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BE 4H, ¢ OSBRIERE L OBOHETICEE L T, oxytocin(OXT)= prostaglandin F.a(PGF;z)
DEEBRFLAEDETHIONE N, UL ZOWMEOTES & XM, B%EE ORI 2 5
DT B D Tlews, IO CTIEIERR, SIS FIH#IC 1T 5% D receptor(OXT-R, PGF,a-
R) BRexsicd, MEEER KD LEAHME (NBS) ExBaL, UToREYER.

L 7y b FEHOXT-R ERFE20E X b WML, SHAHIcy — 27 &720 (23.8+3.3-534.4+5.7
pmol/mg protein, p<0.05), ZDHEAM TS, —7, PGF,e-R(ZE18—20H £ h &#L (9.2+1.6—
27.143.6fmol/mg protein, p<0.02), SHEIHET L1523 H KRR —E % fkis L 7.

2. & FFEH OXT-R IEIREI X b K #8in L (0.20+0.18—0.67+0.22pmol/mg protein, p<
0.01), MEERRBIAWTHH, FoM PGan RICHBEER /e, FRFDEAHMIED OXT-R oD
1/20—1/30& 72 b EACH o,

3. EEE, BEMEOXT-R o#s&HF11 ﬁtéit&lﬁ@ﬁﬂ IR LT 52 (Kd;0.308+0.210—
0.216+0.112nM, 0.327£0.100—0.170-£0.084nM, p<0.05), % EEMBC I EE N L, LrdF
BEHOZhDL/6—1/TTH 0, BRFERBIEBIL KT 2 ZhOZEEOWD %R LI (NBS : 104+84
—76+43fmol/mg protein, p<0.05).

4, FERRBEROFEHCESTAHSB &, OXT-R OFESEMMER PGFe 8 X 2T LR T 520 (Kd
0.253%0.131-0.183+0.021nM, p<0.02), —7%, PGF.a-R I35 OXT ZHRILTD b Te dvote,
o Lo T RO D, b AR L CRFES £SO EE, HEEE S5 OXT &
OXT-R & DREERIEDTHET 5 Z EH—FWTH Y, PGFa 12 F 1D receptor ¥ A T5 2 L7, B
#, OXT-R, # %\ 1% plasma membrane IZfEfi ¥ % allosteric B EARL TV 55D EE 2 bR D,

Synopsis . This study was designed to investigate the interaction of oxytocin and prostaglandin F,« at the
receptor level (OXT-R and PGF,e-R) between the myometrium and amnio-decidua throughout pregnancy
and at parturition in an effort to clarify which of the two is the first and/or triggering factor involved in
the instigation of myometrial contractions. In rat myometria, it was recognized that PGF,«-R increased
from day 20 of pregnancy and preceded that of OXT-R from day 22 and thereafter both reached peak levels
at delivery. In human myometria, on the other hand, OXT-R showed an increase as gestation advanced and
when labor was initiated, a significant decrease was found regardless of the route of labor, while the
PGF;e-R the binding capacity of which was only 1/20-1/30 of OXT-R, did not change throughout pregnancy
or in labor. The binding affinity of OXT:R in amnio-decidua increased as gestation advanced, while its
binding capacity remained unchanged and after the onset of labor that of the amnion decreased sxgmﬁcantly
even though it was only 1/6-1/7 that of the myometrium. The binding affinity of myometrial OXT-R was
elevated following the addition of PGF. 2« before the onset of labor, but the converse could not be shown. -
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These findings suggest that the instigation and maintenance of human labor may be firstly and/ or initially
dependent on the increase of the binding activity between OXT and OXT-R in the myometrium, and the
PGF,« may facilitate such activity by the allosteric effect on OXT-R directly or on the plasma membrane

to increase its binding affinity.
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& RTFEFERGIFECE»HRENWE & S h,
o L OMENTBEOFEE, ETERL TERR
HERTO—DDIDEINTVD, L2l
ZDOMEOHEERR, 7o & 21X PGs AR EBIC
BN % & FEIE & OXT i & »e Z % b,
BB OXT WA TiE T 5 & T8 IHES
Do T, &k X PGFe W 50, H5
WX OED TR N B A FE R T B DB
LT, BBBHOKRBAERIL TS, H
HICMHELEDC, FEROFEF O OXT Bk
n T MBI, BIREED OXT 250 FEEK
7o b O RERE & —EDBIEMR D b, F oo PR,
faRERD OXT Y ERERI O VT LD
ERERO— 2D TEH~RAT 5 REELDH 5
ERB IR, BRENF oK OXT 23751k

il

DEFCEFICE N B RERLT LS —B TR

 , ¥ OXT BE DEHFRFKIMC EAERD L
DILEF S BE ST, F 72 PGFre 12T
b, FRNFEIFEORE, NHEEEIOFHD %
WL OXTFROEELE L EicEhnb L LT
4, ¥R PGFye B 5 Wiz DR B> PGFM
(13, 14-dihydro-15-keto-PGF,a) EhREIZ D\ TIL
B2AHy, HTL—HWMEATRw, LLT
PGF,o 5 B FEFR O 5| &M R EI % KD 570D 1T
b, R OMBEEANEINTWSY,

—F, FEHE KT SH50XT & PGFue & O
receptor (OXT-R, PGF,o-R) 3ZhZhihE D
LOTH W, FEHCE\TL, ZOMEDHLE
LD IRFER & L OB OMER L BT D L
LEbRTWA, Tk 2iE, 7y P FEHD OXT-
Rizxt3d 5 OXT S IERRMZEL, o8
Rk &b, FEHOOXT-RVUER
OXT I L, ON\TI oSSk o R 5 2
HETHLDE B Fhke PIEBWVWTD

Human labor * Oxytocin and prostaglandin receptor « Myometrium and amnio-decidua

OXT & OXT-R & D#EEZ, SHETOME X
D BRI ORE Y BT RE VLT
B OB X5 PGFe DERDSE & s
BERE .« BB F I OXT-R 3 FEL, Thi
ALt OXT &8 Lo T PGFa DARL « 73 W05
REINDLETHEDHH20,
WTFhiee X, TERIKT S OXT & PGF;«
L OBIE, FEE, L bUEE - REEETED
LBk A ERAHBETHS, BBETH L,
DIEDFE, TivbbTEHOBREBMET & 0T,
ZOTED T HHEITT 5 Ok D TEE M
BECh D, LoTEELIZET, HRER S8
X FEHCER TS OXT-R & PGF.e'R &
DENREREIIFHICEE LS 2, FE - BEE
BT FRLEEDTHEL, ZhbDOS R
S, EATIC D HREN L REE L LoV THREL,
LTFoR@ErY DD THETS.
MRAE

1. ERx®

EPXBE L LC Wister K7 » b (250—300
or) HEAL, FEMER, ERF12—21HK XU
22H DRI, ot s X OO BEo L h
FhuWEEER L, WAlTEALREE EH L.
FhbbFEEMY 4 C T, BIER B
BB X OABEARKRE LK, 10%dimethyl
sulfoxide BIEHFC RPN F A4 714 ARTHEKEL, —
T0°CITHRELI, 2FIC e b DL RIZDWTE,
*FIEIFIGEUR © O TCERTE HEE & 6
L, BEN2LLU EWELDEDHRDOZERFEN
<, FELEM AT L235—39%D 5 mAD
BT E oK THAE RRTOFEHB L OF
B BB AEREL, X DIIER 8 —24 0 i
CEAFRERC L ) ATIEREREN 2 BT L
25—40m% D 8 T A B & Bkl & IR LA
Wi, DWTEREGSAD D, Rl FEY)
BAMF & FT o I iR IR 38— A2 D IFEST T, R T
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KIBOT Bu Bl b ORRRIC, HHPHFOFET
WA O EgEr b s iFl—2gr BEO/NH &
Fhds X OBaBIEE & A EE L 7o, £ OAFRIE,
REERAEE 2 & OBFERERG 6 4, BRE
FEDFRE BB 1 B IREIES B 1
REFBETRHE L OTHI IS D54, F
EHBRDIDEROXT (7 +=v 0, HFEME
%), BHVEER PGFe (e 2 g% Fuy,
INEFERE) WX VRS R AT OS5 L 44T
5. PLTELAETFEY, FEkLOB%E
B3 4 CTAREBEREK TS, Bl s, 1
mm?® 2L M) L 10% dimethyl sulfoxide %% 4
TFIATARARTHEKEL, - 10CTHEL
7z,

2. EBIE

D FEHIEIT S oxytocin & prostaglandm
Fia & @ receptor source @ {E#L

EHIEL 0°— 4 COGET T2, 357
ML ESMBLAFEHEEKL, SHEARE
KepCPE& LT, 5E&010mM  Tris-HC
buffer(pH7.5, 0.5mM dithiothreitol & A, LT
T/D buffer) & & %12 potter glass homogenizer
TR & #6 stroke IZC homogenize L7, @%h
7= homogenate 131,000 Xg TEM L, D FED
120,000Xg ¥t & % & b &50mM Tris-maleate
buffer(pH7.4, 5mM MnCl,, 0.1%gelatin &7,
AR T/M buffer) @ THE L%, [ buffer /&
WWHEEEL, Zhx OXT o receptor source &
L7z, —7 PGF,« @ receptor source (L) 75
% 5 fEED10mM Tris-HCl buffer (pH 7.5,
0.1mM indomethacin 7%, LT T/I buffer) ©
homogenize L, % ® homogenate ©1,000Xg |-
E%105,000Xg TIOLRLEI L, FDlkE% T/1
buffer T¥E%: L 7, [ buffer iz BIZHE L,
% PGF,a D receptor source & U7, E[E, B
%EIEIZ %1% OXT receptor source o)ﬁé%{ b F
B DL E BT,

2) Oxytocin, prostaglandin F,s @ radiorece-

-
L

ptor assay
FFOXTIm DWW T, K‘?‘%Eﬂa%ﬁmg/ml
12 % L 7= receptor source 100ulic # v F h

R

857

*H-OXT 100g! (10,000dpm, tjk4e#E19Ci/m
mol, AEM350IU/mg, SINLOICHI Co.,) #
L T cold OXT 100u1 CO, 0.2, 0.4, 0.8, 1.0

~&1.6nM, EYEH220IU/mg, HFEEZ S L O

T/1 buffer 300x1 % Hn % T20°C, 604 incubate
TV, DWTIKKPIZE LEE 025%polyeth-
ylene glycol (#6,000, Nakarai Chem. Ltd.,) %
Iz CL0RIEE L7, 4°C, 105,000Xg <30
SEEIL L, ZoiE% 1IN NaOH 500u] T&E#
L 725 z liquid scintillation counter (LSC-903,

"ALOKA Co. Ltd.,) T radioactivity % HI5E L 7z,

% 72 PGFoe 12T & ARE, K EE3me/ml i
FE L 7= receptor source 100ul i %+h £ *H-
PGF,a 1001(10,000dpm, kH8f8E150Ci/m mol,
New England Nuclear), cold PGF,« 1001 (2,
4, 10, 20, 40ng) ¥ X V' T/I buffer 300u] % hn
237C, 0,/C0O,=95/55H F60% [ incubate %
fTvy, DUV T25%polyethylene glycol 50041 % N
2 CKIKHFIZI05 FHIBE L 4 °C, 105,000 X g T30
SR L, #o0ihE% 1IN NaOH 5001 CHfR
L, radioactivity e L7z, X 1cEE, BE
BER X OFEHD OXT-RIZH T 5 PGF,q &hE
A DT, Y L % homogenate B i
(1gr) ZREEETI0OuM &3 X 5 CHBE L
PGF,o 100xl, T/1 buffer 2.9ml &3k, 0,/
0,=95/50 548 F37°C, 304 [8] preincubation
®, B Liczh & R—D#EIFI X >T receptor
source Z{FEL L assay 1T 5 —7F (cell intact),
JH D receptor source fEELE F D sample 10041
(250-300ug) 1 PGF,e 10uM % i0 % CREEE D
assay b 1727z (cell free), ¥ e FE#H D PGF,e-
RIEKT20XTORELZ 510, AL
homogenize i ® #l §] F B £ lar % 5 & & 60
IU/ml &72% X 5 1C58% L7z cold OXT 100kl
T/1 buffer2.9ml & #£1220°C, 104 8 © prein-
cubation % 172 T 4> & receptor source % {¢ %4
L, 2\ TZD100u] (250-300ug) & OXT 10041
(60IU/mD) & % hnx assay #1707, 723 rece-
ptor {EHE D HEEE & U T EEE B (dissociation
constants, Kds) 3 7ab biE &AM &, KA IWAL
# (number of binding sites, NBS) 3 /i it
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&8E% - 1 F h Scatchard plot 2> HHEH L T2
LRkDIzA, ZOEEAREIEF6REL, K
Bl & LT3 hd duplicate CHIZE Lic.
T30 ER i

1. BIR, ZHEEO Sy FTERRT S
oxytocin, prostaglandin F,« receptor O EjRE

FTFRHBHELTCOIy P FEHRET S
OXT-REREEL T h OB L A5 &, NBS (134T
£16.343.9pmol/mg protein TH v, FIREE18
HE COLhIEBOEE N UBREEL, o
EABRER DE22H23.8+3.3(p<0.01), >\ T
St v—2 L7 b (34.0£5.7pmol/mg
protein), A HEEIELICIEEREO LV ETH
B Lt —F, kd EC3IEE, EERBOVTH
EREWTHEBOEBIRD bhisnof, $i
PGF,a-R @ # fu iz 2\~ T 1%, NBS X IEIF R
9.2+1.6fmol/mg protein, EIEEEISH B & TH
BT d b 200 i A L27.0+3.6fmol/mg
protein(p<0.01) & 72 b, LM&ES#EH, SHED
O EERHEE L), KdECEECEH*

REmEE36E 6=

Bbizhote (K1),

II. FIR, SEROe P FEHELBT S
oxytocin, prostaglandin F,« receptor ® EjREé

IEIRI6E X To e FFEH OXT-R © Kd fEIX
0.290+0.120, KEAD Z #21130.203+0.037nM,
7o NBS&X %+ % #20.20+£0.18, 0.67+0.22
pmol/mg protein &7z 9, Kd, NBS & itk
WM E KD TN EBBOMEEND B T L&D
7c (p<0.05, p<0.0D), >E /AL E R
Zho OXT-RERELXRD CHET S L, kdfE
T H RBERRSEG1T0.190+0.042, OXT FHA
0.188+0.069, PGF,a #FF%10.195+0.053nM
Ly, o 3EBEAEBDE XL, TR
kFEDFh (0.203+0.037nM) & b AHEEZ DD
¥a—7, NBS (3 8 RBEBHEEH0.2540.12,
OXT &F#4170.23+0.22pmol/mg protein ¥ X
" PGF,q 35 56 %1 ©0.21+0.13pmol/mg protein
L, To3EMAEROERRL, FikEE
FKFEDFn (0.67+0.22pmol/mg protein) &
HET 5 ECTNROIFREOBIRD S Z & aBD

M1 I v MEERE, SBFERFIEICETS oxytocin receptor (OXT-R) & pros-
taglandin F,e receptor (PGF,e-R) & DEjRE

NUMBER OF BINDING SITES
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F1 IEEER, SEEEKIICH T EL oxytocin receptor (OXT-R) & prostaglandin Fa,

receptor (PGFze-R) & 0 EjRE

OXT-R PGF2+-R
No. of
cases Kd @M) (pmol /rlgé3 %rotein) Kd(pM) (fmol /rIr\1IgB grotein)
Ist trimester 5 0:290=%0.120 0.20£0.18 283£137 21,3 7.4
Route of cesarean
section : i
elective 6 0.203:i0._037“ 0.67x0.22* 315+150 25.5% 5.0
indicated 5 0.190+0.042 0.25+0.12** 2881165 23.1%+ 5.8
OXT induced 5 0.188%0.069 0.2340.22*%* 358+270 24,4+ 8.5
PGF;, induced 4 0.195%0.053 0.21£0.13** 2931182 29.1£10.2

# Significantly different those of Ist trimester (p<0.05). * Significantly greater than those of Ist trimester (p<0.01)
and **significantly lower than those of elective cesarean section (p<0.05). Kd : dissociation constants, NBS :

number of binding sites.

72(p<0.05), —7, PGFa-RIZDWTIE, ER
TEA & KB %o Kd 122834137, 315+150
pM & 72 b, NBS (221.3+7.4&25.5+5.0fmol/
mg protein & 72D, ZOWEIRE b CIEFEBIC
S EBZ DD ENTEIehote, ¥k
R Gl e Kd B S B ABREG D % h 51288+
165, OXT FHFMFID % #123358 +270, PGF,0 5%
BIDFhp293+182pM & 7 b, =0 3 EfchE
BRFEXRDZH (315+150pM) & DEIICAEEDE
37c <, ¥ 7 NBS T F#23.1+5.8, 24.4+
8.5, 29.1+10.2fmol/mg protein & 7c b, FHfEE
FEFEDxh (25.5+5.0fmol/mg protein) & DR
EBNTEEDERRDB - LN TERIDOR
(E 1),

. 1R, DHERO & ¥, BB ST
oxytocin receptor D EjEE

B U R RIE (AT E 20, 8 (A

TIESRAFHESD 3 X KB GERIRT 6D oF-

B, iEE oz nFho OXT-R » Kd, NBS
Ex ko5 &, KdifdERET0.308+0.210,

0.195+0.0693 X 1°0.216+0.112& 7e b, BivEmE
T130.327+0.100, 0.256+0.0773% X 0%0.170+
0.084nM &7z b, W & KL CHE & bICHED
E2BH Y (p<0.05), —%, NBS [H3EE 108+
96, 80+30%s X 18104+75, BLIERETI8+42, 101+
5735 X 0’122+ 78fmol/mg protein & 7c v, \»Fh
SHEBDERRDD Z ENTE D, DWT
ST P BT 5 &, Kd (B 8 AR E©

0.181%£0.067&£0.160+0.082, OXT & ¥ # ©
0.238%0.0574£0.231+0.067, PGF,o BERMICIX
0.211+0.086%0.197+0.053nM & 75D T D
SEMICI T ROEEN L, TR ERE
D% (0.2164+0.112£0.170+0.084nM) & DS
CERBDERRDBLZ ENTEdok, —FH,
NBS {E E L n76+43L98+24, 100+54 &
144 £82% X 0°96+57 £ 106+ 48fmol/mg protein
Lish, FEOZNPEBERERACRERDOE R
HLBBEOREA (p<0.02) E/cn o L2 wnT:
(F2),

IV. e b FEBHIZEITS oxytocin receptor iz
X35 PGFya DESEE

R R FE R O T E M % PGFse & preincubate
L7:% OXT © RRA #4715 &, #o» Kd, NBS {&
ik & $120.083%+0.021nM, 0.18+0.12pmol/mg
protein & 78D7z, —7, EEFERF DO Z T
0.35240.15nM, 0.23+0.15pmol/mg protein &
leofe, LIehi> CREBAFRAF Tk OXT-R ©
EEBAMED PGP XD CTHET 5 2 & &R
L7cZ Licie %, AFIC PGFa-R X3 % OXT
MREBFT 5 &, FEERFERF o Kd, NBS
fE 13300+ 142pM, 32+19fmol/mg protein & 7z
b, BBREMOZ 1%212+183pM, 21+10
fmol/mg protein & 72 %78, ZOHEDOTFh
BT HHEEN R L2 Rbie (FE3).

V. b FFEE, BREBEIZRT 5 oxytocin rece-
ptor IZXF3" % prostaglandin F,e D
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£ 2 RS, SIS A E R, BYEK oxytocin receptor OE)RE
AMNION DECIDUA
No. of NBS
cases B
Kd (M) (fmol/mg protein) Kd (M) (fmol/mg protein)
Ist trimester 5 0.308+0.210 10896 0.3274+0.100 98142
IInd trimester 8 0.195+0.069 8030 0.256+0.077 101£57
Route of cesarean
section
elective 6 0.216+0.112¥% 104t 84 0.170+0.084 % 122+78
indicated 5 0.181+0.067 76+ 43* 0.160+0.082 98+24
OXT induced 5 0.238+0.057 100+54 0.231%0.067 14482
PGF:, induced 4 0.2111+0.086 9657 0.197x0.053 10648

# Significantly different those of Ist trimester (p<0.02) and *significantly lower than those of elective cesarean section

(p<0.05).

IEIERIRE, Rk X ORI RS FE, Bk
IE OXT-R i x5 % RGF.e 35 R % © © Kd,
NBSfEX h ki, ZDHER, FEkT5 Kd
fE130.279+0.072, 0.092+0.039% X T°0.071+
0.043nM & 7z b BREEED Z s, 0.293+0.202,
0.086+0.043% X 1'0.074+0.017nM & 72D 7z,
L 30 CTIER AR 0 F K, BBEE I BTk
OXT-R 0iEEEHEMMEIT & 1 PGFe It X 2T
TLET A EERADIZ LTl bd (p<0.05), —
75, NBS fEIXEBE DO Z 1 n393+41, 67338 L O
85+ 21fmol/mg protein & 72 v, BiZED Z s
110+56, 67+ 33%s X 0'85+20fmol/mg protein &
Tehics, ZOWMEDOEICEREDMHENL, T
7P RGO Tk Kd, NBSEE b 4 E)
D3RD b ie ot (E3),

% =%

PEk, FE O VIR HINME Zactink X O'myosin
filamentZ &H T HMEELE LD, —HKRIC
LA ERcalcium (Catt) EBEOHINC X2
TRIBHEIRTWS, ZOE, OXT &LPGF:a
LR IR R > T HE In ¥ % adenosine tri-
phosphate (ATP) A #Catt DMfENFES, <
& Iz sarcoplasmic reticulum~ ® % 1% [ IE 3
% — 77, cyclic-3’5 -guanosine monophosphate
(cGMPYZ N LTS, IFEIhTWwabCatt it
RIBL, FEHIMCE»S L3 Tna, &
S5I1IZOXT & PGs & DT HENDIED FER & H£ AT
LB L TEERHIERT L b L3 nbH, £
RO DN TIE, o 21E, 1) EEREICE

5FIEEROXTI X > CPGFM A & L 7 1k
RFHh BB, 2) FMFERRCOXT2 575
& PGF,o 23l H &, B-mimetic agentiZ X >
TRHE%R 5 F 72\ 1929, 3) ERL T » P OFEHT
13, OXT iz & > Tdose dependent 7% PGF.a 4
B DR i 51920, 4) PGF, B Lo T
progesterone(AP)HEE L, FEHDestradiol
receptor (E,-R) & OXT-R23# 0 L FB ILE % &
B0 e EOBEENDHTF LN TS, LichDTT
B OB CIE—IHE0XTIZ X 2T $ PGF,a
SUNIEE IR, 7 OXT o & & I RIG
35 PGFa DHEKE S OMFEIC X 2T F 5 IE
DFERINDHZ LD, LB D2TIhyEE
L 3% &, OXT 13 PGFya B UMK L CEEAE
BrRrlLicdorEzbhs, LoLBE 5
#%5 @ receptor level IZ 8\ T OXT & PGF,a &
DR REHCIT, TR OHEEOVER %R AR
Lo\, Lo T2 omEORET 5850
HDs o LIc oSk « #17 L OBESCZ DED T
DWW TR TR BB By TlR 7\,
FITEELISEER LT EL, TTHEA
& LCIERE » KD 5 » b TOXT-R &EPGFa
R EDEHR I OERFNEELY LTS 2, £+ O
RS & DR s hic>nwTd ThZth
B L, F0E, (1D 5 P FEHOXT-RD
AP, EREB, SEBIERCERSR
Z &, (2) OXT-R DfE&EE GRAIED (EIREE20
HXoEiEL, SBwHckuwie—2 b s
BHBER T A L, (3) PGFe-R1ZZD OXT-R
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K3 FE, BEKS X OFE oxytocin receptor oy % prostaglandin Fy o, »Es8
AMNION DECIDUA MYOMETRIUM
No. of NBS NBS NBS
Kd (nM) (fmol/mg Kd (nM) (fmol/mg Kd (nM) (pmol/mg
protein) protein protein)
Ist trimester 5 0.279%0.072 93441 0.293%0.202 110+56 0.301%0.121 0.254+0.21
(0.302+0.115 (89i56) (0.285+0.093 (125£92) (0.295+0.112) | (0.23%).19)
The onset of '
labor :
before 6 0.071£0.043 129+62 0.074%£0.017 - 85:+20 0.083+0.021 0.18%+0.12
(0.236£0.087) (111+69) (0.250+0.054) (144%58) (0.253%+0.131) | (0.22%0.20)
after 5 0.13940.091 54i 9 0.203+0.045) 77+14 0.35230.150 0.23%0.15
(0.192£0.133) (81+42) (0.21940.105) (90£31) 1(0.249£0.093) | €0.290.20)

* The values in parenthesis represent those of %the control.
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