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Hrn LRRHOMEAEERPFEEL, o220
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YR+ (ET)¥, brain natriuretic peptide
(BNP)Y % EBTFFELTHED, IhofidsrD
BTFENRREOHFEENCEAS L T 5 afRetEs %
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(PLD) M PEBRCHFET LI EE2#RAHL
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DT, FEMIICB W THFARPEHEET 2WE
WX o T b E h, REABEEEVEOES -
PETT HAIREM D D B, —H, HREHICETE

WA T A4 Litter 1 HHER T % 203, BRIB VSRR T
ZURAREA & TRUBIZFRER L kv, I ERIRHE
»ohbE, HOEOENEENAIEE L 2 5 HIREK
W E CHEREHERFT 200, FEIGE 26+
LoD EEML LBEFOHFAET 2L HFE LS
ha, ChoDmEHEELT, AWFETIE [E
FRIIZE & FKPICEET 2 ZRBYEEZHN L L
T, $TFPECERETET S, FRIIAEERE
EHYE R EET 5 VAT THEROLH - B0E
ATV, IHE X HICHER - BIEE - 7=/~
EfREL, R ENRE Y G HR R
LTWwa, |[EDEERBZHEL, UTOMES
7o,

Thbb, FEIEETLIYEDS 5, 2T ET
B & U BNP OEAFEHNF, FENHEBICB T
5INSDOYMEDZREDSAEL L 4HEER- %
MEtL7z, 2612, FEMIEO PLD 20w, %
OYEMFEIREF B L UFERMRC 810 5 4 BEH
PRREF L7z,

MEE LU RE

FK - FERE - BRB T IEE S MER B & A TR
difalr ICEREL L 72, BNP, atrial natriuretic pe-
ptide (ANP) B X f ET-18585% 5% (ET-1-LI)
ZBEER D RIA 3R TYRE L 7z, ET 5B O
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Mrids Do BRI K D AR L BB E AT
(PDET-18 L O BDET3ORAEEREL T
{To7:. ANP, BNP OZ& &KL, BE %2 Wz
ANP, BNP B & Uf C-type natriuretic peptide
(CNP) 2 & % cyclic GMP (cGMP) E4AE» S
Bt L7128, & 512, GTC-CsCl iz THIE L 724
D total RNA #Hw Tt » ET ZFHDE
TR, o5k N ANP, BNPBXUZh
5 DZEEDBRLETHIR% Northern blot 12T
BRES L 729710, & 72, BEEROD 5312 & 5 FEREAAT
B#EZAEPMAWTET 8L U BNP OEAICXT 5
cortisol, EGF, Transforming growth factor-g
(TGF-B) 7z ¥ DR 2487t L 12, in vitro @ PLD
EEE (PH] A3 L 7- PC #88 & L T, ethanol
748 F T PLD I 5 # # 7% phosphatidy] Z #x
Rz & 9 A pk L 7z (*H) phosphatidylethanol
(CH)PEt) O&»SEH LY, X510, BEFE
B % v T PLDEM O RS HF 25T L
e, Thbb, KEEFEMA D subconfluent &
o lBEAT PH] 77 % F B (1uCi) Z55#E
WML C24RFfEMile 2 R L 72, HERR AR
#al 7:%%, protein kinase C (PKC) @ agonist T
% % phorbol myristate acetate (PMA) & % \»
I calcium ionophore T®H % A231877¢ £ % ¥iN
L, 60512 methanol/HCI (100 : 1) Iml 2T
K ISfE 1R U7z, total lipid % Bligh and Dyer #:12
THyH U thin layer chromatography (TLC) 2
T 418, PEt @ spot OBSTHIESE ZHIE L TR
PEt EA B, S PLDEMEREB LY., 2561,
FREMAG PLD o £BAEH MR T 2 BT,
PLD OB —FEY)TH 5 PA » FEBMMIEREER S
AL T prostaglandin E, (PGE,) BE4 I &I
TRE R L.

%8B, MEHREE X, student t-test i, analysis
of variance (ANOVA) IZ T{To 7z, X, **,
Bk iz FnZFh p<0.05 p<0.01l, B
p<0.001%77, 7z, HFIRRIRWEGS
13, control BE& DK #RT,

BES S UBE
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2 FHERRETFBLUYA b A X BH8FE
a0 ET EAREEER

9, HIRSIADOFAKF D ET BE 2HIE L 7.
FABOET REX, HiRE e Hicml, &
IRARHC I ERE R D 5 VI RHESL IR R
DEELVBEREBEE %>/ (®1), 22T, F
ARpD ET OfFEZ#E T 5 HWT, FEMHO
EELETOET RELZHEL -, RREE L 4t
W ET BEOMIMNEED & h, BEFE24REME X
FAPLEBECEBE o, £72, FEH
R sawmand ET i, 7 ViEaE HPLC 12 &
LT TR RGN ET-1TH - 72,

ZI2T, ZOSEFEREMEET, FEERRE
B2 ET OEARHHFICOWTHRET L7,
¥ B0 % ET 0ES1E TGF-8, EGF,
interleukin-1 (IL-1), tumor necrosis factor-a
(TNF-a) ¥ X v{EggEsns (82).
Thbb, FEMRECE TS ET EAZKREEE
DEERFRRHEHIBEBEAKOY A M A A 2
ERBONFICL > THEHI SN TR EFHEZILN
7z,
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B4 RSB 2 ET 2FEO T
— IR A & SRR AR A O Hr—

DX WCFERE» S KRBT EN 5 ET »BF
ENTHBENZIER2RET 229113, ET
RENLZZEROGEENLETH S, ET Z54E
&, IhETWET-A%%E (ET-AR) £ ET-B
254 (ET-BR) o 2f@E»nMsnTws, ET-
11X ET-AR & ET-BR @3 2 13 12 R E 0 #
Y &R 23, ET-313 ET-BR ¢ ® &AM # 7%
T.ZOLIMEEZFABEL T ET-1: ET-30#
GEE» S ETZBEHRoBE L B2ffE T2 2 L
BTE 5,

% 2T, HIRKIHOF=ENESZO ET 25141
DWTHE L7z, HIRKHIOMERE « Bkt - B4
#1213 ET-AR, ET-BR Mi#EMEFEE L Tz 23,
FRIIZVTNOZEELMBTE o7 (4
3). Northernblot #5T¥, HIRKEOE .
B2 i3 ET-AR & ET-BR i O @5 FRH

HEERTEE46%% 8 &
R hHl A

— ™ —

. <43k <« 43kb

o w285 ® ! <« O3S

ET-AR ET-BR

K5 FEBUIBT 5 ET SREEET-HIE
—Northern blot #iZ X 2 85—

4.3kb —»

28S—»

M6 FREMEET 2AKEE TR OGN T
—Northern blot #iC & 25—

DAL SNIH, FETBVTFRLLED S
otz FIRARBOFEAEEIC I ET 25E 2%
HTE a7, HIRTHOERTIZET 10
BEnEo o, FICET-ARBMGEET 2 L £ 2
Si7z (K 4). Northernblot %5 T4, TR
DFBHAR TIZF 12 ET-AR 8% 51, ET-BR
DEEFHRBRELOTLTHs DS (K
5). T b b, FREMHBO ET 25 LR
2 SRR IIC 1 THRIBENELL Tz,
TIT, FBOET ZEBFRRO AN T % 52
FFBHIRT % O CRET U 72, B8Rl ¢t
FIWWET-BRBFEEL Tnied, 2O ET-BRO
HFIHFZET-IHH R IL-15 2 W id A23187 Tl &
Erzldnirotz, UL, EGF (10ng/ml) % ¥
M$ % & ET-BR OBE TR EHICHE s~
7z (46).

IO X2, WIRPIOFEBEMEB I ET-1% 5
9 2R ETZEREFEBRL T2 2 &b
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40 -~ 200
" (mean4SD, n=3) E (mean + SEM)
ﬁ Eso T [ T_ —a
w2 ~ -IT—
L T 20 i 100 1 7
8 2 A ;/:;7
> 3 10- = / / 55
g // / _ WM hea _
0 (n=5)  (n=9)  (n=8) (n=3)  (n=13)  (n=8)
control 108 107 (M) MR bl kHf
ET ¥EXK FERR Bl &M

7 REEEEMIO PGE.ES 1 RIEZT ET e

5, ET M or0EBER %A L T\ 2 e
WEzZ ons0, ET OF 4 8BIEH & LTI,
M5 O UEE Y LA b, fRESME 90 PR
DRIV E VAP DRE 7% ESERIER N S h
Twd, 22T, BEFBEMMCET 2W0mML
PGE,EE T 2 B2t Lic L 25, ET-1
FEBRMR O PGEELE 2 HECHH L (M
7). bbb, P ET- 1 ET 25814
N LT, FEMIEHES I autocrine MIZTEH L
PGEEAZER T &, FENE MG 2 HMA
WIERLTwaEEz o5, 2LC, ZOFE
WiEOIHWER X, BIRARD EGF i &> TET
Z 254K 5 down regulate & 1% PR AR B 13 %
FrE L2 u[REMELFE 2 515,

—F, BikEHMA& I ET-AR, ET-BR @& 2

BICFET S 200 ET o0l %*HE
LTW BRI S 5, % 2T, BiEBHBORS
FHRIWET-3 (10'M) 2@mL, v—%—%A1 b
A= —RHOTHEN Ca» BEICRIZTHE
ERET L7, ET-30%MC & 0 MR Ca* i
NEHIC ER L, T4hbb, FEME S 5w
a7z ET 1 paracrine B B 7 IR /E R L
THIKIA Ca* B8 % LR 38, BB O BEEE
ZREHL TR [REENFHEZ oD,

2. TEWNEREMAKEIC BT 5 FE brain
natriuretic peptide (BNP) D&%

F3, HIREHOFARF BNP RBEOHES % &
U, HERVIES L Ui o ¥k o BNP @
I HI100fmol/ml THAWRE —IRPLIMARE D
FI50f5 S fiE % 7~ U 72 4%, fFIR AR I /AR R L
72 (B4 8). Zo® BNP oiEFEA2#Hd 578, T

B8 #R&HIC B 2EKkP D BNP #BE

250 (mean+SEM,n=A4)

BNP EX R

(fmol 7 108 celis i day )

BEURA (/)
B9 HEFEMIGCE )5 BNP W

EWNHHBIC DWW T BNP#ETFORBEERTT 5
&, EIRPHAD FRAHME T D ALK O BNP #&fx
FERIUY A XDONY RBFED STz,

DX, ERMIBICBT A BNPEA L X5
R4 57:0, FEMORE LETS O BNP #
JEA2RE L7z, 855 6 HHLARE BNP O 49 h31
L, BE16HH WX ERP IO FARFEE & [F
MECx-o7 (K9), 227, BEFFEMRED
BNP &= TFHIE %2 RT-PCR i THET L1z, 52
FEOHHTIRANY 2D 2w, BNP 2 k&
WL T A EEIGH Hiclx, (o BNP &
BT ERUY A ZDOEIIC /N> RBED s T:
(X10). 3 2b b, 55816 H H O EBMIIZ, BNP
BT 2R L BNP 288wl Twb
ZEDHEREINT, FIT, TOEBEZREAHAWT
TR BNP EA TSR 72 RET L 2.

3, BMEBHMTEESNS Z LBREX N
T2 TGF-p O s wat Lz, TGF-g A&
WIS EF MO BNP EEA 2 REL /2
(K1), # 2T, EBOF /A2 TGF-8 BEET

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

690 YURY A HPEMRTE46% 8 &
m m 1,500
I E’g > (mean+SEM, n=3) kkk
fo 3o 2 ©
g 1,000 —
°
E
<@— 462bp ]
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i
a. -
=
=)
o
10 %ﬁi}ﬁﬁ'fﬂﬂ@@ BNP iﬁ{f{%%fﬁ ax10°12  ax10-11  4x10-10 4x10-9 (M)
control TGF-B

—RT-PCR ¥IZ & BHR3—

% % o % mink CCL fififfifg 2 Fv> 7z bioassay
TRET L & 22, HiRPH - REALThOFK
thz & #7400pM AHY O TGF-g i X
7z, Zhid, HEEEEME T, BNP E4A 2 AR
BET 2 EBECH- . Tiabb, WEEMHERS
55 &tz TGF-B i3, paracrine BN FFEEICE
L T BNP EA 2 {EHEXIIHERFL T2 EF 2
oz,

DEZ, EIRKRIADFEAKFISHEINT % cortisol
B & O EGF D& % 5T L7z, cortisol I3A5)2RK
PUFEORIB D & DML, BREROET
AP B S 20, MEFXEEMEL» SO
BNP 4 2 BERERCHIHEI L 7. EGF 38R
Elgo S, R RRBROFE TEKFIC
S W RAR NS 2 L F 2o Tnb?
#3, EGF & BNP B4 &2 BEMRGFHINCHIH L 72,

# 27T, TGF-g & cortisol ® % i3 EGF OFf
HYEB BT L. $%2bb, TGF-B 400pM &
T BNP E4: 22 L 72 5% 1 cortisol H % W i
EGF 2T % &, WIFhoBHE b HRIEKFRIC
TGF-p 2 & 2 BNP ELAREERA» 7oy 7 &
iz (™12, ®13). i, FIREKHEOFEARFI
TGF-8 B E1ET 212 b 1o & 3 BNP i 48
BEBFT2HEE—HRLILEETHDL LWL 5,

22T, FREETHOFEAKFO cortisol B LU
EGF O#EEOHBY? %2 BNPBE L KT 5 &,
R HE I 1 cortisol, EGF &2 {EBE TH 5 72
» TGF-B 12 & v £ &7z BNP EADIH %2
ZF s, EEIRAR R cortisol & EGF 253§/
LT % & TGF-BOIEAM»7ay 7 & BNP

11 TGF-g iz & 25 #&FEMIZO BNP ELRE
fEH

BNPEES
(fmol 7 106 cells )

TGF-8 ) (+) (+) (+)
cortisol () ) 10" 8 10-6 m)

M12 TGF-g#I#uz & % B = F R BNP Z4A 12
%14 % cortisol OM&I{EH

(mean+SEM, n=3)

:
_l

BNPELA R
( fmol / 105 cells )
g
{

DN

°
TGF-p () (+) (+) +) +)

EGF ) ) 2x10-10 2x108 2x106 (M)

BJ13  TGF-g I & 2 58 F A BNP 4
x$3 % EGF O#IFHIE

FEEMET T2 eHEz o605 (HM14).
DX, FEMEEEERTOHFE TICK
EODBNP ZEALL Twb I EBHLMER ST
», O BNP B FENTEEER ZRET 572
D121k BNP R RN ZREROHFEELLETDH
%, 7 bU T LRRSATF FOREE L LTI,
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m

+ 5x10 '™

8 Mjf 2x10” L‘-'L)
10 MJ (WN]
2x1o +

0 4
0

t&tﬁﬁﬁ
14t bEAKHD BNP, cortisol, EGF 1 o) H#k

200

B 5% B
1 IR T =6
¥

o 10*’ 1o7 105
BNPHENIBE (M)
(15 BNP #Ez L 2 cGMP EEARE D ELlg
—HEER R T A O ToRRE —

g

cGMP Z£ 4 14 il 2=
( % of control )
g 8

o
r

g7 0 guanylate cyclase % #IfEP domain 12
SGC-AEGCBD2EENH LM, INb
cGMP % second messenger & U CHIfEWNIER %
RETLEHEZONTWBEY, Zhobddb,
BNP 13 GC-A WEWEMMELE RS 2 L8R5 0
T 519,

T3, FR - BITERE L R OB S A 3
#1, 21 BNP 289U TEBIC cGMP 23
EEXNBELEPLERE Lz, FEOESSE T3
cGMP FEABIZEML o 7208, TFEHB LU
B O B4y 1 BNP 23RN % & FsRGHY
2 cGMP EAESRIINL 72 (K15). 2 OfERIE,
FEGHE L UBEBIC1Z BNP 2 & » TiEMHER
1 2R guanylate cyclase 37 b 5B GC-A 235
FETAHIERRLTVE, 351, HRFEAM
Bz BIT 5 GC-ABXUGCBOELGTFHRMT,
Northern blot #%I12 THRETT 2 &, MER - Bidk
i« e iz GC-A BFBL Twiedhs, F
BT GCBABbLbTMNICHBEL TWnsLDO0D,

S 691
= 58888888
EEKKKEKEK

Ko o 8
o om B W M fE B
T T T N -
GC-A <4— 4.0kb

GC-B <@— 4.0kb

<€4— 28S

16 fEEFENESIC 51T 5 BNP S5 EGE G5
H
—Northern blot ki & 5 &t

29

BNP 10-11 10-10 109 108 107 (M)
0

10 min

50

i = (%)

100 )
BNP 10-11 10-10 109 10-8 1o7 (M)

17 BNP &2 7 v b FEAHNHEOMEIER

BNP o #2773 GC-A OFEBIIAED s e
roiz (X16).

2 X2, BNP B X U'% @ second messenger T
H % cGMP H3FEREO T = 15 O W 2 ont U < I
ERIZRIEL S 200Gk, IR v b FEH%
T in vitro THET L. HIRZ v b FERIIZ
prostaglandin F,a (10°°M) Z¥RHINL T = U
BFHFEL 121812 cGMP 2T % & HEIKGH
WfEA NG S 7z, BNP 2FinL 728812 b
[alAR I B BRI T E G s Id s otz £
UEEWP%M"Mﬁm?%t¥*%®Wﬁ

Tz s sz (K17),

COFERELZEZBIZE POTEBICKTIED S
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ZERTERVY, BWWRLIZLIE, EMTE
ik & UBEREC I3 K& O BNP OZFE»1EFE
L, UL2»d BNPEINZ & D cGMP O EEA 3840
LizZ L aBRT 5L, FEHEL & KB
a5 BNP BIREED 2 W ix TEMHICEZET L
X, cGMP 20 L7 o O 4 BER 2 FiHd 5
AlREE It amwEeE I o B,

3. TENRERABBCBI 2FEARKY
X—+¥ D (PLD) D&%

%9, EB PLD B in vitro 12 B 17 % ¥
ERE L7, EBOPLD 3R A KD =¥ A,
(PLA,) ® C (PLC) EWFELY, PCEHEHELL,
Ca BERMAZREI RV, 7T F P Uik EA
HIBERFRE OIS LB TH > 1, £z, WEHHEOKX
H T TFAE L Tz,

in vitro O @5 T THIE U 72 5 - LB
B P& B AH A > 1E O PLD $E M 2 Mg+ 3 &, F
TR EWEY ($35nmol/hour/mg protein)
DR ST, EEPBERIC b FREDL/2
~1/3DEELERS STz, 72, EEMES PLD
EEOFIRIEIAIC X 222 RET 3 5 &, HiRK
HAOFEM T, R & L TR 2 fRi L
Tz, BRFEROFIHR TR EL 2 - 12 (K18),

D&, ¥ PLD iEMOFARIKE & 585
MR % FH W ORGES U7z, BPEEREMA O PLD iE
Hix, PKC OWEHACHITH 5 PMA & %\ i Cal-
cium ionophore T®» % A23187DHNNC X D EHH
WU 7z, 7z, WE A FERICHRMT % S AHHE
K PLD iEMEMEE S L7z (K19). 2D PMA
DOYERE, PKC OIHFEHITH % staurosporine H
5wt calcium ¥ v —%—TH % EGTA I &>
T S Ltz — 4, A2318712 £ % PLD oiEMA(L
& staurosporine TIZ I &l & 1L & oo B
EGTA Tipfl s iz, L &L 0, FE#go PLD
X PKC & Ca®* 2 MO I L > THEML
HEIINTWE EFHZ o5z,

D XIZ, FEMO PLD i\ KIZTEARTOY
BOREEHE LT, K200, AF v by
Y (OXT), 7% F B (AA), ACTH, arginine
vasopressin (AVP) OINC £ - T PLD i&EHES
BECEmML 7,

HElRshd6% 8 5
- 70
£ ( meantSD)
T 60-
® *
#H o s0d I R 1
W E —
a 5 407
T £ 3-
° %
E 20+ | /
10- 7/ /
W7 %
P33 o2 ) F3 Y ES L))

(n=9) (n=10) (n=11)

P18 SRR IAFEHBO PLD &4

10,000

(mean+SD, n=3)

8,000

6,000

4,000

PEt 4 & (cpm)

2,000

0
PMA(107 M) - +
A23187 (106 M) - - +

K19 B2EEEMiao PLD B R4 PMA &£ 5
U A23187 D&

1,000
- (mean+SD, n=3) hadd
E %
800 -
[=%
by *
w0 2
%MH 400 4 —
&
& 200 1
0

control OXT AA ACTH AVP CRF
0.1U/m! 104M 1U/ml 106M 108 M

H20 ErEEREMPEO PLD mM I T TREME O

™
B

D&, PLD O4&BER %R 2002, &
BEFEMEC PLD OF—EYTH 5 PA &N
L, 5% FiER O PGE,O#E 285 L7-. PA ®
RERFEEAEAC W o & 3, HRIKERIC PGE,®
BEADEMLU: (21). 20 PA W X % PGE,E
A{EHEVER X, staurosporine 2T 7 uy 7 XA
7z, $xbb, PAUZUSGENET Z7F NUBrS
PG &R ENLDTIE% <, PAHBPKC #/L
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2

(mean+SD, n=3)

g

*k

PGE: EEX®

*%
=

NN
AR

control 105 104 105 104 105 104 (w)

POPA  DPPA Lyso-PA

21 HEEFEEMID PGEEE 1 RIFTHEPA O

i =A
R

TPLARET7 7% FUBEHA T 2BE 2GS
{L&® 32 L2 k> T PGEEANEIT 2 &%
Zohl,

ZOX D CFEMBEOERELHEREDOVD L DTH
% PGE,E4 O PLD 25 L Twa 2 &
DSEH S izt o e b8, FEMR A S 3R Lz
21, ET-1® BNP 8L IR TWw3, 22T,
BEEEEMECBD 3 ET-1- BNPOEAICK
X9 PLD OE XA Lz, HEEFEBRMME
PLD =& 5 &, HEEKFRC ET EA R IR
MU BNPEERBRBA L., Thbb, ¥EED
PLD i3, PGE,E4 713 T4 < ET ® BNP O
A7 RO S £ X £ R BREOFEIICES L
TWwbeFEz oz,

w "’

PEOBRRRIES 2 &, £7, FRII-HMAL
BRIR % XY] % Biie 2 Y HIRRRE Tl e <, TGF-B
2 IL-17¢ ¥ fHAEIR T & cortisol, EGF, AVP,
ACTH 7% SRR 7 #E OREI T iz, PGE,,
ET, BNP 2 EOABEEME2EEL TWwb 2
LS E o T, 72, FBUTIE PLD A3ELE
L, ZOFFIZ PGE,DESL L CEBEMIO £8
HIRE A TR L T b Z S M ER o, X
S5, FEETELEEININSOYE X, auto-
crine B9 & % W |3 paracrine WICEFEBHE B L O
BHFEBEL FEMICEET 52 2T LOZEHICHE
MU T, EROMERFICEERZREEZRLLTWS
LEZONT,

72, EFICBT B IS OEBEEYE O

S AN 693

ET |PGE2 8NP
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Synopsis

To elucidate the regulatory mechanism of human intrauterine milieu, the effects of various substances on
the production of endothelin (ET) and brain natriuretic peptide (BNP) by amnion cells were investigated. In
addition, we examined the regulation of phospholipase D (PLD) activity, which has been shown to be involved
in the signal transduction in various tissues such as ovary, adrenal gland, etc.

The ET production by cultured amnion cells was stimulated by epidermal growth factor (EGF), transform-
ing growth factor-g (TGF-g), or interleukin-1 (IL-1). Ligand binding analyses indicated that both ET-A
receptor and ET-B receptor are present in chorion laeve, decidua vera, and myometrium, but not in the
amnion tissue at term. However, amnion tissue in the second trimester showed a significant amount of
binding capacity for ET-1 but not for ET-3,indicating the presence of ET-A receptor in this tissue in the second
trimester. These observations were confirmed by Northern blot analyses. In cultured amnion cells, ET-B
receptor was detected by Northern blot analysis. The expression of this ET-B receptor in cultured amnion
cells was down-regulated by the addition of EGF, but not by ET-1, IL-1 or A23187. Moreover, ET-1 inhibited
the secretion of prostaglandin E, (PGE,) by cultured amnion cells. These results suggest that ET-1 secreted
from amnion cells may block prostaglandin synthesis in amnion cells during the second trimester, but this
block may be released at term by the action of EGF.

The BNP production by cultured amnion cells was dose-dependently stimulated by TGF-8, but was
inhibited by cortisol or EGF. TGF-g (approximately 400 pM) was detected in the human amniotic fluid by
a bioassay. The TGF-g augmented BNP production was blocked by the simultaneous treatment with
cortisol or EGF. The receptor for BNP (particulate guanylate cyclase A-type: GC-A) was identified in
chorion, decidua, and myometrium by both cGMP generation assay and Northern blot analysis. However,
GC-A was not detected in amnion tissues in the second trimester and at term. In an in vitro experiment with
rat pregnant uterus, both BNP and cGMP dose-dependently inhibited the prostaglandin F,« induced uterine
contraction. Thus, BNP secreted from amnion cells may not act on amnion tissue, but on the decidua and
myometrium, and generate cGMP, the second messenger of BNP, and finally block uterine contraction during
the second trimester. Such an inhibition of uterine contraction by BNP may be attenuated at term when the
BNP secretion from amnion cells are suppressed by cortisol and EGF.

PLD activity was identified in all intrauterine tissues. The specific activity of this enzyme was highest in
amnion tissue. The PLD activity in amnion tissue at term (35 nmol/hour/mg protein) was almost twice
higher than that in the second trimester. The PLD activity in cultured amnion cells was stimulated by
12-phorbol myristate acetate and A23187, indicating that the amniotic PLD is regulated by protein kinase C
and Ca?*. In addition, PLD activity in cultured amnion cells was stimulated by arachidonic acid, arginine
vasopressin, oxytocin, and ACTH, all of which are present in human amniotic fluid at term. Finally, the
effect of phosphatidic acid (PA), the primary product of PLD, on the amnion cells was examined. PA
stimulated the PGE, secretion from cultured amnion cells. These results suggest that PLD plays an impor-
tant role in the signal transduction in amnion cells and maintenance of human pregnancy.

In conclusion, various bioactive substances in the amniotic fluid of fetal origin act on amniotic membrane,
modulate the production of ET, BNP, PA or PGE,, and finally regulate the intrauterine milieu to adapt the
fetal survival.
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