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Biosynthesis of Steroids in Human' Fetal Adrenal Glands
_Steroid Formation from  Acetate and Stimulatory Effect of ACTH—
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HE Hﬁ*m@ﬁ@)ﬁmﬁgkhﬁia de novo DAFw A ¥ §Aﬁijﬁ‘0‘k%hk_ Z’be*}‘ ACTH Oﬁb%k_on <
WETL %o, ) v ‘ |
(%E5) BEI'®% mince ¥ L ZﬁL“C ACTH #ingt - 35%1);1# s, %R % hsodium acetate-1-4C &
incubate U7, MMM v} 757 4 — 7 S0 L DAV BB L 7o, AT W7 &5 A (LT o MR
RUBESEREEYHA VL, A
(BRRUHFE) acetate X h KFE MR cholesterol X b AT AT = 1 ¥ & L T pregnenolonesulfate
(BLF Pw-S &#§3) DHAS mEEBI S h, XbFmTith s EEo Py, DHA & cholesterol-S, 16a-OH-
DHA-S » A% & hi. acetate 75 RREIEMEEE < 160-OH-DHA-S H»EAR S hicHE T E -, acetate
_ & cholesterol-S, P-S, DHA-S ~o#Eikit ACTH yinic X Y b sh, ACTH oxyed Fi&a
R 313 5 FMBRIR S L.

= = | FHEBBERO ACTH 027 v A FEARK &

YR, AR R O B R A s O & fn b
CEBDAT rnA Fhre AR IRCH,
FEXR HLOERCRRIAEBHCES LT\ 5%
DE B L DT &I, BT, estrogen D pEAR
FHBEHRERTH Y, REEBIEECERLT
W5 ERSIRIENR © FHMARS (Frandsen & Stake-
mann, 1961), MM (Nakayama et al., 1967,
Yanaibara, 1968) ¢ estrogen {E2MEEEICAE T LT
VB B, B R EIB A8 T AL R L% estrogen
DRIEEWEESWMLTWBZ LI LLTHS.

D BBEIBC B 5 AT v A FELED B
2%, BRAREEZED ACTH 1= k 5 & k% 73 (1975)
CXOBLMAEIRTELN., REEEO AT

ETRIBEN R O ROV TR A%,

Arai et al. (1972) 3, FRPEIO FERBIR
CHEEE ACTH EWET5H L, AR estrone
estradiol estriol D\ {23 FREIE BT 5%
RS U, SEBA L, BAERRT ) v A
RCTRRIREIE A in vitro - de novo [T AT r
4 FhrrevEERT5%E, XbHKk ACTH 1%
FrA FVEGROEE EDRLEEY 52 5k
BT 5 AU TR 2R f7ok.

REBEHMRUEE

I. SEBbPR

2 BloEgRp IR (20~228) X vk H
I LB Y F o, BRI T A e
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TV, SR B L 7 5 A= T mince
I L7c# & LT incubation Tt -,

I. FHEYHE

cholesterol-7-*H (NET-030, S.A.=10Ci/mM),
pregnenolone-7-H (LJF Py-*H L B3, NET-
076, S.A.=11.5Ci/mM), dehydroepiandrosterone-
7-*H (LAF DHA-*H lp&-3, NET-033, S.A.=10
Ci/mM), 4*-androstenedione-1,2-8H (L) F 4%A-
dione-*H L3, NET-081, S.A.=45.9 Ci/mM)
P-sulfate ammonium salt-7-3H () F P;-S-°H &
B%4, NET-167, S.A.=25 Ci/mM), DHA-S-7-8H
(NET-121, S.A.=21 Ci/mM) it New England
Nuclear X hEEA L, {#FERIC thin-layer chro-
matography (LIF TLC LB&¥) ic X ->THIL -
¥E8 U7z, Sodium acetate-1-4C (NEC-084, S.A.=
2.0mCi/mM) V2RI EHEAM L - hk HE
ELTHWE.

JEMEHE A 5 = 4 K3 Sigma co. Steraloid co.
LOBAL, TOMERD L, L TLC K kb

A LUTHWE.

TLC ko> EE8EME DB 13, 4+-3-keto steroids
AL 254mp WRORIMNMES v TR, oA T A
FIRBRER R kA AV .

. Incubation

Incubation I; EBIFMAMKITFHFh 650mg

A E R 3528%125

D247 LT 75 A2 An201.U. ACTH (Ac-
ther-Z 40IU/vial B IBISE) FRBE - JEvRbn
#£ & %1F v, 3ml Krebs-Ringer bicarbonate buffer
(PH 7.4) PIT37°095% O 5% COy 4T T
6 ¢S] incubate 1.7-.

Incubation II; % zhZh 200mg §oic
24y L1 L[A#£1005E incubate L=,

IV. HhH - 2B - LR O REE

Incubation (37 5 A 2 il @BF| D=2 ) — LB
L CRUG % 1L %€ Potter &> homogenizer
FECF A AL Mgk, BLLTBRERY T2
fo. BURERRIER & LTxh £ 300,000dpm o>
cholesterol, P;, DHA, /*A-dione, P;-S, DHA-S
O tritiated steroids Nz fc. =& — K
RERN AT CRREREIL, 710% 2 5 7 —1TH
i, —20°CT—BEE S —20°Cre CARERYE, B
) ¥y FafTols. MEHERBE Y - o8t
OPHEXRIRLE. B, K& rzer sz
VEDHEIC X D BEERIAT B A FEHHL, &
HIZKED & n-butanol CHAFI R 5 v 4 FOR
Ha 7ok, HEEAses FREIRRLE
system % f\vic TLC CTo@Li-. a8 <5
P TLC-B X W A 5 v 4 FRHOR
acetate 7c & B A% B4+ LT solvolysis (Bur-
stein & Lieberman, 1958) % 43-07-. YA T4y

1 Methods of extraction, separation and identification

EtOH extraction

removal of lipid with 70% MeOH
i

partition
: | .
Aqueous n-butanol HeClz
. [
a

*=acetylated TL?'B TLC-A

Ac.=acetylation Solvolysis

. 1 Preg. Chol.
X=recrystallization ) TLC-A "DHA A-dione
1
T T T 1 l
16a0H-DHA  A-diol Preg. Chol. Ac. TLC-D
| | DHA | !
TLC-C
X X A-dione Chol.
Ac. [ T . ¢
] DHA  Preg.
TLC-C
. X X X X
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%1 Solvent system of TLC

TLC-A chloroform : ether (9:1)
TLC-B  ether : methanol (4 :1)
TLC-C benzene : ethylacetate (95: 5)
TLC-D n-hexane : ethylacetate (4:1)

E, DK REE, HEgp=F A THIL, BT
WA T v 4 F L RABSHEE L. SBES R
BB U CEKEEER - VP VYR EID T
+F btk TLC cod L. &BEHERHRYE
DREE X, FEHESEE (Axelrod et al., 1965) %
Auvic. a4 E~O BRET, FHHEEIC
% J- tritiated steroids & X b BN % FE LThs
BEE L7-. 4 cholesterol-S 16q-OH-DHA-S &
B L Cix tritium EEEREREEMEC X 5 EIREOHH
TEd L7sdsote.

V. K4t BIE

BSHERBSHE L 10ml D b= vy v F v
— % — (PPO: 40mg, POPOP: 0.5mg) %* fix
Packard Tri-Carb Jifk> vF L—v 2 vh 7 v &
— Model 333012 X » @llg Lic. TLC Eofhitt
AHy b KEH L autoradiography (Tamaoki
et al, 1966) K ©* Aloka TLC scanner Model
JTC-201 & A 7.

OB

AR KT DR - 58 - MULERIERS 5b
Uiz o tritium EEEEHH o BN ERL36~72%
THolc.

Incubation [ [T B\ CHEEIN-&EREHYE
2R L. W A5 =4 F& LTI chole-
sterol JY&F & LTI Ps-S, DHA-S o 4t 32
% BbiLfic B o cholesterol-S, 160-OH-DHA-S
PR I hic. T bOHMEY DA cholesterol,
P,-S, DHA-S A% ACTH FEEC I\ Tu
ThITEL TR D, FFHRMFC KT 28RBERY
100 & +% & ACTH FRiNEE ck th £h 271,
282, 447CTHOt:.

Incubation [ OFER®ER IR LK. FERY
13 1 L F#E cholesterol ¢ B b, HEWNESE O
DHA-S D4R B bhic. XREBLMACL

ERNE

1503

% 2 Conversion of 1C-Acetate in fetal
adrenal tissue

Metabolites Control ACTH added
Acetate (substrate) 60,629.20 59,542.60
Free 80.18 172.33
Cholesterol 58.64 159.17
Unknown - » 21.54 13.16
Conjugate 68.45 204.16
Cholesterol-sulfate 1.74 4.51
Pregnenolone-sulfate 6.46 18.19
DHA-sulfate 26.09 116.56
16 «OH-DHA-sulfate 0.77 2.21

Figures are expressed as dpm x 10¢

% 3 Conversion of 1“C-Acetate in fetal

adrenal tissue

Metabolites Control ACTH added
Acetate (substrate) 48,814.10 44,194.9
Free 231.79 186.65
Cholesterol 229.09 |- 182.31
Pregnenolone 1.22 1.89
DHA 0.94 1.50
Androstenedione * 0.54 0.95
Conjugate 24 .56 28.02
Pregnenolone-sulfate 6.17 6.74
DHA-sulfate 18.40 21.28

Figures are expressed as dpm x 10*
* not recrystallized

SETEDH D2, BEHEHATeAL FLL TP,
DHA piEpi X M f-. Ps, DHA, 4*A-dione, DHA-
S ~o#ziur, ACTH JERMINEFE 100235 L,
WMBECERE R 155, 160, 176, 116 ThT
I HIEIMEE AR L.

IR OBEXhBEEAT = A4 VI, BEEY
BrMx By Bx CHRERE < YBL, Z0
radiochefnical 7o purity & B L. TOER
specific activity |3 crystal, mother liquid t % —

O LEACRTTELEZEAT rA P acetate It

p de novo WHER EhicZ EOGEH I .
#z 160-OH-DHA-S 433 solvolysis 47 o
—5y% B H 7 2 F A4k L benzene: methanol=
95:5 DEH Y A5 21T X5 TLC THEHEE—
v— 27 %R L (Rf=0.65) [k HETT w51
{b Ui EEHespE & REEX—F L. ¥ Thbo

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

1504 BREBCRIZ2A7 v 4 VSR H 17 5528 %125
% 4 Radiochemical purity of 4C-labeled steroids derived from incubation of fetal adrenal tissue with “C-Acetate
. Crystallization
Substance Original
o X-1 X-2 X-3 X-4 - | ML
Cholesterol 679.7 689.3 695.5 653.3 = ' 679.9
" Pregnenolone 1,178.8 1,030.7 1,028.1 984.0 — 91.9
DHA * 1,048.4 1,032.2 1,129.1 1,011.0 — 1,062.4
Cholesterol-8** 380.0 302.2 196.8 200.0 — . 201.7.
Pregnenolone-§ *** 616.7 573.0 534.4 572.0 — 556.9
" DHA-S*** 1,063.0 1,024.0 982.0 1,129.0 = 1,112.0 -
16#OH-DHA-S ** 1,833.0 1,287.0 794.0 - 788.0 800.0 | . .751.0°

*

Recrystallized as acetate

** Recrystallized after solvolysis- - .

*** Recrystallized as acetate form after solvolysis
Specific activities expressed as dpm /mg

Effect of ACTH on conversion of “C-Ace-

X2
tate in human fetal adrenal tissue
x10%
dpm:
wop - . O controt

ACTH added

150

701

50}
dof
so} -

20}

DHA  A4%-A
- dione

Chol-s Ps-s DHA-S 1600H
, .~DHA-S

HEERIRC 35\ T Zs-Ahdrbsténé;3d, 17g8-diol,
160-OH-P;,

A5-Androstene-3¢, '16q, 178-triol,
17a-OH-P;, 21-OH-P;, cortisol i’;“;: & Zi%ﬁa*

Rf & RiICLic. acetate % HE L L7 REE
CE\ T cortlsol cortisone e &ED glucocortx-

coid ¥ progestemne D éﬁ‘jki é < W&b bt

ot :
Incubation T B O @%5@%%72 FEoTH2

R, ACTHIRINC X ) & %7 w 4 K BB
MUTHE b, Hic cholesterol-S, P;-S, PHA-S &
BV DT S hie.

% = |
Bloch & Benirschke (1959) X HA gﬂ% slice

© incubation NG acetate-l UG y H DHA A“-A-
dione, IIB»OH-#—A dione, P;, cholesterol &Z)\
cortisol ﬁ:fEAﬁ‘ZéhZ; %1% s L7’2_. X Jaffe
(1968) 54 rﬂ% el H“/ﬁmﬂ%‘ slice incuba-
tion T sodium acetate-2-YC s 5, l7a-OH-P5-S
DHA-S, 16a-OH-DHA-S %D fa &8 A 5 B4 F2R
EAREhEEERE LTS, '
AFBRICI TR AL acetate L )R F =
4 V& t{’bi KED cholesterol pa P5,VDHA pY4
BEHMATa 4 FELTIT cholesterol S, P5-S
DHA-S, 160-OH-DHA-S 73 VEREh, & N
Ho 4 s ACTH VR J:“J’C R 37}@5 %
%f;ﬂ{ji ]_,7‘\_ Incubation T II;H: 1z }E;ﬁ%m
cholesterol G b , Xﬂ%é iz w N
'Th?l) A5-3/8~91 st_ermds THOIEEA &7_‘))3}; L
THRARTHOLHR, BEAFCHISAS n
1 VEASWOEREERT SO L UCHEER-.
%mﬁ%ﬁ*k%,pthxrnfb#@ﬁg
AEB STk b (Simmer et al., 1964, Easterling’
et al., 1966); X, MAREIBMMAIC b 57T 5
T & (Matsumoto et al., 1968, Huhtaniemi et al.,
1970y 78 &b HRAREIBCI R BAT v 4 FAE

et al,
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WEASWMI B ATRE 2R S ke, BlD, - fEIRA
KECHIT % A5 0 4 Fha® /il LEOR]
EXAE L B B sk, X33k cholesterol
AR T 2 DR 53, BIREIE © de novo 47
AR LRE TR0 ACTH O FE TS %
L HEETEX D, SEo Fc glucocorti-
coid J% (¢ progesterone @ A EHLRT, E
IREBMEY N 45 % C AT rA VT HOIEH
b, [EERIC 137 estrogen FERWE PG
B LCoRREBOBEXFLRREITHIO
& LTHBRDE DS .

B4R E[E > 16a-hydroxylation FEIZ DU T D
L3407 & Villee et al. (1961) (X progesterone
I b 170-OH-progesterone -~ Nakayama et al.
(1967) % DHA X » 160-OH-DHA ~0> iE##
SER L7z, 160-OH-DHA-S i3 PS5 % #H& L
F3EA 0 {R#EY L L C Pérez-Palacios et al.
(1968) A EE L T VB hy, SEFKA X FD T
acetate s b A Ihs Z & EEHL . 16a-
OH-DHA-S 7% de novo 1= PRIREIC© EEGREN
7o & OWME LRI,

LB D EERFER TILX acetate NHFAT A ¥
~DEEHLIKIL. cholesterol ~ O ERHIC H UKD
=%, BRVBEISE o cholesterol A%\ D
5, thRERESEY & L CO R cholesterol @
specific activity 23V F 2B EEL b5,

ACTH =25 wv 4 VEL{BEDRIT OWTUT,
o 2lEy b EIBEHV in vitro OFFFELD
cholesterol Cyyp, desmolase (EM:% Ed 5 (Bil-
lear & Eik-Nes, 1965, Stone & Hechter, 1954)
bR Twb. Milner & Villee (1970) (X i)
BB i< 11-deoxycortisol 7s 7 cortisol IZZE
% 118-hydroxylase, Progesterone #» > 1l-deoxy-
cortisol . % 17, 21-hydroxylase ¥E#: 53 ACTH
CroTEDdbRAEL, —JF, Bloch & Ben-
irschke (1960) (X ACTH ¥Einic X b acetate p»
& cholesterol® A Fi1 23> H7x\ 43 DHA, cortisol
DAL FERFN30—40%, 70—0% B Lic &
WELTWB . SEE AT, BioiR < DHA
DI Tt Py RO Fri-ic DHA-S, P,-S, 16a-

KA b , , 1505

OH-DHA-S %0 R A x5 = 4 F & ACTH
FRINC L0 CE DARAEE S B F A Y bhvic
Lfc. ABIgeREN b ACTH o fE IS B L
CHET B LR CcHD. L L ACTH
FRIIRA REIBHE X UC & JAMEHE estrogen o) fiEK
BB ChB Cro A7 2 A FOEERTE LTS
L, FCRELLERER T 5 LB R’

BRERV .

ek EAEWECEE tHBE 2B L
EBRHEEYXWER EEX—Et c RHB L ET.
MAFED —8 1 EE A AERBARESRE Y v
Moy A RU HBERBAASBFELSETRERE TR
FELELIK,

X B
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