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SOME CONSIDERATIONS ON URINARY GLUCARIC ACID

ESPECIALLY ON THE RELATIONSHIP BETWEEN GLUCARIC ACID AND
B-GLUCURONIDASE ACTIVITY IN URINE AFTER INTRAVENOUS
ADMINISTRATION OF XYLITOL

Masaru Konpo, Masac Naito and Keiji Suciura

From the Department of Urology, Kanto-Rohsai Hospital, Kawasaki, Kanagawa, Japan
(Chief : Dr. Masaru Kondo, M. D.)

Since these 3 or 4 years the interrelationship between glucaric acid and g-glucuronidase in
urine has been stressed in Japan ; and considerably many investigators have regarded the urinary
glucaric acid as an index of inhibitory agents to g-glucuronidase in urine, the conversion
rate of glucosaccharo 1 -4, 3 -6 dilactone into glucaric acid as an index to distinguish bladder
cancer from others, and the programmed increase of urinary glucaric acid as an excellent
therapeutic method of bladder cancer. To confirm these findings and hypothesis, a series of
clinical studies were carried out and the following results were obtained.

1. The decreased excretion of glucaric acid in urine and the decreased conversion rate
of glucosaccharo 1.4, 3.6 dilactone into glucaric acid in urine were considered as the
characteristics of bladder cancer, but were found, also, in traumatic paraplegics. So it was
difficult to say these findings were specific in carcinoma of the bladder.

2. Suppression of urinary glucaric acid after glucosaccharo 1 « 4, 3 . 6 dilactone or glucurono-
lactone administration was observed in some of traumatic paraplegics. It was difficult to
explain these findings by the present metabolic map.

3. Marked decrease of glucaric acid in urine ensued after intravenous administration
of xylitol 50g (10 % 500 ml) in almost all of the cases.

4. Urinary g-glucuronidase activities were decreased in about half of cases administered
glucosaccharo 1 +4, 3.6 dilactone and xylitol.

5. Xylitol administration resulted in the decrease of urinary g-glucuronidase accompanied
with the decrease of urinary glucaric acid. If the above-mentioned hypothesis that glucaric
acid was an index of g-glucuronidase inhibition were valid, it would be impossible to explain
these findings. So it was rather rational to consider that glucaric acid and g-glucuronidase in
urine were independent each other. Namely, the close interrelationship between glucaric acid
and g-glucuronidase had to be considered as a fallacy.
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ARPCEEECIE S % &= DE A< /s
% B-Glucuronidase JAEMEN FHEL T W5
c &% Abul-Fadl 195707 $8HiL /. ZL <
Marsh 19632 vk = o ¥ 2% 7 v = §EEE Glucaric
acid ¢k 5z &, ToXRMAEE Levvy 1952823
B-Glucuronidase @ EEAYHEYE &EHL =
Glucosaccharo 1.4 lactone T& % = » &5
Dz, 5 U TIFFERERE OB L Wk &
LT A aEieR Glucaric acid pathway #
HIEL 7.

FRRBREESEET  vic X 2RO L
B ow ik, FRes B-Glucuronidase % H 1
% Boyland #i BELZHFIhTws, ©
D3 LT, R g-Glucuronidase {E#E 2 W
55 L R E BRI T OO BE
HIELD 2ETH L.

Boyland & HTC.o#sm% Moo 5 HNT,
Levvy it X 0 g & T\ % B-Glucuronidase
DOEEGHEYE b 5 Glucosaccharo 1.4
lactone ©7 v & = v AfgHh 1 X D EFEEHRY,
EMBEOBMEREY cBOELL TV,
Lo Ut o 4p ik, &5 WikmEik s
WO L e RER 2 bt o, ZOEAR
& LT Glucosaccharo 1.4 lactone 7 v & =
A OEAP G TR B-Glucuronidase JEE %
ol cERro LB BTFTW5B, L
Fo 235 TR B-Glucuronidase 75 ¥k % 35431 fE.
kT 59RE b oEHOMBRNGFI S Z &
cics.

FED 1 Marsh o 7' 4 = BEERRICBE T 5 40
REBERL, 7 2 B OBEE &L s
T 5 & &b, 7 a R 810 5 Glucosac—
charo 1-4 lactone OFERYE T & » NEE
Glucosaccharo 1.4, 3.6 dilactone @&k, #
e I L e, KWEYW, BLBLHR 0
T ERICREOBRE L, Reh 70 = g3
ZWH M A R L, FRAT B-Glucuronidase JE¥:
PMEFT % LN DI,

Levvy, Boyland, Marsh, fH8f% - Ok,
BRLOMEN D, FBEYEHCREE IS
b0 RAEZ BT IE L S 5 THIVERY BN

il

Glucosaccharo 1-4, 3.6 dilactone ic X 0 %%
BrE3n20 TR WA EWS LY & - 72,
T T CTRRZEM BRI 0 —BR E LT, R
I BT s MEBEAYRS L L k.

o RPSLIOEE

R 77 2 ERED FERIL TR DY O BRI
X 0f3ieo . ZOFIERI0BRBICH T TEIETLL
THhD.

Prehk

(D BERTARSEFEFR L Y, TORBCGU T
B 5. ®EE 600~700ml & Xz 1 ml 0Z&TH
%. Glucosaccharo 1.4, 3.6 dilactone (SLD r#%
24 5) 1eg/ARARIE 1,000ml &k 1ml o
#4, SLD 2g/BiRAR It 1,500ml =+ 1 ml »
HETHD.

(2) 0.IM Na.BO; 2ml 2z 5.

(3) 2 - 6 Dichlorophenol-indophenol sodium salt
w1~ 2L CHEREE, IBpHKETS.

(4) WilE Y — FRKA&H50 8 N300 HET 5.
CORFEAILEEAT .

(5) 7ebtv lml #MMA1050HETS. 22 Cs
releOFERTS.

(6) Column chromatography

(1) Dowex 1 x-8 borate @ column #ifF
Mz B (15~604) .

(i1) 0.05M NapB40O;+0.02M Na,SO, {B& D
1 ¥ 150ml T3 (70~80%) .

(iii) 0.06M NaB,0;+0.2M Na,SO,. {E&%
2% 20ml ¢ (20~304). D5 HD bml
HRORECHHTS.

(7 1M KH:POy 1ml iz, —EbH- THBIC
0.0IM HIO, 0.1ml 1 ml #n%, X< .%o TIHHK
BEi5.

(8) 1%k 7 ==+ e FI5Fv 1ml %210
BT S.

(9) conc. HCl4ml ¢5% v = Vv 7v{brv1lml
BNz b.

(10) HEFE WE 520mp

=S :

IEH BT O24RHRF 74 2 R E T WX
MUEL0~19mg/ A\ L14~24me/ ACh B, Fick
WY, BELWILBENEEEORD 7 v o ERE
TLTkY, ChilBMEEEORRTHD LWMEL
T 5.

IS FERE2IESIO R 7 4 = k4 g
Lic(Table 1), 74 = §ifgl0mg/ B LUF &\ 5 8T
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Table 1 SRR MBS OURIT S 7 4 = e
suapE mg/H | EOM  ESE

~10 | 90 1 6%
11~20 13 } %
21~30 5 9%
31~40 2
41~50 1 8%
100~ 2
& B 62
DI62BIF396162% . b Bhfz.  F iz 11~30mg/H

L 5 ERBNE620118I29% 1T Einin- 7o Lic
Do TR 7 2 IR OAR T VLB B O RSB
DM R EEL 52 LIIMEVTHS.
F 70 BHEUEMIF 5 #cit Slmg/BU EDOEEY
AL, Ld 2o 5B 2 6k 100mg/ B ETH
otz TOXSleEiiEy L AEEI IR ) T
VIRH, EESHAOBASETHAS LEELLRS.

M SLA-GLA Conversion Rate

Glucosaccharo 1.4, 3.6 dilactone (SLD X #&ER)
P53 A LR o Glucaric acid (GLA R #gED)
IS, Rrh GLA oFED #inE & #51 +
SLD &g GLA REBL I HEOHERELDL
25 Conversion rate SRIESREH-CX %, T74ch
H

Conversion rate= b-a x100%
¢

a : 24 S GLA (mg/H)
b : B EHU4RERR B GLA (mg/H)
c 5L E GLA it a0
(mg)
%wﬂﬁﬁ%mmﬁ%ﬁ%%@SUMmAﬁmg
EFEL S YEETH Do L PWE L. FhFR
DOBWHERLEREL DL THS.
bhbnM$ﬁﬁtSU)&k%m§%t%ﬂf%
% 2,5-di-O-acetyl-d-glucosaccharo 1.4, 3.6 di-
lactone (SLA LBEED) W ogHlx BT, BTHFIE
LEMNT DT SLA-GLA BRRERHTH.
HHEr SLD 1,000 mg=SLA 1,500 mg=GLA
1,200mg L\ H5BIEA S b, SLA 3,000mg B 54517
o teDTRDIELTHS.

SLA-GLA Conversion Rate— 27’10‘6 %100%

(a, bIXFTHOEHKLFEL)
b GLA OWIFESEB T - CX MO

TH 5 ERECFENIEFT ik SLD GE) -GLA  #2#n
EOIEHEL 40~60%, SLA (82) ~GLA iR E
TWEX30~40% L LW B DT, ThiEikEel Tk
R OB L 72 (Table 2). FFEG1E52
1185% C% DEHFRIZI0B LT &\ 5 (EEAR R L .
Liedi- TR, BELOFEDEIEEZ RS
BABREE 9 I DI IIERR Y § - TSNS O
REEBEZDRETRIENENZ LS.

Table 2 SLA-GLA Conversion Rate

s | R % SEGIEL Efo S
~10 22
11~20 17 85%
21~30 13
31~40 4 6%
41~50 0
51~60
s = 4
=y Hi 61

FHRGUEAT 4 i I\ Tk SLA #5951 j+h
GLA M3, i35 L5, 4% Crial
Ehicz LoV EEY B, 2058 11SLAD
PitE Lishoiel L&, IR LoRaR#E2 5 5. L
PLAEOREIL TN CABREET STy, L
PEMTENCEZERSC L, TREERCIREDR
EABREHEZETHB DT, ORI —EEE
TELHERS. Z5THLH2ELS 5T LXBE
ELVvEINTOEAHRBOTIIETHS. HEE
TH oA Fig. 1 o2 k< Glucaric acid pathway
o Glucosaccharo 1-4, 3-6 dilactone 75 DREHIT
—Jifyic. Gluearic acid &34 %, Glucuronolactone
DHCFHEEFRIOEZIRTHE2®, Lirl, dL
%, Glucuronolactone % #&-C Uronic acid pathway
ChHMEL D EBBBEELDZ LRFEND LI
COWMIEGIORBANTCED Z LS.

IV GL-GLA Conversion Rate

Glucaric acid pathway @it % Glucosaccharo
1.4, 3-6 dilactone OFERGE TH B Glucuronolac-
tone 3 EL, Ry GLA ~OEHSEATIE2REN
N TRD T AT

Glucuronolactone (GL rB&Ec)% 1,000mg #51
T, Fo&2Ed GLA kL /54wt GLA 1,200
mg L. Lihi-C GL 1000mg & OHE
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[Embden Myerhof Pathway| |Uronic Acid Pathway

A UDP Galactose

|Glucaric Acid Pathway]

d—GlucTa/‘ic Acid

[g=Glucosaccharo I~4,3—~6 dgilactorne)

Glycogen\
< N c Add  d-Glucosaccharolact
ucuronc Act -bluCosacchatolactone
G1P-/ L 4

“ d-Glucuronic Acid == [d-Glucuronolactone |

Glucose — G6P
1 l—X%LuLose
i

b
d-Xylulose 5P +— d-Xylulose

Fructose 6P

3P Glycerate

i
[=Gulonic Acid === [~Gulonolactone

({-Ascorbic Acid)

[P—entose Phosphate Pathway |

(2
Lactate=Pyruvate

v
Acetyl CoA
4

Fatty Acid
Cholesterol

\

TCA Cycle
ATP

Fig.-1 Pathways of Carbohydrate Metabolism.

BTk ZE L THS.

GL-GLA Conversion Rate— 1”266‘ % 100%

(a, bixEIHOBEHKLAL)

Z DEBRE DI FHEITLI0~20%W L5 0T, HE
QUEFIDORRE S GL-GLA #Ric X v 408 L, o
SLA-GLA #3¥3 L3 3@t H7z(Table 3).

GL-GLA #z#327% 10~201% D EHE9FID 5
SLA-GLA 833 H330% L k& EFELR L0 2
PlicF Eich-te. &2AHH GL-GLA ##EMR10%
HUTFTOEBERLIFID 5% SLA-GLA B3 330% LA
LEEREERYRLEOZL LD .

. GL-GLA &30 sA 7 v/ 52 by BKSE
BRI HMBENCRS L Th 210, —ED
R ch 5y, zht SLA-GLA iRl o
B EEDOBARIIED bhvish - .

GL-GLA @i e L 7215610 1 4l I8\ C,
GL #5# R GLA 2\ L. ZoBARE X
hic GL 1% Glucaric acid pathway X b 4, Uronic
acid pathway @4 - IELHEARDOTHES ) L2 D
hn (Fig. D.

V  Xylitol #E&RF GLA

Glucaric acid pathway oaEIfCEY C©H 5 SLA
2 GL 25 L7eBa, R GLA L HAGH
OHEETHALHENT S LB ABEHFIRL Y. T
Tl b { SLA £ GL 25 LIBAT,

Table 3 Conversion Rate

CASE No. SLA g2 38 GL 18
1 34% 15%
2 31% 15%
3 29% 16%
4 29% 13%
5 26% 14%
6 249% 12%
7 21% 11%
8 18% 12%
9 18% 10%
10 32% 9%
11 31% 7%
12 30% 9%
13 30% 2%
14 31% 4%
15 26% 0.7%
16 25% 6%
17 22% 6%
18 20% 6%
19 18% 2%

20 18% 0.4%
21 16% —

L GLA o EicElr LITE STV, 2 —Ko
FEFICIiE 3 %25 Uronic acid pathway o mic s
LEZBNBBAENHB. 2 ¢ Uronic acid path-
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way OFRERImD 1o CTh D Xylitol HEHEL,
Rrp GLA 230l s 2 BB 5 R~ TH &2 RE L TRz

Xylitol B X b ik, BMmoOERLbID &
WO MR BB OC, FIREZ O L mkoRE
LT\ % 9REGS 2 H Y, Xylitol 50g/H (10% 500ml
B wAES A k& E A 20| k.

o 9EFNC Xylitel HEER], R5+P BICE
#He HE o5 EE GLA OB E %177 - 7=(Table
4). ZoMioRFp GLA OEEORBILEW A HE
FxRTEVS 2 Th5. B GLA BR¥mLe
DX - ORFERTER S ST LIERN 3 DA TH
%. 58D 7T H Tt GLA oF hHEazis
LR b 51 EOIA D bl

Table 4 Xylitol #F & FH Glucaric Acid

JRep Glucaric Acid mg/H
Xylitol #EEItGH O HE
FEG | B
12 7 8 9 141516 24 32
1 6f —— —— — ——— 0
2 [12] 14 4 2 614 716 0 -0
3 8 —_—— = — — — — — 95
4 9 4 5—— — — — 0
5 |47 —— ——— — — = 7
6 00 0 1 0 40 0
7 30 06 6 1500 0
8 |15 1 9 —18— 2011 — O
9 11 210 7—— 9 3— 0

R GLA 23% & A SHRibS o & v 5 B,
21w Xylitol OfF#ER R GLA o HlEs ~
AT HAEEYE L XS, F o TRE Xylitol £
MEOHEC L D EOBREHEML o B L.

Xylitol #HEBRLARTE O R Xylitol & (KE - K
TED) Wik 145~1,760mg/ B CH - %o, FFERAED
R Xylitol 843 ~C #EL 7= Xylitol 23R X
Nicd D EF 2 CRMOBERALEHL CAz. ZD
I Table 5 I & & # Xylitol o 0 ~40% 3 F
RSB T 5.

R GLA OBMLT-FER 3 ks Cid, = okl
HL0~3%ThHY, tho GLA o LIk It
5~40% OPFMERCTH B = L xFHE 2 % L, Rep Xylitol
AR GLA JIEEHEL T ATREILEEL 2.7
WL 2 DA\ TTHEEEN I E AR B R oREhe
FoLAE .

F2r bl Xylitol B X b R GLA piKY
WA LI T3 b, FRIEERSIET 25

Table 5 JRefr Xylitol 3 J O R

- %liﬁgl R Xylitol £ mg/50,000mg X 100(%)
g | Mg/ H Xylitol #pasaTED A

I
A 1 2 7 9 14 15 16 24

145 22 29 24 23 19 25 20 20

576 15 11 9 11 15 12 13

422 2 1 2 2 o 3 2

182 5 11 T 9 7 11 11 16
.760 12 22 40 2 20 24 13 23

441 9 21 12 10 12 19 16 21

378 34 25 19 8 7 20 20 17

224 19 25 32 26 8 7 l6 12

960 24 14 15 22 7 5 10 8

O 0 N O U b e
—

HEOMENBEIN0 L (Fig. 1. $7edb% Xylitol
% Pentose phosphate pathway o d-Xylulose 5P
i 5 8 4& L Embden Myerhof pathway o
UDPG s 584 & Glucaric acid pathway 1@
i s BE Lo bR, Xylitol i X &L
¢ Uronic acid pathway ¥ d-Xylulose 5P 2»
UDPG @i C {&BIC 3 S O THH 5. LORHER
Glucuronic acid 75 Glucuronolactone & ¥sd»5
i wmA L, FieEic Glucuronolactone 225
Glucuronic acid st 5 KIS % % 5 PR E 2 b
ha. 24T Xylitol B Xk v R GLA #RltE
BRALTLBDTHAHD. BbhHA Xylitol HHET
I b Glucaric acid pathway ~OfRFE;MEEERD
BEL #E25%. FE Table 4 OEFID &L
Xylitol #E X 0 Rep GLA D#maiAh b a8E
bH5. LoUEH 3L/ TLEATHS
o Xylitol 238 Glucaric acid pathway ST
T5 RBNEHE L D TH S B HETHS
5.

VI Rth GLA &[RA8-Glucuronidase

Frh GLA 1% g-Glucuronidase DIHEWHETH %
Glucosaccharo 1-4 lactone ORPEOFELEZ D
hCwb. Lichio TR GLA DEImiRE §-
Glucuronidase [HE=ME oiging Bk L, B 5-Glu-
curonidase JEHEDETEEI DD EEL LI TS,
Z0 X 5 0% L RIS EY T b O E»O
BeEfa i,

b g-Glucuronidase &MY 100pg/dl/hr P ED
EBERL, HHETR 200pg/di/hr DLE
DBEIHEEOBMAHE L. 100pg/dl/hr LD
BB B TEE L b 200pg/dl/hr AT OBETI
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ZEEe L EHEL .

SLA 3¢ 1 HEE&615EM, INAH 900mg/H 6
A5 2 15fEpNc, Xylitol 50g/H 200 #5% 948
BcsTic - C, REOEECL LSRR g-Glu-
curonidase }EMEDOHEHLY HEL Tale. BRI
SLA F6141H306149%, INAH #1540 8 $i53%,
Xylitol 294Uk 5 Bi55% 1% & 3 Bhviz(Table 6),
T7eb® R B-Glucuronidase EkD WA ETFIx
SLA 52 X» TEDBIBDHR T, INAH B
Bk Xylitel B X - T SLA BERELZ L
A CHBEECED RS,

R GLA 12 SLA FE616irp 5761 93% THItNL <
WhAs,  INAH F1561FH14593% AL Tk D,
Xylitol #£ 9 firf 8 §188% T4 L T\ % (Table 6).

Table 6 [Re g-Glucuronidase 38 X OV
Glucaric Acid oI

SLA 3 g5

INAH 90omg
/B 6H

Xylitol 50g
/H 20H

GLA

B-Glase
mg/ A

wg/dl/hr

GLA
mg/H

B-Glase
ug/dl/hr

GLA
mg/H

8-Glase
wg/dl/hr

:Dﬁa

30 49%| 4

8 53%|14

5 55%| 8

[/ |29 2 2

2 57 93%] 5 1 6% 2 1 11%

it 6L 61 15 15 9 9

b p-Glucuronidase JEMAE T & K GLA 2o
Bz SLA B2 INAH-Xylitol Bl Clig < e
5. INAH #E Xylitol #¢i3 g-Glucuronidase
FEET2RD GLA b EFEFRC R E TV 5B & LA
£\~ Ffe SLA BECLRAP GLA 2L TW3
DICRA p-Glucuronidase JFEMEAMET L i EGIA
6181206 BB % .

SLA #5. 1 Xylitol 5RHC 3135 i g-Glu—
curonidase jHthL GLA @ BEFROEGEHZ2ES
THI, A B ToENEEETHS. SLA
PER o p-Glucuronidase JEM:% HIVFE4, GLA
AR, Xylitol B¥EEFD g-Glucurenidase % A&
WEERR, GLA ZRVGIERTRT & Fig. 2 okl
ThH5H., Tickb SLA 6C3 eRBRAHET% L Rp
B-Glucuronidase % 2,129pg/dl/hr 55 500ug/dl/hr
AL, Rep GLA % 7Tmg/A»b 3%mg/Hiz
WL T 3. & 2528 Xylitol 50g #HEC X - Tk
e GLA 1k 12mg/Ho5 15mg/B LD OHEM
AL TWARTERoR, F g-Glucuronidase

SLACtablet) 3 per os

Xylitol 50g ivi.

3974' mg/fday400
/ .

2000f

/500

[3%)
<
<

1000

Glucaric Acid mg/day

8 Glucuronidase pg/dl/hr

5001

o
54yrs & Bladder Carcinoma
Fig. 2

ful

1. 1,450pg/d1/hr 258 188pg/dl/hr &\ 5 BIF7n{E
TERL NS,

CT DX D IRERRER T R % & R g-Glucuroni-
dase EMEE R GLA B L oBRIIEERLOTH
LEVS IR, BLAREAFERRCEHTSE
HTHbHEELLITHBLERPRS.

v #E %®

e GLA wBid 5% 400 MEAI 2nwT
B H RS I,

1) Re GLA pRe B-Glucuronidase fH5E
WEOIERIVIEETH 5 2.

ARACE 4« @ p-Glucuronidase [HEY
Brdb, BHEO GO EIEENMED b2
%. Glucosaccharo 1.4 lactone gz oesE
B0 ThH 0, T OEEMEE B in vitro
CHERE ShTw5sY, Liesiz TRP Gluco-
saccharo 1.4 lactone% % & 3 1L R b o FBTIE
HEDErbrD T el d, &obe Glue-
osaccharo 1.4 lactone & 7' = YRR D R
Gt o—och b, LENToREx GLA
DF D&+ 3ten (Fig.l), in vitro 3
Wik Fig 3 o Z & & W RIGE T 5P, +
bbb 7)Y TR T 7 P VBRI OBNT
GLA &t7zv, Bk cik 77 by BE BRL
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oc COOH , COOH
o H-C-0f TAPUE G oR
-C- G- HO-G—F1
Sy T oL B
G- -G~ - H-C-OH
oo L—go” & & COOH

d~Glucosaccharo-  d~Glucosaccharo-"
/-4 lactone 3-6 lactone

Fig. 3 In vitro oH[3E&

d-Glucdric acid

-~ GLA 2% Glucosaccharo 1-4 F %Wt 3.6
lactone & 7:%. Licdio T oo 3HER RS
TED L3 REBCHEEL T B0 uE#HT 5
CTEWRAEET b, TAs e LTS
TDZ 7 b vBROBLWT GLA & LT/
EREA TR T b, ThigRd GLA B
R B-Glucuronidase fH EWE T H 5
Glucosaccharo 1.4 lactone 233U T 58
EEEOHEMEELRBEN B EETHDS. T
OHERM M IE L\ 7 B, JRA GLA Hhmic >
Glucosaccharo 1-4 lactone o ¥éinss, & OEE
OEECR B rEHLIRLEWRD, R
GLADIGIRINEFTRI B EAE R WEWVL L LS,

2 B GLA z#inL <R §-Glucuroni-
dase JEMENRIET T2 BIKEBIS KL <&H%
1,18 = Mk FREGLA A JRs B-Glucuronidase
MEEORELE 2 TIWIRILTH S &\
FiERN DB, COFRKRLTHEY) LD TH
B Db,

1 ks X & SRy p-Glucuronidase
OHEETH M. cOBFKROEHM pH & 4.5
LR T & B 7o o, JITE Tl Acetale buffer
TRWTHKIEAD pH % 4.5 L, 18~24K}
MRGSE%. »o s lE#REDK Figd ol
<R GLA®R T 7 » vEEBEKL,
R A Lty 7= Glucosaccharo 1-4
lactone # SIGRACIHEINS € 2 WSS 2
bivs., R GLA BEEOB HBEE,
BERIEMRIC R & e A8 % 3 JE T ATREME S % 2
bihsd., Ukdis TR GLA »mL <R
Fg-Glucuronidase JEM:AMET L 72 & v 5 FEH
Ok, BERFEPCERORPCEELL
2o 7o B-Glucuronidase JHEMH 2372 { X AT
B Nieiedie, OBREEMESBES L
faic Fnend EA S AR FEhTw
H3FTH 5.

633 RS e B3 <R B-Glucuronidase i
My 900pg/dl/hr SEWEE 2 7R LT e fE
o SLA 6g/8 % #EH 30 28k, R 8-
Glucuronidase 13 Fig. 4 o & & BEHhicIER
HENCET LR, #57HHOILA 8 HORR
OEBIEMETE 300ug/dl/hr 205 EHETH -

900~

Prostatic Cancer 63yrs

3001

100+

1 L 1 1 1 1

01! 1ol
3/X//X,23455-79

Vi i stk 8

Fig. 4 SLA $¢5 LR p-Glucuronidase faygi:

oo Column chromatography #477%
> 72. T Sephadex A 50 (HEE lom,
=10cm) o Column % 0.05M, 0.1M, 0.15M,
1.0M o &#EKTHL, Bhicd HElicon
EnFi p-Glucuronidase ORIELXFT/c- 2.
055 Fig. 5 OfRI0OC <, BEY
wH b ERNCEET, LrdE 2458
BETH S LW OB AR U . wHEG)
&Ltk p-Glucuronidase #83G¥E3IEH <,
SLA %ML Twinw FFREED RiconwT
[F#: o Column chromatography %457 - T4
7o, Thix Fig. b ofiff oI o & & < 2B HcK
T, LrboaElbEETH 2. RFPFRIF
MfEs R U Cdh - Td, Chromatography #47
75 LHEBEOEIRVCOPWTH 5. L
- T Column chromatography #4757z 5 & BT
VR EW B R hEIR S &, —RcfTxbh
TWARPBEEFHECR chbBREI R
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Ph.ph

wgl| 005M I Prostatic Cancer
S0 NaCl 41118 SLAI6tab.
80 oM I Normal
70r NaCl
60
3o 0.15M
407 NaCl
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