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Evaluation of Well-being in Chronic Stressed Fetus Based on the
Analysis of Physiological Response to Altered Environments .
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MR OMHREZ R 5720121, [A] A ML
A DR EHEIRTE, (B] A P L ARDH BHBENIC
BOS L@ - A LT a R, [C] R FLRIC
X33 B AEBRE A i fE L 72 RBOZBREICH T T
ZERHBUENHD, BIK LB#EELE %5 IUGR 2 &
DEUEAPFLATICHBLEEZONRABRED
well-being §-illi % 17 9 7z 121 [B] DR % HoHf
BT A L ARELWETH S, HEHVS
N T 5 well-being DFFIEICIE, #E IS
X B BT (EFW) ", FEKEOHE, HH <
v oK T B R D It 9 9% 9 it Y, Biophysical scor-
ing”, MRS (FBM) <2 I B) 0 F#-I™ 2 & A3
B, INOOHER, R - li—EHET
Hy, TOMERKR, MHFHERZEESLTLLH
MTid %, BERLCHBBRICHLTH—D
LWL 0, BT EHERME
RVBBHBEEZOND, Thbb, bhbhHE
RBBICBOWTHREORRIE I WEHEL-0IC
BHICELS oz, REAREIWEHN LA, B
ERIBNMCED» 572, HEVITECLHIRTL /-
PHAERORBIZBRIFTH o728 ) FHIHEH
T5C L, HIRTO well-being &l DRA %
KLTwWE, bhibhodb oA FBICLY
BohzazRonlF—s»oBR_OBILNIIRE

TR 7201213, TR OB R L B
L, BIIRT AUENDH L. BEEX PLATTIR
Fe R DEIS, IR X, ZOE2i%ed
X, Wb nonreassure %R, £ L T dis-
tress L I BRIBICES EEZ XL O TS, L
PLEHE, #@iE, RELMFEhsb0EIEDX
) BB L, ARENEATHLO0IH4TL
WO TIE RV BRMIZE 5 X bh B HEI,
Eid [B] 5 [C] ~OBITH, HEHVIETTIC
[Cl CESTWABHTLYFMTE TWiWnaf
HBEbHS. LVEEOKRREREROLIIETTFEN
BRBEDOEALIZH T 5 J5 R D BUG O R 2 821 At
WETHE., Co-0lizTTBEISGEONS
HHMOEHENFERE ZOFER, BYEAPLATF
BT HKRRBEORBAEMEHSZL, AFLAR
WS 2B - AU AIRIE & OB LSRR L, AR
FENDRAT 2 R EHI 2 H k2B T5 2 L
PRLEEEZOND,
B :p)

1) #HhERBENROAEMENT R 2 MY
DIl ROX PLATIZBITLERBFEFN
2HOTZORY, XML AT 580G, 106
BEEZHOLMICTHE LD, BAUAWTIIHT S
BIBIZOWTH LT 5.2) BRICBWTKE
L% (FHR) B 12 & A non-stress test 121§ H T
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EHR I T 5 well-being il TH 5. L2 L
Ao, TOHMAKEKR LBEE 22— 8% %Kk
RAZ I I Z B A BT (baro-reflex) 3% <
MELTWwWAREEZONBE™, #I T, BT baro-
reflex DIEE R ER/EZHS2ICL, APLVATF
BLUHEBERKMCEEL2RALR-TLEEZON
% glucocorticoid {Z & % baro-reflex # H.0s & L
Z2LMEROEALEZHSHICT S.3) BPEEH»
LR ONIEERED LIS, BB ERIZOZAL
FPRIABERLELT, IVFF v v RAVETHE
NWVARNTSEERISH L7 25 FEICHET S
Bit 2179 . AFEE V72 FHR O,
KB AR M55 BE o> B Bh o B 4G BERTHINC X 5 Ii)E #E
DOFH, FaE), FBM O €& FHIAST RE %% Kook
RBE= Y VT VAT AIIDWTIBERN L%
TV, BRMISHOWEEIZ OV TR T 5.

1. FERBEREZHEMESE-RBFERFXH
LAETFIVE RV -BMIRER

F & YU HE (contracture) {2 & ) —# % I PO, A¢
A4 5 &9%, FHEAAKRRTRY, LOMmEF

2P, PRMEROBEOIEELZITH LA

BEOMFEEL YR EN TS, 72 Oxytocin
ZERBEZERL WY ED S, Oxytocin DEE
iz 512 & 5 EITH 72 5 contracture DR i
BFICBELRENA PLAZEZ 2RERET
VEEZOND, £2°C, BERICHER 96 205 141
H #5 (dGA) ¥ T Oxytocin % #% 5. L+ X o [
Baeimse/zEMA bL X EF NV (Long term
Oxytocin : LTOT) Z W TER % 1T - 7. BRI
243 91dGA (SEHIRICHBY IR H 7 — 7 Vv & W iE,
96dGA #* & Oxytoxin M%)V R 1% (600u U/kg,
20 58K T 5 5 H) ZBAdE L, contracture % ¥l
S RE % MERF L T 122dGA 2B F 48 (BB AT
SR A 7 — 7 v, LEXKEE, REER F
EHHER, ¥KEHTF—TFNVEDOESE) ZIT- 128
141dGA T COMICH 4 DEBRZTHIEFVEH
Wiz BRFMRIH£O 2 HRMIZ Oxytocin D73V
TH L Lz, mE, O, B, FEHES
DT — Z L MM PCIZERHK L 72, Oxytocin %
5 (LTOT) %% 6 B, H=BEAIEK%Z BV 7-8F (CNTL)
5FIDEEBETUTOHBICOWTKRE LA, a) I

YURITA 1117

FORKTE - THNR - BIFR, MBS X, b) B
HEBRZEAR I 5 KIS, ) DOMEREZOR
i R - K 1 JE 8 #F (nitroproside - phen-
ylephrine ) {2 X %2 .04A%, MM, baro-reflex
DEAL), d) MR & bl & L 7= iR it
DEAL.

A FZEk % T contracture (& LTOT T CNTL ®
# 2 f% (CNTL 1.35 [al/K§, LTOT 3.3 [Bl/k§) & % 5
72, ¥7- 141dGA DFEB# T RO W O T D1k
H(CNTL4.6+0.3kg, LTOT 4.5+0.3kg) X i 25 &
RICIIELZRBDLd o7,

a) FEEM P (128~140dGA)LTOT Tid CNTL
W, M cortisol (34 FICKME T, ACTH D
K in 2520, TEA—RIFROEE HEMH X
NTWBRIEMNRENS, MBEY AR TIZ
LTOT Ti3 CNTL ICHREE7EIHFFTICE D
DD, BFEEHEIIFEMZ R L, oxygenation (X}
T 540 O DBEISBREE T WS Z DR E
L 72(131~135 dGA, CNTL : pH 7.35 £ 0.001,
PCO:(mmHg) 47.5 = 0.23, PO, (mmHg) 22.4 + 0.09,
Hb (mg/dl) 11.3 £ 0.07, O sat (%) 57.2 £ 0.33, O,
content (ml/dl) 8.6 £ 0.05. LTOT : 7.35 = 0.001,
49.9 £0.09, 20.6 £ 0.18, 12.2 + 0.07, 59.2 + 0.38, 9.8
£0.05)",

b) FEIEHME VI BER P LA ToORE
S HICaEAfmbs & EREL, 131
dGA ICHRICBET X 2 1 BFHRA ¢ 5 KT
K EANEERZ AT - 7. EERBAMGHT O RO I
WA A RICIZEZZD e h o 72H, LTOT DR
f#Tid CNTL IZH L, PO, 23 BICIEL , BBESH
RIZABICHCHIATH - 72, KEBEAFNHE 60
5 THW# & b PO: 2% 14mmHg @ K & 3 M 4 &
% 5 72%% LTOT TidpH, PO, BEGHRL D
CNTLICHRE A MR L Tz (k). T,
LTOT TR LEHE FEICH L TR WEEFEL
B, BXUEHREZRL, ANOVA EFNVIZ X 5%
Fric X Y LTOT TIIEREMAEMMAH TISERIC
BELTVWDLI LA RENA, EHITPO: & pH
DY EADBE, CNTL TIZ PO, DIETF & & BIC
pH 2K T § 53 5 D2 LT, LTOT Tl
PHDIEXHLDEMNNEL, PO.OETFICEBT ¥
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1 EEEFEAN 60 M OMA AR

FETUS CNTL LTOT
pH 7.355 £ 0.029 7.384 £ 0.006 p < 0.05
PCO2 (mmHg) 423+ 13 422 = 3.1 NS.
PO2 (mmHg) 141 £ 10 143 £ 28 NS.
Hb (gsdl) 117 £ 15 113 = 21 NS.
Sat Oz (%) 294 * 38 387 £ 72 p < 0.05
02 content (ml/dl) 46 £ 07 - 58 £ 1.1 p < 0.05

F—=YRIZHaDIc W EARENSD, Thb
b, BEOKBREAMITH L, LTOT 2535 M 2 R
LTWAZ EARENT, FERTH# 60 5Tl
BELFAZERMICHER L. 2 EEREAN
THF D ACTH ® LA & & b IC cortisol 25 L7
% %%, LTOT Tt ACTH IZX} 9 5 cortisol - 5 #%
EAEEICEETH Y, LTOT Tid, BMAMNRED
ACTH IZXF3 5 cortisol DV AR Y ADE, Tk
by RISHENZENH S Z EARE NI, LTOT
TIE MR FE AN I8 LTy IRhitE 23BigE X
N, TOWRICE, BESHRIBMIHER S,
MR O E), TEA—RITERDRE
HOEALL Vo 2 AEHEN B ELIRD O
729, ThoDZ L ZBROBE» BRI 5
&, BEDZX P LU ATICH B HIR T3 oxygena-
tion DBISEALHDH Y, DA Lkt %
MY, E6RBAPUVANRESINLWREN:
BHEILERBRTLLIDEEZ LY,

c) MEOREBBICBVWTIREFRE & I
EANLER, CHEFMETIZZLAmsohTw
AP0 LTOT T EERBIMGIF X 0 ME A8 <,
DHABPEVE WS HREPIEWEZR L7
(126dGA, CNTL : MAP 40.3 = 23mmHg, FHR
182.5 + 4.8bpm, LTOT : MAP 48.0 * 1.3mmHg,
FHR 167.6 £5.6bpm). /LML R OMEBEF OO &
D T&H 5 — >baro-reflex (2 H L, 133dGA {Z so-
dium nitroprusside (NP) & phenylephrine (PE) %
s LELES S OBMEE2RI 3 LI
& V) baro-reflex Dt % M3 5 EBRZ 17T - 7=,
BRI IIEFICRERRG I NP(10ug/ml) % 72
X PE(25ug/ml) % 0.lml/min T 5 2L, 2
FTEICRE/EML, 6.4ml/min THIE L7 (7 B

DR 5 B 14 0. MR, LBEEI
250Hz T, PCIZitsk L, ‘FliLE (MBP), RRin-
terval, [UMAZE H 1%, MBP/R-R interval @ )it
¥ B & O %2 24k BUIS il % (baro-reflex curve)
# Kentetal®® 5 #: (4 % ¥ © I # I logistic
model, sigmoid curve) {Z & Y fi##i L7z, NP 5. T
RIME T & & HIC—B191IZ R-R interval A5/
LD LABA LN, HE5EAME I,

R-Rinterval 3R L, RIROFEIED SN,
Z DIRMRFE A S B IRR B B AK T 12 X 5 B2 i pl s
DORFHIRET 5 L F 2 52?2, HIRICHET
HR, ThbHIRE)EN WL T 5 5 % break-
down point & E#$ % &, CNTL & LTOT T A
B %D 72 (CNTL : 41.6=0.6bpm, 32810
msec, LTOT : 38.7+1.4 bpm, 32816 msec) (Xl
D). FLERORE X LTOT TRETHH, 2 0%
ORI DAL $ 7 b b inotropic action D #
EREOEYTHEH I LIRS NI, PE fff
TIRIMED LR & & HIZ R-Rinterval DIEF§ 7
HHLADKTHRE SN /H, LTOT T

" CNTL ¢ RISoMELAICES T TOPE HKE -5

%L, DHETORESFE W E29RSI N7,

NP $¢5- & PE % 54K FE & & Il )E 8275 O Wi & D
F—=5 X0, EZAEKRNREZHEH L/ LTOT #T
(& ONTL (23 L CTHIE A 7 b L, B9
RNTH o 7z MEICH T 2 0B OEILOHE,
Maximum gain (msec/mmHg) {& CNTL 24.4 £2.7,
LTOT 16.6£2.3 & LTOT THEII/NE H o 722,

WatF D LBEEIZ O W T OBEDEHN S, baro-
reflex I ZMEFORBEO a2 >~ b o — W ICHEE L 5H)
PRLZLTWAEZE, AT O L& I Frank-
Starling curve ® LR CHEEL TW 5 2 &2, L

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

20024E 8 H

600 - . .
=
g 500 | .
T
S
[0
<
c 400} .
oc

300 L 1 L

20 30 40 50

MAP (mmHg)

1 Nitropruside % 512 & % Il JE & R-R interval D %
it (OCNTL, eLTOT)

HHBIEFEAELOHBICE - THEESN S
LB —mlf & (stroke volume) Z Z L X € %
B BE (inotropic action) (IR EW Th 5 & P95
EFEIN TS, —F, H4EF T inotropic
action BEEL TV A L HMEP I TEY, BHF
CBWTHME - LB %2 %25 L 7
561213 inotropic action DR EEXPE D EE D £
&Y, REACHNT 5 .0BEED RIS AR 4 5 Wk
HAHsEER HNBY, LTOT THEIMIE & #
EHHEEZRL, BIRERBERDICL 2RIROBEE
PEET, EXHEFRRSBRPERIORPL I 2L
YIDIRY Y ERLIZ LI, RE-BIRR
FAETRIC & B B BEAE, OIS, inotropic action
DREBRBEICENHLIERBTHAHREEZS
., ThoofRix, BRIZBOWTEEHDX b
VATFIZH HRER TR - T O SRR ICE
CXHYH570-0, LHE=YY) ¥ 7Rk EHl
BRETIRIOHICHET HLENXDH LI & 2RE
T5LDTHA.

d) PEAERBEOIREL L TRIEDMRNT 2
U AT o 72, B LS 1 HV (High Voltage Low fre-
quency) & LV(Low Voltage High frequency) ® 2
DD state b b EHFHAON TS, Thidw

YURYIA 1119

H W % non-REM & REM #i, & % (X Quiet &
Active state ICH YT 5, METF— 2> S5DHV
& LV AN IR O EEDOF R R 2 H v
THETEBNICIT -2, £9°, HV & LV O state
DANEDL Y OFMMEIZIO VT 1Hz TEH{L L
BTN U7 24 B O BRIk L% A & periodgram
Z T cyclicity ([61/K§) 2 8 L 72, CNTL B
TIREBICHEVENAE L & 5 (130dGA 2.1 £
0.3, 135dGA1.6 £0.1, 140dGA1.4+0.1) D T xF L,
LTOT T i3 130dGA T 1401 T&» ), CNTL D
140dGA L R Tdh - 72, Wk OBk BENT T
LTOT TiX R WA & sHz §if D — 2 ¢4 b
LbHVOE—27 L IBHZzUBOLVO Y — 27 DX
BAABRE T - 72 (M 2). Szeto et al. @z & 1 32
Mg & 7z Spectral edge frequency (SEF) (90%) %
AW TKRET % &, KI% O SEF i3 125dGA T
CNTL ; 7.5+ 0.3, LTOT ; 6.4 + 0.4Hz, 140dGA
CNTL ; 5.6 £0.4, LTOT ; 5.1 0.1 Hz T LTOT T
i {, ¥ & ® SEF i 125dGA CNTL ; 12.7+0.3,
LTOT ; 14.6 £ 0.4Hz, 140dGA CNTL ; 17.2+0.8,
LTOT ; 19.8 £ 0.2 Hz & LTOT TEHWEEKT
Hol:. ThbLHETIRVEEDSKIEDE K
BL ¥ IDIL L, LV-HV O state DEDHBETD
AT EHMRENT. State DFEIL & & HIZ, HV
TIXME, PR L, LV TREV E WS LS
FROEHHRDONDE I LM ONT VLD,
LV-HV % state {2 B8} 5 .08 & I JE o B i
LTOT @ 125dGA, 130dGA %% CNTL @ 130dGA,
135dGA L ZIZFRIETH o7z, U LDOERM S,
LTOT DM Tl ik o LV-HV O I E <,
BRI 2 S T3 state DFEMBRICEZ RO,
FREAERORAMBIES N TVE I EAREN
7z.

BRORE»SADE, BENORAMLATICSH
HRBTIIERAIMES NG 20, FHHEHZX ML
ADH B OT, LN T rRBEHOE

BrLilBOT—RFEFCRELRRICHSE LS

WCAZDBUREHRHDHEVW) T ERBT A4ERL
Zzohil.

Oxytocin O M EKBHERFE 512 & ) BRI E I
Mrems e BrEER P L AEEREFVICE
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CNTL

10 |

126 dGA ‘j””~J/\\\
0 [ L ]
10}

135dGA
0 L 1 1 J

i 10 |-
0 L 1 J
5

H 2 k547 8 ¥

LTOT

2 RikD/NT —ZARZ P IVORBEEAL

HEREUTICENT S, TEIEEME VS Y
BYLAMICE S5 FENREOELIZEID, ) TF
A —RIERDOISHRDOEAL (VAR Y X, BiED
BAL)DHEZ o7z, 2) BWKEREAR, KIER
S A RUSEAEL L, SMEMICHE LT
itk /R L7z, 3) IMUE, LA O HRE B IZPES
AR RERRICEILDN A LR, — >baro-
reflex D FUSICEILD A Sz, 4) RiEDORER
1%, state DIEE B, WENLRBISEBA SN,
5) BaAF O phfE R - O R OB GE K Pl FE A
MBI NTVWBZ LARBI N, BROBE D
LHINOLDOEMERHELLHNT S L, BHEHA
FLATTORROHE - RIEE vwbh s RIBIX
TR - R SRZ A LR, O RO
BARIMESNBEIEIZLVAEL, FOMRELT
biophysical {Z X ER DRI ASIEH IS BUIFISA X
BT AW REMNEAH B 2 L, BHAFIC
HLTORBENET T 572012, 652562
% - BEDO R b L AR DT D well-being
FMHETRIARSINLTREENH L ENFRI N
7. Thbb, BERICBVWTIE, BROBINT
RZZ@MHPMELL, ZOEMENERZFIHHMEL
muwi, well-being DHWFIZHM L W2 LRSI h
AR

2. ¥PR1FD baro-reflex DFEEBIZNDIRET

JEROHIBOE= 7Y ¥ ZIZERICBIT 5 3K
i % well-being DBWETH Y, LHOEER—
WBHEHEIR O A 4 £ 1213 baro-reflex 2% { 5

LTwWwbEZEZ N5, F7: baroreflex DIt
WK 1LOEBRTRENLMSAMLVRIZEBE
L7220 TlE %L, EIREMICHBIT 220355137
TH 5. BROHER CHEEROFICB VT
AR ERB LS ICHBTILEN D
5. ¥ 9 baroreflex DIEFEFERBELHOMITT
% 72912 20 O E WG % v 110 20 5 140 dGA
DMTH5 HHATEH 48 1], 1. THWA NP BX
PE Z G RICANM T 5 K% B v, 1E%# D baro-
reflex DFERBFBICOVTRET L7 NP 510 X
AEIMME AT Tt 110dGA TIRIMEETIZH L T
R-R interval DZALIZFEREE T, 115dGA LIBE, iR
RMEBA RN T 2 EIREAERO G X 5
BIROFENEE R o7, SORKROFEE
135dGA Tl b $i3% T, 140dGA TixZ DR EEAHME
FEIZ % o 7z, MEFIZEEW R-R interval 2558,
ThbbBIRICEK - 728, FR~NETLH%E
breakdown point(mmHg, msec) & L T%7 &,
110dGA : 27.1& 282, 115dGA : 28.2 & 302, 120
dGA 33.3 & 300, 125dGA : 34.8 & 306, 130dGA :
37.6 & 312, 135dGA : 41.6 & 329, 140dGA : 36.6 &
295 T& - 7=. Breakdown point (& 135dGA & 140
dGA DI THEDZ X2 R ®, FMF Tl 135dGA
ASERED ML T I & Y PEBRBYBARAE L 2§ 0
critical I TH B LAVRENZZ(K3)., 2D
EROVEDE L THRBABRIES LI 0L
ItP%EZRTHLENH B EEZ LN KTk
HE DT SRR I ERA K E L b2
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350

300+

R-R interval (msec)

250 e
20 25 30 35 40 45

MAP (mmHg)

Xl 3 Breakdown point D E#EZ AL

Ly JRIEL Y, 20 —70KXKHEH Maxi-
mum gain (msec/mmHg) (& 110dGA TiX 135 %
34 THHHEAIIHIIML 135dGA Tik 22.7%8.1 &
b BT, 140dGA T3 9917 R 2 IC
Bol:, TOEERKERED D baroreflex (T X 50
- MEOHHOEERRII—HTIEILL, T
DEMEET THEIRICHK D 29 £, baroreflex
DORBL ¥ I DI critical B, ThbBXR
B BIRBRAERDINT v ZA0H 6 B L EA R
LEELBMNELAT LI EIRENT, O
WM T2 135dGA Th - 7245, & PBERIC
BWTH, TORYPICHLTEITHTDH Y 5HD
WRALETH % %%, FIbk% baro-reflex D FEE 8
BzLanirdbs ez oni:. F4HREK
BHIZ BB X 2 MAEFIHO A TR L, LI
H xS0 R % R % BB (inotropic
action) SERPEMIICREL TL B LAVRE NI,
L2255 T, BERMICBVWTE, BROMAKOE
B < 1M 3% ) 8 % SEA 3 2 BRIC, PEBRERME O 5%
BRE2ZRTAILENDHL I L, KRALGIFHICIZ
HRREIR OB L B BIROBEDA LN
Wt AdH 5 2 &, BEOBMIC X - T, ME -
LA O R R A3IE 8 (< critical 7 B A4 1E
L, &5IMiEEOMEE % K LT VRN
AT AN Z2XFTSHICB L LED
H5.

3. 2504 KEE5ICL B 0MER, baro-
reflex DEALICEET 3425

YYRIIA 1121

A PULATFEB LUK W TERE &S
R P L% % SN D glucocorticoid DL &
% baro-reflex % .0 & L -0 L 55 §l 38 % O£ 1L
rHONICTE-DICUTOERET -7, 12
D ¥ 2 B iRk 133 AGA 5 48 I [H] be-
tamethasone(Beta n=5) % 721 4 &£ (CNTL n
=7)% 10ug/hr T 5 L, &5 % 40K, 135
dGA THIBRDEERTHW/-NP & PE 2579 5%
7 #: T baroreflex % & il L 72, Betamethasone
b T REUBLEAREICEAL, OEBUX
BEH5#Ho~12KMIECNTLHICKH LAROKT
ZRDIDRACEEL, X5 % 24 R L0
BEEIESGHEAEENEDON L k572, Be-
tamethasone %5 # 0L F 12 E LR 28
5 baroreflex (2L A2 HDEEZ S 71255, FD#KM
JE LRI 26T, LB HRS R I o5
L7=Z &, st i S B HE O resetting A%
ColblHfEgINI. LHHDBL L CNTL
EENR L o7 40 RERICEREITo 7. NP
$e 540 & B KIME R Tid, Beta TH O M ICHIK
BRI & BRI K2 BB 2 572
(Breakdown point, Beta : 51.2mmHg, 284msec,
CNTL : 42.4mmHg, 314msec) £ % 254 54T iR 1%
AIZTY7 ML, BB DOL Y IHILL
"o TWwdIEHMNRS N (Maximum gain
(msec/mmHg), CNTL 24.1, Beta 17.3 Range
(msec) CNTL 292, Beta 412). & D #5# (4 betame-
thasone X512 & 1), MBEDELD A 53020
I35 5 A ] B HE O resetting & BRADSHEE Z 5
L ERBRTADDEEZEZ ON LI2H o T,
BRI B W T IR OB G R IEBRR 0 34l % 47
IBRICIE, BUICHHEIC X AEZTTIEILL, BRE
REOET bbb A ML AT 286G
FHEBMEN)EFEELERTHAIENERTHS
CEAIRINI.

4. BRERBEMEOLZOOVILFF v IV
FRINVARN T ZREICAU EHRFRCETHH
%

BYEB» LB ONLRRLY, BEORFHREMN
A VAT TIRRHEOME, 2RI HK
JIMET, O MERGERO SO H Y, O
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[bpm]

H RELHEE647% 8 5

180

120

50sec

X4 BEHEF7ITHEICLDO0MBEORIE (GERE | BCHBEEHFk .

BIHEAHIN)

O DHEHZRE AR LT IR well-being
DFMZHE L LTVWEERTH S Z EHRBEE
Nz, COMBEEBIT LD )2k
WROZAL, RISz L O 2FEOMRBRMPLETH
5. MHEMOH B FikL LT, LIERDELL
EHB 720121 1) LHABOEE) OSSN,
ZLT2) BEROMEICHT 557 XA — 5 O
A5, FoBEMRRO RIS % A S 2DITIE, 3) be-
havior D E Rl AFE L L HETH I LE X
bbb, £2T, IV FF X ANV FFTS5ERZL
B L ER oW TKRE N2 7=,

1) CHBOERHERN - OSBRI BY
THHEORRRBOHEHEE (CTOIXFT7SEFD
el J B TR AR B L Tw 325,
CORBMIT20EFOMBYHM L D ILARWIZE
DoTELT, RUREFIRONDIIEICIZZD
FEEXE WA, BEIR, /4 XDBRAL EWHRIEH
AT HEBTTREEOLAMERHEIED BT
b, fkl LTz 2~3bpm BEDKEL Z 2 5
N5, L7245 T, beat to beat ® variability 7 &,
Bl 2Ty 2 ¥ i 5 o BEE L hnwa
PHEETHS, £ THEEZHCTHLOERE
ARG TOLHHETMZTREL XL, DO
DI/ OoNLBER N SUHERESEH
W, LHEHOEHEL L RA 7z, AEL 3
EAXAH D H T — F7 7 # (SonoColor) D /v— F
T RYEL, BEFZIUHERSZIOH
L72Db, O Y % VBRI E R UL,
WHET S 32 F ¥ v A NVOREEGHZTEE LA

bOTHA, AFEEIZLD L7Tmm T2 F ¥ v &
VO RTIEER2 RS %2 bDESR L LCRE
IZEH - DU EECTH B, KV AF LA EEIRL
BEEHNCIS T A2 &2 XD, LIRSS, T4b
LI, O, ODEAEOBXICHKTEFTIIE
F R, 2OMNICENT A EXTREE o

BROEBR»SHBONE F /I MMEEES %
ML, HEE, HEORSEMKLZ 2 RTTH
5N (MEMMEE) ZIBHTAIEICLY, 5
¥ B SHBINC & 20 EE ISR SR
BEOBECODGRIASTREE 2 5 72 (K 4)., AP
DRRIZX b, BFkFSIECXB0HFHIT
’b, FLZOAMIZ B) (variability) DR ASTE 585

MR ARTE - EZ N,
2)%%@MEV%?&N5} & DS - B
WERE VHL L L) ICHEROWMREELE 2
A&, DMABEMEE OMRBRIZEETHS. L
PLENS, BT CTHREBOMEXHET S L
WEHERWICHBECTH 572, 1DTHELLEV AT
AT NI MHER S T HBRLHT L0, %
N RRRO T X % micrometer D FHE TEHNT 5
CENMETH 5. REHIFR TOMR 30 A FAT
KB N B o> T ) D MR ZE AL D BB %2 [ 5 1R
. SORBIIZMEZT TR R L, MR
UL EORFFETNTVEA, BEFMIOER
BICEHASTRETH D, BMRMEO—FEL L ¢
FRELrhHEwmEELIONT.

3) MR behawor DERMFEN - HEHTHh
X, BROLCE, BAFHEVEARLIZTITH, 0O

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

20024 8 A

um
600

-600-

um 5 sec.
600

NAAAMAAA A

-600-

B5 <LFFxrRNNRNVANTTHE, BUNERE
W & B BRBIRRERHO L —=> 7

WORRHH HFEELIBTX 5 L 912, behavior
DFEHTIZBEIR O well-being DELRIEHEEE L S
NT&7: L2Lids, HRTCREEETOH
BRICLHEHoFEL L, F8N, ENNEEMo
AR TE L9, il 7 3% & T fetal be-
havior % E R MIZEHH - FFMiAWREL R %
AT RLE, RAZBESNVFF X RNV A
N7 78 - BUNEMEHEIC X 5 FBM, FREDE
BREHICET 2B MG 217> CT& 2. AiddE
HOBRRBOHEHFEBICHVON TV S HEK
E— AR VEEEEHW IV FFr V2
ISV A KT FET, real-time TR BGHBIIZ X 5
FeRIE OB & GHLERZE L) 2 &HHlT i (K 6) TH
5. ABFEETHCCGHEEOMER B T— FOBE
WKEBHELDRBR 1T o7, 32 fEHI (28~
40 8) DKEL 1,860 57 DRI S, R NVFF ¥ A
VWTRONTZHWBORBEIE T — 5 DRFEH» S
FBM O HE) M2 AL 25, FBM AW
EREBT LD, BV LEERHTEINENVIE
AT OHEICL D ZOHHHEIRLZEH0
D, EKTFBM O 60% AERBIRETH - 7.
BRIGHICET, BELVFFr ANV T TE
EINF IV RAFa—H—{bL, 3XKTLAICHE
BENHTI) R4V ML F— 5 2 0H
THVATLARBMRPTH D, ATHIZHERBK

YYRY YL 1123
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Abstract

For the clinical assessment of fetal well being in chronic stressed environments, we must understand fetal physi-
ological response against altered intrauterine condition. Mild and long term stressed fetal model by increasing
myometrial contracture by oxytocin pulses to the ewes showed 1) altered fetal oxygenation of lower pO: but higher
0. content, left-shifted O: dissociation curve to resist acute short epoch of insults, 2) matured cardiovascular con-
trol of baro-reflex response, 3) accelerated maturation of the high voltage-low voltage electrocorticogram and the
state establishment. Ontogenic changes in baro-reflex study showed that the vagal reflex of bradycardia induced by
reduced venous return was not obvious at 110 dGA. This reflex was gradually ominous as gestational age progressed
and severest at 135 dGA. The baro-reflex slope is sharp at 135 dGA. This result indicates that there is a critical period
of sympathetic and parasympathetic balance in control of baro-reflex when the fetal circulation is easily breaks
down. Steroid administration to the fetus showed changes in blood pressure and heart rate as well as resetting of
baro-reflex response. These results indicate that fetuses in chronic stress adapt to the altered environment by accel-
erating their functional courses of maturation. By maturation, fetal cardiovascular and neurological function is
changed and fetal response to additional stresses is modified. These results are translated to the clinical findings that
there must be a well-looking period in spite of the fetuses are in chronic stress and that the reaction to additional
acute stress to the fetuses must be masked by their matured functions. These physiological modification of the fetus
considered to be the reason of the difficulty in diagnosing fetal well-being in chronic stress. To evaluate human fetal
condition in detail, accurate measurements of fetal heart rate at beat to beat, obtainment of fetal blood pressure in-
formation, quantitative assessment of fetal behavior must be promising methods. We proposed a new method using
multi-channel pulsed Doppler. Application of two dimensional auto correlation to Doppler signals confirmed to
achieve less than 1 bpm accuracy in FHR measurements. With minute displacement measurement technique, the
pulse wave of aortic wall movements were measured at the order of micrometers. Fetal breathing movements were
real-timely measured and auto-recognized at around 60% of conventional counting method. These non-invasive fetal
monitoring techniques should be next generation fetal monitoring devices.
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