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Studies on the Sex Steroid Hormones Synthesis

in Anencephalic Feto Placental Unit

Koichi SUGIURA, Toshiaki KATO, Yoshihiko YABUKI and Soryu KUWABARA
Department of Obstetrics and Gynecology Kanazawa Medical University, Ishikawa

HE ENEEBEoBRAREScsY AT el Farey (AT EARBEY»RETSEM T,
6 Pl MAIEIEY WG, Bthiidhs X CROBEHIRMF Progesterone (P), Estrone (E,), Estradiol (E,),
Estriol (E,) % Radioimmunocassay (RIA) wCHlIE L%, RABcROKEEIHN T, HFeRBRECEL
THHEMLE., XS AEER 1 #lc dehydroepiandrosterone sulphate (DHA-S) &R % 1T o%. Th
LoR, DToRE B,

) fEMREREE DT PEERECHocs, Estrogen EIMETHEEZZD 2. L L 2IES THBIGK
BfxRLiol E, ioxthy, B, kv E, BREAC L2 FE#AREL, EFECIVEYRL .
EM L B ot

2) EREHHERLD PEIERME, E, B, 200 B ERLERACEELRL &,

3) EMIRIEE R LT DHAS 2 & LR, B 520 E, oL wlmBck~S, E, ok
MBI XL, PEOCEBIIED koK.

4) EMROMEFTRYBRI L LER, HeflBrEo fetal cortex nEFoBECEEENDH D L E
BL, O HERY BB TERT5£2.2~20.8% & 7mbh, FFCELoX08H 50, BHEER, i &2tk
BLEEMTE, ZhAboEERELRFTE 50 E, HollcEoEBEr#Eni. Lol E; ik fetal cortex
DEIEG LI E o ERRKE, 2EATELIETL Tk,

ThODOFERL Y, KEIKT S Estrogen DUMBSHEORK A EET5 L, RITEIT o fetal cortex
wi b DHA EA0ETE, #0oBERULTCER B 5I0 E, o cEEr 5z, oTihbofER
EGEEND B2, EHBEFH 2 WIREIBTE k) 5 16a-hydroxylation BEnETritBr FHETHZ LT
Lo, Hie By BEABRMCET T3 EARBS A,

Synopsis In pregnancy of anencephaly, maternal and fetal cord blood levels of Progesterone (P), Estrone (E,),
Estradiol (Eg) and Estriol (Es) were measured by radioimmunoassay. Postmortem examination with special reference
to the fetal cortex in adrenal was performed in 5 cases of anencephaly. Dehydroepiandrosterone (DHA-S) loading test
was applied for one case.

1. P. levels in the maternal blood showed normal value. Estrogen levels, especially Es was extremely low in all
cases, but both E; and E; varied from low levels to normal one.

2. P. levels in the cord blood was normal while E;, E; and E; low.

3. TFollowing load test of DHA-S marked increase of E; and Es, slight one of E; and no change of P were observed.

4. Reduced fetal cortex were variable from 2.2 to 27.8% in volume. It was found that these changes were
corelated with maternal E; and E, levels under the same conditions of gestational age and fetal sex difference.

In the anencephalic pregnancy, abnormal producing pattern of estrogen may be attributed to the low synthesis of
DHA due to the reduced fetal cortex and to dysfunctional 16¢z-hydroxylation process in the liver or adrenals.
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w E

TEFRAC 31T B Mok, $5iC Estrogen 1B L Cix
TRIERRIE R 7 b O RMARRIE R OB & HEA S h
TELE, B < oger fThh, +OMRBEREIL
RGBS oo BIRTHD . T OKEHED
T, MR RATIRIC 310 % Hr BAY Estrogen BhREIC
BJL T, Frandsen et al. 1961% 1963” Bolté et
al. 1964  Michie E.A. 19669  /}\#k51967%,
IO B 19672 0% < o EEREBERYEE LT
& 7.

AT, oo i34 5 i de T B i B A
BIRIEIR A R L, R s MR IR 3
L O OIRIEMEIIT RA a3 2 oy S0
T, SIREDOMERHRET L. Thobb, AP
g1k RIA RIS THMBER AT O EE,
VAR B D MBI Rk sl AT L, &
T RATIR I 317 % IR R R D F iz Estrogen /:
EREEYHEENT A R E L.

[5G
19734E 75 B19755E T T T, 1 Offn < R IE
TERR OB, ERRIEIR | AR L. oKD
5%, FEFI4 X b 9 FTD6FIESEIOHTERS
ELTw%. 7k, IEFEERERS O Ewm106]
(EPR33~358) &, HER 3O (34~37:H) %

HEmE30% 1 &

A PE R EOTERE & L.
HRA*
1. MmpH:A5rma Fhrze (P, E, E, E)
DRE
D 2fEfl (K1, fEFl4~9) wonT, M
A FERT O EHMAIL, * X OB ORIk %
PREL L, 7T RAER I D BE LT b i I

1 The procedure of the measurement
PLASMA
sTEROID-*H  1000pPM
ETHER EXTRACTION
WASH WITH WATER
DR* (N2sPrAY,)

SePHADEX LH-20 MIcROCULUMN
CHROMATOGRAPHY

ASSAY-STEROID FRACTION

& ¥

Assay RECOVERY

sTERoID-*H  10000pPM COUNTED FOR °H
v
DRY
N
INCUBATION WITH DILUTED ANTISERUM
ROOM TEMP, 30MIN,

507% (NH4) 2S04
4°C  10min.

CENTRIFUGATION
l 3000rPM  10MIN.

SUPERNATANT

COUNTED FOR °H

71 Clinical data on the pregnancies with anencephalus

o | T | 6 | B | awawny | o | v
1 73, 10. 16 24 8 32 Anencephalus ° 980
2 73.11. 9 25 5 33 ” 9 1,130
3 74. 6. 8 26 1 34 P 5 1,410
4 74, 10. 4 25 i 34 Hemiencephalus N 1,900 *2
5 74, 11. 13 2 : 33 Anencephalus 3 2,310 | % %
6 "74.12. 18 24 2 33 % 2 1,600 | 1 %2
7 75. 4.7 25 : 40 " 5 2,510 | %
8 75. 5. 1 28 2 42 " 2 4,060 | 1o
9 "75. 8. 7 26 : 34 " 2 {625 | = =
g.: gravidity *1: pathological examination was done
p.: parity *2: hormonal examination was done
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X 2 Standard curves 0.09ml #in%, # 1ml © ether THHL, =
e DAL cross reaction DREE N HY, chromato-
) @ graphy %KM L C HLICERETO%. Yl
~ANTISERUM E1~ANTISERUM
X000 X 20000 RS 2 V., 5T By, By By X UTP
P-*H: 11404ppm E.-*H: 8683pPm

TN N
™ AN

"~

D& METF 1F 420,000, 40,000, 20,0003 &
0'5,00065 DFHH T BiF7c FEEMR 2B 5 hic
(®2).

2. DHA-S o & i[5k : fEF 9 2>\~ T DHA-

~ \.\.\ S 400mg % 5 % glucose 500ml Wi U, 4460
TOREE CRCAMIEL, 2, 4, 6, 8%

(P6)?°

100
(%)

4

50 100 200 500

100
(2)

E2-ANTISERUM

(r6)*°

: s N
50 100 200 500

Es~ANTISERUM

X O24ME R B IR X D BRI U Rk I AP A s
fEZxRR D FETHEL, FOXE»EHE L.

N ke 3. SR OMBEEINAR | ERIS ~ 9 1BIL
E.-H: 11000pPM Eo-H: 11034pP e L )

T, RS I ROIRE SR 24T\, TXTO

sof AN of 2SI oW TR R R 1Tk, EIEWy

AN N WIS R U T F s 2 iz, Frc Rl

\ \ BIL T3 EIC BT A fetal cortex DE[E A/ 1L

' THHEBCERRT 2 R ckomER L &FT2

o(PG)zo 50 100 200 500 0 (PG)Z.(] 56100 2060 500 7o, ThbbA&EFAOBIBESEERCOWT, K

%%EU%UDE%‘;EH F T4 QC(/:{%ﬁ L7z, iﬁﬁﬁﬁp:‘o
W R,
2) Mg P, By, B, By OWERHEY 0J)

Bt (K1) RIA BT frotk.

Tichb,

E, B, E, OREME0.5ml Ly#5ml o
ether Tl D%, Sephadex-LH 20 micro column
chromatography CT&AEIC HHEL B L T

TG S h YA S R EY, ZYFToL
cortex & fetal cortex DEDFHEZEKD, Fih
Thua3R/LUCERLLE LTHB L. ok, £
FEIBRFRRECEIG THLOTHE LD 580k
ZROFHEZER L.
B RE

1. EROEIEIRRME O i P, By, B, 5L

E, {H (2) : PfH % 13.2~30.2ng/ml (3F#5

EBX{ToM. PORERMEC.0lml KK 22.845.8ng/ml) =, SIPEEL (25.5+12.4ng/ml)
% 2 Plasma sex steroid levels in pregnancy with anencephalic and hemiencephalic fetus
case no. maternal plasma (ng/ml)
week of gestation
sex, weight progesterone . estrone estradiol estriol
*4 (34w, T 1,900g) 13.2 3.00 18.2 0.829
5 (33w, % 2,310g) 25.2 1.33 19.1 0.263
6 (33w, % 1,600g) 30.2 0.61 8.7 0.333
7 (40w, 8 2,510g) 28.4 2.62 19.3 0.121
8 (42w, $ 4,060g) 20.8 0.21 6.6 0.136
9 (34w, % 1,625g) 19.2 0.11 4.6 0.127
mean=+S.D. 22.8%t5.8 0.81f1.24 12.7£6.3 0.302£0.249
flf:;;"i(s?%f?jfm) 25 5+12.4 2.87%0.85 18.8%4.2 7.33+3.64

* Hemiencephalus
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# 3 Plasma sex steroid levels in anencephalic and hemiencephalic fetus

case no. Cord plasma (ng/ml)
week of gestation
sex, weight progesterone estrone estradiol estriol
*4 (34w, % 1,900g) 13.6 ! 0.86 2.86
5 (33w, ¥ 2,310g) 27.4 2.31 4.32 6.02
6 (33w, % 1,600g) 23.6 1.38 5.44 1.09
7 (40w, 8§ 2,510g) 27.4 1.68 4.97 2.70
8 (42w, ¥ 4,060g) 37.0 2.03 1.01 0.56
9 (34w, ¥ 1,625g) 11.6 0.42 1.07 0.11
mean value 23.4%+8.7 1.56%0.60 2.941£1.99 2.221+1.98
f;’:;"iggf%fg) 32 .2+8.33 4.39%1.20 26.9%6.9 13.4+4.8

* Hemiencephalus

NS L IFEFBERRCH Ok, B fHiz0.11
~3.00ng/ml (F#5 0.8141.24ng/ml) =, JEFIIC
L AEEI K& <, X (2.871£0.85ng/ml)
LHANB EERA 4 B L0 T IRIEEHBRCS D,
fAEF TIHMEE & R L7c. B, (HS ERE 1 4.6~
19.3ng/ml (3F3F12.7+6.3ng/ml) L 7ch, XtE
B (18.8+£4.2ng/ml) WL CTHERI4, 5B IV
TIWXIEHEH, I EETHY, EC X5E
DREbA. UL, Ey {Hi20.121~0.829ng/ml
(P45 0.30240.249ng/ml) ¢, BEEE(7.33+3.64
ng/ml) W U £fEFIC B KEA R L, £
OEBETIEEEDOR 4 % TH DT,

BT, SlES L Lz 6L Tk, PfE
IEEEE, E 3EfExRLe. LU E B &
O E; fEISEEEDE T 285 e AMEFNC X A 1E
LOEHD, PIXEFREYRTLOLHOT
—EDEENIE LDl

7o BRERN 4 1%, WOMBENIIT > T in b aidh R
| hemiencephalus *EPNBEFTHH, =D
Be413 E XU E, XN EEEYRL, E
& b EAE Tl B2t MO IEFIC LB & 2 ic 5
ETH Ol EITEBRE .

2. EMREKSBIRITD P, E, E, X0 E;
il (83) : PIHIIEBI4 K LO'9 TROREMES
RTAUE T R CIEFFEANCH b, SPHELZ3.4
+8.7ng/ml T4 >7-. Estrogen 2L Tit E,; &
12 0.42~2.31ng/ml (5E# 1.56+0.60ng/ml), E,
(it13.0.86~5.44ng/ml (F352.94+1.99ng/ml) %

| : below the sensitivity of our method

# 4 Sex steroid levels of urine and amniotic fluid
in pregnancy with anencephalic fetus

case 5 case 6 normal value
maternal
urine
pregnandiol 12.6 15.78 17—78
(mg/day) (Schearman 1959)
Estrogen
(ug/day)
Estrone 45.0 1.7 930—2100
Estradiol 38.5 56.6 330— 900
Estriol 109.1 138.4 14000—43000
(Brown 1963)
amniotic
fluid
Estrogen
(ug/dl)
Estrone 0.28 0.90
Estradiol 0.10 0.90
Estriol 5.23 78.30
(Eileen 1966)

IO E, f#H13 0.11~6.02ng/ml (5E#32.2241.98
ng/ml) TH b, Estrogen F/3 & & LK
EE R THEACH D, A Ef 5XIO E; ©
mE, fEFIC X2 EBEFED bhishore.

3. EREIEIRREHA © JRA B LUV FEKF M
HE (E4) EFIS R L 6T DT, R
Pregnandiol, Estrogen, ¥ X OVEjKr Estrogen %~
HE USSR, RaoRLmS, EROHBEL
[Fffic Estrogen &, #pc By OEFAFHT
ot

4. ERBITIRRHASG T 5 DHA-S g7 X
LIt EOEE) (K5, M3) H&HEH®K, &
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20

10 -

A\

S “'———-——-..____.
2

\

I
(HRS,)

X3
following administration of DHA-S

Increasing rate of sex steroid hormones

# 5 Changes of various sex steroid hormones

following administration of DHA-S (Case 9)

P
(ng/ml)

E,
(ng/ml)

Ep
(ng/ml)

E3

hrs. (ng/ml)

0.624 2.86 0.127 16.0

1.24 (2.0) | 10.6 (3.7) [ 0.245(1.9) | 23.2(1.5)

2.32 (3.7)|16.3 (5.7) | 0.192(1.5) | 13.4(0.8)

4.42 (7.1) | 28.9(10.1) | 0.358(2.8) | 22.2(1.4)

9.60(15.4) | 30.3(10.6) | 0.618(4.9) | 19.0(1.2)

I (N =[O

6.29(10.1) | 53.1(18.6) | 0.626(4.9) | 24.0(1.5)

3.18 (5.1) | 12.8 (4.5) | 0.165(1.3) | 14.8(0.9)

levels of posttreatment
levels of pretreatment

(): increasing rate =

Estrogen ZyrE DOEOEMAEEI N, i%ﬂﬂﬂ—ﬁﬁk—
FREIRD BRI, Thebb, AREEEEG X
6 R E; {Hi%9.60ng/ml L peak L)%L,
z DfErx DHA-S #E5.5iff0.62ng/ml D156 &
Igote. Z DR T E, fHi1230.3ng/ml CHijfE2.9
ng/ml D#J111%, E; {Hi20.618ng/ml CHijiE0.127
ng/ml O 5ETH O, I HLICHBRTH (8
Ref2) @ E;, Epy By HE X OB IR
T5&L, £hEh6.29ng/ml (HEH=K10.1), 53.1
ng/ml (18.6) ¥ X 0'0.626ng/ml (4.9) 750,
E,BIVE REEEIYEBETHH, MEOH
mEL E, 0OF N HREBLERTH O, Tt
BRGS0 24BFRR i By, E, B XU E

1

15

EiX+hF33.18ng/ml, 12.8ng/ml, 0.165ng/ml
ERA LT, By 5X0 E, HEIZEHED
level %HHEFEL Ty P,

7t¥, PfEICIL DHA-S AT L 2 BEOEE
BRD It ot

5. EBEOREBMIR (FK6)  FEFR
RO IR TH, FRFWBERCOWTE LD D
ERDOIMLTH 5. 1) £flic adenohypophysis
DI, 2) BFREBREECTHOL. 3) EF
BEMEL TR D, Ko fetal cortex DR/ MEAVER
B Th ol (Bah). 49 HRIEETH K.
5 KRIZFLSIERL Tre. 6)  Bafgid sk
FHICEH TH 1. :
6. BB T 135 fetal cortex DE|E
L% Estrogen fHE OB (F7, K4) :fE
BI5~ 91T, MHKEEIBEEECKITS fetal
cortex DIHBFELYATRO HECTHE LEDSERTE
BL, xoifroHimik, EIEEELE X ORI
BHEOBRELY (—)~(H) TRLK. 7k, EH
5, 6B IV IIIFIRI3I~34BEHET, FELIZ
FEAMLTERY, T XTLBTHHETHBELT
W3 2%, FEBI 8 iMTIR4EH EE, A THE{kE4,060
g DR, FEGI T ERE 408 E, £ THEAER
2,510enBRTH Y, ZhbLFEMEFR— g
THZELIEBRTHHERbNSD., T2 TES,
FEFIS, 6% X009 D 3Flie T HEHRT 5
L, fetal cortex DE[HFITFIFh29.8%, 11.9
%% XUV8.9% & BEERRD, UL ERK
BT fetal cortex D EHFRNESZ &2l

Dfe. Teds, FEBIT32.2%, R 81X12.4% T
HOfz. % 1o fetal cortex DE[EHA X L EHIC

AL E, HiftE, BEIEEE b X OMRIAM: /%
EDFTRARD Bt

Rz, Zhb fetal cortex DEE & Ktk H
DR R 5720, FEERK4OMIELL TH
7o, Tl bR &M A RIEME Y, i fetal
cortex D HHR % FhFh plot L. FOkE
B, B, BIOE, T, G5, 6, 8, 90
HIED #HBY B D, E; X OPE T HE%Y
DDl L LME—DBIRTHhOofEd 7
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# 6 Clinical and pathological findings of anencephalic monsters

AEmE30E 1 &

case no. 5 6 7 8 9
Clinical Findings
weeks of gestation 33 33 40 42 34
sex female female male female female
weight (g) 2,310 1,600 2,510 4,060 1,625
other abnormality hare-lip hydroamnion — — —
Pathological Findings
brain — — - — —
area cerebrovasculosa + ? + + +
spinal cord + + + + +
neuro cranium - - - + —
hypophysis
adeno— + + + + +
neuro— ? ? ? 2 ?
thyroid gland n n n n n
thymus hyperplastic ” ” ” ”
weight (g) ? 7.6 18.8 37.0 7.0
adrenal gland hypoplastic ” ” ” ”
weight (g)
right °? ? 0.19 0.3 0.08
left ? ? 0.20 0.3 0.10
ovarium or testis n n n n n
lung n
liver n
kidney n n
placenta n n n n n
n : normal ? : undetectable

% 7 Percentage of the fetal cortex to the adrenal cortex in anencephalic monsters
gestat. week | sex, weight | Procniage of | hemorriage necross
5 33 % 2,310g 29.8% #
6 33 ? 1,600 11.9 +
7 40 S 2,510 2.2 -
8 42 $ 4,060 12.4 +
9 34 $ 1,625 8.9 -

G EO#EBEACH D, ZhHLOBERIIEED bR
TehsDofz.
=

ERIRITIRIC BT 2 RHER S, (iR H 5 i
7k Estrogen DK%, <% Frandsen et al.
1901° D 11X U gD, F 0% Bolté et al.
1964® | Michie 1966% /1 &% < ORFEZIC L D 4
Bi, 5 S hT& 7. Estrogen (K FOBFHE LT
MIBEIB OFEH % H1F, = Zic Estrogen fHIc

¥ I % feto-placental unit DA% L h AN T
5. T/, Frandsen et al. [34EIYIEITIR
TIXRHAR A Estrogen &% IEH D 1/10L Fie 3
WL, TREOEIBC FEEr Robhd T &

fa REIE LA Estrogen EHcBAS-L,
% o precursor O PEE BRI T 5 A REE R FE 2.7,
Bolté et al. |3 % ¢ precursor 23 C,, steroid T
# 0, DHA 35k 0f DHA-S |34k Fstrogen k
BB EHFEH LAY, 7 Michie 133K
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X 4 Correlation between various sex steroid hor-
mones and the percentage in size of fetal cortex

® £33~3Uw(case 5, 6, 9)
o 242w(case 8)

) & Bb40w(case 7)
ESTRONE (Ne/ML)
(Na/mL) EsTRADIOL
2.0 20 7 o5
o5
1.0 10 o6
o6 o8
o3
o8
.
10 20 30 () 10 20 30 (%)
(Ne/ML) PrOGESTERONE
(ne/ML) EsTRIOL 30t Y
47 o5
L 08
1.0 2 o
0.5 10
®6
e5
A7 ®9 Og 3 5 . . .
10 20 30 () 10 20 30 (D

Fr D £ MR EAAIE L DHA, DHA-S 0 =EfRpERN
BEAERRET IRLOBE * XH LTwa.
BT, R, S R R & A T
L, RS, MMk X OEs o Estrogen
DEWR L, RILEIF D fetal cortex DFEHFAIHE
L7 b 2 CHRIBERER K X O in vivo Itk %
DHA-YC # 5%, KECKT 2 BRBIER
RO 4 L Ak, DHA 0§ /s aromatization
CEEERAETA L BILR L. 0T, KIE
TR IE R @ aromatization BEAXHT 5
2%, BRIREIRE fetal cortex DIRE O EHFIT X 5
androgen (Fic DHA) EAREDIE T D fcd e~
@ androgen 523K /E L, estrogen BEEAEDNMET
LTuWa EHERILTLWAEPYY | k2, B By 4
EOWAAEL L, = OFEEE LTl6a-hydroxy-
lation BEDE T LRI L T35V,

SEIOE « DT D, RO & I12F R
DIEM2E L iesy, FHEMA Estrogen 77D
BERIC BT, R —EDE THEE 2R DD
W E; oARTHY, B BIOE, WEFIC XK

% it

17

flED B D2 LIEFHEICIT S D23H H —E DEHA
FRIMOEAER S, Th b ORI ED
W, FRIRRRIERIC RIS B ARE DM R EARES
BETLEUTOMSTHS.

T7cd> b, progesterone HAIEH THDH C &0
LARED BB EE Ths EEL DN, 1
Il b DM XD ?, gD aromatization B
DEETHHECIHROS EEETHE,
A By X0 E, HANESIC X b, EfEH S
EEEYTRTHDOECEAHH L5 2 LTRE
Bl b DHA g bEMAIc X h /i, 47
Lb—E L C DHA 207 L TwW5 RS
o EHERI A . B DHA ofIEIXTH 7
motehy, RRIREIBNC it % fetal cortex DE|
BEBELICECAH, EROELVIDOLLIER
KWL D E T, SEFIC X AEIREDBN, 5
7. fetal cortex @,57%2%: L BRI By 5L
E, (B & DA /KT % data 3B B R, RO
TARERIEREIE @ fetal cortex DIEHFICILMEME
DHH, TOBEREL LT DHA gL, Bt
ExR IO E, BAENFERX I T LEZLNRS.

LA, Zhb fetal cortex DE|E LT FD
#o < BRI A B, EIRAEEAICE L E
TLTED, Zhit DHA a5 dandrostenetriol
% #& T 16a-hydroxylation % 5 17 g 1C=E - T E,
LB, FXk By B LigoT e b 16a-
hydroxylation % 5} E, & 702 @BCALE C &
FHIBOBEN S L - LRHERI RS, Theb
T, JBIRHF, T 73 EIB e E @ 16a-hydroxylation
BOKT AR EZLLNS. #2T, EMILITIR
W31 % Estrogen fREBLBEOEEIL, HRIE fetal
cortex DZFEHEIC L 5 DHAELE DK T &5 %05,
FrU B, BBV E BB EE R 5 16a-
hydroxylation BEDE T HFEL TE D, ATl
e - o BB OBEEHE ICEstrogen FEAE BRLIC R
HETIELTCHEELZLRS, LL, 2OHRIK
BIL TiT4% X 51 DHA #7211 16a-hydroxylase
DERLEL L OWENLETHH 5. Ik, &
TR IEIF Iz 381 5 16a-hydroxylation fE% MC-
DHA % J 0 *H-DHA-S Z3E &L L. FFekis
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18 ERKIBIER e 5T BMEAT 5 4 Fhve v U EBEO RS

5 HEMFER T, EERIKIERC R A o
HGHRE L 16a-OH 25 v 4 FOERE MK
W EERELTWAY. S EosEodT
11T %5 DHA-S A X 5 &M E0%
Br8BZELLCAH, E) IO E, OFEH /o 1Y
M, By oMb T Thos b,
DI EDOHRIAE D) %5 data L L CHIBREEL.

T, BRI SRS CRIS O M A RS
5 hs, fetal cortex o Hxb BE| G —F TIiL e
WAEIEEINE LS. c oo v Tk, A%
ACTHOWITE, BTEMAER I OHRE Pt &0 &
DML LT I VBH IR TV LD EE
5.

LAk, SPpicEid BIEREA SRR L7 o & 2B
2N, RIEDONMIMFRFEREX B L, ok
JRBAAER 12 35U B Estrogen 29Uk % Tt A L
THETOEBELEYMZ 2. 58, EflxERIHIC
HMISHREERTT O CH 5.

Km0 BE 3 SBEOAERARFEL O AES
WA MERE, § 4 H B RER AR S I0EE & 155
ABE, H2E K L OE3ESREMKFEESED I B
THREL .

MR DI, WEBEHICER D AR
HERIFBEHE, M ERELR, =RE FHm R
Ho#BErR T L L b, YEEWEDTHEHAER
KEIOBHEFBEOEGH AR L & T

10.

. Kobayashi, T.,

HPE M 3E30% 1 &

X #&

. WBHEH M A5 w4 F k= v o Radioim-
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