Wt &%

= M &

5R84#% 9, 105pHt5 (55934, 9357)

FRFN474E10 5 30 H %47

BAEBEEIZB T 3K H Estrogen HEiiE 12 DWW T

5

o

BREEETFicE ) 3R Estrogen BIE kDT

RILAFEERE—NBHE (EE - /IMRERER)

' B

7

(FEFN474E 9 B 19H ZfR)

#

Estrogen HlI5E EiCiZEMZEMRAER (Vaginal-
smerd:, FEERY), HEEMAESE (Ultraviolet
absorption spectrophotometry, infrared absorp-
tion spectrophotometry, gas chromatography)
BaHE2EERISER: (isotopic dilution technique),
BERUC2EE L UtEY LENRERE, B4
{LEMREEYS D b, RERLENAEESEICH
WHohTWnA.

IR PR s NI B 2R &, [RAcHEME
AN 3 estrogen IIMETH b, BET 3 RIHE
Tk rReEECHETSBEIL ), (LENTEE
RES TRV, (LRIERIEICIBOEE L HEELS
Hb, FECEHRZBNIEOLEBEANS S
DEHH B, VTN BESTFFRICL C 0.005.
D estrone PEIETETH B L L, LOHE
IZE L OREA DS HY ¢ BICRIGORRMEICSE
RSO XN TN B 2% Borth® @ Criteria 27
BUEE S L RS BN TS LBESREL
CIFRbhT 5. sz Kober® LIESHOK

Zhsrs 3, Brown” @ methylation iZ X % phase
change purification & Bauld® @ saponification
step 2%, Brown 5% itk h5ERahiz. Ud
Lzhss, TOHEIRBNTS, RAMEFRICL 3
REEECHETBENH H, HEETRICEZLET
STtz Ittrich’ 1 C DRAFBFEIC L 5T
% {BM T, chlorform containing p-nitrophenol
C Kober color 24 RMICHM T3 HFE2REEL,
Salokangas & Bulbrook' {3 tetrachlorethane
containing p-nitrophenol THHHL, & h B R
2R BEAHEREIFEESER, FICHERS
(BH LN, IKAROTEILL > THRED
BEMSRIL-TL 5. BE, KSBEL LTERM
HIKBESLZ { AL 5TV 555, Brown & Blair
W DT AT E L, TOHFETE estrogen ORF
By AamEEIIAR L, TNRE, KBATEORI
ZLOFHYE P2 2K 2EAMH 5. Solvolysis
w08 35 F EEFRIKEREE T R h 5 OK
RERLLENTE, RERROHHELEALGNS,
1C solvolysis I estrogen sulfate PEEMITK
83 A H3, G-glucuronidase (B-G) iz & B KHEHE
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Tid estrogen glucuronide %4GRMICKIET 2D
T, LNLDOHHEEHA T estrogen ZIAAR
AICRET 2 EDTIRETHE LZALNS.

Z L TEEIBRMBOKERE, B - Gick 2BEK
FREL & solvolysis ITH1F 2 KBB&M: 2 BRHL,
WTHBLBTREICRH 2L, % OEREBIR
ABEFORMA estrogen it % estrone (E,),
estradiol-178 (E,), estriol (E,) @ 3 4}Eiz>
WTHRIEIE U 7.

I. Estrogen conjugates DMIAZBEIZOWT
1 %

B R2EERZEIRER AR HC ABE U 1o IE R IE IR R 1A

9~10,8) OEBR%E 2 EIBERLIR
2 HEBIURE

B-G i3 Bernfeld &5 DHHE"™ iIch U TBRERZRD
FHEOFE2AWT, BUEEOE_RE: TN
L, BEECRANTHRBECREL. BUT
B-G iEH I TR CRIE T % & 90, 000units/mgd
Td 1. Kober #3Eix Hydroquinone (Z+EH
T38) 2 gm%65v/v% H,SO, IC/AMR LB
ICRFE LT, ¥ estrogen L I estrogen-3 -
methylether i2 Steraroids Inc. (U. S. A. ) &
HEEA L. Alumina X Aluminium oxide stan-
dardized for chromatographic absorption ana-
lysis according to Brockman (Merk, Germany),
Penicilline G-K iZEAFEMTEY, ZOfthoRAE

Table 1 Effect of Incubation Time on Yi-
elds of Estrogen-methyl-ethers

from Estrogens

Each 20ug of estrogen dissolved in 50ml
of 1.6% NaOH solution, to this 0.9g of
boric acid and 1ml of (CHy),SO, added,

stirred by a magnetic stirrer at 37TC.

(average values in three experiments)

Incubation time

\\\\\\\\Qﬂffffi 5 | 10| 15| 20 | 30
Estrogen

derivatives (%)

Estrone-methyl- 71.583.597.0196.0 | 93.0
ether

Estradiol-178-
methyl-ether

74.0(88.0192.0/93.0(91.0

Estriol-methyl- | 75 0 | 91.0 | 98.0 | 97.0 | 98.0
ether

]

BT TR R 2 A Uiz, Kid4 A > ST
Te a1 4 bk, S S ICERELIZ S DRV
Column 3N#X0. 501;1, £ 3#20em T, LEiz#25cc
DR EWUNMESTE R LI IRLIZE D%{E
. hfucid BT (EPU 2ARY) %
A,

3 HEHE
Table 2 D4 5iC Brown " #2—8HKXEL T
BIELIZ. 2D b, &< IT methylation DA

DVTHRE L2, §/2b b, Brown #" TIX37CT

dimethyl sulfate 1mf% 2 EANA THRLIBESET

RiGs®, 1HKEBELTWADY, EEX dimethyl

sulfate 1md% 1 [EMA, 37CIINEL xﬁagnetic

stirrer CIEBBRI S ¥ 1. #5813 Table 1I1TRL
ted Hi, 153 RIREETI2~98% HFUSL T estr-
ogen- 3 -methylether &7 h, 1 HHBEL THITL

AL, BARORIGKETHIEEALSL

hiz. chd@EsY OEL —HL TV 3.
Alumina column chromatography & alumina 2

gm% JKBAFN benzene TP ICHIEL 72 column %

Uiz, T column T estrogen-3-methylether

$100us D¥EFE % apply U12BE, 10emHg OHIET

TOH fraction & HIICHESER G X EHE IR

E,- 3 -methyl-ether DA H 12130.1% ethanol-b-

enzene 12mf, E,-3-methylether iTiZ 1 % ethanol

benzene 13mf, E,-methylether i21£10%ethanol-b-
enzene 10m3AETdH -1z,

R Kober iz & b 1772\, light-path 1 cm
D v THHHBHME 2 LT 480, 515, 550my
D 3 PR CTERABELRE L 124, Allen ORIE™ %
fi’z -1z, standard & b'C estrogen-3-methyle-
ther D20ug % R ICHAIE LTRFP estrogen 2% &
HUT. - 8 ICREBHRITIZS ¥ D 4 S DIk
R RAL
1) BEAMROKERYE © conc. HCI 15mf % R 10mAic, fn
AT b 7K b 0 L RERS B 1B 2 B L 7.
Z‘)z/s'— Gic & ABEFH KR R10n8i20. 2M acetate

buffer 2J02 T pH 4.7iC 3B, BIEOEKT

penicilline G-K %##5 2, 000BLNTHNA 12, ﬂ-GUJ
ﬂgnxamw$ogm&mwﬁ@a;wmmm

BEDNTRETLL.

3) Solvolysis :NaCl 2 gm% A 72 ER10ndiz 50 %
H,S0, foJ: U‘ ethyl -ether 15%@781][] Z.37'C’C’ 18
2[m Dﬁiﬂb free estrogen » ether BB L
H, SO, DMHE 1T & 5 KRS % SRS ICHITE L1z
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Table 2 Chemical Determination of Estrogens 4) 2BUKEREE . B-Gic & BEEFRIKIE & solvolysis
in Pregnancy Urine % Rz 2 BKHE & BEINEUKAR & % ELBE L 1z,
4 REHER
Urine 10ml 1) Behi#vkigss (Fig. 1)
Extracted with 2 x 15ml of ether after FIG. |
hydrolysis. Effect of Beilingp‘::;:a:r: \;{i::::n'of Estrogens from Urine of a

100 15% vol. HCI Estriol
Aqueous phase discarded. 90}
8o}
Ellther extracts combined. & 7of
N eo[
= [V
Ether washed with 2 x 3ml of 5 %$NaHCO, E L 4 Estradiol
solution. 2 4 ﬁ
2 Estrone
- [o] . i

Aqueous phase discarded. 15 30 €0 90
Incubation Time (minute)

Ether washed with 3 x 3ml of water.

Aqueous phase discarded. i 7K AR T D DTBAESFE 13 1553 B> & 9043 & CIRESHY
Ether dehydrated with a spoon of Na,SO, KRR A5 EE, 1315 TT TITRPO KR X
and evaporated to dryness. NTWBHE, 8L E, 136053 LLE U Zs i idKEE
Dry residue dissolved in 10ml of benzene BEEEL G-
and 10ml of petroleum ether. 2) B-Git & 2B FE/KIRE

a) JKEHRIESTT, BFEBIY 300units/mf T72 WY

3 1)
Extracted with 2 x 25ml ~of 1.6% NaOH F CEBSIIOKIE R L 12 0bi Fig. 2 Th b

lution.
sofution FRFE estrogen {2 3 3@ & & T DR TIXT2HFH
Organic phase discarded. Lok 2Ed s EeEZELLS N
1.6%NaOH solution extracts combined to
this 0.9g of H;BO; dissolved, then 1ml of Effect of Incubation ;i"'QF"’Gr; Vietgs or Estrogens from Urine of a
(CH;),SO, added and mixed by a magnetic regnant Woman.
0 #-gluc. concent. 300 u/m!
stirrer at 37C. After it cooled in ice 25 TOP-37C o Estriol
water, added 10ml of 20% NaOH and 2. 5ml 20

of 30% H,0,.

E
S g Estrone
. N\
Extracted with 2 x 15ml of benzene. ve
T 4 Estradio!
K] o
Aqueous phase discarded. >e2
) ° iz 24 a8 72
Benzene extracts combined and washed 3 incubation Time (hours)

x 5ml of water.

b ) JKEEREITC, KERRER) 27205 icEE L, B
M % 150units/méh> 5 3000units/mfE TE A

Aqueous phase discarded.

Benzene dehydrated with a spoon_of Naz.SO. CHIRE S HT-Dh Fig. 3 Tha. COMEEL
and ‘ev_aporated to dryness. Dry residue D 2,000units/miDIE T estrogen & bBE
fractionated by alumina column chromatog- e LT,

raphy to 3 estrogens of estrone, estradiol

c ) IKIRIBRE3TC, BEZIEA 2,000units/mf& LT
TKAREGRE % 248518 4> 5 BABERY T TREFHICHIH L
Colorimetry (Kober reaction) feaki#ix Fig. 4 ThH 5. ®idbb) TELAI

and estriol.
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FIG. 3
ffect of Enzyme Concentration on Yislds of Estrogens from Urine
of a Pregnant Woman.

100 Incubation Time 72 hours

80 Temparature 37C ,/—_‘-Emol_l
60
40 —x _—*
20, _/"
Estrone
Estradiol

s L )
1200 2400 3000

B-Glucuronidase Concentration(units/mi)

L L
150 600

FIG. 4

Effect of Incubation Time on Yields of Estrogens from Urine of a

d

Yield g/ tOml

Pregnant Woman.

8o} A-Glucuronidase concentration 2000 units/ml
Temparature 37C Estriol
70} X—
* x
&0} /
x
50t /
20 [ Estradiol
15¢ * Estrone
10} =
st
(o] . L " L ; L
12 24 36 48 60 72 84

Incubation time (hours)

KR L RU 2R TRAIASE S

) KIRIRIE 250 Cic EIFT, BEMIE % 2,000
units/m@& U T REREHTIC 120515 H> 5 T205E % TK
e Ht-DH Fig. 5 ThH. KBREREL
T B & KIRBER EE L8R TUE T LTt

FIG. &

Effect of Incubation Time on Yiekis of Estrogens from Urine of a

Pregnant Woman.

B-Glucuronidase concentration 2000 units/ml
Temparature 50T

Estriol |
[ole] 8 x

—_— T —
X
" /

X
=
60
§ /
° 1
N
%10
-] Estrone
3
g
Sr Estradiol  ®
o ; : ;
12 24 48 72

fncubation time (hours)

8]

PEDT En b B-GKIBDBERMFIX -G HBE
2,000units/mfCKIBIEE 37 C DI§IZT205R, 50C D
3B D KBRS MO BETH B Lism s his.
U UAE—R IOV T/KIRIRE %237°C £ 50C % Lk
4 % & Table 3 ILRT & 5 1L50C D H3% estro-
gen & bICKBROERV L 12,

Table 3 Comparision of Urinary Estrogens

Hydrolyzed by A-Glucuronidase at
37C for 78hours and at 50C for

48hours.
Condition| Yields of Estrogens (ug/10ml)
Estrone |Estradiol | Estriol | Total
37°C '
78 hours 6.1 5.1 90.5 101.7
50C
48 hours 7.0 5.4 100. 1 112.5

3) Solvolysis (Fig. 6)
0.5, 1.0, 2.0v/v% H,SO, BEic >\ TEEN
WWKER2HET AL 0.5~1.0"/y % H, SO, &
[ TI968FRYLL_E O KBRS 2 b & L7245, 2.0
Y/v % H.SO, BIETi348~T285f % E L 12,

FIG. 6
Effect of Solvolysis on Yields of Estrogens from Urine of a
Pregnant Woman. !

2 vol. % H:S0. : .
Temparature 37T x Estriol

—-_——
10 ,‘/_ x x

b

x

Yield ug/ 10Oml

Estrone

__.’—4.“_._————.
f s . , Estradiol |
24 48 72 96 120

Incubation time (hours}

4) 2By kiR (Table 4)

B-Gick BH—B KR IZAADRERETH
B-G 41 2,000units/md, 7KHRIR 37 C TT2B5R]
incubate L, FZE/KMD solvolysis 1X2Y/y %
H.SO, 1&g, 37C CT2R RIS 21775 » o458
L BINBKIR (15" /, % HCI 1% BB e <603
M) & OERERA—RICOVTHE LI # es-
trogen B TIXFIE L 6 1MIZZELVWHE, LE,
Tid 2 BUKBRIRIC B U 3 INES S {, E, Tid'sol-
volysis ILEIT BB NT 12,



BYFRERE ICET 3K Estrogen Htlt e 20T 219

Table 4 Comparision of Yields of Estro-
gens by Hot Acid Hydrolysis and
Two Step Hydrolysis in Pregna-

ncy Urine.
Method of Yields of Estrogens (ug/10ml)
Hydrolysis |Estrone |Estradiol | Estriol | Total
Hot Acid 4.7 5.0 | 97.5 | 107.2
Two Step 5.3 6.9 | 94.8 | 106.4

First (8-G) 4.0 5.4 | 76.1 85.1

Second
(Solvolysis) 1.3 L5 | 18.7 21.5

I WBHGER®KIZOWVWT
1 HAEBIUCRE ,

Tetrachlorethane ZHZKiZ T IR4FE% p-nitrophenol
2gm% tetrachlorethane IZ/EREL 100 ml & U TH&
B ICANTERE L. Micro-cell iZ light path

Table 5 Chemical Determination of Estrogens
in Male Urine
Urine 100~200ml

Extracted with 2 x 100~200ml of ether
two step hydrolysis

Aqueous phase discarded

Ether extracts combined
Ether washed with 50~100ml of 8 % NaHCQ
solution

Aqueous phase discarded

Ether washed 7.5ml of 8 % NaOH and 60ml of
8 % NaHCO; solution

Aqueous phase discarded
Ether washed with 10ml of water
Aqueous phase discarded

Ether dehydrated with a few spoon of Na,SO,
and evaporated to dryness. Dry residue dis-
solved in 50m! of benzene.

Extracted with 2 x 25mlof 1 % NaOH
solution

Organic phase discarded

1 N NaOH solution extracts combined and bo-
iled in a water bath for 30 minutes. After it
cooled in ice water, extracted with 2 x 25ml
of ether

Aqueous phase discarded

Ether extracts combined and washed with 5ml
of water

Aqueous phase discarded

Extracted with 2 x 25ml of 1.6% NaOH
solution
Organic phase discarded

1.6% NaOH solution extracts combined and
dissolved 0.9gm of H;BO;,after that added 1ml
of (CH,;),S0O, and mixed by a magnetic stirrer
at 37C for 15minutes. After it cooled in ice
water, added 10m! of 20% NaOH and 2.5ml of
30% H,0,.

Extracted with 2 x 25ml of benzene
Aqueous phase discarded

Benzene dehydrated with a spoon of Na,SO,
and evaporated to dryness. Dry residue fra-
ctionated by alumina column chromatography.

Table 5 Colorimetory
(Modified SALOKANGAS’ micro-
method)
Estrogen-methyl-ether fraction eva-
porated to dryness

. 1.5ml of KOBER reagent added to the dry
residue and boild in water bath for 20

[y

minutes after that it cooled in ice water

for 10 minutes.
2. 0.5ml of water added.

3. It boiled in water bath for 5 minutes and
cooled.

4. 1.5ml of water added.

5. 1.5ml of tetrachlorethane reagent added
and mixed by a mixer, then centrifuged for
10 minutes at 1,500 r. p. m. Aqueous layer
was removed by suction.

6. The tetrachlorethane phase was measured
by a spectrophoto-meter with a micro-cell
at waye—length of 508, 539 and 570mpy, re-

spectevely.

7. ALLEN’s correction was done and estro-
gens in 24hours urine were calculated.
(Standard estrogen .1 pg of estrone-

" methyl-ether, estradioleethyl—ether and
estriol-3-methyl-ether reépeétively) v
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5cm, capacity 0.6ccD b D% HI E 7 v £ LR
HE (M- 18) 2 BB (EPU-2AR)
KRNI TER U, ZotoRdEs & 8 8I1380E
THWIIDERUTHAS.
2 %%

R IR R IR — R 85§ % 29 DT 72
BFORTH 3.
3 EB5H (Table 5)

FR50mOE 1212 100mf%RIETCB 6 NIt BB RO
2 Bkt Brown OME)IEEDO—>THBE K
™ 17784, alumina column chromatography
estrogen # 3 3HE & L1z, ¥EE, HEERIL Sal-
okangas & Bulbrook G 2ETFHREL THI
E Ui
4 EBRERE
1) 3 -5 estrogen-methyl-ether Offi5h% Table
5ZR U T2 /55T Kober Ffaf% tetra-chlorethane
AFEICHHL THBRIETSE Fig. 70CEL
0.0154g % CEEREICAIETRETH - 12,

FIG. 7
Optical Density in Various Amounts of Estrogen-methyl-ether
after Extraction with Tetrachlorethane

0.25}
Estriol
0.201
z
E 0.151 Estradiol
o
,§ Estrone
a
o 0.10
0.05
ol . s . ;
.015.06 .125 .25 .5

Estrogen-methyl-ether (ug)

2) Table 6 CEUE, HEE, BEERUI. &K
ABTFIR50ml% 2 BB LE TNk o3 #8440, 5~ 1. Oug
DIEH# estrogen-methylether 2HIARELT:. H
IN#Kix E, 55 65.1% LK > ISR ET 5 RAH
BROTHBOIHTHELELONS. WEHRER
3.0~3.7% iz -1:. £1-BEIR E, 0.5218/
24h., E, 0.42ug/24h., E;0.5ug/24h. Td b BRIF
BHERTHST.

Table 6 Accuracy

It was tested by adding 0.5~1.0ug of the

reference standard preparations to 50ml of

male urine samples after 2 step hydrolysis.
percentage recoveries
(£standard deviation)

Estrone 76.7+3.7%
Estradiol-178 65.11+3.0%
Estriol 82.8+3.5%

(10 experiments)

Precision

Duplicate analyses of 50ml of male urine samplés
by the method involving 2 step hydrolysis.

Estrone (ug) |Estradiol-178 (ug) | Estriol (ug)
0.81 | 0.79 | 0.65 | 0.65 | 0.82 | 0.78
0.70 | 0.75 | 0.66 | 0.62 | 0.79 | 0.82
0.40 | 0.40 | 0.34 | 0.33 | 0.40 | 0.43
0.39 0.36 | 0.30 0. 34 0. 40 0. 44

Sensitivity
18/24 hours
Estrone 0.26—0.52
Estradiol-178 0.21—0.42
Estriol 0.25—0.50

M. BEBETFIZHIT B KDP estrogen PEHE
1 WL OHRRE
FRI324F 5 5 35F F TORBE LA & UHBD
PRI EH & 0608 2> 570 . TOMILFATER
BRICABE L TW IR EBR2E L B WIRERKE
BEAZBTHS. FRIZ toluene %SMEE‘Q@EE@.
TER Y~ K ANFHI 8 Kb 5 BAFAI 8B T
2E5ER 2 EREICERILL, REODIVERIRIKT
1,500mfic 75 % & 5 1LARRL, C WUl EOREMHA
2R ZIEBICHIESR L) 7L o RIARICAN 4
Cielrm L. ‘
2 HIEHEETable 5 icfE-1e
3 HAIEER (Table7) N _
ZEETRE P> EECE SRS HETHY,
# estrogen Biz® S EETH 1. 212 Eo/ (B, +
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Table 7 Excreted Estrogens in the Urine of Healthy Men

No. of E E E Total

Age ‘ y y E+E

& cases ‘ug/day ug/day ug/day ug/day B/ EtE)
94~35 1 mean 1.7 1.7 3.5 7.0 1.2

s. d 0.5 0.7 0.6 1.0 0.6
1.3 2.5 2.6 6.4 0.7
60"’70 mean . . .
4 s. d 0.4 0.4 1.1 1.2 0.2

E,) 3D/ hiEEE2-720p <0.05CTHEELD
MicEEZidah -1

% '’

1. Estrogen conjugates OIIKDEREEICOWNT

RAestrogen 3 KA VBABSB TCHEAELTEDHT
LD{AERIDFEL $ DX estrogen glucuronide
& estrogen sulfate THB¥*® LU estriol-
3 -sulfate-16 (17 ? ) glucuronide & *% double
conjugate  FERRAPICERINTVAEY Chb
@ estrogen conjugates XIIKSEE 2T DIIT
NSEERNCEET A L IREETHE 12D, W5
WA BIKMREST2hbh TV 5.

BN BN /K HEEICIE HCL © H, SO, H{EM 3
h, ThoDBOME L ERBAVELLIZELD
EHESHEH, MADBICET 2RHIENILT
T ie, ZBTHALPRHHTHS. HAN
estrogen THAE,, E, L FE 3B MEICH
ULTEHERYETHHH, FEZ metabolite TH
% 2-hydroxyestrone 3BAZiHEsh 2" Lb
L ii#ifiJestrogen® 5 HLHEHCE T IR Cla BRhmE
KIBIC L > TETORIROBES C EVEHMINT
WA DEKIIREFRT A LIt - TH
L EMTEBY Glucose DEETIX E,, E;, Es

DFRTODE CEREH»HL U, Hobkirk™ ik
3 & 2 % glucose IR TI3EBEF/KBHIC LB L T70~80
%pHE s, 10EERRE UTEMBAGKREL 1245
S L A DR sNShSTo LTz, Glucose
13—FE D aldehyde T estrogen @ phenol ring &
R L bakelite ##E %> < 50§ % Brown i
$e45 L" Dodson it glucose @ carbonyl ZE¢& es-
trogenMEfELL (aromatic ring) & OFEET,KiC
TEEOYE 2 E S 2 TME L 55 LRIV EE
13 HCl iz & % Befn#tokigr % & L 16 /v % HCI
BEET 100C, 604> incubation FhEIiN&S
Marrian 5% % Brown 5" ¢ ABEDOHERZET.

BEEIcE MK REISBRMBKEETES

estrogen DWE %P ¢l iciTiabhh, Katzman
5% % Beer & Gallagher' X 8-G 2ZHW\T4&
WEEB B L TW A, BEFEICIE glucuronide 2B
4 B-G & sulfate #Efd phenol sulfatase 23&
A28, ZOREIRS - TEE pH BRI ->TWA.
Patella vulgata & Wi s hizBRIE -G
sulfatase OFE % J A, estrogen conjugates D
IADRICIRETH A BERETIIAF LS.
B-Gick B ISR TIRBREOTE pH, BE, K
R L CREVEETHS. Beer & Gallagher
W DL himH U7z f-G 300units/mlT1208F
R, Straw 5% & 100~200units/mfCHIE (E.
coli) ¥ 8—G 2405, Brown5' i patella v-
ulgata » 51857 B-G 600units/mlTICRFEHI
Eth-z EBELTVA. Hobkirk™ s d
HLEORLS -G 2K LT, FE -G 8 Es-
glucuronide 2 /KT 2DICHKE BELHELT S
e eigELI.

EH I S-G 2R L TGBA L, KiERFH %28
LTI I LT84, 37C T 2,000units/mdd
BEERHEE L, &51K50TIKTNIiZ488sH TR
aEsEshnis. 0CIRUILABRENZNC L
RS TH H, BEMNEFT2D glucuronide
LIND sulfate LD conjugate d KXtz &
BRTEDTHA5. B-GD inhibiter & LT sac-
charolactone H3E% § 384> inhibiter T& 3™ 3, fib
iC Beling™ ZRAPDHAHEDIEE S inhibiter TH
BELTHH, SEALLIKINIREHETH 3.

Burstein & Lieberman®™ i, pH1, 38C, 24
BRI D ether MifsilH £ 72 13REkIFHH T solvolysis
%217/25 &, estrogen sulfate iZffi®® glucuronide
KHBINZ LR KBINE ERMELTWAY,
£#13 Fig. 6 0zr&d 2¥/v% H,SO, T48~T2
RpfseS M 2 0B E L.

BeFE KM & solvolysis itk % 2 By/kign: & Bin
BOKIRE % T 5 & Table 4 TR & 5 1ITE5
EHSBMBKRECEVTEETH 120 chid
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Brown" % Boscott 5™ DTS5 T & { e Wl
OHETE BEFEEBI QL & &, RARMGD
FLERINLEBTER2ELIICENELLNAS.
2 BUKBRERIC B W TR E, OB 20K 5 1ItRA
255, ¥ estrogen {HiX 2 2O HETIZITELINC
L5, BINBUKEBE T E, , E SEO—HHE,
DEERUBED S D &2 hBH NI & OTREY
bEALNB.

2 WMBHEERRKRICOWT

BEFIRA estrogen IZFERICHMB TH b Brown
BETRRATMEEL +DBRET S &ML
{, BERBAFKIIFES V. TORAZRL HIC
Ittrich” i& Kober chromogen # chloroform co-
ntaining p-nitropheno! THEMICHY LAIE LT
DRELBEL REETH- 1.
containing p-nitrophenol T Kober chromogen
%2iHH 4 3 Salokangas & Bulbrook OFHE™ it
Ittrich OFE" THRTHEBBELEETH A
W, EEICOHELETHREL THERAE 2174
-7, ZORERAUREIRT 0. 5 g CIERE ICRIEA]
BETdH b Salokangas & Bulbrook D#i4 & —3f
U7z, ZEERIFIIEM TH 2 BARB DK 2 HE
LR TOmIDR CHBRETE2BNIIFETH 5.
3 RESETFICEIT B RA estrogen HEltt{E iz oL

<.

Table 8 (LBEFDIRA estrogen HHMt{EDOHE
GleR U1z, B estrogen OFRTE, 13 & DR
THRIETHSTHME, & E &L 5B ULDIZH
LEILL > TR > T3, Diczfalusy & Lauri-
zen® REF] 6™ X E;>E,, Bersohn & Oelofse
WA 3 EDE, ThoTltEm-> T 5. Gallagher
B O3EMD estrogen fXBORE S LTIZE L bE,
PERLTV3. ERFTORBELES 5\ VIAEF

Tetrachlorethane

b

KL hEL 2 ATRER b EZEA LN 3. IEEHFILD
WTOEZORETIE EDOE, Thoto. A6, B
FEORMTIE E, BLIRMID b> - 128, ThiskegEs
DHBILE A DEBbONAB. estrogen B B X
INRTIRIEL Y RARE B EINL, BAKRILE L
BT 2 ENSBEBSZNT " EZOHHTH,
EATORDEAZED .  OFDIZEIBPEA
BEEDIETIERTALELLN 5.

% W@

R estrogen HIEHED 5 b, BEMKIMEER
& 0" Salokangas & Bulbrook iz k 2 BHETE
EICDOWTIRES 21T /50, 2 BYkERE: (BeR/kiR L
solvolysis) TKMBEMBILETEEZHAL T,
IERBEFISRICDOWTIRA estrogen 2#[EL, X
DR 21812,

1) EEmnBoukiEr: i3 15' /v % HCl #E T 100T,
603 NETERA estrogen fHIZBRE Th -1

2) B-Gitk 2EEFK/KIEE T, 2, 000units/ mB R
T3TCCi3T285Rg, 50C TII4B8BERICKIBHTEL &
zh L ERMBB LN

3) Solvolysis Ti3 2 % H,SO, i, 37C ether
REBHHH R CT2R M 2 0B E LTz,

1) EENnBUkEREE & 2 BUkigE: (6-Gic X AEEEK
fifk & solvolysis) %2 ELid % & # estrogen T
RIZELUWKERTH - 71008, BInBukgE cidfbo
BT EDH A0,

5) Salokangas & Bulbrook M2 ZEFHZE L1214
BHEERETCIIHS estrogen T 0. 0154g% CHI
ETEETH > 1z,

6) WEETEREICL 3 FIYEINEKILE, 76.7%,
E, 65.1%, E, 82.8% Ca& b RIERR X 0.5 ug/day
Th-t.

Table 8 Urinary Estrogens in Normal Male Subjects

No. of Urinary Es trog‘éns (ug/day)
Reporter Age et
Cases Estrone | Estradiol Estriol Total
Ginsburg & Brown (1961)*® 24 18~55 5.1t1.4 1.3+0.7 4.7%2.7
Preedy (1961)” 29 23~45 4.1 1.0< 2.84
Bersohn & Oelofse
(1957)* 21 Bantu 5.5 3.5
(1958)* 20 White 6.3 6.0
Jull et al (1964)* 6 17 2.5 1.4 3.6
KF§ 5 (1964)* 10~20
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a) 24~35F DREREE T DR estrogen fHid1141
T E, 1L.710.5ug/day (FiELHERRE), E,
1.710.74g/day, Es 3.5+0.6ug/day, #&ET7.0
+1.0ug/day TdH -1z,

b). 60~70F DREEFCix E, 1.3+0. 4ug/day,
E. 2.510.4ug/day, E; 2.611. 1ug/day, %8
6.411.2ug/day Th -1z,
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Urinary Estrogens in Male Patients with Liver Diseases

1. Studies on Method for the Estimation of Estrogens in Normal
Male Subjects

By
Isao Fukushima

The First Department of Internal Medicine Okayama University
Medical School (Director: Prof. K. Kosaka)

In an attempt to establish optimal conditions for the hydrolysis of estrogen conjugates in urine
with Brown’s method, the study was made of the hot acid hydrolysis, enzyme (B-glucuronidase)
hydrolysis and solvolysis. The modification of the micro-method according to Salokangas & Bul-
brook was reinvestigated. urinary estrogens in fifteen normal male subjects were meseaured with
some modified micro-method involving two step hydrolysis (8-glucuronidase hydrolysis and solv-
olysis). The following results were obtained.

1. Optimal conditions for the hot acid hydrolysis were in 15v/v % HCL concentration at 100
C for 60minutes incubation. For p-glucuronidase hydrolysis, those were in 2,000units per ml
enzyme concentration at 37°C for 72hours incubation and at 50C, incubation time was 48hours.
Optimal incubation time for the solvolysis was 72hours at 37C in 2 % H,SO, concentration with
continuous ether extraction.

2. Compared with the hot acid hydrolysis and two step hydrolysis involving A-glucuronidase
hydrolysis and solvolysis, quantities in total estrogens were mostly equal but estradiol fraction’
in the hot acid hydrolysis diminished little.

3. With the modified micro-method according to Salokangas & Bulbrook, the smallest amounts
of pure estrogen could be estimated to 0.01l5.g and the mean ratios of recovery 1in this~proce'dure
were as follows; estrone 76.7%, estradiol 65.1%, estricl 82.8%. By this method, it was possible
to dtermine urinary estrogens untill 0.54g per day.

4 . Urinary estrogens in eleven normal male subjects with 24 to 35yeé‘rs old were as follows;
estrone 1.7%0.5.g per day (mean*standard deviation),‘ estradiol 1.7£0.7, estriol 3.5+ 0.6, total
estrogen 7.0+1.0, and in fourth with 60 to 70yers old, estrone 1.3%0.4,g per day, estradiol
2.5%0.4, estriol 2.6+1.1, total estrogen 6.4%1.2.



