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Effects of Exogenous Oxytocin on Steroid Hormones and Oxytocin
Receptor Concentrations in Pregnant Rats

Park, Y. S.", H. S. Cho and M. D. Byun'
College of Vet. Med., Kyungpook National University

ABSTRACT

The present studies were carried out to examine the effects of exogenous oxytocin(OT) on plasma,
uterine and placenta of estradiol-17 8, progesterone, prostaglandin F,(PGF,,), prostaglandin E,(PGE,)
and OT receptor concentrations in pregnant rats. Pregnant rats received an injection of exogenous OT
on days 14, 16, 18, 20, 22 of pregnancy and day 1 of postpartum. Concentrations of plasma estradiol-17
B after OT injection started to increase after day 18 and peaked on day 22 of pregnancy but decreased
on day 1 of postpartum. Plasma progesterone concentrations declined gradually from day 18 of pregnancy
and decreased more rapidly until postpartum 1 day. Concentrations of estradiol-17 8 in uterine tissues after
OT injection were sharply increased from day 20 to 22 of pregnancy and progestrone concentrations were
peaked on day 16 and decreased rapidly from day 16 to 20 and maintained the same level until day
1 of postpartum. Uterine concentrations of PGF,, and PGE; increased gradually until day 20 and peaked
on day 22 of pregnancy but showed a marked decrease on day 1 of postpartum. Concentrations of PGF,,
in placental tissues increased rapidly from day 14 of pregnancy and decreased sharply on day 1 of postpartum.
Concentrations of PGE, increased gradually after day 14 and peaked on day 20 of pregnancy. The
concentration of OT receptor in uterus was significantly elevated from day 20 and rose to maximum on
day 22 of pregnancy. These findings show that OT suppress the concentration of progestrone and stimulate
productions of estradiol-17 8, PGF,,, PGE, and oxytocin receptor concentrations in pregnant rats.
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AFALE o HIE St Strauss 5, 1975; La-
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g2 A, £ Al AFH R FF &L ¢
A3 74N rat FAAM FA HEY &, 3 R
w49 progesterone 59 A3t 2 0TS ¥Hg-A
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313}93 I (Labhsetwar$l Waton, 1977; Wilson %,
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Mok, 1974; Fuchs <, 1976; Labhsetware} Waton,
1977, Wilson =, 1982; Oloffson %, 1990; ¥,1993).
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s $AZ AA Zelg Hae F g 2d
849l vaginal plugsE #z3le] Azl7t A" 7
S YA A 1Y stk A 717 F Al A
TEE pelletAt B2 (4D 2 BS FAE &
o

A Aol AHgshet

E‘=' U_I Aé%-l A—|7:||

=2
—L=
H

rSL‘

-

2. Oxytocin £0i

AY ZEL2 Al 14, 16, 18, 20, 2295 2 &
v % 19 08A] 2 15A]9) oxytocin(3=ul A E
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samples< oxytocin £ ZY 224 Ketamine
HCI(10mg/rat, §F3], IM)S FAHaE] wh AIZ)
o JHESle T Aol dAg A F 4
Tolld 94 £2(3,000rpm/E 30%)3te] E3&
Bas 3 328 B AR 20T 52 BE
3197 23 samplesS N A FH F ice~cold petri-
dishitol M 42 2 el AEdle] TEE £4
2 9]3led aluminum foilol] A4 dry iced|A] 52
o] —70CA T2 BEsA

1. 89 ¥ =N 528 gyol 5

1) X Estradiol-17 8, Progesterone, PGFz.
¥ PGE:°| &2 £

3 & estradiol-17 8 2 progesterone L Coat
-A-Count estradiol(DPCA}) % RIA-mat progesterone
kit (Byk-SangtekA)E AH&-3}e] RIA wrlo] wal
RIA-mat 280(PackardA}, ©)S A3l A 33}
Atk

8% PGF,, ¥ PGE: §%F2 RIA Aol FE3}
o Sep-Pak Cj3 cartridgeE E3} 80% ethanol=
L&k B4 PGR = Chan(1977)9] "ol
Z3lo] PGF,, ['H] RIA kit(AmershamA}, UK)S
A}2-3}bed solid phase RIA ®rofl whel B-scintil-
lation counter?] Liquid scintillant analyser(Packard
AL EA)E olgstd AZEAT €4 PGEx=
1.5m! polypropylene 0.5ml, 1:4 water: ethanol3} 10
¢l glacial acetic acid® 7}t F 2,500 rppm .2
287t 94 2gsted Amprep Cis(100mg size,
RPN 1900) minicolumn-g& %33+ ¥ Chan(1977)9]
wh o] Zabed Caogt Chan(1993)9] 71 A ol
wzt prostaglandin E['”I] RIA kitE Ah&3}o
Quantum(Kobrar}, USA)ell A} Al &35 ch.

2) X2 U Efi2t =X Estradiol-17 8, Progeste-
rone, PGF;, ¥ PGE; 2| &2 &3

2 R Ew 24 500mgS # 3t gel-PBS(pH
74)% Sml/ge) ¥&E H7}sted, 13,500 rpm/min

o2 Polytron PT2000(KinematicaA}l, Switzerland)
homogenizerS AM&-3ld 313k & solid phase 3
2 wiol ge) 22¢ ¥ AT 2 AW 249
estradiol-17 3 2 progesterone &3-S P A9}
sUg Eos AZAQ AT 2 WY 24
PGF,, ¥ PGE; &% %742 Cao%} Chan(1993)¢]
o) uwha} Sep-Pak Cis cartridgeE A3l F
23 ¥ nitrogen fan(40°C)o) M AZske] ~T70T o]
A A BESCUE GRAA G FEE PR
A& sFA

3) X2 EH Oxytocin T8H2| £F

Oxytocin receptor binding assay: Chan(1987)
2 Chan $(1990) & AHE-ste] A5 23 500
mgS 3919] ice-cold 10mM Tris-HCl buffer(pH 7.4,
2mM EDTA-2Na¢} 0.5mM dithiothretol & f)
Ao A f3te & 94 B E $led plasma mem-
brane fractiong &3t T HEL assay buffer(10
mM MoCL$} 0.1% gelating €838 50mM Tris
-maleate buffer, pH 7.6)% A& T assay buffer
(protein X 20~25mg/ml) ol A AFFAIZ F
crude plasma membrane fraction& —70TolA]
receptor binding assay 1742 B2 HE3Hch 2
29 oxytocin F&A AZE Soloff(1979)8] ¥4
o] we} ’H oxytocin (New England, Nuclear, 37.1
Ci/mmol)& AFE-3}e] liquid scintillation spectro-
meterE o] L3l AZIHT E AYPA A&
HAL meantSDEA RAIFA O HgZho]
8] z}= Duncan's multiple range test= ZA 3G
#7+e] 2= student's t testZA FA{FH T

mz =

1. EZ} Estradiol-17 8 & Progesierone SZ2
k)

o)Al @ Bul® ptof] OT o F A estradiol
-178 2 progesterone FE=9] WEE ST ZAH
L Fig. 13 7t} 8% estradiol-17 8 X2+ I
14919 =7 A 15.70+3.7pg/mlo) 7 OT Fo
Z QA 14, 16, 18, 209 R 229l 747} 21.34+
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Fig. 1. Concentrations of estradiol-17( m) and pro-

gesterone( ) in plasma of rat after oxytocin
injection.

1.2, 23.91+1.2, 24.28+1.4, 32.85+3.2, 32.66+3.4pg
/ml 287 9 3 (Yo 23.40+2.5pg/mlZ estra-
diol-17 48] SEE A7 Z7heho] 94 2090l 2
2 %0 o8 F 94 RANA BE 579 F
8 uehigith

E7 progesterone FET= YA 149 14520+
16.0ng/ml, A 14, 16, 18, 20, 229) 2 2wl % |
o]l OT o & Z}z} 166.88+13.7, 140.74+27.0,
136.67+20.5, 114.93+18.9, 85.73+5.2 & 57.3414.3
ng/mlZ A OTHo & Y= progesterone L+ ¢
21 18AAIRE F23F Z4a(p<0.05)7 A= L
W BT 3 1UA Fo FollAe Y4l 1493 v
sta] 60% 7HAskgTh

2. 8% PGF:, ¥ PGE2| st W3}

g4l 2 Hub oo OTE B3 & g4
PGF,, ¥ PGE;®| FE+ Fig. 20]4 ¢ Zth A
1449 gl=F PGF,, §5¢ 45.77+3.8pgml, &
Al 14, 16, 18, 20, 229 2 Eul & 1YH oxytocin
T % PGFy, & Z7) 38.33+7.1, 42.06+2.8,
47.76+1.2, 51.6246.3, 60.8127.5 = 4145+4.4pg/
mlZA 4l 2084 tha FUhste] YAl 22U
FAA U=(P<0.05) T7HE HAou #9514
dE= zAasgnh & PGE Y 2= A 149
o] gz A 30.51+5.24pg/ml, YA 14, 16, 18,
20,22 2 Bul & (g OT B9 & PGE,9 ¥ &
= 23.0+3.82, 31.57+3.73, 33.67+4.50, 46.31£1.64,
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Fig. 2. Concentrations of PGFy, (m) 2 PGE;( ¢)
in plasma of rats after oxytocin injection
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sk H

P R ETF rate] OT Fo & g 23
estradiol-17 8 ¥ progesterone®] ¥1i= Fig. 33}
7h gA 149 EZe) AF ZF estradiol-17 8
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9 Bul & 1dA oxytocin Fof F estradiol-17 8
% Zhzt 0.0240.01, 0.06£0.01, 0.04+0.01, 0.16
+0.02, 1.83+0.04 2 0.02+0.02pg/mgO 2 AA 14
Ao A 20U Afo]oll estradiol-17 8 FE= & W3}
7F Ao YA 226 FAH3F] F7HP<0.1)3HA
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Fig. 3. Concentrations of estradiol-17 8(m) and
progesterone( ¢) in uterus of oxytocin
treated rats.
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4. KI2 XX PGF;, ¥ PGE:°| & W3l

QA & Euk ¥ rate] OT 5o F 23 239
PGF,, % PGE, =9 W3E Fig. 49 2tk A7
27 PGF;,0 E5E 94 149 hZT 5404021
pg/mg, OT o] ¥ 14, 16, 18,20, 22 £ &% &
19)6) 2} 8.69+0.76, 6.8610.40, 8.27+0.42, 7.39+
0.37, 9.22+0.76 2 3.47+0.13pg/mg .2 U4l 144
3} B8t AutR oz Hgkon ¢4l 2294
IE 7129 F 29 3 1gdE il U FE
o)3t2 74 s THP<0.05). AF X4 PGE; 5%
= o)Al 149 B2 Z 0.60+0.15pg/mg, YA 14, 16,
18, 20, 22 2 Bwt F 1Yo OT Foiof o3 W3}
= zbzb 0.69+0.1, 0.57+0.04, 0.7310.16, 0.71+
0.18, 0.95+0.1 = 0.48+0.03pg/mgl.2 YAF =
2 ZA PGE, 55 AtH o2 Agate A%
HAT 2%Uels FEages 5 F 1Y
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o
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Fig. 4. Concentrations of PGF2,(®=) and PGE,( ¢)
in uterus from pregnancy 14 day to po-
stpartum 1 day of oxytocin treated rats.
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Fig. 5. Concentrations of PGF:,(®) ? PGE;(¢)
in placenta tissue of oxytocin treated rats.

92 @ 25 F rate] OT T & iyt 23
PGF,, ¥ PGE.¢) &3S 243 A& Fig 59
72ty 23 PGF, $EE 94 149 =
o} 8.81+2.5pg/mg, YA 14, 16, 18,20, 22 % £
T 19 OT ¥4 ¥ 7tz} 9.92+0.70, 19.39+1.04,
24.54+0.65, 30.73+1.58, 40.67+1.64 & 20.91+1.23
pg/mgo & ¥t 24 PGF,5Ev ANHE 4
2893 gal 14YRE 5ol AFEH 169 °]
Foll& :W%}— AL Bgen £ F 1d
o= Al 169 FFOE A Ath :lal:ﬂ 2 L5
Z3 PGF, 5T %%4 vl 7 3te] A gk
oy aAF ZF ol Hjste hEH2F EA YEht
= 7AgS Bk gt 27 PGEY T ¥4
149 =T 0.46+0.04pg/mg, YA 14, 16, 18, 20,
22 9 2ur 3 190 OT B4 §F zhz} 0.54+0.01,
0.63+0.06, 0.53+0.03, 0.7840.05, 0.69+0.01 % 0.58
+0.02pg/mg o2 ¥t 23 PGE: v E& U4l 18
oo YAHS) AAE Hl F AR FA
vyehte 43S BTk

6. XI2 XZ& Oxytocin $2H 2| & W3}

oAl @ Bub I pato| A} OT Fofo & A7
=7 OT 2449 5% Wats 248 AaE Fig:
63 72tk A2 23 0T #4419 F=& Y4l 14
o) f)ze)A 4.3:0.2 fmol/mg, OT Fo] F 14,
16, 18, 20,22 2 B4 ¥ 194 OT 449 5
T 7}z7} 55404, 4.5+03, 5206, 6.5:02,
16.6+0.8 2 11.0£0.5fmol/mgo.2 A7 %3 OT
oA r Al 7|7k Sotel whet F7EtY
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Fig. 6. Concentrations of oxytocin receptor( )
in uterus of oxytocin treated rats.

7 914 2096l 229 Atole] FFP<0.05) F,
29 F 197 WS $2S et
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B dA3E raol] lojx 44l # £y F 0T
Eojo] 93§ steroid hormones @ OT &9 &
T 3 E ARG T Chan(1977) 2 Caot Chan
(1993)2 91914 OT Fod& Al E 7HYAL ratel]
A PGF,9 5% 571 & 4l 3 7HdA] 71734
@38 Fuchs(1976) 52 OT £ 93| g4l 7]
Zro] 14N 7y @& EH Aty Bustach Eg St-
rauss (1975) 5& PGF,, AAIQ] indomethacin
o8 Buke 2047 AAHAG IR
91914 OTE 994 PGFy, =& PGEETh 92l
D7) AF F5 fdo] Yol BN ZHH 0|1
Ao P2 &gy skt Wilson &
(1982)e] ¢J3}HA OT v|FEqA] 87 estradiol-17 3
=5 Al 20¢oA 2190 FA3] s T
Bukalo] ATE 7E3HL L A pro-
gesterone F =2 M3k A 209004 21 &
73 Zradte EiAzkA wE £2& A
T2 st on, B Aol A4l ratel $leiA OT
Tojo] 93t estradiol-17 8] TR YA T
Bob QA AwtAoz godte AT RYL
| B3 94 18UelA 209 Aolo] FH3
(P<0.05) Z7}sle= AL H GO progesterone
o EEE Ay A V7l AAM ZFhsle A

)

< YeEMiAT 94 18YFE F43](P<0.05) 7
23l AFE E9th o83 A3+ Labhsetwar
9} Naton (1977) 2 Wilson 5+(1982)0] H 1% OT
S BAA €2 AA A4 ratol] A estradiol-17 8
9 Z7he 9 209 o] Fo UERten dAl 22
Ao B & Zl8te Huo £ F £ F 24
A7t ool ZrAastHthE ZAs| e} B sk pro-
gesterone®] 744 9 estradiol-17 89 Z7te 18¢Y
HE) Aztso] 2 e AFE vehlo] 0TS &
20 = steroid hormones?] W3y} 27 AlZHH
Acks AE gt

Castracane 2} Jordan(1975) 2 Homanics®} Silvia
(1988)% progesterone2] £ & YAl rate] 19U
Z7] 2S94 169 FAHS BT ST
Olofsson £(1990)2 A4 YAl rateof] A A 194
BE) 247t AZHE QA Wilson 5(1982)2 A4
209014 £ A7 FA3 FAARTL 3
t}. Fuchs 5(1976)& OT FJol 2|3 progesterone
By Wsle] §94 e #AE BHudd £ A
T Aget FAE HstE B Fh
2 Qo4 PG, % PGE;¢] SR 3141 20
2299 FAM tha Fhom £ F 149
73] Zrastd e olg st A= Chan(1977)
o) A3 gl 21 2 22¥e FZY PGF,, FES
OT %ol 23] FA3] Frhsta £ 5 10l
= A 22934 Bl w ke A Ethe Asloh o
AU PGF,, 9 712 FEE 7HYA ratel] A 7}
a7l A ek Alzka Bladte A B
o] E9kth= Dubin S(1982) ¥ Cao® Chan(1993)
o) Aslek A9 QAT A rate] Aol A
OT %o w2 estradiol-17 5 Y41 22 4
3 2748 Btk & A 1493 v st 80%
oA Z71E B ®hH progesterone ¥E= ¢
A 18| FA3] 7+4sled Labhsetwarsl Waton
(1977)0] HE.I3F progesterone] ZhAo ©]ojA
estradiol-17 89] & F7H7F dojuba Exte] A
Ao Asl 9 v 434 ek Wil
son =(1982), Chan(1987) 2 Chan(1983) OT %
oj Aol PGF;, ¥ PGE; T% Wale dA 209+
B 2715 A &8t 893 Thorburn} Chal-

e owd
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1is(1979)= in vitroo Al 242 Wahg wjokdt Az
PGF;, = Y2 1790 Aito] 5] 9fgkont 19

UYEH 2194 F7hste Al 229 A FES
715 (L FHe FAHQ Aole PGF.7t
PGE»ol| ®l&] 3~5u @ty atgich £ A
Al A ratell OT F4of] w2 PGF., ¥ PGE:9
A i AW FEE AT A 4719
2290 OT 2=+ F7H8Rer & 2439 44
3 4B AHE FHHA JA 02U OT £
oo 9% PGF,, B PGE, 57t 1 E 71538
QI B F 1A= AY 7175 AAE 7153
F2m FHQ Mol A= PGFy, 7} PGErel Hla] 10
vl A% ©okth Chan(1977)0) ¢]5ha v YA A2
A4 OT oo 2| Mgt Loy YAl rate] &
FoA A 19, 21, 22 E BUE 1dd OT %9
+ 3 ¥ AT FolA T8 A 22990 PGFy,
g PGE;9 557t AXE 71§58 ¥ &% §1¢
of #7438 Fadte FAE FEE ESAth Dubin
£(1979) 2 Chan(1977)q]] ¢13}d OT B 22
Z&o A PGs Z7FE e, Cao$t Chan
(1993)& 7}9A ratel A OT T+ Fo Aoj v
8l PGF2,8 5% Z7HE UEpiIA oY FA oA
PGE,, % PGE; =& d%g 7174 Xsad
T Egch whebA B A Aot AAdEY A
£ 93 29 g4 %] AFeA 0T Fo=
AF $%3 PGs EHloA] A F71E HHPL
W BYA AFAME 0T o 5 WA s}
ot PGs ®Hldle FEY A flser
Chan(1987)& YA 2433 H1YA 2| A OTel
g oA A 2 ZE HAS FURL
L} PGse] EH= G4l Aol Anh i gto] ¢l
A2 vdA Ao OT oA 7pd & 54
< PGse] ¥4 &3 Ry FEGT
Gutknecht $(1969)2 E9HA] PGs E§Eo] U
oA F7tE = PGs /8 R oAbl WstE Bals)
2. (Nutting®} Cammerata, 1969; Deis, 1971,
Fuch$} Mok, 1974), PGs¥= A 282 %8 &
Z3FH(Wilson 2, 1982; Chan, 1987) 7+ 4o =&
steroids AJAtol]l RS wRE P rHFush}
Mok,1974; Thorburn$} Challis, 1979; Alexandrova
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9} Soloff, 1980; Homanics ¢} Silvia, 1988). =29
A PGs §A L estrogenol] 2]3le] F ¥ 7 (Cas-
tracane 9} Jordan,1975; Chan,1977; Alexandrova &}
Soloff,1980; Homanic$} Silvia, 1988) progesterone
ol 93t AAHTIY 85 rHFuchet Mok, 1974;
Nathanieltz, 1978; Thorburn®} Challis, 1979). &3}
PGs 2o We ZHW FFAN WYY A3
A} diethylstilbestrol %] 8]+ %3 PGs &g 2]
ZAAACH AN AZNH QA w29 F
ool PGs T2 F43] S/t 2% F 14
of TEFOR Wob UoH B o o)
gt W FAU) AgoA Hok 108 o]
=37 S G cHFuche}t Mok, 1974; Fuch 5,
1976; Chan,1977). Wilson =(1982)o]] <s}H ¢
Al rat ko] A OT w]FojAl PGFE Y4l 21
(0.55ng/mg)ell 4] FT+ A1(0.91ng/mg)ell A F7t
3993 PGEE 94l 209(0.36ng/mg)olx 21
(0.68ng/mg)dl S7H8 & F % AR & F
2(0.7Ing/mg) S §AFATT B73%0.m, Chan
(1983)9] && A3} PGE,9) vt =% 7} PGF,, 9
TEET %o og FAMGE A2 rat 2 W
ol A B35 Qo w(Carminati 5, 1976; Evans
5, 1982) & AHNA OT £ ¥ PGF,, 3 PGE9]
e el AJEY AHe FAEIIT

Chan 5(1999)2 4l rate] A ZA ) oA
§4% 23] W& [Hoxytocin®] 543 2%
o t&led B 73 O w(Chan £, 1990) £ A
Al Al ratell Qlo{A OT Fodof] &g Rbg 23 9
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