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Fumihiro Seo, Hidenobu Suzuki, Kazuhiro UenArA, Takumi YanatHARA and Tetsuya NARAYAMA

Department of ’Oibstem'cs and Gynecology, Showa University School of Medicine, Tokyo

BE FERPsT S EREE (F) ROBAE (C) =2 b rsy (B) OBEICOWTIIREHS e
INTHTEWICD U TOERZ T LT&iEﬁﬁEﬁ%&cﬂ%zﬁa&%D%ﬂﬁﬁm, WO R B E IR I
RV, BCERPEE, REFRFEE JUGR), EIKMEIEIR, Mgt sulfatase KRIBAES O REITIRICE
BHFRO C-E o b &8 TRE L. :

PRI L D = — 5 VTl L@ % F 28 & LT, kT B-Glucuronidase/Arylsulfatase % F\
KaBaT», FELTHBLICLOX CHEE Lic, AKX 5 EINERII8S TH D, s> CV. 13
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PR EfER BT 5 &, IFEIRMAE E S REmPE L D& (74, e By [EEHMAmc 184
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Synopsis Plasma free and conjugated estrogens were determined separately to provide the significance of
estrogens in’ normal pregnancy or abnormal pregnancy including toxiemia, IUGR, anencephalus and
placental sulfatase deficiency. The free and conjugated estrogens were alsc determined at delivery in
maternal peripheral vein, umbilical artery and vein.

Plasma free estrogen was extracted with ether (free fraction). Conjugated steroids were enzymatically
hydrolysed and were extracted with ether (conjugated fraction). Estrone (E,), estradiol (E,) and estriol
(E;) were separated by Sephadex LH-20 column chromatography and were subjected to RIA using anti-E,-
16,17-dihemisuccinyl-BSA sera.

The values of both free and conjugated estrogens rise as gestational weeks advance. The ratios of
conjugated to free (C[F) of E, rose slowly, and that of E, was constantly throughout the gestational weeks.
The C/F of E;, however, increased steadily showing 4.5 at first-trimester, 6.5 at mid and 8.5 at third-
trimester.

In the cases of toxemia and IUGR, the levels of conjugated estrogens were decreased more than that of free.
But there were no significance between the decrement of free and conjugated estrogens.It is demonstrated
that in the case of anencephalus and placental sulfatase deficiency, not only the free but also the conjugated
estrogens were found to be extremely low in concentration.

Ninety-eight percent of total E; in umbilical artery (UA) was consisted of conjugated form. The con-
centration of conjugated E; was 7 times higher than in maternal vein (MV). The levels of E, was higher
in MV both as frec and conjugated forms. The levels of free E, was 6 times higher in MV, while that of
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conjugated E, was 2.8 times higher in UA.

HPEESR 5325 8 &

The concentrations of conjugated three estrogens were not significantly different between UA and umbilical
vein. The levels of free E,, E, and E, were 5, 8, and 1.7 times higher in UV,
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(1) ZEBNS  PBMAEREER AR L %2
LTciEE 6 B X 0418  To ITER # WH & L
fo. FHERMIM (MV) KO ik (UVA), I
O fEEERIL (UV) 8RR L, ik @ s
OyHEUCHIE £ T —20°Cle R E L.

(2) E¥E : Ethyl ether, Methanol, Ethanol,
Benzene n-Hexane |3 FGHIZR T 2 M5l & 8L

GREERD 2fFA Lic.

(3) Sephadex LH-20 column chromatography:
Benzene Methanol (85:15) T 1 &KiZHE &4,
Bi&, U7z Sephadex LH-20% > X279 v e o)
vy (@Tmm) WA 5 Al T0mm OFX

bl

TCREL, FROBE TS T 22K
B @B L.

4 A7we A4 F il =x1t=a 5 v:
Estrone (2, 4, 6, 7-*H (N)] (CH - E,) S.A. 98.5
Ci/mmole, Estradiol [2, 4, 6, 7-°H (N)] (°H -
E,) S.A. 98.5Ci/mmole, Estriol (2, 4, 6, 7-°*H
(N)] (°H - E,) S.A. 85Ci/mmole, E,-6, 7-H
(N)-sulfate ammonium salt (°H - E;-3 +'S) S.A.
47.9Ci/mmole, E,-6, 7-*H (N)-178-D glucuro-
nide (E,-17 - G) S.A. 45.6Ci/mmole [T New
England Nuclear #1#{, E,-6, 9-*H-16-glucuronide
(P*H - E,-16 - G) S.A. 30Ci/mmole (¥ Amersham
HEAFEH L. ShbOBHEAT v A FILT
~ T Sephadex LH-20 column chromatography
WX BB P 0T I HE U ER L. 3R
W =A P ey v tE, E,y E; 13 Sigma #H#l
D O% {FER L7, E;-3 - sulfate potasium salt
1% Makor ##. E,-17 - glucuronide sodium salt
1 Steraloids ##4, E,-3 - glucuronide odium salt
R ERREEO S O EA L. WITh b ER
Biic TLC W CHEE &R L e,

(5) #iuyE : Es-16, 17-dihemisuccinyl-B.S.A.
TREERRE L TR LR HMELERE L (B
FEUIRPEIEAT). APME O FEA T =1 FIT X
HREXIGET TR HE LT &L, By By, By
X LIgiER CREGREE BT 27,

(6) WIEE « M EfEORERR L Wy, C-H
et al.?, RJERY DHEECHEE Ui,

@ FATONMEE | BEAE Ethyl cther 1
TR GEEEELSED o mIEs (0.2~0.6
ml) &, EUREREERD °*HE;, *H-E,;, °H -
E, ##& % 1,000cpm ¥sfnl Methanol Iml %
Mz CBRER (2E) Lieob, BEhLTHELE
V& % fFEH A TERET 5. acetate buffer (pH
4.5) 1T 1006 @ BB L7z B-Glucuronidase/Ary-

Isulfatase (Herix pomatia, Mannheim Boehringer
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8D Iml &hnx, 37°CETI120 incubate L
T kA EEfS, Ethyl ether 3ml 2T 2 [EHH
L, chzigaBinmEs Lic, AR EMET,
KA R D ERERL OBE TR LT,

@ EfnEE ARk O BEEOE & & 4
Sephadex LH-20 column chromatography (Sys-
tem ; Benzene : Methanol (85:15)) & T E,
E,, By w/iplLrc. BEEERETILT o EIRR
FHIEA *H-E Znx . :

EERBTH

(1) PR OBE

O BERMKSRE E-3-5 (2pg), E-17-
G (5pg) E,-16 - G (Spg) w4« 10,000CPM o
HEHEIIATE % ik, 100f%FR © B-Glucuro-
nidase/Arylsulfatase 1ml {ZC40°CC incubate L,
IR R A R CR ST 5 &, K1 ok,
304 T BHATE 1R 70~80% K Sh, 120
T80~90% A o K Sha. 3EHOBAH

X 1 Effect of enzyme hydrolysis
%

100 F (s
A i)
- —fi =0
—a——— :——-’—‘—'—ﬁ'///#
sl =

60 |

| —-—a—-— E;-3-S(2ug/ml)+°H-E1~3-5(10,000cpm)

| — —o— — E,~17-G(5ug/ml)+ H-Ez-17- G (10,000cpm)
————— E3~16 G (5ug/ml) +3H-E3~16+ G (10,000cpm)
B-glucuronidase/arylsulphatase ( X 100, 1ml) at 40°C

401

Recovery as free

201

I} ! H i i 1/ Il

05 1 3 6 12 24

hours

WE 1 1091

ED CV. 3£ T5%UTFTholk. BHEBERE
EERDDHID, BEFEA200, 100, S0R51CFHR L
T, 2~5pg/ml » E;-3+8, E;-17+G, E,-16 .G
R B 12 DK B AR T 5 L& 4 F1596.1
%, 92.9%, 96.1% T, 50~200%% ® FHHRE T
EEI oot Dk OB X0, k@i o
ST 10042558 @ B-Glucuronidase/Arylsulfatase
Iml V=C40°C, 12Iff]> incubation & L 7.

@ ¥EEE 1 E-3:S k E,-17.G 0 & 4 4ng T
W 25ng, WO E,-16.G 10ng (ERER o a8 %
BFmE 0.2ml iz £RERIELITEIRE
ROPIEEORELR Lz, £ 1R TIL, @
¥ #& 1174.5+4.4~80.8+8.2%, C.V. 136.6~
13.5% Cl2EHRTNE D THho.

(2)  WRIRBUE

@ FHEEOREFERICST % M EE.

(i) IEHER « IEEIEIRSsH (IR 6 8 ~41
) DIERFEET LS BRI R O AR R E OB)RE
BER2WCRLEL., ED3SHEDOZ 2T DEE
KR LA oBREE A s L, B & By i
BRI R OAR L b ciziEREo LREYE L,
ERER S Eb g oBmrE Ly (K2,
4). EIBIEIR 5 ~ 8 3 Tix FE; 0.9ng/ml, CE,
5.9ng/ml, FE, 0.6ng/ml, CE, 1.8ng/ml Tk %
2%, FEREFREE X KT C O AR OB EN
Z 1L, 87~40;8 iz FE,; llng/ml, CE, 85ng/
ml, FE; 16ng/ml, CE, 125ng/ml & /2%, IFHE
WHIT E, OENECHAEPTIE E; i co
WinnE L., chiexd L E, osmg (K3)
TReRR D, 1FES5 ~ 8T FE, 2ng/ml, CE,

# 1 Evaluation of the method

Added conjugated estrogen Tracer Over all recovery (%) Estrogen quantified as free

to 0.2ml of male serum Mean=£8.D. Mean+S.D. CV.%
E:1-3:S  ( 4ng) SH-E;-3-S 78.0£3.0 2.6+0.3 12.0
E1-3.8 ( 4ng) SH-E1 79.7%5.1 ‘ 2.4%0.3 13.5
Ez-17.G  (25ng) 3H-Eo-17.G 74.9%7.2 19.0+1.4 7.3
E2-17.G  (25ng) 3H-E2 74.5+4.4 19.8%t1.9 ) 9.8
Es3-16.G . (10ng) SH-E3-16.G '80.8%8.2 10.9£0.7 . 6.6
Es-16.G (10ng) SH-E3 80.1%6.4 10.1%£1.0 10.1

Added E;-3.S and Ep-17-G are actual gravimetric amounts

Added E3-16.G is expressed as free E3 amounts

Number of determination: 5
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%2 Plasma concentrations of free and conjugated estrogens in pregnancy (mean=+SD)

Week of FE, CE, FE, CE» FE, CE; CE1/FE, | CEs/FE; | CEs/FEs

gestation

5~ 8 0.9+0.4 5.9%2.4 1.8+0.8 2.2+1.0 0.6%0.7 1.8%1.4 | 6.5%0.5 | 1.3+0.5 | 3.3%1.5
(5) (5) (5) (5) (5> (5)

9~12 3.7+1.7 | 10.1+7.2 2.5%1.0 4,527 0.6+0.2 2.6£0.9 | 3.1£2.9 | 2.0£1.0 | 4.8%+2.1
7 7 (9) 9 (9) (9)

13~16 2.2£1.0 | 9.0%t4.2 5.5+3.9 6.2£3.8 1.3+0.6 5.8+4.2 | 5.1£2.2 | 1.9%1.4 | 4.7£2.7
(5) (52 (6) (6) (5) (5)

17~20 5.24+2.7 | 15.6%11.2 | 7.6x5.5 |12.0+4.4 3.4+2.3 | 21.4%£17.9| 3.1x1.5 | 2.8t3.0 | 6.2%+2.5
(6) (6) (6) (%) (8) (8)

21~24 7.5£0.9 | 28.41£10.610.4+4.6 |17.3+9.3 3.7+1.1 23.6+7.3 | 3.7£1.3 | 1.9%£1.0 | 7.0£2.8
(7) (7> (7) (7) (8) (8)

25~28 8.9143.2 | 38.1+7.4 |13.8%3.4 |29.0%21.6 5.7£3.1 29.9+16.9| 4.2t1.4 | 2.0£1.3 | 6.0+4.7
(6) (6) (6) (6) (6) (6)

29~32 8.9%£3.0 136.3%17.9|21.9£12.9|50.8+£27.2| 6.4%£2.6 | 50.8+27.2| 4.2+1.6 | 2.1+0.7 | 7.9%t2.4
(5) (5 (5) (5) (5) (5)

33~36 9.9%£3.6 | 63.9123.2 | 28.0£8.9 |57.3+28.1| 15.9£5.9 | 141.9+58.9| 6.8+3.0 | 2.1+0.4 | 9.3+2.3
(5) (5) (5) (5) (5) (5)

37~40 11.0£3.2 | 84.536.8 | 28.1+12.7 | 78.4%£48.0 | 15.9+5.5 | 125.2+72.9| 7.6+2.7 | 3.0*+1.8 | 7.9+3.6
(26) (26) (26) (26) (26) (26)

41~42 14.7+6.1 | 81.6145.:5|30.1£13.9 | 95.9+40.3 | 15.4+6.3 | 129.3£75.7 | 6.2£2.9 | 3.9%£2.1 | 9.1+4.2

" am (10) (10) 10) (10 (10)

() Number of determination

K 2 Plasma levels of free and conjugated estrone

in maternal peripheral vein

ng/ml
200
e conjugated
4 free
°
150 °
o
°
4
]
e ©
®
100} 3 s
o o
oo}
°
° ° e
L
50 2 ° ° Xl
' ° o °
4
-3 °
o Qa o ° Se
° ° o
o Fa
LY °° :Z QA 2 4 & A:éé%ﬁ
AL VI PRS a
_3;}4;:24\4\ ﬁéA&‘A| ° L P8y 4 ?é i
4 8

12 16 20 24 28 32 38 40

weeks of gestation

2ng/ml CfEL LT E; & E; oFfETHY,
DI tEgRR & g ai i B RO E;, LAk
THEINS A, EHER OHEER 2 E, By @
HARRWEZ LW L3 TH D, 37~408 Tk

FE, 30ng/ml, CE, 80ng/ml “TH o7
PAEDp#E % BT % fcdic,

E 477

® 3 Plasma levels of free and conjugated estra-
diol in maternal peripheral vein

ng/mi

200
o conjugated

A free

150

100+

501 . ° §

-]

> e
.
c%:tﬁe
ﬁ

° 22 o.,Aé 2 a e
PR RO & R

4 8 12 16 20 24 28 32 36 40

weeks of gestation

COWTHEE LRI OfEDH C/F ko7,
X5, 6 ROTwARTHL, E; & E; © C/F ik
E, WHRTITRER 2 B U CFH 2 U Eos
fExXRL, WAEMOEANKE L EXRLTL
5. E & By LRWET B E, E XEIR32BELL
i C/F {EXEHMT 50K L, E, 2EREY
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B 4 Plasma levels of free and conjugated estriol
in maternal peripheral vein

.
°
ng/ml
200 : °
e conjugated
4 free e
°
1]
150
L
°
e .
o e,
.
8 e
1001~ ° °
° . H
IR |
.'
° ®
°
°
° ° 8
L)
501 ° ° o,
° o °
e e LG
0® o4 o AR A“%
® e, A A a8
o o4 § A a4 f‘ﬁ a
._mﬂl:‘ Basbassafs 5, 4 I 4

4 8 12 16 20 24 28 32 36 40

weeks of gestation

® 5 Ratio of conjugated to free estrone in ma-
ternal peripheral blood

C/F
16} 4 :mean
[¢)
14+
12F o
o] (75}
101 8o
%00 g o
8 0‘08
o
o
0%° ‘ﬂooo

'S
T
O/
0]
po
[o]
o
\
(e}

] L I I | !
4 8 12 16 20 24 28 32 36 40

weeks of gestation

X 0 iiF—E OHEIR CHEIN U CERR I
C/F 138 ~91&ET 5. zhiexl, E;, o C/F
(B IEIRS2E F TlRRIE2.0D(EfE % b, £ 0
B & o #incteoT C/F EIXHERT %
(C/F $54).

PLEDB#E» S, 1) ERIEZEC T34
LA L, WAEILERERIIC A TIRE 2 5L

1093

X 6 Ratio of conjugated to free estradiol in ma-
ternal peripheral blood

C/F
164 4 . mean
14
12+
10
o
o o
8—.
o
ol o
8o
14}
o
4+ ° o © 88 ° 20
° é@
: o ° OO
21§ ,Ag—a"" 00 500 994
Ooog 0 ,9°% o8 %
! | ! ! | ] ! | |

4 8 12 16 20 24 28 32 36 40

weeks of gestation

® 7 Ratio of conjugated to free estriol in mater-
nal peripheral blood

C/F o
16+ A . mean

° o

o .o ©°
14+ o

o [¢]

12+ ooOl

o [e]

o
10F o © ° o

o 08
W o
o © 068 ©
4ro o So )
oy © o g°
o) ° ° o
2o
o o

4 8 12 16 20 24 28 32 36 40

weeks of gestation

FoEErRT L, 2) R CERE O
E, {afsfo E, BEEHRELXRITZ &, 3D
FEIRR I 3 E &k BT B2, W L L
T E, oMENIELL, ML E ©
BEIMMAESICE Lo SV E R X 5.

(i ) BEEDR « BERF EH» BEEEL R
T NS WEIh TS TUGR [ER2061 K O
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X 8 Estrogen levels in abnormal pregnancy at term

O toxemia a4 placental sulfatase deficiency

e [UGR

| normal pregnancy at term
(mean+S.D.)

a anencephalus

ng/ml
40

30

20

10

IFIRPFRELOF], WO/ EEEYRT & &
DHIB T B ERIRITIR 6 FI X O FaEM: sulfa-

ng/ml
200

150

100

Conjugated

# 3. Concentrations of free and conjugated

estrogens at delivery

tase KIBSE 3 B Do\ C, FHAMAF © E{E % ;‘gr?gf:;ll Umbilical | Umbilical
T LIERIEIRG] & e Ui, X8 e &R0 M vein e arery
SRR 7 C TR LT TRl (SR Free 10.4£1.3 | 20.7%6.3 4.2*1.6
f?ﬁ’ﬁ%ﬁu% )/j F—ORLRIERTE CF Estrone v oni. | 113.4%12.6 | 90.0+26.9| 64.4%7.9
£5D) LHBLTORLE Eatradiol FF¢ | 25-5%3.7 | 31.9%19.5| 4.1%0.9
TEIRAEAE R OVFREE R & 6F L7\ IUGR #F AN Conj. | 119.7+27.6 | 489.3+70.5 | 332.7+41.4
PG  TREE b EWEMEOEIA B B A, R Free | 12.3+1.9 | 71.1%11.1| 41.8%11.5
. i Estriol _
CHARIEET EEREE . 1) PSR STOU T Conj. | 132.2414.7 2’3174_;(3)83.0 2,62:;’;04‘9

R DT RSB &, By RO E, 3EfED L
DL, Ey KB 0L o5 £, fiigH
bR AR DRI B, & By 1MEED S D%
V. 2) TUGR SR Ok #BER oWk g
FEEF UL B = B, RHEREMHETH Y, Hc
E; CEME ObDH Z\. JAER T 3E LK
EZ/RT DA TR bR, W T
WETREBEERGIFEECS, EHOEKT
PR OET X0 E LW, WEOE TR
WA B EEZIRD b ot

SR RATYR & fAMEME sulfatase RIBSE : WEE &
b 3B OBHE R ORI AT L bic (ERETE
+8.D.) LT D03 LWMEER AT & D5 KA T
BH5. SFHED B CUBEEERY AR & b
i By fE2VRRIC IEE RN CEE R T

Figures are expressed as mean+SE ng/ml
Number of determination : 10

@ BHEdb & F R EEIRIF E 18 & o Mg -
(i) JEEIRIN & R & OIS « T3 % LhRe
THERMETIE UA 13 MV L7835
<, GERERL WX X7, TIAEL N e UA
T\, SoEIROWTCHB E, E RO E, ©
Fe By i3RI R ORIk MV Xy UA
CEL, BCEER 0 3 I L, eS8
EoEEYRT. —7, B fH I3 EME R OYE
HEdH MV oFfnEGS, E, [EIxEgERN MV
T UA ofy6 fiEm<, &z VA o283
BB E2VEO.
(i) WEEhIRIL & BERIR I & o Felg « 4R E fx
UA - UV Ricsh & £2R137L, #EERIC A~
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TN 20~306% b EfEA AT, 3 AEIC DOV T A
5 EHER oy, B, E,; E; TRERE
RET IS, BRI UV o E, RO E, T
X UA iR Ts5~8f5hm<, B b UV
mWER DD GES).

DLEOR#ANMET S &, 1D BRELFHRER
BEmF X &< (718, Fe E; fEXRMEM
CHAE S CEE % AT sk (91sfE), &
R E & < By 2ARE—REBRLIVHERKRT S
HEERBLTWS, 2) BERMS o R O
E,, E, 2FERMmAc L&V &k, AT
T o E, B, BEEAIRTWAHZ EE2REL
Twb. 3) MR E, FEIIRIAC TR
RIMAI = & ORURE, ROTRR M T EEE R
CE & ORI, - OWEMER E, 1R TES
e O b—E R AN — R A e BT
HIEETFBLTWS.

5 =B

IEIRREB PR 5 IR B0 U COlERER
NI E & UTHIRE Lcl B b 505, EHER
VLAV CE 3 % R ElE U cikd
W\, S EIEEE O IR AR R I OV ek i
%ﬁﬂ?ﬁﬁﬁim 2T, @”%ﬁﬂi D Eu Ez: E3
BERER R OFA T C RIA % v CHIE
L.

2 D FEER o\ T o BIEE L Sk O 3]
0019 L ALIREIHE TIE e EE Th B LA
EREEETH .

8 AT E OITIRP OBRBL R U iR E LB
Al FAEE E, wowTit E, oS 2K
HfRA G THIZE L7 Loriaux et al.® g
T 4 DRIEME & 3IFE L. AE B, o
Ty Mathur et al.t® @lzﬂii?ﬁ%ﬁﬁ@m%féﬁ?&i@
E, Lfa&M E, OBIERME (FInKSE L%
fluorometry CHITE) 11F « DPEME X » BET
BB, FER ORI T 5 EE T« Dfl
ERER LFERETH D, Goebelsmann et al.’® DfT
EREAD M E; OEHER K O ja &3 o EIEE
LEIOE L1ZIE—F% LT\ 5. JAEE E, ©ow
T OHET A e\~ Adlercreutz et al.” o GC-MS

W

1095

B NTIERFREI O pooled plasma 2D\~ C D
R By, B,y E, 5% E,, E, OREMEILS
EOMH & I3FE L2, AR E, R4 EOHE
ECH LI/IOUA T OEE Th 5. chil, Kad
HIZEE Tl Sephadex LH-20 column . chromato-

. graphy X% E, O HBEEME © 16a-hydroxye

strone & (N 16-Ketoestradiol L D524 7o/ BENHE
T, B, BT R bDAT vl FhHEER
=1L, £Ed E,;-16, 17-dihemisuccinyl-BSA {1
BEAVE RIA Tl ohb b RCHEE LT
% L X B UTREME S B, Adlercreutz
et al.” OPWHEC L BB AT vA VO EHEL S

CE AR E, WIEEOR0KBHIB.

Mo Ey, B, B, ARSI,
HERI R OFI AT O (5ob B B4 A BIC Lo TR
ORBEE 2L, HER B T#80%, E.
TH#I60% , E: TRV IER CHEL TS
HNSEHZE IR, O EOREEIL D,
¥ ARG X b R O BERERL R Oe AR o b
DAEEENET S LV MBI, T oHEHE
WL E ORI X ) BRIE—RIER T4 & — v
DERKBZE, ROFORIERIEET S &
AHBR X5, MRBRFCHRARBEIIh, B
B\IEMFER R b & Bz bRk,
Honjo et al.’? (3 } T E, BB THER
B Er17G L h APt S h s FE W 2
L, ¥7c E, 18T E-16G & LCHEAHEES
HE%y 4 LT\ %, Goebelsmann et al,1® 54
IERRIAOIER P R ORI RsT 5 B YO
E, o 4fFHEHO a8 % JWEL, 1Mk Tk Ey;
13.8%, E;-35.16G ;35.2%, E.-35;10.2%,
E;-16G ; 14.8%, E;-38 ; 26.0% T E;-35 - 16G
DB KE L, —F, RPTE E-38-16G;
2.8%, Es3G;28.8%, E;-16G;63.6%, E.-38
3 4.8% T Eg-16G 2343 2/3% Lo i & R T
REREVRDDHC &L, DX E, OEROME
B X oT EEA L O FRWNR 72y, B
FZADBEr VT T VARENET AENLGES &
#HE LT B, Levitz et all'® 1 335Kkd o> 4 FESE
DREMeHEE By ZPE L, E;~16G/E;-3S .+
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16G b 2% IEIRREE & Sl BN T 2 FAWME L,
IEARREE IR E—TRiER T O AT rA VA
B ARBMBIREN L L O FO—Ia R LT
5. EOFEEC X >CTHRERBLAERIERD, ¥
TIEREE D E T e e W ERER R Ol s B 0 &l &
DT 52 L OBERFIIRBETH B2, bk
faIR—PRME O RCAE 5> EARREOEIL, Thic
P> BEARBEOE, BE—IBERCET S A
FrA FICXBAT oA FREEES L 0RF
PEELTWEEDEBbis.

SR O RHA M R O R B IR L DWW T E 3
O3B % WA R OV A BN 0 CRIRRICIE Uie
WETRD Th I, R OBE < JE i RER
EfficounTiy, FHmcsT s B R4
B DOBHE 1% /R O H|EVERL—FH LT 5.
E, @OV TILEHFEAR a8 L bicfiokRs
CHNEETHORD, ZHTIHEOEHAIC L %
LYorBhhs, BFHiF C RETE, e E,
D3\ & DB AR ©  sulfokinase %
EHABCEIC LB EEZ DD, BRI &
Bk Cl2& E 0SB EN e, F I ERE
PR & Al & D& E AR O 5 5 EE
Tk By #BRE BRI OTBH LK E N
b, Faa b X hic EXE B ICEEAICBLT
INBOTEL, BE—MBANTERLTVS
HENRELZOLNRD.

FEARERE, TUGR [HRC K\ CLRF D B,
B 2MEMEER & & 5 F A RERBEIRTLBY
2, 1P E, Ficia AR E OBBI oW T D
NTio\. IERPEE CRRBRBEREOET T 5
BB, s BTE BRE—BERTD E,
AERRE S EFHTHOTH By BRIMMET T %2
5, Ifisf E, EORENENRELE>TKS. 46
DEAETIE, BRI RO SR 0% B HEBIER
0¢ TUGR B TIRIEFIR L Y bEMEERTRT S OB
S, EHEERACHESDED7e v, IEE
B DA FEHE - U CBBER R O & €T
RElT 5L, TEREE DA OETROH
KX ot R AR E L ot B
BERIE DAL &S IET LTV A3, WEA

HERiK32%8 &

TIHRBEEEE OETLTVS2FE 2 "B LT
5.
BEEEYET2HEE L LTHASR T SEN
JAERR'O N OV JRREdE  sulfatase RIBJE® Coifl
B E AT DT O IR7ES, C DT
BIETHHEHD TR E R
BEIEREIC O TR E 2 du a8l &R &
AT CHET Sz X, ERBOREED
FEART S LRBERELRERBRLEOC
EOTRHRS. SRINGTHOBECE DARE
FIB L TH IR 2z o,
AWMXEE & H0EAAERANFAEKRERAC
FWTRELL.
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