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Synopsis To study the changes in steroid concentrations in amniotic fluid(AF) in relation to the initiation
of parturition, eleven steroids in AF which included cortisol(F), progesterone(P4), 20« -dihydroprogesterone,
free(f—) and conjugated(c—) pregnenolone, DHA, estradiol(E2) and estriol(E3) were measured by RIA.
Experiment 1: Samples were obtained at I) elective cesarean section (not in labor, n=9), II) vaginal
delivery after the spontaneous onset of labor (in labor, n=13). Experiment 2: AF were collected serially
from each individual at A) the artifitial rupture of the membrane before the onset of labor, B) the initiation
of labor and C) second stage of delivery. Samples of B and C were obtained with a catheter which was
placed in the uterine cavity at the rupture of the membrane. '

The mean concentrations of F,c-E2,f- and c-E3,DHA in I were significantly higher than those in II. In
experiment 2, except for P4, all steroid concentrations tended to increase during the course of labor. The
levels of F increased significantly from A to C but not from A to B. Free DHA increased from Bto C. The
percentage increase in steroid levels was also caliculated and it was found that the steroid mcrease from
A to B was f-E2 while P4 decreased. E2/P4 ratio increased 51gn1ﬁcantly from A to B.

These results suggested that the increase in F and DHA may be due to the fetal response to the stress of
labor. A possible role of increased E2 and decreased P4, and subsequently increased E2/P4 ratio; in AF on
the onset of labor is suggested.
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x 1

Steroids

Cortisol (F)

Progesterone (P4)
20a-dihydroprogesterone (20P4)
Pregnenolone (P5)
Dehydroepiandrosterone (DHA)
Estradiol (E2)

Estriol (E3)

3H-labeled steroids

[1, 2-3H(N)]-F (40Ci/mmole)
P4-3-oxim- BSA (1, 2, 6, 7-3H(N)]-P4 (90Ci/mmole)
Pregnanediol-3-G-BSA [1, 2-3H(N)]-20P4 (55.7Ci/mmole)
P5-3-succ-BSA [7-3H(N)]-P5 (19.3Ci/mmole)
[
[
[

Anti-serum

F-21-hemisucc-BSA

DHA-11g-succ-BSA 7-3H(N)]-DHA (16.6Ci/mmole)
E3-16, 17-dihemisucc-BSA 2, 4, 6, 7-3H(N)]-E2 (98.5Ci/mmole)
E3-16, 17-dihemisucc~-BSA 2, 4, 6, 7-3H(N)]-E3 (85Ci/mmole)

# 2 Cross reaction

Anti-serum (%)
Steroids

F P4 20P4 P5 DHA E2 E3
Cortisol (F) 100 <0.10 3.82 <0.10 <0.10 0 0
Progesterone (P4) ) 2.42 100 1.50 1.46 <0.10 2.80 2.80
20¢-dihydroprogesterone (20P4) 3.82 6.73 100 <0.10 <0.10 — —
Pregnenolone (P5) <0.10 <0.10 <0.10 100 0.88 — -
Dehydroepiandrosterone (DHA) 0.21 <0.10 <0.10 1.03 100 4.00 4.00
Estradiol (E2) 0.40 <0.10 <0.10 <0.10 <0.10 100 100
Estriol (E3) 1.25 | <0.10 - <0.10 | <0.10 | 100 | 100
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SEEREDO S D (C) D 3FCO>WTHE L, ¥, sanple
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3,126+ 93g, PR B12556.7£49.1g TH O, roges

2, B | |
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% 1 1R T 8 ¥ steroid 12 B S 2> U ¥, Se-
phadex LH-20column chromatography & X 2 l
THALLCTHER L, 2@l LicHigo partition
fith steroid & DEERIGHER 2 KR LI, |

© ek steroid DRt - 3 - WE free f}acuon | conjugatle fraction

B L cFE KRS X ) LEXDREL, l
K1ioZ &L 5400, &4 EIRERFERD H?
steroid 1,000cpm % 0%, #IF0 ethyl ether &K
&L O HETE FHEER steroid %, Ficfy e | troe teroids
steroid ¥ ethanol & T & & [ # solvolysis % 4T A add’H-steroids tracer
7o\ TERERD steroid & LT L 7,

K\~ T benzen: methanol % ¥ #H & L 7= Se-
phadex LH-20 column chromatography i X b
% steroid (S) 4 BEL, RIA (KB OEE)
#EL 7. BIE S X cortisol (F), progesterone
(P,), 20a@-dihydroprogesterone (20P,) I 0Nz
R (f ) RO¥AE (¢) @ pregnenolone (Ps),
dehydroepiandrosterone (DHA), estradiol (E,)

pregnenolone progesterone estradiol
2¢20OH-progesterone DHA estriol

add®H-steroid tracer

LH-20 column hydrolysis
chromatography l

S E D B — R IEH 26 & PR FSERT 03 IR
B EIpicoWT (3, K2, 3)

i) estrogen : FESE (+) FEMMEE (—) FL D
BFRECBEYRLLEDE, cE X f Rco
E; TH D, Bz Eg 13 £ 123.66%, CI132.7f% & &1
LTz, ‘

ii) androgen:f % 0 c-DHA »33ticfiifg (+)

K Qestriol (E,) DI11ETH 5,
EER A
(D -1 FEEOAEIC X 5 5BEFEKF

HECTHEREETH O,
iii) C;, steroid: F xR (+) HOHLEE
ZEW, o CyuyS @ P, K O20P, bR (+) B

% 3 Steroid concentrations in amniotic fluid of normal pregnancy in labor and not in labor

Steroids Not in labor (n=9) In labor (n=13) Statistically significant

Cortisol 15.14% 2.05 25.81t 3.89 p <0.05
Progesterone 37.00+ 6.64 ©43.92F 4.42 NS

20e-dihydroprogesterone 4.64%+ 0.84 8.14+ 1.74 NS

DHA 1.36+ 0.22 2.39% 0.35 p <0.05
C-DHA 94.31% 12.76 166.10% 25.87 p <0.05
Estradiol 7.31 3.75 15.75+ 4.23 NS

C-estradiol 36.80+ 8.48 79.26% 14.40 p <0.05
Estriol 2422+ 6.88 - 86.74% 16.49 p <0.01
C-estriol 556.171109.24 1,495.65300.56 p <0.05

mean+SE ng/ml C:conjugated NS :not significant
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X 2 Steroid concentrations in amniotic fluid of
normal pregnancy in labor and not in labor

10 20 30 40 50  ng/ml
Progesterone b

20adihydro- 7
progesterone [ labor(-)

labor(+)

[HEfEFR & FKP &R steroid Bl

H 5365105

L.

(2) EB—11 BERAERNRX Y SHERETO
FEokep SEIRE— A TR X % [ 3% R 0 1
B>t (E4, M4,5,6,7)

@O ABC 3 Hit®) 5% S EOBER

M4, 5&EFCoOWTOA (FEEHRFELIE]
OWERD, B (BB RER) ROC (FHF)
D 3RTOLSHEOE G EERT, LOVHE
HA—TRLT., FOTHEITEEL, FEIREE
S A (18.1+2.5ng/ml) & C (29.6+5.0
ng/mD MR WTEEDHEMEY R L2 AB
TR EAEEL U\, -DHA OSFHfE b BF

B 4 Individual changes in amniotic steroid levels
at artificial rupture of membrane (A), at onset of
labor (B) and at delivery (C).

% P<0.05(-)vs(+) l”_"———l*
estradiol |y * % P<0.01(-)vs(+)
- ng/mi / % p<0.05
estriol 1— %_ﬂ_ 86.7 50-
mean+SE ng/mi x
K 3 Steroid concentrations in amniotic fluid of sl
normal pregnancy in labor and not in labor - ‘
50 100 150 Y, g/mI 25 P ]
N o
254 |7 g
C-estriol " T a1 4951
meantSE 3 1abor(-) o 0
labor(+) A B C A B c
% P<0.05(-)vs(+)
C:conjugated . cortisol DHA
% 4 Steroid levels in amniotic fluid during parturition
Steroids A (n=12) B (n=28) C (n=12) Sstiagﬁisftif;rlllty

Cortisol 18.1t 2.5 19.1= 3.3 29.6+ 5.0 A vs C p<0.05
Progesterone 48.0f 4.8 39.9+ 8.1 56.7t 5.7 NS
20e-dihydroprogesterone 4.1+ 0.7 3.9 0.5 4.0+ 0.6 NS

Pregnenolone 2.2t 0.3 2.0+ 0.2 4.1 2.0 NS
C-pregnenolone 18.6+ 3.0 19.4= 3.3 19.9+ 2.8 NS

DHA 3.6 0.3 3.3 0.3 4.2+ 0.3 B vs C p<0.05
C-DHA 52.7t 5.4 56.8+= 6.8 59.9+ 5.9 NS

Estradiol 11.1£ 2.7 13.0t 4.7 12.5= 3.5 NS

C-estradiol 72.1% 13.9 70.9% 18.0 88.0+ 18.2 NS

Estriol 91.4% 29.0 78.9% 41.6 105.5£ 41.9 NS

C-estriol ) 965.1%£213.1 1,017.0£379.4 1,054.71:269.4 NS

mean+SE ng/ml

C : conjugated NS : not significant
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X 5 Individual changes in amniotic steroid levels
at artificial rupture of membrane (A), at onset of
labor (B) and at delivery (C).

/ /
ng/mi \%}Y—d ng/m /
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(4] 0 -
A B C A B c
estradiol progesterone

X 6 Changes in steroid levels in amniotic fluid
during labor

meant SE
ng/ml

5.04

2.5+

o0 2 o4 ] . BRI,

A B C A B C A B C
pregnenclone 20adihydro~ C-~pregnenolone C-DHA
progesterone

#% D B (3.3+0.3ng/ml), C (4.2+0.3ng/ml) {E
cHERREME R LD, ccDHA XA (52.7+
5.4ng/ml) 2% C (59.9+5.9ng/ml) ¥ CHiHE L,

B2 VISR CIREEY R L, {E,

(K5) OFHER ABRCREEmL, P ik#fc

ABREICEA L TWARWThAEETRL,
FoMOFEHEDHZER LI (K6, T7) 20P,, f-
cPs, ¢-E; B f-cE; R b HEED (LT,

@ ABC 3 HicBF 54 SHEOE/LEK
BEROME (A) #100% & Licko B, CRA

C:conjugated
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X 7 - Changes in steroid levels in amniotic fluid
during labor

meantSE
ng/mi
1504 1,500J
00, . 1,000 7
HA A
7 17
7 3 7
1 7 il
504 HE é 500+ é
7 17
/ o /
/ s /
é 1
=1 0
o) % J_ L1
A B C A B C A B C

C-estradio! estriol C-estriol

C:conjugated
8 The percentage increase in steroid levels in
amniotic fluid during labor

: & %
| P % p<0.05
2004 1 % % p<0.01

percent increase mean+SE

BT
A B C A B C A B C
cortisol progesterone 20a-dihydro-
progesterone

CBWTOEELRE, 9, 10IRLk,

WFho S b CEENS 5 1K O percent  in-
crease (X EEX TR L, F, c-DHA, c-P; 3 0 £-
CE, (X & I E IR R L e, RICBERE
DHBSDRETI, .

D R ESMERO ACHIKEROHE AL TR
DIeDEF KO c-DHA (& 4«172%, 116%) TH
5, -

i) EFES L DHRO BCHMCEREAY
ADdleDi f-DHA (142%) <, ACTH (126%)
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9 The percentage increase in steroid levels in
amniotic fluid during labor

2004 * p<0.05
* * * % p<0.01
— ( 7 p<0.0
% %
100}- % — it

A B C
C-DHA
C:conjugated

04 s RS
A B C A B C
pregnenolone C-pregnenolone

A B C
DHA

K10 The percentage increase in steroid levels in
amniotic fluid during labor

2004 *
* p<0.08

i
A 1}
Z -
A A
1
17
47
107
17
ol 4 A ;
A B C A B C A B C A B C
estradiol C-estradiol estriol C-estriol

C:conjugated

W ERB B KERDI,

i) FEFEI% (ABRED ©EBEZDH DD,
P, L fE T, FiIZRXERERCEERECHEHD
80%) L, $HEFEIAFEBLA (129%) RLI.,
B P 3, ZOBRSBERICIEREOHA (BCH
Tl44%) »H 5.

iv) E,/P, It ABRICAEYZEHE® ORI T
5E ROP,HEOELNERTH ORI &hb
W DOLROBILEHT 5 & (K1D, EREIEE
HREBIZIE,/P, L3 EEBCHEA L., 120
P,/P, b AR R IIBEAOER X R L
PEBEZ DK,

FEJE R & FRPKE steroid Bk

H E/m3E36%510%

K11 The percentage increase in steroid levels in
amniotic fluid during labor

*®

a

*p<0.05
2004

1004

percent increase meantSE

04

estrady
progesterone

20adihydro
progesterone
progesterone

NNE U EBEBZOEER LI DR E & D
&, @ FBERRRSED ABHEcHEMERL
TebDEEE, THY, THIKL P dEI L,
E,/P, lolx R Uiz, @ iR s (ERHD 26
SRR ACHITHIM LI DR F, e f K
U c-DHA Thotz, @ FBRRE X b SRR
2T, Bl BCRc#EMmL 70k f-DHA RO
P, TH»%,

Z =

R FERE RN 38 1) 2 BRI S o B8 03 FEE
BERCBEELTWAHZ ERRBTAMENSE L,
REDEERLEERTF CHHFKFD SEHOZL
b ERERRICEEE L C LB TEEEMN S BB, F o0
HEE DI, UTHERELDSHEES DE
RRICBI T 5B EY BRI EZL, SEIOH 4
DI EBBICDOWTEELINZ o\,

1) cortisol (F) 2w

BB RRIC KT B F OBRENCET T % & X LR
X b Hb, Nwosu et al.2293F5E HB:BIEIED
SR OFERGMF FEMEMETH S Z LT X
D, FEREIBEEEET & BRI OBIE L D
BARZH L, MRAERCRT BB EE D
BAEVREEINS & L, T HBBEEDHE
BOFEKFICFEZHELICEE DD E T ORFE
AXREE LT &, FREBLEBRECEML
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FENEBCHEML TR EOBENDLBZ &
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Bz X DL, SR FeERcEmT 5
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B>\ TOHME LI,

Ekdz oW, FFEoEEIC L 5 FEOEL
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HELTWD,
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TWBD, BICFERSEH SRH R T T M
ZELw, oz &<, FAPFREC L DHERE
BRERICI D ATLFKRFFHEIM»EHERED
trigger 172 DT\ A Z EXRBEI WD & DG
BB BN, SEORBRBE COBMRHDO FED L
ARERREIBTOEEIC X % stress DFERIC
I5b0EE2ZObN, ¥KPFHEOLR & BER
KEEF & OBEBEORBBRII VI ERATEBR I,
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Csapo et al®IEPEEE &L Einl C36:8T
peak &7 b, T OBIERIERK T TR T 525,
O P A AR RICEEL TWB EREL,
%1 Turnbull et al3VE33FIDFER L H L L
THEPR20:8 X b R AER £ CRIE L, FERARAI
5B X b BRAERCH T TEA TS & w5 ERE
OFHER Lic, —77, i P, FEBRK & T
THEVOIHEMIL DY, Lhlibcd BELY
P, BB HRTCEA T 5 & &I BB WSS
%\, IMA20P, 1B L T, Florensa et al.'?ic
LT RAE AR E TR E S & i@ L, 20
P,/P, H325:8 & b ERARI E CHmMT 5 L L,

B 4Y$20P,/P, Heid otk 2 BRIET X D - 8eal H
T TEIENTAC E2RDTED, B
Milewich et al2ViXfa# iz %13 % 20@-hydroxys-
teroid oxidoreductase (20a-HSD) &M 2 IE4E
12~20BI b _RFRHI TR 5 BITHEL T 5 ]
EHLTW5,

i) FEOBEEK X 5L Llaurd et al.'®ic
L XA P, XRERRSERE 0 b S 28
THBZEXRVWIEAT5 L L, Pokoly et al?”
bEBHCIBAERLD D EHEL T 5,
Haskins et al.*® 358 E B+ 0 P, B FEE (+)
FECPERE (=) BIlE<12tBP L Ccnwas &
%7~ L, Diaz-Zagoya et al.?$ ROk E %15,
iz, CoEB\ L LTHEBICBT 5202 HSD &EH
DIHERBEF T 5, Bx SIREMLE OHEH# M
1D Py RO20P, EXMEEOFECIEROEL
DITE Dotz Dy, 20P, /P, thid BB EEML T\ 5
Z &, WOUZ in vitro @ incubation EE CRBE D
20 HSD & ¥ 13 B AR B CLIIRE o s B
HREBEITELTWAZ LB UL,

iii) FEKrp 4, C,; steroid fEIZ2u T  Johan-
sson et al'®w X B &, FKF P, 1X13~148CT
peak & 72 b Z ORITIRBEE & AT 5 EL,
Younglai et al3? 3 FEEOHELX LT W5, L
L3k P, % R RR OB CHEBRIE Ui
b DIk, BB D20P, fEIcB 4 % His i
&< e,
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Ebb, FXKF P, EDOREA & EFERE L OBF
DIRB I T DS, X OB SRR ITEM L T\ 5,
—77, 20P, BV IERBRRFE D D ORI 23 TF
Bhin<, MPTRDHN720P, /P b D BEALIX
FERPTRRD S hicholk,

3) 4s 3% Cy O Cyy steroid 1o\ T

BRI A S EORERE O F &I X 5 EicE
L, Mathur et al. ' 1ZfEBEFRBNZ LRSI 2
e f-cPs, O f-c DHA B REMT %
L, %7z Lefébvre et al P fEE O 75\ 38R
HTE GBI LR B R D B0 S iERE 13 c-DHA 23
BREIEML, FHRATHOBOBEBIHE>TH
BLOBRKCIERCHEMLTWa EHREL T
5.

- RRIMBER ST, Chang et al”ik f-cPs,
WO f-c DHA @ 5 %, [ ()R CI1xpER(—)
Blc bR CEREIRILF O c-DHA © AR EEIC
L, cPs KEERBREX VWML &L,

—7, Laatikainen et al.'® (3 [ RRB I VL BS
Ik cDHA RBEBIETLTWS EHL, T
Lefebvre et al.PiMEEOE®E I X b M -
DHAEZ X EEDEI KV EREL TS
£, 4s steroid fE & R & OBIRICD LTI
KIZEBUL e, Araiet al.¥$ 8 IE M total Py
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