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Studies on RIA of 16a-hydroxyestrone and its Clinical Application

Hisaya IKESHITA
Department of Obstetrics and Gynecology, Teikyo University School of Medicine, Tokyo
(Director : Prof. Kiyoshi Arai)

BEE 16a-hydroxyestrone (16a-OH-E,) 1%, estriol it - 3 EEARBINRBEY cH 5. LirL, &
BHDERAT v A FEBIET D HENHEIL I T ik iosd, FOBRMTIRI T, ERME%ED T+
SR I TWisys, 46, 16a-OH-E, I EH 7 radioimmunoassay (RIA) E#BISL T+0EH
UEBREL, ERPDHERT — 2 2B TE 2 HET 5,

J5¥: © 16a-OH-E;-3-CME-BSA T, FKEILARKELHMELFo7. 16a-OH-E,-*H (X, estrone*H %
NADPH g BB~ € 2 % — b+ & incubate LASE Ui, IERRERMIN, BEghgiRins L Ot
FREBARE U THRI LA, &40, plasma ¥k 0FEKEEKE, b Lrv—%—3& 1L Tl6a-OH-E,-*H %
1,000dpm fnz = — 7 ~HhHE%, TLC 3% O LH-20T5 8, 16a-OH-E, 04 E# £, EINREIIEE,
% T RIA 2177,

B | EREARELPRE R, FERIZERIGT0.98+0.07 CE¥ELS.E) ng/ml, EIE12:8624
FRMT2.42+0.30ng/ml, {EHR24E 2> & 3TERH T4.76+0.42ng/ml, EHE37HE LIRS .49+0.98ng/ml
TH Y EIRIZERCH L, FHUERERCEEY R L., BRSOt ORMERMIER, S5E1
#85.48+0.59ng/ml, Z#EE 2 #84.63+0.53ng/ml THofc, F B EIPRI13.63+1.98ng/ml, B
FRIM15.88+1.77ng/ml, F7K8.44+1.85ng/ml THotz. BIBRFEGIOKR A F v 4 FEIL, BEFRHE
53458 1 #84.60+0.96ng/ml, [F55 2 #14.65+1.14ng/ml, BEEIIRING.75+1.37ng/ml, JFE4 R M
7.52+1.46ng/ml, F7K8.11+3.13ng/ml TH o7, EMITH CI1T, REEMILSEE 1 £10.79+
0.07ng/ml, R 2 #A1.39+0.46ng/ml, FEHEIPRMS.60+3.20ng/ml, BygrgsiRin.25+0.28ng/ml,
F7K0.58+0.04ng/ml THol, FHBBIRMPEE 1, EESBEACEL, BBIRRIES, ®EEFAT
BREMELZR L, 16a-OH-E 2BRIE « BBBASWHAET, BEFELRBRTS 2 LRI,

Synopsis 16a-hydroxyestrone (162-OH-E,) is an important intermediary metabolite in the biosynthetic
pathway leading to estriol. No established routine method has been published to measure this steroid in
the organism. A new RIA 16a-OH-E, method was developed and by using this method some interesting
clinical data were obtained.

Method: Rabbits were immunized with 16«-OH-E;-3-CME-BSA to produce its antiserum. 16«-OH-E,-
*H was synthesized by incubating estrone-*H with the human fetal liver preparation and NADPH. As
samples, peripheral blood of pregnant women, umbilical artery blood (UA), umbilical vein blood (UV) and
amniotic fluid were collected. To each sample, 1000 dpm of 16«-OH-E,-*H was added as a tracer, extracted
with ether, and the extract was separated on TLC and LH-20. The 16a-OH-E, fraction was collected and
used for RIA.

Results: The 16a-OH-E, levels (ng/ml) in peripheral maternal blood of normal gestation before 11
weeks, 12—23 weeks, 24—36 weeks and after 37 weeks were 0.98+0.07 (mean +=S.E.), 2.42+0.30, 4.76+0.42
and 5.49%0.98, respectively. A significant increase in the steroid titer was observed as gestational weeks
advanced.

The steroid concentrations of the maternal blood during the 1st and 2nd stages of labor, those of UA, UV
and amniotic fluid were 5.481+0.59, 4.63+0.53, 13.63+1.98, 15.88+1.77 and 8.44+1.85, respectively, in normal
delivery, whereas they were 4.60+0.96, 4.6511.14, 6.75+1.37, 7.52+1.46, and 8.11+3.13, respectively, in cases
with fetal distress. In anencephalic pregnancy, these values were 0.79+0.07, 1.39+0.46, 5.60-+3.20, 1.25+
0.28 and 0.58+0.04, respectively. The 16a-OH-E, levels were significantly depressed in cases with fetal
distress and anencephalus, as compared to the normal controls. The clinical significance of this steroid was
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1
RIRRBEBRICRSTEER, B AT A
FharEvORTERNCRS S, »ORETFR
EOMBAR D B L T\ % estriol (E;) &0
iz, ZHROMBERE,LDD, LirL, E;04LHY
BRICOWTUL, LT LS ZOLHMEE LT
Dt L3 E 27\, Brown and Marrian®i%,
estrone (E,) @16« A0 hydroxylation 25, &
DERED—>T, Eyio\ =5 REIREE & L
T, 16a-OH-E, %N ESI},

LT AT, HIEFD E;sAD AT v A FESRE
BRIOEMTHS,. ThbbREEIETED
# 7z dehydroepiandrosterone (DHA)—sulfate
VIR R FFIE © 16 ¢ -hydroxylase T16a-OH-DHA-
sulfate ICEEHL S, & HIC & o fal CEESR KR
% 5%} Cl6a-OH-DHA & 72 b, 2 1T 45-38-
hydroxysteroid dehydrogenase (38-HSD) &
4*%isomerase IZ X b 16a-OH-androstenedione
L7t , Z ik aromatase IZ X0 T16a-OH-E, &
7 b, X BKr17B8-hydroxysteroid dehydrogenase
X O TRKENTH A Es 0 HRS,

T, B b i RRBEHTHOTH, &+
R E A S 0B EERY R34
kB, BE E0ERMOFHNHENTH S
16a-OH-E, (¥, Fishman et alYDEBRCHTE
ERDBEZ LB bR T35, ZD16a-OH-E,
i, FHEAREED L L CERROBYEERNMER
BB, BRBIEFENSEL IR T \indofk
7o, EAROERRICEE T 5 PRI o2,
4E, 16a-OH-E,» RIA (A& HESL L, 1FIR, 1%
BB X OO AT w1 F & OBV L
feDCTHET 5.

HRE & UHE

il

1. X%

R 58 X 0408 £ CoOIEFEER (14841, 1E
RS BFI(TIFD, BRRRGE L 2R I HE 1
7% apgar’s score 23 7 JALL R TH o BHE RK
FEB B1B), X OEMIESEEF (361D ORHE
KA§I, BEHEIEIRIM I X O ERER L 72,

2. FEREAE DO

1 BEHEATrAF

2,4,6,7-*H-E, (Lot No 1227—095 ; s.a. 114.0
Ci/mmol)

1,2-*H-DHA (Lot No 500—147 ; s.a. 58.6 Ci/
mmol) '

2,4,6,7*H-E; (Lot No 998—042 ; s.a. 85 Ci/
mmol)

=33L1iz New England Nuclear %

2) FEHEEAT R F

16a-OH-E, : Steraloids &

E,: Sigma Chemical Corp %!

16a-OH-DHA : Sigma Chemical Corp

E;: Merck B

3 RE (FRAIEIEREER)

vrZr~FH U, npnFHY, XVEY, AR
) =N, =Farz—F, BERR, BER=F1, 7
vRrAiRLA, EIDY, EBKa~Z78, tA=v,
e ABEB=F N, DAFALANLKFTF
(DMSO), ®7A&—¥, PV—n—7F1A7 3
VoAV TFAZ R LT I v—4
—E:2 (EDTA), NADPH : B§s ka8

TrR=— A TET— b, AZ7weBREE
i RS Y e ST

Bovine serum albumin; Crystalline fraction
V (BSA): Sigma Chemical Corp #

Bovine gamma globulin, fraction II : Miles
Laboratory Incorporation H

0.05M borate assay buffer: 0.05M borate
buffer iz, BSA #0.06%, bovine gamma
globulin fraction II1#%#0.05%D&EI& Tz T,
pHS. 0 AEE L 7,

Complete Freund’s adjuvant : Difco Labora-
tory #l

rr=vvFr—x—: POPOP 53mg,
PPO 4.2g % b A= 1000ml IZEEME L Tz,

Sephadex LH-20: Pharmacia Fine Chemi-
cals 3

4) B
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K1 Synthesis of the antigen for 16a-OH-E,

(o] OAc OAc

-0
CH,=CHCH,-OAc peracid C W
—_ B — —
HO' Ac AcO

E, E;-16-enol-di-Ac  E,-16,17-epoxide-di-Ac

[o] [o] o]
.OH -OH .-OH
Br-Ac-Et esterase g?ﬁ BSA
—_ — I
H K0, 9 Q

CH,COOH
164-OH-E;-3-CME

in DMSO  CH:COOC:H;

16&-0H-E1 16d-OH-E1 -3-CME-Et

(o)

@(Sjﬁ "OH
H.CO

¢o
HN-BSA

160-OH-E, -3-CME-BSA

Bk vrv—vavhvv g — . ALOKA
LSC-903% % F Lkt Bl 13105707z,
*H o BIE%H K 1248% T, back ground (325dpm
THot,

3. BUEOER & PLiiE o ER

TR DERZ, 16a-OH-E\ 0V ELNAFTE
e ofetfedd, H1RTTES EnbAERL
e, ThbbE g7 r=—17x5— }80
ml W, R & U CBRER 5 % I 2 hot plate
b 3EFEIINEL L T E;-16-enol diacetate & L,
YAz b TERLLE. chd 2z erk
VAL, AR 7w e BERBEREYNL, =
B—&RIG#H =— 5 v L T16,17-epoxide &
L, LA R —ABEEFICHTRERE DNz TR
BL16a-OH-E, # B 7. 211 % DMSOIZ & >
L, 7 v AER =51 L RIGE¥16a-OH-E,-3-
ethoxycarbonyl methyl etherZ &R L, & HIC
BER CT/KMEL T, 16 a-OH-E,-3-carboxymethyl
ether(162-OH-E,-3-CME) %87, X b h%
mixed anhydride?#: CBSA ¢ & & 2 16a-0OH-
E;-3-CME-BSA #1E® L, = h 2 HAERAHE
& L7,

Z D16a-OH-E,;-3-CME-BSA 1mg %4 /0.5
ml & 4> L, Complete Freund’s adjuvant 1.5ml

BEMEITELLS

X2 Synthesis of 16a-OH-E,-2,4,6,7-*H

0 0
.-OH
T Fetal L.iver T
-
HO T NADPH HO T
T T 0: T T
E2,4,6,7-*H 16 « -OH-E -2,4,6,7-*H

Mz T L b ok, FEICH 1 BEEL T,
5 » AR RES I O HLME 2B,

Z O HLIME %0.05M borate assay buffer ¢
1 120,000 7R L TV (FEREFRES
BAREL, 1BEUACERD,

4, 162-OH-DHA % X U8 E, DLl I o\ C

16a-OH-DHA-3-succinate-BSA ¥ X O E,-6-
carboxymethyloxime-BSA #HiJR & L A-H M F
BTV,

5. 16a-OH-E;-*H © &5

X 2R3 &< 16a-OH-E,-*H (%, 2,4,6,7-°H-
E %, BRI~ 7 » V' — a43E & NADPH
Tincubate L THEERL, BB /7 r~<t 75
74 —CHBERESL -, v, ThIZEEYE L
B CHEREYRE, HEsES—EThDHZ &
R LT,

6. BIEHL

D Bk

BEOMB R L OCFEKE, BRELLEDI
EDTA #inz CEEFML, %ELEL L T Plasma 7
WL EEBERHW, BE00.056~1.0mlz H\,
Iml LTFoBEKE M2 Ciml & L, JIEZ
23" duplicate Tfro7z,

2) 16a-OH-E,® RIA

i) #id & o8

Bk 2 @I R EE D 7 »16a-OH-E,-*H %
1,000dpm ¥wAHL, S5EEDO=F ez —FT A%
2 CEME, F35474AM7 &b vRICOW,
B D 2 RS SR = — T AL BR JORBRE B
LUCKBEERERY A CEAREE I, REL
Sephadex LH-20 ((BIER~n-~F 4 v | v ¥
VIARI—A=6:.2:.2) BIVEBsr<
NS T4 — (BHER~v e ~Fy v E=
FA  EEBR=1 1 :0.D)THEE, 162-OH-E,
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SETEDR, ZOFEXEIREKEFERCHL,
% v 38T RIA #1727,

ii) RIA

HIERARBRE (7 X50mm, #J X, ¥V a2 vk
) gD oAk, 16a-OH-E,-*H %
10,000dpm pnz 7-%%, WBEAZARBEZEL, Zhic
FLIEHRO. 3ml %0 2 T Vortex b T+ ERH
1R T304/ incubate U7z, IRiICEAIFIBRER 7 v &
= v A¥0.3ml %0 2 TEM, 105 RHEKER, 105
fdl 4 °C, 800X g T3> L Bound & Free ic3BEL
7z, %o _kiF (free fraction) %#0.3ml & b, 10ml
DAL=V VFV— R —FIN%THHEBEK
ke vFv—vavhvyr —THREEXEEL
7z,

7. 16a-OH-DHA © RIA

16a-OH-DHA-*H o & 5 1%1,2-*H-DHA % 4
REFEBDO~4 27w v—x4E & NADPH T in-
cubate L7, BB/ m~< 27/ 5 7 1 —CTHER
L, ok, BEYEIBEREE, Lt
BEA—ETHD L2WR LI, BINEREEH
iz, 16a-OH-DHA-*H 1,000dpm % & ¥ ¥ in
L, 5fBD=51 « =—F %1 CHoEM
B, FI3A4T74RAMT &+ VIO, BERS
WiRfE S = —FARBERHORBRECE L, Kk
BARRXEEIR®L, RELXERB/ v~ F
74— (BHRZR~v 7 e~y v B .
Fefg=1 : 1 :0.1) TREBM#, 16a-OH-DHA &
SEEEL, HERRBRECED, T0FES
EUNERBEERICHEL, &b FE16a-OH-DHA-
*H#%10,000dpmn 2 A2 RFBEE L. Th
1ZH116a-OH-DHA M{F#0.05M borate assay
buffer (16a-OH-E, £ F#%) <, 20,0005 1=FR L
72¥%0.3ml % fn 2. T Vortex LCc+ERHBER
T304 incubate L7, Kz, BIFTHRERT v = =
v 2¥%0.3ml %0z CEM, 105 RKE#105 /-
E OB L C, Bound & Free e 5#E L7, 2o Lk
& (free fraction) 0.3ml % & 9, 10ml D r 1+ =
VIVFV - R =Tl THRATRE R BIE L 7.

8. E;» RIA

etk (0.02~0.1mD iz, EIRERBEERD E;-*H
%#1,000dpm @Ein L, 2ml © = —F A THH#,

it

2303

LH-20 (BHER~_v €Y | 2 &/ —1=8515)
TEMoxo8EL, RIAEEL 7,

9. BELE

fEROAEBEEMTE X Student t-test I& X D7,
% 7z, RIA DR 1% Rodbard and Faden'® 1z ¢
THERTAE L 7,

w B

1 AEORE, BEME, SIUKBE

P& 1220, 000655 <, 0.05~1ng O&EIFH D
16a-OH-E, %l E 3k 7.

B TTRERAE R F4%10.6+2.2 CPHHE+S.E)
pg THof,

OB T MDA T v A4 FORKIG
Riydbrddbe, EloZ ko, KdA
NEILBOGEN DD NE T3.4%, R\ T
17-epiestriol 733.0%CTH o7z, £ 7-16a-OH-E, &
C, DEMAEPT 516a-OH-androstenedione i
0.1%, 16a-OH-DHA 1%0.07%, 16a-OH-DHA-
sulfate 120.08% & 12 & A ERZRXRIGI4E L, Hifk
DEEMEN XD Tl byt

Water Blank fE1227.33+6.16 (GE#fE+S.E.)

# 1 Cross reaction of various steroids with the
antiserum against 162-OH-E;-3-CME-BSA
(dilution 1: 20,000)

Compounds éa%{iooss

16 2-OH-estrone 100.0

Estrone 3.4

17-Epiestriol 3.0

16-Ketoestradiol 2.5

Estriol 1.0

Estradiol-178 0.17
16 2-OH -testosterone 0.15
16 «-OH-androstenedione 0.1

16 a-OH-dehydroepiandrosterone-sulfate 0.08
16 -OH-dehydroepiandrosterone 0.07
16 «-OH-progesterone 0.05
Estetrol <0.02
2-Methoxyestrone <0.02
Androst-4-ene-3, 17-dione 0.01
Progesterone <0.01
Pregnenolone <0.01
17-OH-progesterone <0.01
17-OH-pregnenolone <0.01
Cortisol <0.01
Cholesterol <0.01
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K3 Quality control chart for radioimmunoassay # 2 16¢-OH-E; levels during pregnancy
of 16a-OH-E, (unconjugated)
Slope weeks of pregnancy 162-OH-E: (ng/ml)
21 ~11w6D
(42 samples) 0.98+0.07
-——/\A\/\/
1 12w0D~23w6D .
(37 samples) 2.421+0.30
1 2 3 4 56 7 8 910 ) 4.7620.42%
50% assay NO
Intercept $TwiD~ 5.49%0.98"

200 (23 samples)
(pg) \_\_—/\/_ *P<0.001 V.S.~11w6D

100-
o 12.79% (n=10) TH Y, MERXBRETNE LD
1 2 3 4 5 6 7 8 9 10 THOK, Ei, 10KOEEMFICOWT, F&
rinimal assay NO RS R o R, BRTSEEELEE (K

detectable 204
dose 3 )
(pe) o 2. IR D16a-OH-E, EE

16a-OH-E, i3 iR rF R R BN U 7o, 18R
2 3 4 5 6 7 8 910 ZRERIC 0 B L IR 2BR T T0.98+0.07 (F

Bo/T g] assay NO ¥ fE+S.E) ng/ml, I IR12:8 5> 52458 K # T
(%) 50 /\/\/\ 2.42+0.30ng/ml, FEYR24:8 5 5 3THB R T
4.76+0.42ng/ml, IEPR37E LARES . 49+0.98ng/ml

— 6 T 6 610 ThHof, EIRIZERIECHL, FHUEIRE
assay NO (p<0.00D) wEMEEZRLA KR2).,
3. DD 16a-OH-E, DR
pg, 500pg D16a-OH-E, % 1ml O Z&EE KNz 7= 1 IEH51%Gl
RO ENEA81.09+4.7% (n=10), WEREE) K 4 132 & BERBNPREISHS 1

(CV.) 135.16% (n=10), PIEMZEE) (C.V) X #85.48+0.59ng/ml, 5 2 #74.63+0.53ng/ml T

K4 16a-OH-E, levels during delivery (unconjugated)

ng/me
- Normal * P<0.05 v.s. Normal

% Fetal Distress **xP<0.01 v.s. Normal

20 [535] Anencephalus

10
n:son=27 ":60n=27
In=2
n=3 o
Ist 2nd Artery Vein Amniotic
Stage of labor
Maternal peripheral Umbilical fluid
blood
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Hote, i, BBk 13.63+1.98ng/ml,
a8 kIN315.88+1.7Tng/ml, £ L TEKFD
PEE138.44+1.85ng/ml TH T,

2) RRREFES

FEROEhEhOELX BRI ONTHS
&, 4.60+0.96ng/ml, 4.65+1.14ng/ml, 6.75+
1.37ng/ml, 7.52+1.46ng/ml ¥ X 088.11+3.13
ng/ml THot,

3) MBI

IR RIEIR O RMA LI DV T2 % &, 5
25 1 #70.79+0.07ng/ml, £ 2 #1.39+0.46ng/ml
T, BHEIRIN5.60+3.20ng/ml, ¥H &Ik M
1.25+0.28ng/ml, % L T3F7K0.58+0.04ng/ml
THOf,

SRR 1, 2 BARMARARIME L, IEF S pic it
L, BRIRIRFES, B L S FEEIEL O,
gk -FRE L, EESmpckL, JRE
RIEHl, MBEHEE BRI BRIRIFEGIFEH B
FRifl =p<0.05. R&RARFEFIB ek, 425
Fragpgikm =p<0.0D) EMELR L, Fk$
BREERECASEEMEAICHEL, ARI(p<
0.05) EfExRL .

BB AR BRI T R ORESIT b 16a-
OH-E,\ BE 1, RMERMM X » Bl X 03K
THEEYRL.

4, o AF v 4 F & B

K5 Correlation between 16a-OH-E; levels
and 16a-OH-DHA levels in maternal
blood (unconjugated)
Y=3.2264 X +23.4491
* r=0.5193
ng/ml . n=20 P<0.002
1004

50

16a-OH-DHA

lb Zb ng/mi

16a-OH-E;

2305

K6 Correlation between 16a-OH-E, levels and E;
levels in umbilical blood (unconjugated)

e Y =6.0570X +17.1355
r =0.6716
n=11 P<0.05

Estriol

5 10 ng/mi
16a-OH-E, ’

1 16a-OH-DHA

296 DIt CH—# & D16-OH-DHA B E
ZHEIE L7z, 16a-OH-E, & 16a-OH-DHA o i
EBEOMHBEMRYN 5 /AT, MEIXr=0.5193
THEBI (p<0.002) EOMHEBEIZRL.

2) E;

F] —# o o B B, % 116 0 B8 1 iz > % 3
E L7z, 16a-OH-E, & E;f o #HBIBI R 1L r=
0.6716 T, BRI (p<0.05)EDHEBE %R RL (X
6).

Z %

AFa A FhRALEYDESL —BIIEERIC
HLUERFEL {HET %, h T estrogen DE
HEENRDEL, EXZo gL EX D5, =
O EDOEARI, L LTHERIVKBETH S
2%, T DEEFRERD 5 b E, D EEI ORI EY
E216a-OH-E, TH 5B, ZDRF rA FIXRIES
EOREL I T inhofcicd, EAENERE X
CEERIIBZIIT 7o 8 A%\, Lahita et al.'®
i3, systemic lupus erythematosus (SLE) B%
W\ T E,D16-hydroxylation 2° L H 35 = &
HEL T\ B, EEFIX16a-hydroxylase &
DRE R <, ERAELE T 516a-hydroxy-
steroid D27 h OIWHE, T TEEBRB EE X
b b, % Dl6a-hydroxysteroid ® # ¢, 16a-
OH-E, 3 BEB T T AL ERER I 1
510, EHIMHCEIRE CTER L T\ 5162-OH-
DHA i3162-OH-androstendione, 16a-OH-E, %
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BCERERINDDY, LIANRKBRBICRTS
FSHE Tz, R EY & B E L
WEHELDH Y, HxOYWHEOEBNBERBEHYH
e 5 —RHELo>T e,

Z D16a-OH-E, %16 £ 1728 a-ketol iz 75 2 T
WHLDBILENG L, LT AHD Y TCREE
THBHZ EnD, HIEROART7 v » Y RILTI
(T T AR —ETHRNC=FLERIITLT
16a-OH-E;-3-CME Z{E® L /=, ¥4 DRT R
4 FORIFBIE, MEEIFT7A» VT sz
L7 {BMEL T16a-OH-E, D 5 fExEH\ 72,

&[E, W4 HBEF L #216a-OH-E,» RIA 1, %
2, BE, BRE, BBEEMcRW-ThT5me
FTREFREB .

i, ERM/sEDY v i s v icflEH
KB AT ADBHEL S h, EERIGANDEL B
iz,

DRI X AiIFEmREINDO16a-OH-E (%, IE
IRAHE s SRR LB T TR CHEE TS
ZEAHBAL, ART v A FOMd v < E YR
i, RREFHCHEINT S o & AV CRERE & e,

iR O RIERE R I B\ CRIBRIESI T, IE
BRI E U BB IR M PR 03 3R KB T
Hotc, EEP, O RF estrogen/creatinine
e medh E,2RIE L-#E, apgar’s score 6 5
LI $ X OV BEAREE2, 500g i oD fE B D IR &
B B A2 HEOENFHELT AL &%
RLT., &M, 16a-OH-EBE 2\ IRIKIESIT,
IEE S LRI TRAEBEEZRD R
ot hy, EREEIRIMC B\ CEBIEME R R
L, R - BBRCETEART v 4 FOEEMN
ETFTLAZ EEHER LD,

St o i RARFC I B B R B & L 2%
{, IMEDOBEENTEH~OFENTbh b & Ak
w, BIR, KricLRRRIEESE ORBRRIIAER & 55
BETL LB S ENERHRS, #2C, o
Y O REETEH B RICBLTIE, BEIEH» S50
S5 DHACsulfate), FFCEA S 516a-OH-
DHA (-sulfate) 7 E DA %KL, OWTIXIH
16a-OH-E, /e L E, VU _RADETEFL = &1k
+aELZOLNS,

HEmESTEILS

B R D16a-OH-DHA ¥ X O E; 0545 B
BRCHEEL, THEREE ACTH o5 RIH
KIBIDTHAH LT HHRELDHD. 4H,
16a-OH-DHA % k& Q"E, % iR Il 3 X OV & 1M
DE—HETHEL, WThbléa-OH-E ¢ EFE
DIEDOHBEZRD, L« FaBR D EEREER D
FPCEBEFRAHED OB, BECBEKRL
TWBZ ERTRB I, RAK HYl6a-
hydroxysteroid 23:—#&1z, 5 BRI & i TEE
THOCEBELTBR, KAF e A FHAHME
KM L » HREMSREL, KE - BRRCET
LESE, TWOHEDOREWI EZRLTWS,

R IRIEIE T, BRIBORIM~TEMA~EIR
DERFEW LY, RBERIBTOEMILEE ChpEL,
AN, AR D E{EHMEL S, Nakayama et al.’®
(%, in vitro DR T, EEEHRBIIEREEE &
FERFORAT v A VEEGRESCEREEY DL
L7z, Tabei and Heinrichs?®i%, #5420 g
Ei+5 DHA R, EEREEIZEALERLT,
16a-hydroxylation iz 7e\ & L HHEL T
B, LI o CEMITED E;0K T, BED
HWEREFOKEEE cCIEL, BERBOE
BN X 5 E;OBIERYE O 2R A 2Rl L
T\ 5, 4 [EIDRHE CHBEXRIEIR D 75 iR D 16a-
OH-EfHZIEEEMICHLEL {EFERZR L, T
tbhb, KRRATFrA FZOEER, FUWCEEL
T, WBIETEAEIREREREEIKEEELT
WA EDbnD,

FEARFIEHIRDAT A VL, KI5
BHFkEE 25N 51160-OH-EEE D KM
DEREIL, EHRETIEBHEMETHOR.

% 7:16a-OH-E; B X OV E 0 BEEKE LY RTIE
mTEKETZVWES, ¥ hichiEo sulfatase
REOZ END D, FRBIC sulfatase 23R L 7=
BEIELAABBRBOFEE CT ey 7 2T
L5, ZORBERPEFEEFMIFE L T—HK
i, EIROETIIED TRRIED16a-OH-DHA
DFWHBEEIL, ZHZEAIL TEBEL 5,
16a-OH-E, 11X 5 ¢ K 6 ww/nT0<, 16a-OH-
DHARE, Lt HBEM L RL, E.DA S AR T
16a-OH-E,\ 0 EEFHRIRBEY THAHZ L %
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L7, Vega Ramos et al.?V$ in vitro @
EBR T16a-OH-testosterone ¥ fFZ5:BR L b b,
16a-OH-E\ % &3 T B EBTHHZ L &
WEL TS, FizDell’ Acqua et al.?i%, 16a-
OH-testosterone O B IZ 513 % E;~ D E#a M
16a-OH-DHA, 16a-OH-androstenedione & » %
XD IR DOE N EHRLIE, 62T, 16a-
OH-E\ 2@ 5% IV ERE T EEL OIS,

RERBOBEIPRIC DRCHIECES
T, 16a-OH-androstenedione % & % 1216a-OH-
E. &7 171D 7 + v OBRTTHFH N TTHRTE,
windh, —ED16a-OH-E I RMEIZBT LR
A C Ein e Z AR I T\ 5,

Z D16a-hydroxylase (X EIZHFBEDO <=1 7 =
V' — A & FE L testosterone, 4*-andro-
SwmmmaEhpm@mam&DHA%mx?w
1 FD16a Ak KBILTHZ LItk >T, chb
OEHERIE SR, FAFFCHHES LGV E#R
SELHERTHY —EBOBBFALELLA T,
%, ZORETEER I 316a-hydroxylase @ 41z
68, Ta, 118, 15a, 18, 19, 21® hydroxylase »*
BBD, ThbOERERIEYORICL DT,
Fl e EC X W Rx 5, K REBEHE
¥ D FFig 2 1X7a @ hydroxylase L 237 <, ##
1.0 B/ T 4 D hydroxylase Z B L T b
DRFF Tilba, 66, Ta, 78, 16a /s ¥ DHEK D
hydroxylase 235EBE E T\~ 57, —7, BEEIFIE
BRA LR U4« ORBBERL ROV H0
16a-hydroxylase {E#: 2358 <, 72 CTH DHA %
EELLIEXE, CoOEEIRBERTIEN
BN, RO E LI EHE TS L EbR
T3,

-
—

F & ®

4, 16a-OH-E,® RIABE%BR L, EEIE
IR, SERSTIEIR, IEE SR, X OCHRIBERIES D
DERFOARRT w4 FMERXAIE L. $E3E, 16a-
OH-E,i3n 5 v O JIEEL, BRI h T ighD
Teleb Z DEARNOEER X CFERIERCEIL
THEVHALN Tk, ZZREAKARAT R
1 FOIEYR, SPHFREOEIRBO—HEFDT, BHL
ni Lz,

i

e

- 11,
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(A, X UHE5E BANSWFERE GER) kW
THRELL,

WaiibsicEsg, HEHE, HEMLEH0 £ LB
Tt BEBRCEELIWBELEL T, EEEMARE
Wi R WE) BB R Eh e L E T R ki, AR
HTFEELLEKINEL, BEEF, EFHETFHEE K
HOICEZEBSOICIFERB L 1.
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