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B & A 17KS S E BT 3 B

FLAEESTERARSE (EE: 6L B
KESEE 0 H =] A

(RaRN434 3 A30H M)

i

#®

BEIBOTERFOR 7 04 ¥ REEHE—NE
Br—DDBNELTELABEAHMIINGR
iITi2ofz, RERRERBIBD Foetal zone (3TEH T
NWEEZSNTW/2h B BlochD, 8. Solomon!®),
D. B VilleelD18) 25z X 2 512 Bl 3 D Incubation 5
ERIT X D Foetal zone 755 Adult zone &L[R U BT
Steroid AR D BHEE FOTV S EBRE .
—5 E. Diczfalusy i3 REIBT R UIERD Incu-
bation WNCHERER 2 BICL T HM L BH %
"B, DL LHSRERRDICRBCHR S
TWBTR MY A—VORRICEL THRERIE R
CBELTHh3ERRLE.

FRIRBIiCIZ 17, 20-Desmolase %7} 17-Hydroxy-
lage [37F7ET B At Aromatising enzyme system (D7E
HEREMHE SN X a5-3F0l-Dehydrogenase R (¥ Iso-
merase DFEHE X WO EREL TS, —FHalkic
PRTIRIHIT, ~5-3Fcl-Dehydrogenase, Isomerase J%
¥ Aromatising enzyme system DJEHEMTERH 17-
Hydroxylase & T¥ 17, 20-Deamolase 7EHEHIILL & ]
E3N T3, L L—F E Bloch) %35 REIT
{T Ab-3fol-Dehydrogense J¢ ¥, Isomerose it i
ERBLDBICRD S B ERRLTNS, Dice-

faluey DD BRI RHFRIIBR L D s hte A v 7

*/avBMRERD a5-380-Dehydrogenase X5,

Isomerase DIERICE D FuXAFuv ik AR &N
ThiZERMHERICES ULEIC A5-3F0l-Dehydroge-

nase X O Isomerase DIEAAZH 2 7L 7%
/0v 3R RES O 17-Hydroxylase & 17, 20-
Desmolage DfEMic kY DHA iCARKE N5, DHA
12B4REI O 16-Hydroxylase OEMIC X D 16-0H-
DHA 73D, FELTHEMATIRA M)A —iC
EARING. HKRIICS ACTH O SMBEEHN T
WEEZONZENREES B BRHARBTR b Y

F~NVEDBENEPFE N RAETEA KRS
LA MY A —WERABICIBE T T 3HF(3 Diczfalusy

DER/H S THEBEICGHRAT 2T RS,

L LIER, IRBRUBAREESLORMKTS
DHE-ST unit Hlunit & L CTEET ZBIKIIMEE
AEIGIUTIT ST,

faR -BROBRLEELN— b ThHEHEFMOD
54713 Eberlein? £OHEERZ0HTHS. L
LZOBERS—VMTRENKLLDTHOMELD
FERiC ORI 17-KS AE O RIEflidEN
SEEE B OMBRIEEMERINETVEIICR
FZRONTHIIN,

AFRICAO TIZME 2 DIEFIC DU THEF fn &
17 KS 5 HEABHE, £ARNMNCHRSICHELR
BHEABELENEROTREET 2. Bich
fhifn, BARRUHERROGITZTON®.

SR LIcRTFa4F

1) % = g : 17-KS 54

2) £ 4k fo: 17-KS 5 4E

3) & fk [R:17-KS 94 RUZXtuyV/8

il
4) SRR ¢ 17-KGS, Total 17-KS, 17-KS 943
ARFTA oy V3HE

1)2) 8) RU4)D17-KS KU Total 17-KS (2fE 4
DEMICOVTHIELS) @ 1TKS 9FERL LR
b oy Y AERS—VRTRIELE.

Androstandione 5e or 5fF-androstan-3,17-
dione

/\4-Androtendione Androst-4-en-3, 17-dione

Angdrosteorne 3a-hydroxy-5a-androstan-
17-one

Etiocholanolone 3a-hydroxy- 64-androstan-
17-one

DHA 3 8-hydroxy-androst-5-en
17-one

11-Ksto-Androsterone 8a-hydroxy-5e-androstan-
11, 17-dione

11-Keto-Etiocholanolone 3a-hydroxy-5f-androstan-
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11, 17-dione

3a, 11f4-dihydroxy-be-and-
rostan-17-one
11-OH-Etiocholanolone 3, 114-dihydroxy-5§-and-

rostan-17-one

11-OH-Androsterone

Estrone 3-hydroxy-estra-1, 3, 5(10)
trien-17-One

Estradiol Estra-1, 2, 5(10)-trien-3, 17
f-diol

Estriol Estra-1, 3, 5 (10) -trien-3,

16, 178-trol

Estra-1, 3, 5 (10) -trien-3,
164, 17§-triol
Pregn-4-en-3, 17-dione

16-Epi-Estriol

ProgeSterone
Pregnenenolone 38-hydroxy-pregn-5-en-20-
one

KR XTH TR L 72 Steroid DZERT FRICR
THEDTHDLTHEEB T,

E B R

B1E BELDPRU 40D 17KS SEINE
&

M Steroid hormon DFIE T HiHIE:R IC 12 o
TN B X I D87 DERIZ LD & 104ER
T&H5, I Steroid hormon O FIEAFEHD & D
DREICHL TREDOEN - EEIL 1) OO
ORFACEZENZ R T oA FREEREDR/NBR
CELBOWEEMNES. 2) MmEHicid Steroid H
ERTHT 25 OILEYEEES, ZOREIIT
HEBHERITREARELEL T2, 3) BE[D
BEEVELT S,

DEDERICEDRERPBITON TR HRL B
EBETRUENRERETCH B85 T 1) Ko
T3 Microcell DFEM, #/¥WedE, 74V -7
 HRI 027574 —C kB8 LB
EBEOROLDMERIN 2 & 5 it 78 D7 & Total
Steroid D& T3 SEHE S THEIC 15> T & /-,
2) 3) IOV TR A ICHRENEL SN TETIE
EAEBRETRIMENRI L LDTNAE,

—HRIETIRERMAD Steroid (3 W T 177E
FTHEBEZONTOEREL L THBEAOHTE
T 5 dO0EOFEH S T D IR RIAK X
BF—=,BB0225%, £DMBEEIIZI VY
nYBEAMRUY Y EEARNS 5. chEom
RGBIATEDEEDPT L, XBTOBRBRES

g ¥

ETRKESRESICTHNEODTRY KKz
BRLDBOANAREFESIRIN TV 5, it
17-KS O £ERIE 12 B LT 2 MigeonlD), Saierl#),
Conrad?), Oertel!219), Hermann3d), Kellie®), Mcl0)
Kenna, De Neved, Sandbergl® ZDHENRHH E
EUT DHA #bFNLINTNA.

“DOUVT Androsterone BZNVEIN TIN5, U
kEMAKTH S Etiocholanolone |3 Kellieh, De
Neve, 1213Qertel, 1®Sandberg 1T &V H&EILTH
BHRERELLDV, 2 OMIT OertellD) {3 11-
OH-Etiocholanolone %314 Kellie ¢ MigeonlD
{2 A4-Androstenedione 11-Keto-Etiocholanolone 11-
OH-Androsterone IC DV THE L TV A ChFR

LA DERLUIcSDTREL F—VILTORETH
D BRI« DERDOSEIC DN THT 5T LR
RV,

CCCRTIAF 17KS HEREE I EEDOER
LEFHLORIEE TAROS I 1) BEOREE
FIFLTHS C LIt XD Pgom S ORIELES
T UTHERSE A OKIRIC BV /2 Transesterification D
BARIZTHEROIA 2) TRBEAOKRICE
FAKBICR O TRE TR O KESEOBEN I Tran-
sesterifieation Z Bl 725 3) 17T-KS L iBHRL(HE
PUSHBATRELETEZoN T % Pregnane
geries steroids. (Oz1 methyl) 4§IC Progesterone K U
Pregnenolone % 2 [EIOHEE/ v <t 757 4—&
DBRNE 4) Ba OEMICDERAELIRTHS.

DTRARREEERT.

1) ik O BHAMOER

2) IMmES

3) K&EH

4) xF a4 Fil

5) Bt

6) Florisil column chromatography

N —KBEI/ o=t T57 4~

8) Zk#Eso=et ST 4~

9) REHE

1) AHRERE bICHE w4 YN L BEMED M5
mEAEFH~Y vRBELIRY) 2 F LV B 200m!
DELEICERL ChAEREmE Ute, —HEAN
ENEIRE DR URROARITB L.

2) RIL 2 MmIKIZE HiC 3000r. p. m TOAHE
L TmigESEL 72,

3) MEEICZD I HBOSOKT v/ 45/ —W
EMATERBL TEEL EESERLE. O
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Table. 1 Method for determination of
17-KS in cord (1)

CORD III.OOD
PLASMA
50 % Aceton / Chloroform
3wvel. 3 X
Condens
Ether Extraction
2vol. 2 X
ETHER EXTRACT AQUOUS LAYER
Wosh with 0.1 N NaOH Ajust pH 6.8
1/20vel. 2 X Phosphate buffer
(A) Wash with distilled water 1/25 vol,
. 1/10vol. 2°X \
dried down Photphate
B-glucuronidase
STEROIDS 37 @ C 48-hours
RESIDUE incubate

Portition with 80 % Ether Extraction

Methanol and n - Hexan

ETHER AQUOUS
EXTRACT
: Transest-
dried down | erification
: Saponification
STEROID STEROID STERQID
RESIDUE RESIDUE RESIDUE
IF.C.C. F.C.C. | F.C.C.
0.8% 15% 0.8% 15% 0.8% 15%
M/C Mm/C M/C M/C M/C Mm/C
Eluim Elvent Elvent Elvent Eluent Elvent
l |
¥.L.C. (1) T.L.C. (1) T.L.C, (1)}
Table. 2

METHOD FOR DETERMINATION
OF 17-KS IN CORD PLASMA (1)
i

T.LC ()
55 cm Plate
15% Acetone / Chloroform
f L v
A4-A-dione DHA. ET!O.
A -dione ANDR,
Fn|cﬁon Fraction
T.L.C.(2) T.L.C.,(2)
20 cm Plate 20 em Plate
: 90
10 % Aceton/ f :IT:T: 1 7
Chloroform Ethanol : 3
A-dione  A4-A-dione ANDR. DHA
Fraction Fraction Fraction Fraction
Colorimetry  ( Lieberman )

RAERE ST %, EEARF 275 % a1
% 50°C L TREHRBL THEL .

4) RRMmiEE AR ARKEMA 2 EBD = —
TNCT 2B L = —FEEE(1) AL
fe. T—FNEZ Yo 1EED 0.INNaOH 2T 2 [H]
BEMEL /10 S B OFERIAK T 2 [EXEM L KRR —
FETHIKL 40°C It CHEL /-,

5) 80% % % / —v 80ml K7F 80ml O n-~F4
YXTHEAETOEI n-~+ 4V Bl2 40ml © 80
HAE)—NTHEMB LT, CDS0%A 2 ) — G
i 50°C IC TIREAE L CHEL 7.

6) AR lem DOH 7 2 %2ER L FHRROKAILT
O S—NEERLT A4/ =/ Jaakvia
it & D 17-KS + C2( methyl Pregnane series Steroid
@B BHEOFNSE LD SFREL .

7) (2)% 55cm DL — b 2ERLUEBLEIC15
FBTEbv/sunsvak BEERSL TREL

Table. 3 Rf values of neutral steroids
on T.L.C. (65cm Plate)
System: 15% Acetone/Chloroform

Rf Value

Androstanedione 0.79

A\4-Androstenedione 0.72

Progesterone 0.76
Pregnenolone 0.60
Androsterone 0.60
DHA 0.57
Etiocholanolone 0.51

7. COEBEMickD 17-KS £EElH Androstanedi-
one, A4-Androstene-dione, Androsterone, DHA, &
¥ Etiocholanolone |34} 3- % 48 Androstanedione
¥ Ad-Androstenedione Z |3 Progesterone DSIEAL
Androsterone 2 DHA iC |3 Pregnenolone Z5iEA
42, 8% Progesterone & Pregnenclone $ 17-KS
DRETHD Zimmermann R KIGL DHA O
1/3~1/4 TREDREAERT % Progesterone R Pr-
egnenolone ZRET ZNHEND S, DA 55cm D
7L~ b &£ Androstanedione, /\4-Androstenedione
Androsterone DHA % {5 Etiocholanolone % 7% % 7»
%H D Etiocholanolone % {{hiD 4FED 17-KS %
“REE/ o=t 57 4 —ICREAL .

8) Androstanedione 4}H & TF A4-Androstenedione
3N Progesterone %D BHT 20em O 7" L —
FAEAERALUREB LA T Y /700 kv A
%R S UCEB L. Androsterone RS DHA
4T Pregnenlone (21D B T 20cm 7" L — b
2HERALAEEEE /oo kA TRV 2T
J—n=90:7: 3ERBAAKLLUTREBL:. ¥
Etiocholanolne 4} [ |3 Cz1 methyl Pregnane series
Steroid DFEHBIVAZRKERICIZBEEAL S
Iz, :
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Table. 4 Rf values of neutral steroids

on T.L.C.
System A System B
Androstanedione T 0.63

A4~Androstenedione 0.47 0.66

Progesterone 0.57 0.81
Pregnenolone 0.44 ' 0.63
Androsterone 0.52 0.50
DHA 0.33 0.45

System A : 10% Acetone/Chloroform
System B : Chloroform: Acetone: Ethanol
=90:7:3

9 UE—RRUZREBE /o= 774—1C
O TE SN Androstanedione, /A4-Androstenedi-
one, Androsterone, DHA % 7’Etiocholanolone 43I
% Zimmermann FXfa (D Lieberman L X B <4
7oK XD ERLE.,

Lieberman ZHIC X 274 7 ki3 10ml OFER
BB LEBLIEAEET 7 V7 LKRURZ Y
£—F&ELT DHA 20ug 20K 4T 0.2ml D1
%FrEF=rarvEYELSBREEIRICLT
MAFEICHEABCLT 0.1ml O 5N H:H Y & MA
FEFTC 30~604ME L 1ml DEMAKE ML TRIE
ZEIET 3, 1.5ml OF P Fo7 7 YERAT
B0 L A IRBT 2L REMERT 7 77
vBIBITT A, IRWVWT 8,000 r.p.m. T 54
EHLTF e FuT 3 v E% Mico-cell KBL
AN ERHT460mp, 520mu, 580mp O 3 A% RIRE
U Allen QREZTVWHNT 2 HETHS.

10) (1)iZ 0.2M © Phosphate buffer L XV pH
% 6.8 {T L C Phosphate §-Glucuronidase %fR{&K 25
ml {2 6,000 Fishman BIATfNZ 488F /K3 AR
Lz,

Z TR L1 phosphate f-Glucuronidase {4
OFFE L DI U7 d D T—HNC  OXBOBR
5% Acetate f-Glucuronidase % U 7z phosphate
B-Glucuronidase % FU 7o ERFRIZR D R1ET Bl B 45
A/KiBEE LT A Transesterification IC9 5
FH AL T 58T b5, Transesterification
Eberlein D% L 7o 58 CHIBAE SR A KRNI
KL, ZDRIGRBERKBCUTRBETH D
steroid LA EZ BENRD L, WEO VO FEE

g2 ¥

THEMBEARUVERA & VILTBShaRAEE
LT3, CORREMDA, BEAZETLTT
1V, B-Glucusonidase /K& HH D Acetate 2T,
D Phosphate N2 DTdH 5.

Phosphate-#-Glucuronidase jKf#i%i3 4) 6) 8) 9)
®fFote, BIC 4) L DB Transesterifica-
tion %7} Saponification % fT4> 6) 7) 8) 9) %f7
2ie.

Table. 5 Transesterification procedure
AQUOUS LAYER

Ajust PH 7.0 with H2$04

Add 1% Methyligreen Solution
and gentle shaking

Chroloform extraction { 2vol 2x )

CHROLOFORM EXTRACT

dried down

STEROID RESIDUE

Add 3m! Glacial acetic acid
Add 0. 1ml 7% Perchloric acid
70%75% 30min heat

Add 20m! Distilled water

Ether extraction ( 30m! , 20ml )

ETHER EXTRACT
wash with 0.2N HCI 5ml 1x

10% NAOH 10ml 1x
Distilled water 10ml 2x
Dehydrate with Nc:?SO4

STEROID RESIDUE

Table. 6 Saponification procedure
STEROID RESIDUE

[ Add 0. 1m| Abs. Methanol

Distiled water 9ml

10°% NaOH 1ml

37°C 15 min. incubate

Ether extraction ( 2vol, 2x)

ETHER EXTRACT
Dehydrate with Nu2504

dried down

STEROID RESIDUE

g2 AKIC&BMmeP 17-KS HEMEOER
$

1) % step TOREUHR
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4) BREARE

SEEL B4 Sml 3D 4 KD HREREICRD 2
AOM4Eicid DHA #ifh 80pg ¥R L& 4 1T 15ml
D 0FTELV//uokv AN LIRELT
B U LEEZRR L. C ORfe%: 3 BTV EE%E
ZAEE LT Zimmermann Ff % L Allen Off
EAFOCORMEEEBROTROXICTRE L,

DHA Rin#—DHA FERMEE  100.........
;)HA TR 4 X 100 (6))

T DRFITFATRERICT 8.5 B & T1.5% DIkl
R,

B) z—7ofith: REOREREELIAIK
miE L ABOEBKEMZ & S IRE UE—LLIcK
BBV T2/, DHA MSEMIT A) ol T
W2 EBDOT —F N 2B THBLATOTNERZEL
T Zimmermann Ft4 L A) (1) ORic XDE
U7, FTRRTIT o7 A RI12100% & 100% D
RS,

C) T Y BeMERUKBERSE - mEEERERR
fEelz—FHilL, COZ—FNEEEESD
SEIL A) L[EREIC DHA #i 5 7R I0BE RUFERM
Bicad Vo f£B0 0.1N #ik v — & 1c T 2 @k
L Vo SBOFERKICT2E SR LEBL T
Zimmermann ¥4 L A) () ORIT KO EHL
7.

FETHABRTIT o1 &% 53 100% & 98.2% DRHE
G,

D) [HAEIRME : M¥E5ml 304 KD RBREICHE
VEABREBA—>T —F VI~ T v H Y Befk kit
BEELZ0tho 2 ki DHA #MiR4EMLE 2 IC
B0 AL ) —vE n-~FHVOLRICED BEL
1:80% * & /) ~VIEABEEE L TERE L T Zinm-
ermenn FEEAEL A) (VORI KD EB L7,

FEATHBR TIT D7 A5 #1397, 2% & 98. 8% DAk
=B,

2) £[BHER

[ 10ml T4 50sg FRHN L 7o HRINEE & IR IN
LTOIOIERIMBHIC DO T BB DIRIEETOIR
B —JE TR NEE,/ #ih 50ug X 100 12 & D B U7z,
i Androstanedione {3 RMEHIHHRA L TL 3 LIRS
b 39 S Y

UF—E L C2RER LR,

A) A4-Androstostenedione : 36.3%

B) Androsterone : 62.7%

C) DHA : 59.6%

D) Etiocholanolone : 55.8%

Table. 7 Total recovery rate

A 4 - Androstenedione 36.3 %
Androsterone 62.7 %
D H A 59.6 %
Etiocholanolone 55.8 %

38 HWMm 17-KS SEORE

F—w Uik O 17T-KS SHEE 3 L &4
KON CHRI =57 40—, HEI/n<tr s
57 4 —EZRAOTREIREY 5 ET ORI ZTo
Iz,

1) Androstanedione : A) HELZ 2HB DO YR
FLEFGTLEBE /02T 7 4~ (56em DT
L=t A#BOBET b ¥ /7 0ok s i BHE
L UTRBL DL, 20em O L — b ERLN10
HTebv/ v oosn s BERAKE UTREEL
72dD) KBOTHGREE LWV R HERUEBHEEE
TEARy FERHBE,

B) 1% SE30 DH S L4ERALIHR7a=tb
75 7 4 —ICBOTHIM E S LD ESREREES
T 3%,

C) TLC Lit—HF3RIE KD DY ¥ 7 v
Zimmermann [ GBEETH 23,

2) A4-Androstenedione

A) HERAEEOVAT L2 HTIHEE/ o<
F5 74— (Bbem DT L—FEBENIBHTE b
v/ 7aakn A ERRERE UTRELLbOL
20cm D7 L—bFABNIOHBT L V/7aaFva
ZREEAEREE UTRELLLD) K THiRESE
L Rf ERCEHREETERARy F2RDBE.

B) A&/ —VAOBRERERERS 240muildH 3

Fig. 1 Absorption curve
{ In Methanol )

A4-Androstene Fraction

Amux ,240mp

230 240 250 260
mp
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=,
C) TLC kit—HK{ 2HRAELDD ¥V Tt Zi-
mmermann LB TH BE,
3) Androsterone
A) HERZ 2BHEOVRAFLEETHHEE/
2457 4— (65em OFV— b ZRANIEHT &
b v/ 7 nasv sk BRREE LTRLICDOD
L 20m OFv—rEFERL/oaRvA TR
viza)—nv=90:T" 3%BHAK:LTRER
Lcd®D) KBNTHIFZEES LW R ERUBRZ
BTsAHEy P ZERDLE,
B) BN Z2BHEOA T LE2BTEHRI/ 0=
F 57 4— (1% SE-30 U 2% NG ILHWNT
5 & LRSI A T 5.
0) TLC kic—&F 2k X D O ¥ 7 Vs Zim-
mermann UGB TH 5.
3) DHA
A) HELZ 2EHEOVRATFLEEHTLEE I 0
2+ 2757 14— (65ecm OF— L+ ERVI 1B5%7 &
by /7 oasn sk BRGRE LTRBLLED
& 20em OFV—FEFEAL/oORVA I TED

E ¥

viza)—n=90:17: 35RERELLUTRE
LidD) BN THSELELD BRf RUERELE
TAHE,

Table. 8 Rrt on G.L.C.
1) Column : 1 % SE 30
C. T.:240°C
Ng : 30 cc / min, 3 kg
AR :0.6!/ min

Hy : 80 cc / min
Pure steroid Sample
A-dione 0.48 0.46
Andr. 0.40 0.41
DHA 0.42 0.43
2) Column : 0,7 % NGS
C. T.:215°C
N2 : 30 cc / min, 3 kg
AIR : 0,61/ min
H2 : 60 cc / min
Pure steroid Sample
Andr. TMSi 0.98 1.02
DHA. TMSi[ 140 1.40

Fig. 2 Identification of DHA on gasliquidchromatography

Column : 2% NGS  C.T. : 220°C
D.T. : 210°C  Nz: 30ml/min: 3kg

CHOLESTANE

I

D H A TMsi. (PURE STEROID ) -

Hs: 80ml/min.

CHOLESTANE

S.C.T. : 220°C ATR: 0.61/min.

"

CHOLESTANE

N,

I~

D H A TMsi. { BLOOD SAMPLE ) D H A TMsi. (PURE STEROID + BLOOD SAMPLE
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B) HERZ 2BHOHI T sk BTEHRA /0=
}77 74— (1% SE-30RU 2 B NGS) iICHWT
RS LR RSEREET S,

C) Oertel-Biknes!®) ZEfhAfT5 & BABMP R
405mu ICH B E.

Fig. 3 Continuous absorption curve
(Eik-Nes Reaction)

DHA Fraction

AMax 4 05mp

50 40 450

D) TLC kic—% 35 4~ 7/ Zimmermann
RIGB#HTH 2 E.

6) Btiocholanolone

A) HER 2 2BE0O VAT 44583 5%E/ 0
2 777 4— (B5em DL —FEFAN1BET &
b/ masv A BRREEEUCEBLELO
RO 20em D7V~ AFERLT/700dvb T
bV IR/ —090: T SABREERELTE
BLcbD) KB THFEE LY R ERUEH
PETAERARy P ERHIE,

B) TLC Lit—¥$ 5 ¥ 7 H Zimmermann
RisBHTh2E,

FAW BERTP 17-KS 9 HEAEE

BEFMERR U ISERADOHT 2 Flic> %, HiE]
DOBERERR U, 1ARSERI2 BTH0 14
35%R16 BTHDo7z, TORITDHT 1T-KS 9
A EIDREA T,

AERYUHEOETH, SAICK BRI FN,
TR—RX D 17-KS 943, Corticoids 9 4> DH]
EBTRTH S, EFRIRHERRCHLEREOHT
I AEZ RO,

RETRIKSHRIT 3B Ik #R i (i i 1,
F-Glucuronidase KEER UV VK 54 ¥ 2) £RNT
W3, UTRAEOE®AERT.

D ®R: 1EREBRROREA ARV v & —
TERICHIES 2.

2) KSR : pH 4. TICRIED Vo5 (£ HD0.2M
MR AN HRB f-Glucuronidase Z[R 25

ml % LT 6,000 Fishman By R U~R=Y v G
ZEp& LIZWVINZ 37°C 1T T8I 4 v 7N —
T A A Y IR— b2 LRUDTURERIBIC
pA-Glucuronidase ZgIEIOYEEZBML 2.

3) it Rz FAEROTITOR. ¥ £E
T2ME /s BT T ETOAELCRBIE VR S
4 Y RELTDI,

4) ek : MeR— FOVREIL V7 fEBO% 2N Wik
Y ~—#T 2, /s 5B ERBKICT 2 M EERELUE
JKBEER / — £ TR U 50°C IC T IRERB L T8
&L 7.

5) Column chromatography : (J1X lem D H J
LAEHERHUTHRBROK AT Florisil ZfNTX £/
—wv/sonsnsaRickD) 1TKS EavFaqf ¥
eIz,

6) ¥E/u=t+s574—:1T-KS FEAET R
FFao—7BL 55em OFEFLEE15%FT L v/
7 aakv s REEEEE UCREL 1T-KS 9 4H
EoEEUT.

7) REHAIE : Zimmermann HERIC XD 9 5B A
HIRE LMSMESINA T 1 AR EEM L7z,

FEOMRPTR 05y 8 HEREER

BAHWTRUI 2HIORKRICONTT R b ay
v 8 FEIDREEFT DIz,

AEOHBERT LUTOEDTH S,

1) #RBR : BMARI 2 AlIC o SR L 1 FlR S
Fi2HE, 1PRSEET6 HETH D 1 HREHE
UARYY V& —TCREZERICAIE L.

2) KGR ¢ 250l DIREELEICHEL T
D pH 4.7 AL 1ml @ 0.2M O B EHK
Zf0AFEIC 6,000 Fishman BT p-Glucuronidose
RUOR=vY v GA2%HpE LIFWMAT 37°CIT
T48RFRA >~ 7' ~— b LT,

A4V _— U B T4 BIC f-Glucuronidase
ZOEOEEEML e,

3) #k:TRFMECEXDIT 40ml 1[EH, 35ml
T LEH#L L.

4) PEMERTSAE ¢ 7. Tm) OEEKT 2 BEL#EL
45°C {TT 2.5ml (LIC7E BIEHEHE L.

5) 1AM :20ml D B0H B TRAFN/RVE Y
EMATIHRU T,

6) EeiE Steroid MMM : 25ml D 1.6 BEHMEY —
LI THB L. (1B 8m), 2[EH8ml, 3EE
9 ml)

) AFoml: Touh ) Hl#kC 0.45g Bk %
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IAEIZ 0.5ml @ F # FEEEA INZ 37°C 305
FiRH: LB BRIKE L.

8) ~NVEVHM :3.3ml D 20%EFHY —FK
U 0.83ml DI0KBER(LKFAZINA 5 HRIKEL
15ml DRV E /T 2EMM L7z,

9) ki : 3ml MK T 3 [P L IMAKEIEL Y
— & A& MATHAL 60°C I TREAMLTEEL
7z,

10) H@/o=t 57 4— 1 EB UL A F
U7cBRtk Steroid 24 2 / —NVTFR M F2—TIC
BL20em OHEEEXI0B TV / /0ot ak
BEARELTREMALTIR 0¥ v 8 4EAS M
Ui,

11) RERE : Kober REOHEBRAIEERICXDH
EL. '

COBBRAEREIE A) =X P ok Y 853H, Est-
rone methylether % 5ug RU7 5 v 7 D3 10K
=RET3.

B) 77 v/, Estriol 4, 16-epi-Estriol 43 H
iTi3 0.8ml @ Kober R IEA 16-OH-Estradial 4[],
16-OH-Estrone Estradial 2 7¥ 2-Methoxy-Estrone 43
HEiCi 0.64ml @ 7 — XV K % 16-0x0-Estrone
Estrone 4} 2 {F Estronemethyl ether #1i51C12 0.7
ml @ Kober SIEANZ 100°C 1T T 20 FHRET
5,

C) 103RKk®#% B) THA 7z Kober AL HE
DHEEKREMA 5.

D) AR 3 4RIBE LIRE L <k BU 3 4R
HET 5.

E) £4iC0.8ml ® 1.1.2.2.-F +F /0N A
VEREEAMZ0MAIRET 5.

F) 2500r. p. m {CT 3 SRS 5.

G) TEOFr s 7anx 2 VAEICBTLLD
—~ VRS R T R L Microcell I BL
510mp, 540mp, 570mp, ICTHIE LALSRMELMA
T1 BB ERNY 5.

R

TVaEHELTELILNS. BE—HRERORY
Y 2B EMOMTBE SN TR
WS4V TRy avPERDEROKL in vitro
DEBIC LY M L 7ii% Y TTH in vitro It H T
DRI IIZEEETRGNEL S, BR—
fEMFADR 7o 4 FRMICE U T Diczfalusy (3
BUERERE L T 38 DBER ORI 4 v
TR—y sV DBRERTH 3.

—FEmh R 7 a4 F O I3 Eberlein H33§
ELTOBBINRT—VITOBRETH D RS
17-KS IZBL Tid MiEAE S D Androsterone DHA
& F Etiocholanolone {Z DIV TORETH 2. 20
fih Steroid SEIZDIVTDHEIZIL LI, EE)R
M 17-KS 5 438 (Androstanedione, A\4-Aud-
rostenedione Androsterone, DHA J ¥ Etiocholanol-
one) % f& % @i # B iz & B 7, A-Glucuronidase
Hydrlysate, Transesterification Hydrolysate & LT
M URIE L 7.

L ERABIIARTH B,

1) EEER : AEL - 21 Plolsmd 17-KS &
SEOMEE 100ml Hiz b O FGE RO RERZR
ROBOTH 3.

A) Androstanedione : 18.9+7.5 ug/100ml

B) A4-Androstenedione : 13,0+6.4ug/100ml

C) Androsterone : 11.4+5.7 ug/100ml

D) DHA :10.4+4.2 pg/100wm]

E) Etiocholanolone : 10.0+4.2 pg/100ml

LNZEOR 4 DHBEOAHERRTHIIH 4 KO
M THEL D EATD ST B <
Androstanedione 27 A4-Androstenedione D4 E
12MhD 3 B EICHBT B & RPRENESDEER

LT3,

2) p-Glucuronidase Hydrolysate

) VER KR EE T pH 6.8 ic L TRE pH 25 6.8
T% 2% phosphate g-Glucuronidase iC &V ik 8

Fig. 4 17-KS Fractions in cord blood

B K
(FREE)

215 BEmP 17-KS 5 HE MEAN SD
mauﬁ Androstanedione ': =. .:-.:..‘.. 186.947.5
WA, WA & s Ra-Ardonerediot LAt 1304
ﬂ&(ﬁﬂﬁi%%é{"ﬁ—‘ww— FChH Androsterone ‘0'.::8 11.445.7
DR TR Z RN 2 I E iR R DHA e 10.4+4.2
LR K URHADRHD T HIEE— (Eriocholonclone | %e.ah, 10.0:4:2

BRRORB LR GEENCEEL T iy ™ 70 Y/ 100m!
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shiz 1T-KS 4ETH O RIEL o 21 PO iE
17-KS £AEOMEE 100ml H7- D O FHIERTE
EREERKROBDTH B,

A) Androstanedione : 16.4+6.9 ug/100ml

B) A4-Androstenedione : 10.3+4.7 pg/100ml

C) Androsterone : 9.9+4.6 pg/100ml

D) DHA :11.5+5.5 ug/100ml

E) Etiocholanolone : 9.83+4.0 ug/100ml

INEDE 2 OSEOHFAERTNITE 5RO
M CHVEADAETIRITO DX ILEMILDE
KB TYFaRE Y &4 4 VSEIMD 4 53 EIC
HET2E00KRENESDEERLTNS,

Fig. 5 17-KS Fractions in cord blood
(8-Glucuronidase hydrolysate)

A) Androstanedione : 10.7+5.1 ug/100ml

B) A4-Androstenedione : 5.6+2.3 pg/100ml

C) Androsterone : 8.7+5.7xg/100ml

D) DHA : 50.5+21.7ug/100ml

E) Etiocholanolone : 9.7+5.5 pug/100ml

ThEOE 2 DA TDOSHEERRTHIEE 6 KO
m Thbh, DHA FEBEHMICLZLETHLTL
BNE S0 MO 4 HECHET 5 K&V,

4) T L EATORMTR: 1T-KS S EEHL,
B-Glucuronidase Hydrolysate J; {} Transesterification
Hydrolysate OFITH Y RITE L 7 21 H © i+ Mk
17-KS ZAHE DML 100ml Hiz b O FEHERUE
BEZIROBEDTHA.

A) Androstanedione : 46.0 = 12.4 pg /

MEAN £ SD 100ml
Androstanedione  [so SWESR 16.4:6.9 B) A4-Androstendione : 29,7 + 9.3 pg/
A4-Androstenedione po “'-.'?; 10.304.7 100ml
Androsterone -'gie. 9.9:4.6 C) Androsterone : 30.2:+8.1 pg/100ml
DHA B ﬂ-” . 11.565.5 D) DHA :73.1+24.2 pug/100ml
Etiocholanolone l‘.“}. . .94.0 E) Etiocholanolene : 29.1+9 .E/Ag/ 100ml
TNEE & OFBEORHERRT NEH

10 E E) 70

3) Transesterification Hydrolysate

Transesterification {3 Eberlein DE R - HFEET
B S DIKABC AL SN T 2058 4 DBRE
TR D HRESEREMCKET 2% 2) X7
1 FORERCEAELED I WECLDHERES
IAREBERTH BNV T 7 2 —EDAFEENE
ERSENIFELEL LN KBETH S,

U U Transesterification (3Z|HAICK D RIGHH
FINZARECRLBOMEE SR OBRE S
ELTITS bOTHIMERRIREARET LT
SERKDGET BEE AT IS N,

RE L 721 O ifnrh 17-KS &4 E D 4100
ml &7 D OEGER VBEREZROBY TH5.

Fig. 6 17-KS Fractions in cord blood

(Transesterification hydrolysate)

#a/100m

TROML TH Y, DHA 4EHS EAEIIC
ZLAEINTOENE SO o 4 HEICHET
L&, PEBEBRMEUCEARICONT 3E4H
DHHERVEERER—ELTRERITORT. B
KRAREZTCTHHLS 17-KS Z5EO HHER,
B-Glucuronidase Hydrolysate fx U¥ Transesterifica-
tion Hydrolysate ¥ 3 E|AIZHE 9 RITRL T
3, CORICINER 2 DL EE SBCKRANT 5F
KB,

Bl Androstanedione % U /\4-Androstenedione
12T R f-Glucuronidase Hydrolysate & LT
% { Androsterone 2} Etiocholanolone T ;‘Z}Z%Zﬂ,
B-Glucuronidase Hydrolysate ;¥ Transesterifica’ion
Hydrolysate [ZiZiXHFicaInL T 5,

—J% DHA 1374 A& Transest-
erification Hydrolysate & L THE

MEAN £ SD 76 L a2 K 6 f-Glucuronidase
Androstanedione ¥t 10.75.1 Hydrolysate & L TiZDW,
[A4-Androstenedione w,. 5.6¢2.3 gow B—EMLVBEER
Androsterone I:{n’ .o 8.7¢5.7 MR EHDF17-KS
DHA o gnmeobg e § e%%e 50.5:217 DREE
Etiocholanolone .:-r: o 9.755.5 R—ER & 0 18K R O
10 3 50 70 90 pg/100ml il @ 17-KS Wil B L
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Fig. 7 17-KS Fractions in cord blood (Total)

MEAN + SD
Androstanedione 8 soop % ..:.‘ 46.0£12.4
4-Androstenedione ve ...::."‘.. o 29.7+9.3
Androsterone . o :'_,‘;.‘ o€ o 30.248.1
DHA R Y L Y TR CRE
Etiocholanolone XX 3,. z .o:. 29.149.9
10 30 50 70 90 110 g/ 100m!|
Table. 9 17-KS Fractions in cord blood
MEAN # £D
Free il el
Androstanedione 18,9 £7.5 16.4+ 6.9 10.7 £ 5.1 46.0+12.4
jAd-Androstenedione 13.0+ 6.4 10.3+4.7 5.6+2.3 29.7 9.3
Androsterone 11.4 + 5.7 9.9+t4.6 8.7 £5.7 30.2 8.1
DHA 10.4 + 4.2 11.5%5.5 50.5%21.7 73.1424.2
Etiocholanolone 10.0 + 4.2 9.3+4.0 9.7+5.5 29.1£9.9
ya/100m!

Table. 10 17-KS Fractions inJcord blood (Percentage of free and cojugate form)

Free (%) Pﬂ;‘;wm o) T i dmlm Total{ug / 100ml
Androstanedione 41 35.6 23.3 46,0 12.4
Ad-Androstenedione | 5 35.6 19.4 29.7£9.3
Androsterone 38.0 33.0 29.0 30,2 8.1
DHA 14.4 15.9 69.7 73.1£24.2
Etiocholanolone 34.5 32,3 33.4 29.1£9.9
pg / 100rl
TRKRLEHE 2RI, B Incubation 25K £ fTofe.
WEREBRICL THRE—IERROR T o4 FRH fE# 1) H.K. 27F para 2—1—1—1
MHmESNTNS, AFER 196841 B25H
Diczfalusy OBERICINITTPRPDRFo 4 FAK it 1968%E 1 A24H

oA IR—BERRICRD Tk D HIC Estriol
EARICBELTRBR—IGRENZEDLETTH S0
OHIKEEZ TS, HEMNICHRIIBD TEEIR
EABEURRDOR 7 a4 FRHOEENIEE &
DTHOAERADS L L THRL TRk
FTHORE—ERREIFRA LT ER S TICIILE
b5, COREORREE L TESIRE—
BRICE L TRIWSDARRLUEBARTLELTEE
KA RRL T LIC20T 17-KS 557 % JIE
L.

BRI ORA L BRZRERL CoRiKEEN
% 17-KS 9QMKU TR Fasy v 8430 o fiEd

SituicE USRE ORARIEETE > SR ERO
BB ARAETOTN S,

RiTQ 2800g 77/ H —168 10/

EBROFRTIZ BR 600g THEWE(-) 4
KLE(+H)THof,

SlpEE RN 1) T80 BY 1 RTEMEER

2) RE®

LI EDORIETH DGR — BRI ER &
ELONBERTH 3.

A) BHAMAP T It 17-KS A EREMR
RUBSmg 17-KS £5EOinggE 100ml H72HO
WEMEZKROBED TH 2,
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a) WML
i) Androstanedione
BHAIM ¢ 21.7 pg/100ml
PS¢ 14.0 pg/100ml
ii) A4-Androstedione
BHA : 11.9 ug/100ml
B ¢ 12.8 pg/100ml
iii) Androsterone
Bk : 12.0 #g/100ml
M ¢ 8.4 pg/100ml
iv) DHA
fHA : 18.1 pg/100ml
BRI ¢ 12.5 ug/100ml
v) Etiocholanlone
R : 10.6 pg/100ml
eI 3.6 pg/100m]
b) p-Glucuronidsse Hydrolysate
i) Androstanedione
A : 43.7 ug/100ml
S : 23.9 1g/100ml
ii) /A\4-Androstenedione
BHAIM : 8.8 wg/100ml

Fig. 8 Case (1) :

17-KS FRACTIONS IN CORD 8LOOD

A-d  Ad-A-d Andr,

17-KS FRACTIONS IN MATERNAL URINE

w / day
2000

1500
1200

400

A-d Ad4-A-d Andr. DHA Etio, 11-K-A 11-K-E 11-OH-A 11-OH-E
ESTROGEN FRACTIONS IN MATERNAL URINE

mg / day vo / day
s 400
6 450
4 300
2 150
Et Yéepi= 16-OH- 16-OH- Ed  2Met- 16-oxo- fo

3] Ed Eo Eo €o
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s ¢ 13.3 ug/100ml
iii) Androsterone
BRI : 9.9 ug/100ml
MEEM 9.3 ug/100ml
iv) DHA
Bk - —
e ¢ 10.8 pg/100ml
v) Etiocholanolone
&AM © 3.5 pg/100ml
W 6.3 pg/100ml
c) Transesterification Hydrolysate
i) Androstanedione
BHAIM ¢ 19.7 pg/100ml
I ¢ 19.6 ug/100ml
ii) /\4-Androstenedione
Bkifn : 3.5 pg/100ml
WM : 5.8 pg/100ml
iii) Androsterone
BHAf ¢ 6.1 pg/100ml
4 ¢ 16.0 pg/100ml
iv) DHA
K1 ¢ 24.2 pg/100ml
B4 ¢ 65.1 pg/100ml
v) Etiocholanolone
Bikifn : 8.0 pg/100ml
B : 5.6 ug/100ml

ThEDE 2 O EARRTI
R sROmML THD 3KERD
MTR5 &L B4RM T3 Androsta-
nedione Z}ER T DHA 4E D
% fhod 3 A EIIZ 20~30 pg/100
ml ZH%. —HHFMTIZ DEA
S ERNT Androstanedione 43 {#]
A% { /\4-Androstenedione 43 [
K U Androsterone 43 [ % 30ug/
100ml 2 TiiT% L { Etiochol-
anolone 4} i3 15.5 ug/100ml &
wo,

AR 17KS 9 45H KU =
2ty v 8 FEOREMERIH
9 RIRCHEILRICRL T 3 B8
17-KS 4y 1EiC B L T3 Etiochola-
nolone 3 /LULIAMT LGRS
2 —=VTRLTHED, —hz R

17-KS FRACTIONS IN MATERNAL 8LOOD

g / 100m! + FREE
:p-G. HYDROLYSATE

- ITRANSEST, HYDROLYSATE
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Table. 11 Case (1) : 17-KS Fractions in cord

blood, maternal blood and maternal Estrogen fractions in maternal urine
urine
Cord b|ooa Maternal blood]Maternal urine pg / day
g / 100ml kg /,100m| pg / doy T
Androstanedione 57.5 85.1 18.7
A4-Androstenedione 31.9 24,2 655.5 Estriol 5699.4
Androsterone 3.7 28.0 1157.4 16-epi-Et B;.? )
DHA 084 .3 .3 16-OH-Ed 26.0
Etiocholanolone 15.5 22.1 430.5 16-QH-Eo 8.3
11-Keto-Andr. 182.4 Estradiol 42.2
11-Keto-Etio. ' 499.3 2-Metoxy-Eo 36.8
V1-OH-Andr. 110.8 Vé-axo-Eo 7.7
11-OH-Etio. ‘ 1 225.9 Estrone. 147.2
b oy 8 SEDRIETIE Estriol HEMKIC B L Fig. 9 Case (2):
5699 .4 l-tg/day ;&fﬁ'b—(b\ 3. i @ﬁ.@-@m Estrone 17-KS FRACTIONS IN CORD BLOOD
) 7 . ree
147.2 pg/day 16-epi-Estriol 83.9 pg/day Estradiol vg / 100mi

42.2 pg/day 2-methoxy-Estrone 36.8 ug/day 16-
OH-Estradiol 26.0 pg/day, 16-OH-Estrone 8.3 pg/
day MU 16-oxo-Estrone 237.7 pg/day &/D00,
FEF 2) < OFEFITIZRHAMM ORI KD
T ABEHMA 17KS 55 & BARP 17-KS 95
WjErzhoyy8FEEREL:, i
Y.M. 26F para 1—0—1—1 » lz—xs FRACTIONS iN MATEANAL URINE
SBTFEE 196841 H10A f::
Sk 19684E1 140
S LB OBARRIEECH > 7o eI D 400
DREDREND I ARIISHETO>TH S, A 400
115 3200g, TFH—IEH9 A, BT 5208 T
BHEE(-), ARGEE(-)THOr,

: B-G. HYDROLYSATE

- : TRANSEST, HYDROLYSATE

A-d  Ad-A-d Andr, DHA Etio.

1200

A-d Ad-A-d  andr, DHA Etio. 11-K-A, 11-K-E 17-OH-A 11-QH-E

ﬁ&%ﬂ%@w} 1) &NE]O/J'E% 2 f&gﬁﬁzﬁﬁﬂﬁ; w/;sTROGEN;R/A::;!ONS IN MATERNAL URINE
2) WREEMIL ORE °

PETHOER 1 LR R — R ke
REBEEZSNBENTHS. :

A) WA 17-KS S8 ‘

Wi 17-K8 4 MOMYE 100ml &7 ) O “ o e
EMIRRDBEDTH 3, i) Androstaneone : 9.4 pg/100ml

a) WHERY ii) /\4-Androstenedione : 8.2 pg/100ml

i) Androstandione : 14.3 ug/100ml iii) Androsterone : 8.2 pg/100ml

ii) /\4-Androstenedione : 10.7 pug/100ml iv) DHA : 8.7 pg/100ml

iii) Androsterone : 8.9 pg/100ml v) Etiocholanolone : 11.0 pg/100ml

iv) DHA : 15.9 pg/100ml ¢) Transesterification Hydrolysate

v) Etiocholanolone : 10.8 pg/100ml i) Androstanedione : 21.6 ,ug/ 100mi

b) A-Glucuronidase Hydrolysate ii). A4-Androstenedioni : 5.0 rg/100ml
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Table, 12 Case (2) : 17-KS Fractions in cord
-blood and maternal urine

o Cord blood "Maternal urine}

i g / 100m! yg / doy

Androstanedione 45.3 1196.5
A4-Androstenedione 23.9 870.9
Androsterone 33.0 1 15034
DHA 101.4 652.5
Etiocholanclone 4.6 549.9
11-Keto-Andr. 321.5
11-Keto-Etio, 732.2
11-OH-Andr. Y 575.5
11-OH-Etio. 870.0

ili) Androsterone : 15.9 pg/100ml
iv) DHA : 76.8 ug/100ml
v) Etiocholanolone : 22.8 pg/100ml

INFOLEDOGEARRTHIER IROMLTH
D 3KEBROMTRS & DHA HE % { RNT
Androstanedione THE0EF 1 LED ¢ DERIT
{3 Etiocholanolone 734 { 44.6 pug/100ml TH 5.

BHAPRH 1T-KS 9B R TR+ ok v 8 43
DRERERIIE 9 IR U FI2RICRL TS5 17-
KS 43HizBE L T3 Etiocholanolone 5% /N EE
BER 1 E X BT B % Androsterone K F 11-
OXY-17-KS MBOEAN BDO/ 08—V ER/LTH
5. =z At uy v 8 FEORETRIES 1 ici
~HEEL THEME % 7R U Estriol |3 9308.1 ug/day X
T Estradiol © 601.2 ug/doy, 16-OH-Estrone 247
-8 ng/day, 16-0z0-Estrone 180.1 pg/day, 2-methoxy-
Estrone 108.5 ug/day, 16-epi-Estriol 107.1 pg/day,
16-OH-Estradiol {3 28.0 ug/day ThHD7c.

HIW HERRSP Total 17-KS 17-KGS 17-

KS RULZ bOY v SEORE

FERIERDD Steroid KWLM T 2 BIYTH
R—BaRicB U TS M KB L Cid Bk
MR CRHAR A RCEIC 17-KS 4EiC B LU TRIE
LD RA TR E DRERBBTH T B hic
BL TR ORBUITE ERTHET S D Bt
Kiapot, COMBRLLTCST Fa~F535
BRI 2 H DT 57 42 R IR % 3% O Total 17-KS
17-KGS 17-KS IFERV LR s vAEORE
=721,

FERRZERLEE, 3HE, 5HERUTH
BICIRR U 72, BiCHEREISRELXRZHIT S

Estrogen fractions in maternal urine

pg / day

Estriol 9308.1
16-epi-Et 107.1
16-OH-~Ed 28.0
16-OH-~Eo 247.8
Estradiol 601.2
2-Metoxy-Eo 108.5
16-ox0-Eo . 180.1
Estrone 149.4

B OFHRICx LT ACTH-Z 108ifr4 3,4,5 HE
WAL Total 17-KS 17-KGS RUT X b u 4 V45
BORn4ERT-.

1) 17-KGS O#% H 1IZ5T)

17-KGS ORGEHLTEANTER S 1 BED
53 HBEKEZIETHY cDFElic X b LRE,
TR, NEHOIBICKMNMRES, ERBEOSH
1HE® 17T-KGS @ 1 HHE(HEIZ 548~193.9ug T
HOTHEETIZ 316.9~379.4pg THoOt. XRE
T 118.3~3805.80g Thof. #OT1HAIK
REZE 4TI AR THL 1 BBICEBEEZE
53DIX3BERBMEEA L AER I H D 7z, BT
17-KGS DR BMIETOK & WOEIHEHEIT bof:.

2) Total 17-KS.#%BHZEE)

17-KGS T UL THREF L 7o k52 8 BEiC D& Total
17-KS OEBHEEZERL /2.

17T-KGS EFEBHCHNG B Total 17-KS DZE{Liz—
EOERERS B2, —F 1T-KGS THET
@ Total 17-KS DA T 4 Hlrp 3 T TFHRL T
7eMLBUTIERHINTH D, 1T-KAS REHTOD

Fig. 10
Urinary 17-KGS Urinary 17-KS
in newborn in newborn
wg / day g /day
500 YK 500
400 / 400

300
300
200
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Fig. 11

Urinary 17-KGS
in newborn

Urinary 17-KS
in newborn

vg / day vg / day

500 500

400 400

300 300
"is' K.Y.

200 K.O. 200

100 H.I, 0
1 5 'th day

Fig. 12

Urinary 17-KGS
in newborn

Urinary 17-KS
in newborn

ug / day vg / dav
500 500
Y.H.
400 400
M.F. [h.y,
300 . 300 K.U.
K.
200 200 ¥ Y.H,
T.F Y
100 100
K.Y.

1 2 5 7thday

Total 17-KS OEBII LR L T30 24, T
LT2dD26, EEENEEBZRTHOM2
PIThHole. —HRERBHZERIT 17-KGS FH & m#k
TEHOMIZRE MO,

BTk s3, 4, 5 HBIC ACTH-Z 10 BifS—-
FEL T 17-KGS KU Total 17-KS & O EHY 4R
FEL7H 17-KGS & Total 17-KS L < KB LT
BORIEOSS #OHIZ 17-KGS TRAMKIEE
MLE, 5HEMNLIA, THENLIATHY Total
17-KS KBALCTEA3 BEMR LA, 5 BEM
#l, TEEMN2HTHDoN. LIk ACTH-Z S
3HEIBICRT,

3) 17-KS 4@

RKADEAE K § % & Etiocholanolone K TF
DHA 3 TERERRARD 02— 2RLT
AR PANF G- GalAe ol [ AF AN

4) TR+ uk UAAHE

TR+ YSEOPTROBEBNERHARLT
W ADiT Bstriol T3, EBstriol 3 49R%E 1L, 3,
5, THELHOREE & HICAMERLERLT
5,

—% ACTH BWPITHESEL b PEEDORE
w=mlTe,

E ¥
Fig. 13
Urinary 17-KGS Urinary 17-KS
in newborn in newborn

(Pesponce to acth) (Pesponce to acth)

2697.2
Hg / day =" ¢ k9 /doy 70,8
1000 1000
M.
800 800 AT
Fl
MU,
400 600
400 | 400
20 200
AT,
T 3.3 W T 13 7t dey
ACTH ACTH
10u. /day 10u. /day
Fig. 14
URINARY 17-KS in NEWBORN
9
s o Ist Doy
Yoo we 3¢d Doy
wa 5th Day
ams 7th Day

X

4 4¢-dione -0- To0R-
A-dione Andr, Etio, 11-0-E 110H-E

Fig. 15 Urinary pregnandiol, pregnantriol
and estrogens in newborn

8 2R 15t Day "

winen 3rd Day 9
2 mew 5th Day

. 7th Day

3 ACTH 20
20

10
10
Pd Pt

EAW BWEXVICER

Diczfalusy HBIFIRBODOT R b Y 4 —vARICEL
TR RRE S EELV— b THEEEHR
£ TRIRERMO R 7 04 FREERRE-RER
Z—ODBME LTE B BEATMEINIRI
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715 T & 7-. Diczfalusy {2 Incubation FZERK% U
WEEA TH5RITIZ Sulphokinase, 17, 20-Desmolase,
11-Hydroxylase, 16-Hydroxylase J Uf 17-Hydrox-
ylase BZEFEL Aromatising enzyme system (T BEaL
TRAETH 5 & L—HHMRICIE Sulphatase, 35-0l
Dehydrogenase, Isomerase (¥ Aromatising enzyme
system BWEETHEHELTNS. ROEKRDD
Ei2 LR OBZOTTHRRICEET 5 bORIRIC
REEETHBICELT ABRRIBRICIFELE
VWERRIN TS, BIHRRE BRI 1 DOBAL
T#% D Z TiC Foeto-Placentar Unit DIFERMI L&
2k®TH 3. Ll Diczfalusy DRL 7 fi R K
URBICA T BBERBEIC OV TRRRT AL D
DHIZiE E. Bloch RIERIITICIZTIRIBLIDA
5-3801 Dehydrogenase f% S Isomerase {EMEAFRD 5
N3EEDOTNAS,

s RHBHEE RS, SN TENTERLT
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Fig. 16 17-KS Fractions in cord blood
and maternal peripheral blood
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Fig.17 Androstanedione/total 11-deoxy-
17KS incord blood
Mean+SD: 22.2+3.8
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Fig.18 A4-Androstenedione/total 11-deoxy-
17KS in cord blood
Mean+SD: 14.2+2.8
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Fig.19 Androsteron/total 11-deoxy-17KS in

cord blood
Mean+SD: 14.5+2.6
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Fig.20 Etiocholanolone/Total 11-deoxy-17KS
in cord blood
Mean+8SD: 13.74+2.9

. Nk

10 20 30

0 (%)

Fig.21 DHA/Total 11-deoxy-17KS in cord
blood
Mean+S8D : 34.3+7.4
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Study on 17-Ketosteroids in Umbillical Cord Blood

Shohei KAMADA

Department of Obstetrics and Gynecology, Okayama University Medical School,
Okayama, Japan.

In recent years, new theory concerned upon the estriol biosynthesis in the pregnant was
developed remarkably. Diczfalusy and others demonstrated that DHA from foetal adrenal was
the main precurssor of estriol in the pregnant. Their approaches for this problem were tried
mainly with in vitro incubation and circulation studies. In this study, the approach was tried
with the determination of steroids in cord blood, maternalblood, maternal urine and urine of
newborn. Androstanedion, A4-androstenedione, DHA, androsterone and etiocholanolone in
cord blood were deter minated by new method, which was cosisted of following procedure.

1) 3s Hydrolysis (free steroid extraction, hydrolysis with @3-glucuronidase in phosphatete
buffer and transesterification with methyl-green and acetic acid.

2) Ylorisil column chromatography.

3) Thin layer chromatography.

4) Colorimetry following Lieberman, colour development with modified zimmerman reaction.

The results of this determination were as following.

In two cases, five androgens in cord blood and maternal peripheral blood, eight fractions
of estrogens and nine fractions of 17-Ketosteroids in maternal urine, were determined. Also
nine fractions of 17-Ketosteroids and four fractions of estrogens were determined in pooled
urine of newborn.

The reeults of these determination were as followings.
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1) DHA level in cord blood was higher than that in maternal blood. But DHA level in
maternal blood was cosiderably high. DHA in cord blood : 88.4 xg/100ml, DHA in maternal
blood : 37. 3 1g/100 ml It should be indicated that, thinking of maternal blood volume, mate-
rnal DHA is important for estriol biosynthesis.

2) Although DHA level in maternal urine was high, but DHA level in urine of newborn
was low. Urinary DHA in mother : 1111. 3 zg/day, Urinary DHA in newborn : 10. 0~50. 0 pg
/day By this results, it is difficult to think that all estriol should be the product of foetal
DHA.

3) Urinary estriol in early post-natal days was relatively high and then decreased to 10
and less /g in seven days of newborn. This indicates that the stored estriol was excreted in
post-natal days. By these results, it should be clear that estriol biosynthesis is done not only
in foetoplacentar unit, but also in maternalplacentar unit. It is claimed that steroids metab-
olism in pregnancy, as was seen in estriol biosynthesis, must be examined not as foeto-place-
ntar unit but as foeto-placentar-maternal relation.




