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BE  EREREENC R RIBEDEG W T EVIBM GFY)) 21T 7-18fER (EYR28~40:8) %3xfR &
L, WUIERNCEERA 7 — Ny 77 X 2RIBMREE ST [BREFAMEIR (MCA), BBk
(UA) JB1T o7, 1YL 7: UA-pH ERUFEAAL T 27 S VBEZHIEL, BBREA MV A
BETCTORREVKEMHROEILEFEAKLT T I VEELOBERICOWTHREI L, BBa v
T — )W LR D 2 IR UG (1661, #EIR37T~40:8) &7z,

FEIRIRFEBIDFEA V227 ) Y (NE), =37 ) > (E)EEIZ&L1.9210.54, 1.48+0.28ng/
ml THY, BIRFYIHD0.50+0.09, 0.38+0.05ng/ml it LB ESEEZFR L, 7, F/KNE,
EEEZ UApHEELEERAOHBER L.

MCA KU UA @ Resistance Index (RI) 2X63 2 RERICB I 2 IEEME L D OfFE 4SD TFL
fr b 2%, BRIBIRFEEID 4SD (MCA) 1&—4.21+£0.94, 4SD (UA) i31.31+0.48TH Y 4SD (MCA)
OFWIEFBEL Y OERPKE -T2, HBYIERO RI L3EYEO UApH EOBREMEL TR S &,
pH fEix 4SD (UA) & DRICiZ&®D, 4SD (MCA) & ORICIZIEOERZLHME (p<0.001) ZRL7:.
%72, MCA-RI/UA-RI [tix UA-pH & ORI & » BIF2IEDOHEES (r=0.772, p<0.001) ZRL 7z,
X512, MCA-RI/UA-RI b2 %ANE, EEELOMEVLTHLERLZADHEE (p<0.05) ZRL7:.
IhenZ kg, RRRILEBT % MREMRESEK NE, EXEESELTWwE 2 E2¥DTRL
7z. 251, MCA-RI/UA-RI Hixf&12 well-being O 1z BB CIER ICHRRIEE L 0 L ¥ 2
shtz,

Synopsis Eighteen cases of complicated pregnancy with fetal distress and/or pregnancy toxemia
who underwent Cesarean section (CS) before onset of labor were studied. The resistance indexes
(RD) of the umbilical artery (UA) and fetal middle cerebral artery (MCA) were measured by Doppler
echography prior to CS. UA blood and amniotic fluid (AF) were obtained during CS and the pH
value for the UA and the concentrations of norepinephrine (NE) and epinephrine (E) in AF were
measured. A significant correlation between the pH value, MCA-RI/UA-RI ratio and the levels of
NE and E in amniotic fluid was obtained.

NE and E concentrations in AF obtained from the patients with fetal distress before the onset of
labor were 1.924+0.54 and 1.48%0.28ng/ml and these concentrations were significantly higher than
those from elective CS. The deviations (4SD) of RI from the normal mean for corresponding
gestational age in fetal distress were —4.21+£0.94 in MCA and 1.31£0.48 in UA. A negative
correlation between the pH value and 4SD (UA) was observed but the pH value correlated
positively with 4SD (MCA). Furthermore, the MCA-RI/UA-RI ratio showed a significant negative
correlation with the NE and E levels in AF. These results suggest that fetal catecholamine affects
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fetal blood flow in fetal distress.
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SRR EPTONTVRBEYY, XI5 INSIIFH
HMOMRBERTHE T 52D Tidn <, RELEEVL
COofHEY, F/EETES TRYRT I LI
S OBERNIT ZEBHEEEESNTWS, Ly
L, B5'R acidemia, hypoxemia DEWT I 13 HE VI
WA ADBLE L 2503, el 28R
EThHYHENRYELITOWELZLOMERT
b5,

ek Ly, BRBERTOMEERIDO LH I
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RFRILANICEEE A 2 — Ry o X DRRIRFK
feEniRk (MCA) B8R (UA) oItz
T, & 5 IHYIRFIC/E o F K NE, EBER
U UApHEEHE L. 2o DIFR LD, BBR
ANVARBTCORRBIERBEEFKRIT 2T

i

IVEELOBEICOWTHE LT,
MENRRUVFZE

1. X%

19924 3 H X © 1993F12 B O iz AT SR EE
W B W CRYEASRANC Y 21T 5 72340 2 X R &
L7z, ZOWERIZREIRIRFEDZK T L 25 72
180 (I HR28~4038, 7 ; #FIR34.5+4. 48, &
rrpEiE (PIH) &6F 760, FENBEXELRE
(IUGR) &7 84, MzEEHHE 3B & BEIRFHY)
BIL661 (EEAR3T~40:8, V| HIR38.1+1.2:8)
TH 5, SERE U IFERFEK DR RARIES] X
EFIB DD 72 <, WRIZEYPR28~4018 & 3FEIRFY)
Bl LEBICREOERTH > 7.

EiRpEAE, [UGR &k EnAg U A 7RO
&rhz, NST ¢ late deceleration % variable
deceleration 23/ E d U < 3B HEIE L 72 b
D, bLLIFWLOPOEEFMAOHETICLD

RIRRIEEZW LT, o8, THYNERID S bR
B EE- 72 DIFSEIOBEN X VRS L 7z,

HEFF AL 12 D v T X Student’t test & UF
x’-test = HWz,

2. FAKRHFAZ I HE

FAKITFUVIREO AT ORBRICERE L, 72725
WS R IR AEE0.AM B3 XS AT
BEAKRUEMEL (pH 1.0) L7z, —80°Ciz THI
EETCHWHERERFEL, FANERUVEEE X
Anton and Sayre'VD FjikE—HWEL, EEREK
thru< 27774 (HPLC) ER LML
(ECD) i THIZE L7z, 72 HIml DFKRFIC
1ng ®3,4-Dihydroxybenzylamine (DHBA) %N
ERIZHEYE & U CERINL 2%, 1.5M Tris buffer
PH8. D EmMAZTT VAL, T2 T3 %
acid washed aluminium oxide IC&E S ¥ 72, B
#I7K 12 T aluminium oxide % ¥E¥%, B 2 %EE
B150ul 2Nz EEMib L, A7 a7 3 vERHEL
7z, & 512, HPLC(HAZ655 Liquid chromatogra-
phy) 2 CorBE, ERILFE#HER (EICOM ECD-
100) WCTHIE L2, H T A PCHHERD 7 A
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(CA # 7 2, EICOM #&) % v, BEIHIZ20%
Methanol, EDTA 2Na (30mg/1), Octanesulfonic
acid sodium salt (600mg/1) %12 720.05M PBS
(pH 6.0) &L, FHFizlml/min & L7z, BRIL
RIS OMEE X +450mV & L7z,

FARBA T a7 3 EEITERI2E R
E3NTWEY, G, 4727 I VREOHE
IRBEBRIEIXTT> Twigy, ERBBEELIES
w277y 7UBEEED UAME~NY) 0T
FRER L, ¥R A A 4347 (H 37 Blood gas electrolyte
analyzer 8800) Z{T-7z.

3. AEERIMFRETH

HYIET 2 RERI IR WCB B A 79—y 77 &
(BHZ270A 47— N 77%E, 3.5MHz 2> ~Xy
JAB N VAT 2 —%—) 1T MCA, UA OIfi
MEREHI 2TV, ERL 73 REOFHELE
% o T Resistance Index (RI) Z&EHL Y, &
512, & RIBHERBEBICBD) 2EELENT S
T2 URIC BT B EFHED L WIEE TR (15841)
EOEHB LU UBCABOTHE (M) L EERZE
(SD)¥% & X1z, #H&E=R ¢ (BH RI-M)/SD £
4ASD Ko7z,

72 BHEEHEEE L semi Fowler R0 T155 DA
Pz TV, MRERE, FHAME, IREEICEEIZ R
molz,

ek S
1. AL T a7 3 HEE
WEESEY)E, DHBA 2H W T¥E/KNE, E g

UA-pH

T T
0 2,5 5.0

ng/ml
Norepinephrine
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g% HPLC-ECD i CHIE L7z, REDRBE X
intra &z O} inter-assay @ CV{E T % 1L Z 1L NE
6.7%, 7.1%, E7.8%, 9.3% LRI NEHD
Thoiz.

BEIRIRZEF DFEKNE & EEBEIZHEL1.92+
0.54, 1.48+0.28ng/ml (M+S.E.) T, ZERHEY
F1D0.50+£0.09, 0.38+0.05ng/mlictbL T, A
BARZEF O PRGBS R wic b b o d
NE, EficERE%EfE (NE:p<0.01, E:p<
0.001) ZRL7: (K1), ZBREMEZEHD D 5,
IUGR &6t L BIEIRFHBEOERTHT 275
SUVREBCEERDRPoTz, £, UA-pHEE
F/ANE, EBELOBFRE A% L NE, E iz
pHELEELADHEE (p<0.05) ZxL7 (K

(ng/ml)
3 B K
R 3 ¥ p<0.01
¥3¥% p<0.001
21 M=S.E.

Norepinephrine Epinephrine

[ fetal distress (n=18)
V7)) : elective Cesarean section (n=16)

K1 BRERFEHIOFEKRLITITIVEE

- =—0.602
3:.. n =26
7.3 p <0.05
b o
o
« 7.2
=
7.4
7.04
 — T3
ng/ml

Epinephrine

M2 EEERkpHEELFEAk/ VxR 7)y, TEATY CEEEORRK
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2). 0.001) 2587z (K 4). D& MCA-RI/UA-RI

2. B MmEREHE
FUTEFNCHEE L 7z e RARSEAIL8H D RI Oxf
AR BT BIEREL D OIFRZE 45D (UA) i
1.31£0.48 (M=*S.E) t@EfEizxrd—74, 4SD
(MCA) 13 —4.21+0.94 £ ZHHZEM 2R L 72 (K
3). F7-BRIBIRFER] & FEIRFFEIFI34EIC DT
4SD (UA), 4SD (MCA) & UA-pH D% %
ML TAHBE, pHiEE 4SD (UA) KIZEER
OB (r=—0.747, n=29, p<0.001) %, 4SD
(MCA) X IED B (r=0.660, n=26, p<

48D
4

MCA

UA

— 6
B3 RIRRFEHID 4SD(UA), 4SD(MCA)

r =—0.747
7.4 n =29
e p <0.001
7.3
ZFP 7.24
< 71
7.0
[ ] [ ]
6.9+
e 7]
1@t
w0 ) L T T T
-2 -1 0 1 2 3 4
4 SD(UA)

e RO CUApHELHKL CAIEZ S, 1=
0.772& & 5 W BIF2IEDFHEE (p<0.001) 27 ®
72 (®5). &5z, FEIZFANE, ERBELD
iz b ot (NE; r=—0.481, n=29, p<
0.05, E;r=—0.450, n=32, p<0.01) Z/RrL 7>
(B16).
2 £

RIS & D F = AR RERE & 77
9 % 3 A& 1319864F Soothill et al.¥»3%keE L T LA
%, MCA, UA omiat#E & ey AE s o
BIEIIZ DWW TE L DG D 297918, —7F, F
BafF 2wz teet ¢ UA MR EREARTIC X
NIFEAERESN o2k Y, UA MBS
I acidemia DZWICH T DV ERA TRV ET D,
EbH57, LrL, EIRPHFES IUGR & &
AN A 7 IR BT 5 FE VAR 3R IE 13 A48 P9 i
BRI % £ - B ERA2CER T % b
D & &, UARI O ERIZZ D & 3 ik e Kk
LTWwabDEFEZHNS,

finF5, UA Bt MCA @ RI 2RISR & FicK
T390, EEOWEIMEDLLE &5 Z & T
IREBOFELRNT 2 Z L HRETHD 2 L,
KO MCA-RI/UA-RI LESHRIBIEBE R T THREZ %
BRI DA RN, VWb © B M HES OB E
FRTIEEELTEHRATHL Z EE2HEL T
5.

&lal, BRARZE TRV 21T - TEGIC B H I A
I — Ky 7712 T MCA U UA @ RI 2 #HlE

7.44
7.34
393 7.2-
g 7.1
.01 r =0.660
6.9 n =26
. P p < 0.001
)‘J 1 L ] T L T T
-8-6-4-20 2 4
4 SD(MCA)

4 BErElk pH E & MEHEE & OBtk
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7.44

7.21

UA-pH

N

0.7 1.0 1.2 1.4 1.6
MCA-RI/UA-RI ratio

5 BBk pH i © MCA-RI/UA-RI tb & DEA#R

L, UApH &, FKkATa7 I VEELERL
7z, PIE U724 RI OMBOEHOFHEL Y OF
#=% ASD (MCA), 4SD (UA) L TELIE
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2
£
Q
2
Q
w
[ ]

Ll ]
1.0 1.5 2.0
MCA-R!/ UA-RI ratio

6 MCA-RIJUARIEE¥K/ VIEZRTY Y, TELXT7 ) VBEEOBK

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

1068 RRIRMRAAL & kA 7 2 5 3 2 RE OBE HEEMRFE4TE10%5

WA S HEBERAT L, HERmits & Birimt
NE, ERE L OBMRERET LIz & 25, K, BIF
DyE & fafFims NE, EBE L Oci3ED
B %, WICERE, P, K8, MEOMGLE D
iz EOMBEZR Lz L L, MMFESE K NE,
E»E{ 532 L HEL TWwa, SE, BEED
T — Ny 7% THIE L7z MCA-RI/UA-RI ks
NE, E :t BEEREOHEEZRL:, 2D LT,
F&IR acidemia BREE T ¢ 2 5 MFHEFHESEC NE,
EHBELTwa 22t MRRTHID TR T
RTh5,
BB, FFRO—HIIEERETERY S, B A
0577128212 X - 7z,
X ®
1. Kubli FW, Edward HH, Khazin AF, Takamura
H. Observations on heart rate and pH in the
human fetus during labor. Am J Obstet Gynecol
1969 ; 104 : 1190—1206
2. Manning FA, Morvison I, Lange IR, Harman
HR, Chamberlain PF. Fetal assessment based
on fetal biophysical scoring : Experience in
12640 referred high risk pregnancy and
etiology. Am J Obstet Gynecol 1985 ; 151 : 343—
350
3. Daffos F, Capella-Paviovsky M, Forestier F.
Fetal blood sampling via the umbilical cord
using a needle guided by ultrasound. Report of
66 cases. Perinatal Diagnosis 1983 ; 3: 271—277
4, Soothill PW, Nicolaides KH, Bilardo K, Hackett
GA, Campbell S. Uteroplacental blood veloc-
ity resistance index and umbilical venous pOs,,
pCO,, pH, lactate and erythroblast count in
growth-retarded fetuses. Fetal Ther 1986; 1:
176—179
5. BRREAE, =k @, KRS, BB 54
BN ZORY, MEE=, AKO505 &
EREEMREASW RFE I AV A NVE 2 —1,
1995 ; 154—165
6. Wiadimiroff JW, van den Wijngaad JAGW,
Degani S, Noordam M]J, van Eyck ], Tonge HM.
Cerebral and umbilical arterial blood flow
velocity waveforms in normal and growth-
retarded pregnancies. Obstet Gynecol 1987 ; 69 :
705—709
7. Jemsen A, Kunzel W, Kastendieck E. Repeti-
tive reduction of uterine blood flow and its
influence on fetal transcutaneous pO, and car-
diovascular variables. J Dev Physiol 1985; 7:
75—87
8. Jemsen A, Hohmann M, Kunzel W. Redistri-
bution of fetal circulation during repeated
asphyxia in sheep : effects on skin blood flow,
transcutaneous PO,, and plasma cate-

10,

11.

12,

13.

14,

15,

16,

17.

18,

19,

20,

21,

cholamines. J Develop Physiology 1987 ;9 : 41—
55

. BROBMR, FF RS, RELR, mE B BX

B=, il i& R & RXWERDS, dlb.
Ny 7 Z Wi & % RBEREO BB IRIM IR ENRE
DOFHE, BEFHERE 1987; 14 584—589
Vintzileos AM, Campbell WA, Rodis JF, Mc-
Lean DA, Fleming AD, Scovza WE. The rela-
tionship between fetal biophysical assessment,
umbilical artery velocimetry and fetal acidosis.
Obstet Gynecol 1991 ; 77 : 622—626
Anton AH, Sayre DF. A study of the factors
affecting the aluminum oxide-trihydroxyindole
procedure for the analysis of catecholamines. J
Pharmacol Exp Ther 1962 ; 138 : 360—375
Weiner CP. The relation between the umbili-
cal artery systolic/diastolic ratio and umbilical
blood gas measurements in specimens obtained
by cordocentesis. Am J Obstet Gynecol 1990 ;
162 : 1198—1202
Arstrom K, Eliasson A, Hareide JH, Marsal K.
Fetal blood velocity waveforms in normal
pregnancies. Acta Obstet Gynecol 1989 ; 68 : 171
—178
BIREA, H#E & HFREE HBHPE— EH
Z—, 1A #, kR BFHElks L UBRRE
oA B ED IR LT B8R B Y & A I A fE D AHBE I
B3 2mad, HEREE 1993; 45: 1030—1034
Zuspan FP, Abbott M. ldentification of a pres-
sor substance in amniotic fluid 1. Role of epine-
phrine and norepinephrine. Am J Obstet
Gynecol 1970 ; 107 : 664—672
Pillippe M, Ryan KJ. Catecholamines in
human amniotic fluid. Am J Obstet Gynecol
1981 ; 139: 204—208
Lagercrantz H, Sjoquist B, Bremme K, Lunell
N, Somell C. Catecholamine metabolites in
amniotic fluid as indicators of intrauterine
stress. Am J Obstet Gynecol 1980 ; 136 : 1067—
1070
Mitsutani H, Kudo T, Kishimoto Y. Cate-
cholamine concentrations of fetal blood and
amniotic fluid during labor. Asia-Oceania J
Obstet Gynaecol 1987 ; 13 : 249—255
Sekizawa A, Movimoto T, Ishikawa H, Hirose K,
Suzuki A, Saito H, Yanaihara T. The physio-
logical role of monoamine oxidase in fetal
membranes at delivery. The first congress on
labor and delivery. Israel 1994 ; 273—278
Morimoto T, Sekizawa A, Hirose K, Suzuki A,
Saito H, Yanaihara T. Effect of labor and
prostaglandins on phenyletanolamine N-
methyltransferase in human fetal membranes.
Endocrine J 1993 ; 40: 179—183
Phillippe M, Haas S, Evans S, Sehgal P. Clear-
ance of *H-dopamine from the amniotic fluid in
the rhesus monkey. Am J Obstet Gynecol 1985 ;
152 : 601—602

(No, 7653 -7 « 7 «10%f)

NI | -El ectronic Library Service



