL T\ 5, 2
TER e F B % 5 15 B C BT 5 1
FERMS L, ZoRE, A, FEErE m
72% O T EMG ® power spectrum pattern 23 &

DI IEEAAL T WL kKD power

spectrum array (K1 4) &#{E8 L%, 48 2 BHEl
(E40@2) CHBEETSTEIHME S &I1T spec-

trum pattern (¥ &7 9 2.0Hz U Lo BB E
BB 3% < spectrum D 23 A DA b B
BoyTlaws, —H 4% 5 BRI (X 4 ©(3) T, (2)
FENMB AP CBE T 5 75 I D spec-

trum pattern (& & < BLLLE 4 DT = IHED
BEMOBERFIAY L C#0.9Hz {12 peak

R LT3,

ZDXSRFERMEOIFERL THLARCES .
¥ T EMG @ power ¥ X OB 12 I
LT & D BE D LOBRICE B & TORE M
BN 3¢, AP, MF 8 X 0°2.0 3)
Hz U Eto b5 HE HP/AP (HP: high fre-
quent power . 2.0~5.0Hz (BREEHSHD75%

23597.5%) % T partial power) 122\ Hri Pu
L b DA 5 Th 5. s AP 13 power [EDZE Li ~
BrkEvwoT, EHyT5dicuB ERY Hz _
- _ 0.2 Hz/ Diy 500 Sec/ Div
LCHErE R 7ok, P58 MR
Stage 12+ 5 Stage 3N\ & TEEVBETTH DI K4 ey oFEREHBMO Power spectrum
PES T power [EXAEEIEEM(P<0.01) LTV % array

7 Stage 2& Stage 3TREEENAD L ToH
7z, MF % Stage 212 %\ T1.60HzTH b

LOG(AP) HP/AP MF
(Power) (Ratio) (Hz)
100,000 " ~ 0.5 - - . 2.5
0.4} 2 4
10,0004 5 :
¥ 0.34 : : 154 :
oo } : (XS ° } XY
N N L] H
oz 5 T et
1,000 : :
R 3 014 st
100 : : 0 : : 0 H :
Stage 1 Stage 2 Stage 3 Stage 1 Stage 2 Stage 3 Stage 1 Stage 2 Stage 3

K5 vyoFEREHEMD AP, HP/AP, MF O kE;. * p<0.01
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Stage 101.08Hz, Stage 301.22Hz i2tbXTH
E (p<0.01) &<, ¥ HP/AP 3 FHE (p<
0.01) wEfEZRL,

+7d> b false labor (Stage 1) ® EMG &
power fEAVNE < T MF & HP/AP ${&<, true
labor (Stage 3) ® EMG X power Ei¥ 5 AT
MF & HP/AP i3 {& <, 0.9Hz fmcE L T
peak #JHL L, pre-term labor(Stage 2) ® EMG
(3. Stage 30 EMG & 2IZFEE © power {E% 7R
T MF 23& <, B2, 0Hz L OB BEEK
SR ELBABENRERIB LI,

2. IR 5 EMAERE B OB

BEMITHERICHECHRENS < BR1E
% 7o artifact 3F4E L ASP % EHICREE
L ciidd s o &3, BRATIIER R
THOENETHORRISERIBOhICOR
#960% T H DI,

Group A, B, C ofR&EH 7z ASP & AHAIF = I
ME AR 2 X 6 WR T, IEAR30:8 T 6 BrRE Al

(X6 »(C)) TRFEIRMEFRIZ—BL T ASP,

DWBEEMNTD b E DBEAILII0LV TH 5.
power spectrum (K 7 ©(C)) © REERSAR O
95% X fHl X b A R AR 3 E120.1Hz 2> 52.0
Hz OB 4AR LT b L A $030.23Hz, £
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$1R 348 GERRER DL VEH)
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HIR30ME (SIE2EAD

IWU#V
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)
EmmW
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, 106 Sec/Div

453058 (5 R MR

6 & ASP & /MAITEIUE AR

BN 1237

=467 FA130.4Hz TH 5, power spectrum
array (X 8) 2> LIEPE30:E 751 6 BERBT O FERI T
LR 5 T EINME O spectrum pattern (X 3E{
LT\ 203508 2 HETORERF CLlIBEET 2 FEIR
#E Z &1z spectrum pattern 23&7¢ b, 0.4Hz LA
kb power [ENFEL T35,

Iz pre-term contractions D % & i % FEFI %
Fgieak X7z 38 (Group A, B, C) 43T
Group 312204 fElo ASP » AP, MF, HP/AP
EROTHBEHF LA 9), 2T AP 2045
1o total power {ED25% (512points) 247 H D
average power fH, HP (20.4~2.0Hz (BBEEHK
SADT5~97.5% DX E) % T partial power
fE, MF (30.1~0.2Hz % T ® total power {E ®
50% (BREEBSMDO50%) L7580 RAEHE

100/ Div
Pw [ s e e

bl

(A) d
0 2 4 § Hz
FEUR 3438 EERR & b5 VER)
(B) h/
0 2 4 § Hz
FE9R 3038 (S 52 B A1)
poITITITIIII I I TRl ‘?'ftg'i% """"" 2'5%
1 EmEmas
© bl ﬂf........f"fﬁ‘.“? ............. 95%
| m-mawA '
________ e 2.5%
0 2 6 Hz
334k 3038 (5 itk 6 B R BiT)

X7 &+ ASP ® Power spectrum & %D BREENK
AT AR
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5245 3038 (5 1 6 R RN

X 8
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LOG(AP)
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L.

AP OF#E L Group A, B, C O JEICEi#E L -
(p<0.0D). —FDIEFIT B-stimulant DELEEM B
% 7c bz Group B © AP O HEIMEL It b &
v w0 Stage 2TH bl X 512 Group C (Stage
DEMBEETAP IEEXRI LD, Ei
HP/AP & MF X Group B 2% Group A, Cicth
RTHEBIEEY R LK (p<0.01). Group B o
¥ Group A, CItHERTEABEEHENAL S
W I EUR S D % s spectrum TH B & 5
H7ckER E S e + @ Group A, B, C D AP,
HP/AP, MF ¥ e > 2o Stage 1, 2, 30Fh b
L A8BE9 % pattern /R L 7z,

z =

BEOFRRILELHTH ) LT LS LA
Tik7z\~, Pajntar et al P35k 7o @30 &
R OIEEBAL & FIRFIC TR L CFE AR BIK
BOTL HRBIC L > THEERPOREI NS &
HELTV5, REOHELARCTERME HE
OB S L, FENMBOER X O DRE
DFEERETHERBERERB EELZOND,

pre-term contractions % Bell®x /-l X o
T, FE GO Lo TCEHE LT, oI
E, B, Bk EE2om L Tw%, g
KEFBFW I A GRS E OBERIC e b TE
BB ERAL CTFEESHEMNYBLSTENE
K (electromyogram : EMG)®W 05 I i pE
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SBNEILYEELEEIVFETLIFEEN
(electrohysterogram : EHG) 29038 &5 X v T
5.

EMG ZHAIERHIE CRBE G RFTOFE
BTGB & FEMC RIS 5 & LD REROTE
I fEa BRI T 2 L SEETHHHH
WEEIKCRERIC e + EMG ¥EE£AIET 5 2 &
BB E TR TH S,

T L TEELI L ORMBERRE T 5 0D i iEim
O EYBFICRFE B (i Lt e » EMG &
ASP 0 BEH ST ORRY, ThbrBEXEEY
MBS B D B & O EBEHIBIE Y b LI e
Y EMG & e b ASP ¢ B L RERO & b
TEEHEMOBEYERET S - 2R AT,

v v EMG OB, 20~400uV THDOTC,
Lye and Freitag'®1320~5004V & 34 L T W
%, F O RBEGEIR power spectrum %> b EIC
0.4~5.0Hz oIz AL, RELELETTOL
Kz X > C power f & % @ spectrum @ 73 Afi
DRELSEHTH L VIHIBRERIE LN, AR
# 1 0 EMG @ power spectrum % 43 #7 U 7z
#1920  EMG BV TCRABROBE N A DLR
Tl WHREILHRLND,

b b ASPIRBVWTHRECED T TOERH
1z X > power {E & power spectrum O 434 3
Hirh e+ ASP & v v EMG ® AP, HP/AP,
MF @ pattern i B2 & b iz, WiE D power
B L5 5 AEHREIA R ORTEFER
BBRMOMBEEELE L ONZVEREERME (e v
2 12.5cm, b b 4.5cm)REETHAEBOME
(e Yy oTRFEER b CIREBERELPE
LTWw3EE2DbIS,

WHEFHE 1 T EMG X ASP % fL & L 7o i
2, BEECHEHEIhLE«OTFEHEROEE
BNOBAMTHVERBEELE LD ENTES,
SRBEOESE, 57k BER AR, AR
—H LB RADRIEL s, ThbbRER
5 ¥ CORXBHC X oCEx OTEHMEN L
T HEBBMOHBRY L z0HE I OT

EMG ¥ X 08 ASP @ power {# & spectrum pat-

tern DNR e T BEELBNS, LIch2TH

mEEM 1239

BT 5 ic 2T power fEHIE L, [A#EH
DFEHMROESHBA ORI L TRETH LS
1 ie o te BT B A O power [ERVE LR, BB —F
D FEE I peak 7R L\ 3@ % synchronize L
7oRkBE & 70 %, Stage 3Ti20.9Hz 12, Group C ¢
130.2Hz 5 DK P R0 peak TZHL L syn-
chronize L 72IREE (true labor) T AP i3k & 7z
h random ICIHE T 2 F B MR E A L TH
%+ 50T HP/AP, MF MEfE & 725, S HUIXT
B0 &MREOBREN BTN ) NTER
EEz bh, BT 5 MAaM © communication
L ESH impulse DnEICBI57 % gap junction
GV OEMEHBRAMIC L 5D EHEET
B ENTES, Garfield et al. '™k v MMEET
B ORI B\ CFEIMEOHE S < FHE DB
RIS 5 FEF|S pre-term labor D FK L T
WAIERIZ G] & ERREL TS,

false labor (Stage 1, Group A) X power {E
PVNE L MF 2MEVZ & X 0, NEEE O TE A
BREMICINMEL TV BIREETH S, —TF pre-term
labor (Stage 2, Group B) X power fHIZHEK L
T A2 Stage 1, 3(Group A, O iclt~XT HP/
AP, MF »"ERICEE LR L AREFRIEAA <
peak ZHHE L T\ a2 & X b BEBCHEET
% FE GBS random I IUHE LT\ B IREET
FEHHRELLTL 2 TEW5bDDETFE
BB OBRER LB DD N BT E TV g
RPN TRRBIC B B EE 2 DB, .

Bi#r false labor & pre-term labor %X 74 %
FET L, falselabor DEZED LT LHED D
nicd iy, KR CIiidbin &b false
labor ZEE O, BEIDIKBRELEC X
7¢\» pre-term contractions % false labor & E#&
LM L, ZoR»ba8 Lk false labor
(Group A) & pre-term labor (Group B) % ASP
O power B & REHE I L DT 5 Z &2
TEETH BN, Group BD L 5 inE#x b o
ASP OEH NI b IR BEC DR R D L5 D
TR, P LSRECBT LT UWIREX
RBTTH»BBEHDLEZLNS,

t + EMG i in vitro, invivo T% < DBFFEL

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

1240 JEEAFRE BAL O FB BT & D i B EERE T 5 IR O F i

THTOLRTWARWERAFERCGET S
BEDTWRVWONERTH S, v v EMG
& ASP % v CFEHIEEEA D computer IZ
L 5 EENBIN 2T oA e P FEHEN
DERFRIG R~ DTTREME 2R Ui, e PRI
BFEABRFLLEL T2DTERECETHRIC
I FE LS e WO THEREIC X 5 J1%M s ik
(B L FmRE o RIE) & ASP itk 2 ESAHE
FH I HEOTE 2 DIREHICENTT5 2 &IT &
b, pre-term contractions D X VEEOHWEE
RSB RTRE & 72 D YIERE OB & £ D FH
DTFREIOTEEEIHFI S,

BEbbiediz h HF R Wil BERRS,
HEBE RIS £,
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