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RO & » op-Glucuronidase inhibitor @
A 7 B NI HEEIRIZ oW T

#®

RN OB O RN PSR AT 2 R AR O
MR T 5 2 » = X AD\WTIE, RRER
DB B XN T BT TR, EFEE S OH
RARLRERLRT V2,

Densen and Mandell® o kb &, T4 H
= X ARBEREROE(EOEEDY, AmRRE~D
Mg SO EATH T AHE, Ry -HEO
LRI IS M T O ¥4, pbagosome X lysosome
DEMEHIAET S Z LiC X HRERRSOHIEY ",
lysosome i3 g R TR 5 EHEY, phago-
some 7 HOERER L OBAIRNFOEETL Y, HE
AHAOAFEOLRELRSE Lo THBAE TR
Vo LU, O RBIEHERPIRE AR D §
TRDWT—FEHELR B OTRS, BRIT
BT W E R OB Lo T4 TR BT %,

AX O BHEEECIEIT T AR O 2 h = X &
“OWT, Armstrong 543 1 U Hart BT, &
SERBZNC L b, MIEOBENRS O EY, Jakett
B0z lysosome HIREFSR O E R B EHM
EHF T 5, EHELD Y, 35 UEH LW IR
BeEEARRE (AR o) YEHEELTK =V
AT - DFEFRCOWTERRE L, Y ViR
B HLEOREGISERT S L, ChiEEKEC
WU CTHEWEERT2 & LTw%, Colwell 59
AT O KR 2\ B0 lysosome- f-glucuro-
nidase OEMR T A Lx@h L, Tk, H
B HL lysosome EEEE O MBS0 b O L DGR
Tk ERE LR R ORI BT A RE h AT L Z
ERBRLT, SEEERTFRHC lysosome BERIE
W BT ARTFOREEEY RO TGERL T & T 5,

it

R

IKEREREDMETHE (88 - REEFNEE

ZH W AMS64E 7 F18H

acid phosphatase %1% Uh$fED lysosome FFHENG
st L TR EfE R R R T B O B £ FE A

BB TAZ X RITE L, EEEEDE
TR S E BT B R EERL Y,

L EEHE, FERE O BRSO TIRENT D
f-glucuronidase [AEMBEDO HEERHAIcELT A, i
FREHTIC X 0 WL 7e\ 5 FEA25,5000 & v B
DIEEHBEOHEEY R L DT, TOSH: - il
5O RETFOERC OWTHET 5,

REBHBELUAE
1. HHEH

BT FHEERATL v s Shiee  BEEE
Mpycobacterium tuberculosis H37TRv #ds L0V » 3
e M. bovis BCG #,

2. RN
1RA SO Sauton FH® (FR) #RAWI.
JRA & OZE: Sauton FEHLO AL

" L-asparagine 8.0 g
Citric acid 2.0 g
K.HPO, 0.5 g
MgSO,-TH,O 0.5 g
Ferric ammonium citrate 50,0 mg
CaCl, 66.6 mg
ZnS0O, 26.7 mg
CuSO, 4. 14 mg
Co (NOy), 1,33 mg
Glycerol 60.0 ml

7 ver=7KT pH 6.8-7.0 iyl , HEK
G4 1,000ml L%,
Cong 1l o=y 5 A2 200ml FoELT
121°C 154 MR Ui
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3. BEFROR
M. tuberculosis H3TRv f% LEMiAe o 255

Sauton EHuC 37°C CIELEHEL, 3-4:@igc 7

A7 4 0%~ (GF/B: Whatman) {EBLE D
%, DECIHUTIER A YT 5 vy 4 4z — (TM4:
WELEEYE) TIbB LT,
4. BEREMHOBEE
1) HERERROFEY
1) EFEEMWREORRKOHR 8L

FE L TEEESYREOEANIED lysosome B
TR L.

EATy FFFERL, Simmons O FEO R H#E
EAEY b (A==, 3, FEHO02) DOJE
fEc12% 5 24 v-AEEANK (pH 7.4) % 12ml/kg
WAL, 1SS L, ABRAEKCTE
M i U e b B 8 LA

EAEY P27 > — 24X, Oren 50 J
EVRHETT 24T, N ORI 1.2% » A v~
BEHEK (pH 7.4) 4 30ml A% 4 0 B lgler
B L =207, —OR R LT,

TAT, Miliwre Ty -2, EEELE, b
B - B, WeiliL, 540 aBEeEKY
TEA « 38 L TR L2,

=y AE~ 77 »—x, CF-1 =wx (4-
8B4, &) OIEFIBIENESMMEE X b EE L
23)

=7 b YRR, ARLOFEPCE LT b
U (FEH 2ke) DEREMIC, 0.1% 7V 25 vtk
BREKE 100ml/kg AL, 48HBIECRAED
0.1% 70 2y v AL, EHLICEOSEEECE
RAED1% 7Y arvEiE AL, BEO V) =5 Vi
ABERHEE, =7 P VEER - B U CEREMmcE
HE U TR TRod A T AR K TR L7,

=T MU=z eT =00k, BB FEEICE
T, =7 (FEH2ke) O iR K 4% €55
VB ANK 20ml HEAL, 48EECES - i
MU TEE L 2,

b FEREMEmMEL, REFTEREngtE Y2 ~
IhESIhice MBI v, Clausen 552
WHEUT, MB4BERHLT 6% 52 5 v—4E
BIEK1IE% 2 T, 37°C 1R s, kEo
plasma i3 X ¢° bufly coat % #ER L7z,

Bl EREQU 7o AR T 2- 3 EEO%
#10.1% Triton X-100 Mk, T r vhkEUH

AF = The k- b EfERL, 1,500xg 15
SEEO U B R BRI & LT U,

fr¥s, lysozyme JEPEBIEICIL Oren &k
BUCHE e, P~ rT7 > =ik, de
Duve 2% X 0% Carrol & O J5EE® 08 U T4
BUCBSREY o, Tihbh, HERL-sLE,
FEE< 7 v 7 — R EBEAEK CROESE, B
RV 0.25M sucrose % g THEDR— b & L,
1,000 g 10MEE O L % 2 51218,000% g 20
ShEL L, FO L% granule rich fraction & L
72 Z @ granule rich fraction % 0.01M 7 = v
LT & AL L 2 ©6ic, CM-sepharose
(Pharmacia) % 24 + vaiifaz e~ 257 4 —
T, 0.05M potasium phosphate buffer (pH 7. 4) ¢
BIREEE 0-1M gradient GEH, B 6RI-IEMEEL
% HMHER lysozyme & L THEER L,

SOy, THIRO BERES & LT, PiFEhsko
B-glucuronidase (Worthington), Heliz pomatia
% o  p-glucuronidase/arylsulfatase  (Boehringer
Mannheim), XIEEHE®ED f-glucuronidase (Boehr-
inger Mannheim), BRI gD lysozyme (Sigma) is
LU ARHED lysozyme (Worthington) % & 3t L
2o

2) mE=AE, P EE~IRT - BED
B-glucuronidase FgHiH:

M. bovis BCG (FWH#k) OEE 1.2x10° @,
EAEY b (= PU—F, &, FEH008) Ok
TR i T ef@ts 5B R, PPD 5 pg % HWCHWN
RISZ ATV, A8MRIHE, RAEDCRECL hEBER T v
WE-DREBERHRL, EbC 1.2% h¥q v-kE
K (pH 7.4) 2 JEEMRCEAL Bl L= 7 a
7y —vxiE L, Nozawa B OHE® 8 UM
Lz, Tiebb, HECBE LIc<7r7 » %10
Zo R IR M BN 199 B TRRIRER, FEE IR C
2-3MBELEBLIZLDY FS5ATF 4 o P e L
Ak, COs-incubator ¥ ¢ 37°C 2 -3pFRjmE
Lice DWT, BERECHEEY L < BVIEREHE
ABELIOBIE, 1mM EDTA iy PBS(—) %y
ZCERCISAHSEL, -8 A= VT THRE
MR S L oo BN AlEMEEY PBS(—) T
2 -3 ERE LR, 0.1% Triton X-100 % fuz <
REUHR— PRIERL, 1,500% g ISAHREOLE
BEERIEE LCHER L,
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BA  EEERE

(2) BEREEOBERSE
1D BAMEDK o FREERTRIE O WE

Mead 50 F7E30:30 @ # 1°C, 4-methylumbelli-
ferone FEMEE A AHELLEETCHE L.

RISWEHRE ¢ 0.1 M acetate buffer (pH 5.0) iz 0.2
9% Triton X-100 % hnz 724D,

fh 2t FE ¢ 4-methylumbelliferyl  {4-MU)-3-D-
glucuronide, 4-MU-phosphate, 4-MU-2-acetamide-
2-deoxy-f-D-glucopyranoside, ¥ X ¢ 4-MU-8-
galactopyranoside (% .4 Koch Light Laborato-
ries) % %7K ethylene glycol monoethy! ether (methyl
cellosolve) 1= 10mM & n X5 BT stock
solution & L, AR AN TRRL, BEER
RS 0.2mM Kind X 5 HEEE LT

I KN 100 4 XEERNE 100 4 % 37°C
C204375] incubate Lic®D i, 5mM EDTA &%
50 mM glycine buffer (pH 10.4) 3.3 ml % jnz THK
R EL S, WELE 4-MU » 8% Est (B2
SIEIEEETT2048) O EassFisonm CHIE L 7o, B
FEiEMET, p mole/min/ml THFH LT

2) lysozyme TGO BIE

Micrococcus luteus ATCC 4698 DEF WK Y '8
ELUCH% Parvy BLOFERO—REBH L TME
L

RIGHE#EE : 0.1 M sodium phosphate buffer (pH
5.5),

BESEE 0 M. luteus ATCC 4698 (Boehringer
Mannheim) % RGiEZC 0.1 mg/ml & L, #HE
HPEFK No. 2 TIFRBLCL O EERE L,

WEEE  HEW 2.5ml wXBIHETOF 2y b
WA, 37°C 1-24yf preincubate L7zD 1L,
BesRyE 0.1ml % jnz <X <M, 100-50Z5 3
g5 £ 07200-0510% 10 mm - LIEEAGE 7 1B % B

(WFhd B2 Bt 37°C T ODgenm DO
WEE b T, BEEIGENL Sigma units/mg solid or
mg protein ¢ LCHFKb L,

3) cathepsin D {EM:DRIE

~% 7wty (Typel, Sigma) KL L CHEIEL
T2 TTehh, BEERK 0.5ml 8% ~Er/m K vk
0.25ml & 1M formate buffer (pH 3.0) 0.25ml &
FPRZC 45°C 6043H incubate LD %, 3 % TCA
Sml ¥z CTRIEX EL &%, 1,500 g105 MR
Ll BE®RI2\\T, Lowry BHOFHEEP2 A O
#f tyrosine % EE L 1%, )

P X b @ B-Glucuronidase inhibitor D434k - #4K

5. BRETTHONESE

R 4 O [EEREEDONERE ] LFROFIETT -
foo FThbb, FEBWCEIHENEHCH G5B
EBWwol/28E, ThEFAED Aﬁ~glucuronidase in-
hibitor WHEEL TZOBREEHEL, “hy
inhibitor (+) activity & L7z, B-glucuronidase in-
hibitor ¥ ® &4 b 1z inhibitor OEMIZH 7o buffer
wEENLIe L O DEES inhibitor (=) activity &
L, FREL - TRERZZEE L,

N B inhibitor (+)activity
bR (%) = (- inhibitor (—)activity

) X100

B-glucuronidase inhibitor DOfFEFHEHIT, €AE
v MFFERHED S-glucuronidase (100 p mole/min/

D LT, BAvA inhibitor D& vtz BR v v
ME7 73 v& standard + LT Lowry BODJ
EPCIEL, TOREER(%) % logit RSy b
LT bR AR S 50% e (50% inhibition
dose, 50% 1ID) %k, Zh#% pB-glucuronidase in-
hibitor @ 1 BAfz & L7230 37
6. [-glucuronidase inhibiter D435k

U WEEM

ERTRCERR LA T0% 8 (472g/l) with X
WP, KERTERL, FHL Y% 14,000
X g0 MmO L TED, TRt 0.02M Tris-if
g buffer, pH 8.0 (LLF 0.02M Tris-Cl, pH 8.0)
CRLTEVER LI, LEL Tz 5/ -4
A 1T - 7o,

(2 7x/—LAE

LRI DT0% FRGi e Lg% Morton & Dy E*®
LT &, —ARBELI, Thbb, KEWTE
FRLIA S n-7 & 7 —A%20% (v/v) kb X dK
ML T3059-1 BEEHEL, 7%/ —VBL 70%8H
R % & KBO BRE BB 2 h 5 hBHg e
1,500 % g155EELL TED, Tha 0.02M Tris-
Cl (pH 8.0) v LCHEFTHBMRL, 7 &/ — VLE-
BERBE LT,

(8 1AV IR T T 4~

PEE 2.5cm, X 40cm ©#H 5 s DEAE-
sepharose CL-6B (Pharmacia) % 3%, 0,02 M Tris-
Cl(pH 8.0) @ CFEHb L 7D bic, 7 & 2 — A LTREE
RBOA X vERIn< 257 4 —%fTolc, T
0.2M NaCl 7i 0.02M Tris-Cl (pH 8.0) ‘¢ stepwise
I LD, 0.2-1 M NaCl gradient wE A 1T
W 3 ml OB L dee B0 EIRIC O\ T BTG,
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PSS LS

EATE .y bEFFRBRARD  S-glucuronidase FHMET K
TR EFEER HE L. B LRI EREE Y% 7
— L, BUENMES® Diaflo menbrane PM-10
(Amicon) % i\, BEH AFE 3-4kg/ecm® TCinfF
FRAMELE L 7= D% f-glucuronidase inhibitor DFf
e L, DEOSERIHEL .,
7. pB-glucuronidase inhibitor O 47ER{k2egYMELE

1 pH DFE

B-glucuronidase inhihitor D—E&%* & b, 0.02M
GTA buffer (pH 2-10)* —TF&— i LU T 48K %
P L 7-0 %, B 0.02M Tris-Cl (pH 8.0} &
HUCAHMFAN L Ch &0 pH wRLIE O
WL EHTEERY WE L,

0.02M GTA buffer DR

3, 3-dimethylglutaric acid 3.208
Tris (hydroxymethyl) aminomethane 2.42g
2-amino-2-methyl-1, 3-propandiol 2,108

%, NaOH & x o HClL wtPrE® pH (2-
10) L, HEKCTE£EY 1,000ml L L
TERT %o
@) IO
60°C, 80°C s X O Be/KAT10 M n BB i,
b OWo\ TR A B L7,
(3) WHEAEDOEE
1 Fy v
A-glucuronidase inhibitor # ZEBIKH L TENT
#, 2/ 7BREY lmg/ml WL, P 7
v (Typelll, Sigma) % 0.04M Tris-Cl (pH 8.0) i
BELT 2mg/ml LU, LO1IBTREDO B
glucuronidase inhibitor ¥4 pns T 37°C 604MRHAL
kg R
2) DNase ¥ X {8 RNase {3l
DNase (Typel, Sigma) ¥ X 7% RNase (Type I-A,
Sigma) % 0.2M acetate buffer (pH 5.0) ML
T 2mg/ml ¥ L, B&E® B-glucuronidase inhibitor
Wz iz < 37°C 605 FIMEE 1T - 7o, 7ok, RNase
R 52 Lab100°C 5 HRAmBL o b O FH L1,
@ EIEENEO B
N% 7 % 7 — AUFE{T, 1,500% g 165850
B7x s —ABREBREL, KEYEFRL CHRIEENE
DEEy Ziz,
(5) EREREBALEE DR
B-glucuronidase inhibitor ¥z 1 M MnCl, %1/20
AL THEPHE, 1,500% g I55EL L hEL B

29 (5), HE56 - 107

i, RSSO 8 B,
8. p-glucuronidase inhibitor MOAEFEM(CR(T

TEBREOME

BHHUDFEIRKZH L THBN L pf-glucuroni-
dase inhibitor %4 OERHE CHR L CIHEEES
MEL Iz, AVIoER®KE, NaCl KCl, MgCl,
CaCl,, MgSO,, Na,S0,, (NH,);SO, % X ¢ NH,Cl
O SET, £hEh0.05, 0.1 X0 0.2M Higw
Fiv e,

9. BRSE

Polybuffer zz#fafk PBE 94 L Polybuffer 74 (v
b Pharmacia) # ivb27r< 7 4 —h v vk
ZX b, f-glucuronidase inhibitor D& HA HEE L
7249,

PBE 94 % 0.025M imidazole~-HCl buffer (pH
7.4) L, AL bufler W LUTHRLE 8-
glucuronidase inhibitor D7 v ~< 1 7 4 —H v v R
T -7z, Polybuffer 74 (pH 4.0) - pH 7.4 »:£.4.0

TEEZ RS, 251 01N HCLwCiElid Ty,
3ml ¥ L, £0BEEMC pH 2 AEL, &
P EE B EE R JIE L 2,

0. SFEOETE

Sephadex G-75 I L % ¥ AF@EECIT 7. Tk
b, HE Lbem £ & 100cm % 5 412 Sephadex
G-75 %35, 0.5M NaCl jy 0.02M Tris-Cl (pH

Mycobacterium tuberculosis H37Rv
37C3-4 weeks on modified Sauton broth

Filtrate (GF/B)
70% SAS fractination
Ppt Sup

20% (v/v)butanol treatment

f |
butanol phase boundary layer aqueous phase

DEAE-sepharose chromatography

f-glucuronidase inhibitor
Fig. 1.

inhibitor from unheated culture filtrate of Mycoba-
cterium tuberculosis H37Rv

Purification procedure for B-glucuronidase
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D HEEE R L b o S-Glucuronidase inhibitor @43 - #EE

8.0) THHLLI-DOBIT, |8 UREEKE X L BT
L7: B-glucuronidase inhibitor 4 yEinL., @G
Loml 3oL, EiExs v BE LT, 4
TRAMERE 5 5 2
heim) % fus, v ovmE7 47 1 v (MW : 68,000),

BIRT AT S v (MW : 45,000), 5% F U S s — s
v AMW:25000) BLEGFF2m—-n ¢ (MW:

12,500) oz — v L g L7, 8-glucuronidase
inhibitor D4 FREEHET L 72,

R B K &

1. jB-glucuronidase inhibiter 4%
M. tuberculosis H3TRv PRooJEnshLsimg L v o
iy, ey i

H# ., + (Boehringer Mann-

B-glucuronidase inhibitor @ 4)#

ko f-glucuronidase 12%f3 % RH TG A Fig i
E LT T OFIERCHE - T 1T - o

e OIEE Fig. 1R ©5 5,

1) WL
BRI D70 % PRI ENT ORS -, B IFWE R o
R FIEED 3 2 BE S I Eh 5 D& T, K
W L TR E it s Te, BB 2 Wb
T, EBLITHREMMIEY 100% © EThiTdt,
jisy% = LA bR EIN T B C LT E b
12,

@) 7& /=
FRPRS S BCHIET 5 THA 5 [FEOEEY
Ex, T0%ERAL EFZ20% 75 7 —A THAH L
7,

EDIER, 75 - B ET0% BT YA St KB
& OBFMC R AL U (Fig. 2a), i1, 500
X g1 DT L b, MWEOER M2 v 2 b
7r dise Gk & e WA S RIRT 2 2 L CE L

b)

Fig. 2. Qily educts appeared at boundary layer between butanol and aqueous phases.

a) before centrifugation.

h) after centrifugation, boundary layer was packed tightly between two phases.
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(Fig. 2b), =7 & / — AL RBI70% sIF0Hi %
EER ORI FEED62%, BEFRPOThO61%
DBTTHI ERRD bR,

@B 1A v r =257 4 —

EHRBEY 0.02M Tris-Cl (pH 8,0) &% L-CEN
g%, DEAE-sepharose WX B4+ v7is#air m<
FNIST 4 —EToT,

ORI, Fig 3 ai+ I 5w NaCl 215 0.3M
T X D EHLCL % ODgenm ORI Y — 2 1—FK 1L

DEAE-sepharose CL-6B (2.0X 20cm)

THERBHDOY, BRIFWEFDh042% O EiE
MRS B FeD T, Tk f-glucuronidase inhib-
itor ORFESR & Uiz,

Lll, EE#EFEWH -0 S-glucuronidase inhibitor
DREEORKERE % LT Table 112, ¥ o4 4mRE
DR EEMES logit Fie v r , b LT Fig. 4 ©RL
7o

FEROSBED50% 1D 1EEREH 42.0 pg,
70% FINGREHTNT OPLEAS 580 g, [ U< E3EAS 7.5

100
i 5
I T 0, 1 <
A%y g
0.8F | % {1 3
. o 8 H
= 1
S . 80 !
] 0 !
06 +0.2M +0.2—1M NaCl . =3 !
g NaCl gradient 2
£ o g .2 —~
2 - L S 450 =
o R =
< 0.4F - &
?) S 2 q:)
= ) 5=
c B 3 4 =
3 o= i
= . g S o
=< oz 1\ e = 04 g
g £ 8
4 i A
o — e
0 1 1 ) L 1O, I 40
50 100
Fraction number (3ml for each fraction tube)
Fig. 3. Pattern of DEAE-sepharose ionexchange chromatography for g-glucuronidase inhibitor

Table 1. Purification of B-glucuronidase inibitor

Specific activity

Total protein 50% ID  Total activity (units per mg of Purification  Yield
(mg) (pg*h) (units*?) protein) (fold) (%)
Culture filtrate 3,234 42.0 77,000 23.8 1.00 100
70% SAS fractination
-precipitate 1,290 580 2,224 1.7 0.07 3
-supernatant 570 7.5 76,000 133 5.59 99
20% butanol treatment
-boundary layer 118 2.5 47,200 400 16.81 61
—aqueous phase 166 35.0 4,743 28.6 1.20 6
B-Glucuronidase inhibitor 26 0.8 32,500 1,250 52.50 42

* 507 Inhibition dose: g of protein measured with Lowry’s protein assay.
*2 One arbitrary unit denotes the dose of sample exhibiting 50% inhibition against 100 p mole/min/ml of

B-glucuronidase activity from guinea pig PMNs,

866 (68)



BA  EEEEFES L b © B-Glucuronidase inhibitor ®4yE -

90

L}

-
<
T

-//

2

-Glucuronidase inhibito/ /

Butanol treatment
boundary layer

A/

e

A

Inhibitory activity against S-glucuronidase

v

=z

E 30r

™ / 70% SAS-Sup

N Culture filtrate ]

& 100 4

g

& 7 P

’(llllllll i b 3 ppal L bt s 1232} i St S 3 131
1 10 100 1,000
Dose of sample (ug)
Fig. 4. Inhibitory activity of p-glucuronidase inhibitor at various purification steps.

pg, EHRBEM 2.5 pg, f-glucuronidase inhibitor
ER 0.8 pg ThHH, HFEMEICILBL TILEET
$5afE 0 ERTRD BE,
2. p-glucuronidase inhibitor HE&(ICRIFTHE
HEORE
EESIOHE ¥ C2BHARERED 7 7 A2 4 KT
OB HL, BEFEE 2K T - LT, T2
/= WIBSERERO 2 v o5 o BE s LU S E
% {IFE L, p-glucuronidase inhibitor 2 4: DRFRIRIEE
BEBRF LI, & VA2 BREBS IOEERL7 7 A
2 1ARY h DfF L LC Fig 5 KiRLTS,
b, 2 v s BERIESERYYRT S 28
BECAMHEINL, TAUERER—ED H%x /O

. (] <l
* Lo

130t bl
B \ Z 3
£ A P * o1 & 3
£ 20 5 L z 10_§
g alp -
° ¥ L, B S
£ N 1,000 i E
2 10 \ S =
o 1.0r / 2| o
c / AN £1 &

J | T s -6 2
0 i 1 Y %
Incubation period (weeks)
Fig. 5. Time cource of f-glucuronidase inhibitor

production by Mycobacterium tuberculosis H37Rv.

73,

4EUBEUS EARA bR, thEBE 5L

HOBCEBBIZ X540 LBhh b,
SHICHUTIERTI, 2BHEHS gL A L

BRI,

4-6 BRI TR TOELE

B, 6Lk platean W@ LT, ThbIRED

Tt
Z&#‘fﬁ@{ﬁ%"ﬂ? Lf:o

50% ID (3% 4 BEEE 2.0 g gD

Table 2. Physicochemical properties of f-glucuro-

nidase inhibitor

B-Glucuronidase inhibition
activity (units)

Treatment Not—treated Treated
60°C 10 min 174
80°C 10 min 174 174

100°C 10 min 174
pH 2.0 389
4.0 389

6.0 389 389
8.0 389
10.0 389
Trypsin(lmg/ml, 37°C 60min) 270 0
DNase( ” ) 167 200
RNase( 7 )y 167 192
n-Butanol (20% v/v) 502 431
1M MnCl, 502 570
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3. f-glucuronidase inhibiter iRk 2eagy R

f-glucuronidase inhibitor D EEIC BIF T & OFE
TOEEZ O, Table 2 WF TR L,

Tidot, HEEMT 60°C, 80°C %178 100°C
105Dz, pH 2-10 O\ EETRETH b,
DNase % 1 ' RNase 4TI L o Cik BE% 70
WAL, R Y Sy VI oo TR AR L,
i, T2 AR DBRIFEAE X - CHRERE
DG Richh B, MnCl X % RERAE
AU TEEETH -1,

. . /\\

100} -

N\

[
f3-Glucuronidase inhibitor (—) \.

B-Glucuronidase activity (p mole/min/ml) ®

f3-Glucuronidase inhibitor 1.25ug

o R O\ -
(e}
o Op -
o
2 = -
2 o
= L o 4
X
o]
0 [0 ol ——T6} [ 2 1 L 3

3.0 5.0
pH

Fig. 6. Effect of pH on the activity of S-glucuro-
nidase inhibitor

4. p-glucuronidase inhibitor FM:M=5g pH
Ty MFFRERERD  pf-glucuronidase 3
% p-glucuronidase inhibitor DI EMEES pH 2. 5-
6.0 DM CHIE L, KW E LT 0.02M GTA
buffer 120,2% Triton X-100 %z 74 ® (% pH)
vy, TO#ER Fig. 6 R LT
B-glucuronidase DEFFIEMDZE pH % pH 3.0
M 5 D L, inhibitor D3E#EE pH 4.0-5,5
DR E v pH Bicoai s, pH 4.5 sy
TRLIEWTH T
5. p-glucuronidase inhibitor (DfE s
4-MU-g8-D-glucuronide ¢0.05, 0.1%X0" 0.2
mM % 3H & LT f-glucuronidase inhibitor HRinge
EIEFIBET T, TR FhoE L2, bEFEREA
3k B-glucuronidase {E¥Ex WEL T, B-glucuroni-
dase inhibitor DO EMEL BT LI, + O K& 1T
Table 3 ¥, %% Zh#% double reciprocal plot ¥
Fig. 7T R Lz,
wn - R EO VPR /s ik, —3.0T%
#>% non-competitive pattern % ixd = kAl 7o,

Table 3. Kinetics of p-glucuronidase inhibitor on
B-glucuronidase activity

V (p mole/min/ml)*?

S (mMy* C | B-Glucuronidase inhibitor
ontro 0.48 ug  0.96 ug
0.05 38.3 23.9 18.3
0.10 60.6 41.9 32.1
0.20 103.6 67.6 52.0

* 0§ 4-MU-3-D-glucuronide
*2 Y : B-Glucuronidase activity

3-Glucuronidase inhibitor
5.0 0.9 g

1/v 0.48pg

Control

%?gﬁé ' i ' 20

- 1/s

Fig. 7. Kinetics of B-glucuronidase inhibitor on
B-glucuronidase activity (Double reciprocal plot),
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6. p-glucuronidase inhibitor MEFEM(CRIFTHE

HEORE

Fig. 8 iRt X vz, Fv-7o 8 B OEHERE (T
T 0.05M ¢ p-glucuronidase inhibitor 3D
WMEHEL T Hhte, NaCl, KCl 3 X ot NHCCL ¢
T DA R YRR CH oL, CaCly,
MgCl;, MgSOQ,, (NH),SO, % X U8 NapSO, CilEEE
THT,

100
B-Glucuronidase inhibitor 2.5ug

% Inhibition

Concentration of each salt (M)

Fig. 8. Effect of each salt on inhibitory activity
of B-glucuronidase inhibitor.

Symbals: NaCl (), KC! (@), MgCl, (A, CaCl,
(A), MgSO, ([1), NazSO,(M) (NH,), SO, (B,
NH,CI ( x).

EEBIER & B UAE P T, AEERKo 0.06M
FRINEE D 1 & VEREE (mV) =2 v & 254 ¥7 4 —
A—F— (=a=2) ZRVCHETS &L, NaCl:
6.0mV, KCl:6,0, MgCl:70, MgSO,:6.0,
CaCl, : 6.5, Na,SO, : 7.0, (NH,),SO, : 7.5, NH,Cl:
6.5 T, IERMOHBED 4.5mV L TFhi
L5-3.0mV B AR LIch DD, A F VERE &)
i RO L ORI RIIER L Shrh o .
1. EBANE

PBE 94 ! Polybuffer 74 ¥ fivfc/m< } 7 4 —
s v P BT % f-glucuronidase inhibitor DE
B2z —vE Fig 9 KRl

FOfER, pH 7.4-4.0. O THEEEMIRH &
Nishots, #oC, 0.1 N HCl zr st
frk 5, =220 ODgenm WIR ' — 7 HHH X,
B NTHEHRTH Y~ 7 —F LU TUEEN R D b h

PBE 94(2.0X 20en )

100

o
Polybuffer 74 T | 2o
l (pH 4.0) g
.. 0.1N HC 1 811
AN o o 4 ®lody
=} ., 4 0
= ., —
% b \\\ s - 2 § <
3050 e 450 B2 5 |
2zt P
2 B i
el \ 1 %sP=
B L \ ] £ £
S F &0C Pl e 1 —:.; %n'l
o AN/ M
50 100

Fraction number (3ml for each fraction tube)

Fig. 9. Chromatofocusing pattern of B-glu-
curonidase inhibitor

too ZDE WO pH X hA ihibitor O%E ML pH
2.5 M EHEE ST,
8. SFEBOEE

B-glucuronidase inhibitor ®4>F&i%, Sephadex
G-75 @ »A{FBREI L H#9 25,500 & FHE S h i
(Fig. 10},

r O, Cytochrome ¢

100~ \wmpsimgen A
R ogg albumin
L ‘Q

50p

Ve (ml)

N\
ANY

1 1 1 3 v gl
10¢ ’ 10°
Molecular weight

Fig. 10. Estimation of molecular weight of f-glu-
curonidase inhibitor by gel fltration on Sephadex
G-75. )

9. #£%5 lysosome EEE(CHd % p-glucuronidase
inhibitor OEH
ks BT T B A EERERC TusT  f-glucuro-
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Table 4, Relative activity of f-glucuronidase inhibitor

Enzymes Source*! 50% 1D (ug)
p-Glucuronidase Guinea pig-PMNs 0.9
“PM¢ 0.75
“AMy 0.8
Mouse -PM¢ 36.0
Domestic fowl-PMNs >41.6
-Mg >41.6
Helix pomatia (Boehringer Mannheim) >41.6
E. coli (Boehringer Mannheim) >41.6
Human-PBL >41.6
Beef liver (Worthington) >41.6
Acid phosphat B o ‘
el prosphatase .. Guinea pig-PMNs, Human-PBL and .
N-Ac-B-glucosaminidase . >41.6
. Domesitc fowl-PMNs
B-Galactosidse
Lysozyme Guinea pig-PM¢
Egg white (Sigma) >41.6
Human urine (Worthington)
Cathepsin D Guinea pig-PMNs >102

* Abbreviations—PMNs: Polymorphonuclear leukocytes, PM¢: Peritoneal macrophages, AM#: Alveolar
macrophages, PBL: Peripheral blood leukocytes.

nidase inhibitor DB2E% ¥ & T Table 4 R LI,
(1) pB-glucuronidase =33 AR EEH
B-glucuronidase inhibitor |= 1%, IFpER, I

Ee s rT7 s - BIVE R 7, -2 g3k
B-glucuronidase wH L TIE, 50% ID HEhFh
0.9, 0.753 X T¢ 0.8 pg <, IBEFEECH S FAE
TN, vy Ak~ 7 w7 — CHEOBERIE L
Tk, 50% ID 13 36 pg T, TOMEFEOREIFES,
KIGHE, Helix pomatia, = v } VEFREKELIO=v
MU w s R T e - SRRO LR U TR ER R
ELFEDbIIEd T,

ZHIEHLTC, = P ARBIAmRE 4N BBk
A-glucuronidase WX LTIk, \WwFhibh A EX
(Bii&CIL40-50% , ## T1320-30%) T plateau 1=
ELick®, 50% ID &b aZ L2 C&ihote
(Fig. 11),

() Zofholysosome BERICKT 5 M EFH

B-glucuronidase inhibitor 13, 4%, FIFHER,
v FRIEMEAnNER, =7 ) IFERRIkOMO lyso-

P =
901
o g . . .
g 70! Guinea pig PMNs
£ 50- p——
® / ./ . 4
- 20 Human PBL. |
: —_
S . " Beef lver
o -~
10F
P T
1 | aal 1
1 10 100
Dose of sample (ug)
Fig. 11. Activity of p-glucuronidase inhibitor agai-

nst f-glucuronidase from human peripheral blood
leukocytes (PBL) and beef liver.

some 45 (acid phosphatase, N-Ac-f-glucosamini-
dase, S-galactosidase) T3t Tite < L EHEY R
AR ote, Fl, AT, MEE<rrT 5,
EH B ik e P REED lysozyme LT,
M FERBRESED cathepsin D kLT % B4 B4
LA bhTeh o T,
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Table 5. Inhibitory activity of §-glucuronidase inhibitor against f-glucuronidase from guiea pig peritoneal
macrophages immunized with Mycobacterium bovis BCG

.+ 4 Skin reaction 9% Adherence p-Glucuronidase activity 50% 1D
Immunization* (mm)*2 (adhe?}gnt cells/PEC) (p mole/mim/107adherent cells) ( Zg)

+ 15.8+0.29 79.6 8,9761+1,615 0.34

- 0 23.8 12,791 £2,878 0.35

%1 Guinea pigs were injected subcutaneously with 1,2 106 viable cells of Mycobacterium bovis BCG

(Japanese strain).

*2  Five weeks after immunization with BCG, skin reaction was performed using 5 ,ug. of PPDs and the

diameter of erythema was measured.

10. - BCG ®@EILE» MEER /O T 7 —S0 8-
glucuronidase SEi(-=#13% p-zlucuronidase
inihibitor OEZE{EHA
BCG #pgie v, b OB S » HoRE

@ p-glucuronidase JEM:% 100 p mole/min/ml
zZH4kt% . B-glucuronidase inhibitor & X % {EHEH5E

wHEIEL, BT, b Lo FECAEL TELR

Ean b i Lice £ O#EIL Table 510

L7, :

B S i ke s N R R I R BRI 3\ T EEIRY
KA, IR CIR ORI e <, R
R e b B R E R O Bl AL SR ET9.6%,
FEREERE2B. 8% Thot, 1o, BEMBR 1x10°7
B n o S-glucuronidase FEMEITHERE 8,976
mole/min/ml, JEGEERE 12, 791 p mole/min/m] THE
RO FHRR WO I BT, Lvl, 8-
glucuronidase inhibitor i X A EDOFZT Hik, &
2050% ID A 0.34 pg, JEREEREDO A 0.35 pg
THRBHECEEELED Bhisd o 7,

% b

EEEIE EWE % Bk ORRIFE PR T 584
RAHECHEECT b5, MRY, HFHr?
DO 2 — AT, 19655 LR - D FE DO HYER
BRI Uik, BifeE T JHREED  Strepo-
myces ¥ LN Actinomyces OHHEBOREPR T X
0B  OFEEILEWEY /v - BE L%,

D%, lysosome BEE I BRoTHhDE, leu-
peptin3®> 4 ~48 43 cathepsin B %, antipain®”*® |2
cathepsin A ¥ X U'B %, chymostatin®®»5® 3
cathepsin A, B & XU'D%, pepstatin® = g
cathepsin D %, isoflavonoid®® 5% {3 S-galactosidase
% elastatinal® Lt b &k REERIFRD elastase

B ENERELET S LW oM STV B E T,
Ohmura 5571 v FERIER © elastase % [HET S
elasnin %0 F IR It B Actinomyces 75 R\ H
LT\ 5,

UinL, BR3P e s O R R
W b lysosome BEF T A EMEL LI
W2 L, Colwell H7te b BUEBEI1998R D K
HMEr zre, biE~sn7,—VHEED $-
glucuronidase JEMEFIEET HHS, 7o FEED §-
glucuronidase 3 3 O8EAE ., FHIED lysozyme
alkaline phosphatase =3 LTI EHRELR I oL
TERRLAR LR s L OEELSLIICFE T
v RS H37Rv #EX v pEEL, Mixzed para-
crystal tuberculoprotein-glycoprotein (MCTP-GP)
LA R TS, AT, MPREREED acid
phosphatase, N-Ac-p-glucosaminidase, N-Ac-p§-
galactosaminidase, p-glucuronidase, B-galactosidase
# X0 a-glucosidase R ETH & LB oMIT LI
WP LS R LT IR,

FrTe EIEEEE M tuberculosis H3TRv #o
JEnBEEIFE X v, B-glucuronidase inibitor D4
Mid A do, 4 M4yHE L7 A-glucuronidase inhibitor
VL, BRI D0 % SR BER20% T 2 - T
BBTLZ LY, Tx 7 —ABEKBOBREIC
MR sk MBS RERCEN IS & v s Bk
DYBTH Do BEBRIFWRE RN LIt CEE T £
7 AR AT 5 T D TR R ORI A Hh
DAY, MEERIIKBERCERETI LD
b, T0%EREREN E 7 & 7 — A L OHEERC L
D, BEEFRPOMOWE L ITERBCHER I T
CBLDEEL BRI, O T X — A LTI
Morton HOJEHE & 1BIs Y, 70% KFBERENT O
LR O THERT - o R, ®OT BHCKED 2
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vy ¥ a VORBERL TEREORINEAHT LT,

A Eitc  B-glucuronidase B SEVE M H A,
DEAE-sepharose 1@t B A4 vRprw~<t 757
4 =1 L 0SS, SephadexG-75 1o & % # LiF
WETHTFER2,600 L RN, Flr0BEA
Z7e= b7 3=V /ERY - T pH 2,5 ffEc
HBHZ EHRENT,

A inhibitor DR LRI RE—$51 T Table
2 iR L7eat, pH 2-10 o i ¢4, DNase
% L 0% RNase MU X » CidLEREIZ S ZUT
TRWR, B U SV VI L o Uit ER TS S
¢, BIUKEE 340nm-190nm ©Offcto OD Ax
v V=7 k Y, ODgs—ggnm & ODgynm KT
BIREHL, HEET I/ Bragics vArBERED
B2 & — vEpd o bink, EBEOREN X v
RIBEWE T HB T LN RBENLY, HTEN
25,0008 TH BT & 2dir B3, 100°C 104 FI D
BT ZETHo pH 2.5 HEEOHBEEHFL, Livb
TEHEN Shin e KR —HE2 R U,

¥io, MnCly, QR X 5BREBEHAEC X - ¥
EXZT o feds, 0% 7 4 7 — A0 X v RlE
BRAT2 &, WERLO14S D Erbhl, Z0AR
DUTREFRILRE o 7edd, F U 7> VBBt
D DMDLIER 1T 5 LA, 7% 7 — A0
EHEWTH50% ID OETFIRED bh Tl &
B, 787 —niEBw Ly xR BO—ERT 5
— VBB T LD LRI EE T s BT
EHEOIEETE LTEREhbDEEL RS,

' —7%, . f~glucuronidase inhibitor JE#LOBFIT Fs 1
T, DEAE-sepharose I % D¥Hiic 0.2-1M NaCl
gradient % i\, FBEBECOWTILEBEEZRIEL
Tt& oA, 2{HBEERERD LA, B4 4 VIEE
TERT BHEEEDIIEI DR RE S Wi ©
T, DB ESERECENIEEEEEEY e
WS HEREE T,

LOREA A VEBE T KT AHEREOETIEL
T, PEREDEBRICOWTEDOEN A & e b &
A, BT oERER 0.06 M CHLEEBREDE T
Zbh, TOREL MgSO,, MgCly, NazSO, % L0
(NH.):SOy I KWWEHTH - 1o, A o+ Vil L EE
R7eABBEBAGRIZ I D ich o o, Wang 5% %
L0 Dean™ X, BRERERET (0.66M) Tix
B-glucuronidase EM: o Witk xha o %, HFo
Cashman®®” (3 BHHEEE 0. 15M CREERERILS

SRPEIND LAWEL T2, SEMVIER
WOREE (0,05-0,2M) "FCik f-glucuronidase jEM:
CRTABENT LA ERD BRI o, Licdio
T, FvoiEsE 1 4+ v f-glucuronidase inhibitor
DIEFFEBR O S0 EY LT 53D L%
PRS- }

A4k lysosome D pH oy ~C Sprick®?
1T M. tuberculosts s Y. (8 M. smegmatis DEFEMFZE
HxERERECRAELT, v I9AHLRELE, |
D BB I LUV PRI S8 SR CHEIE LICREE,
phagolysosome P pH (34.7-5.5TH - 7o L &L
T b, Ohkuma 2%, 7 A4 24 v (FITC)
EFFAPTG VEEBEIR FITC—Idextran g il
FCE A TR 495 nm TORWERE DL
L e, A< » — 2O lysosome [§
@ pH % 4.75+0.06 LEHL T35, EHHY ¢
TR, HBEEERPK»SEB5hS MCTP-GP. ©
lysosome BEERITHIT BILER R, K4 DEROE
# pH L xERfic pH 5.0-5.5 T4 » & HEB\ 2
ExRWEb L, MCTP-GP ©OpgfEIo phago-
lysosme T® lysosome EEFRIER~DTH O HEM
RBLTWS, SEDEEC LS & B-glucuroni-
dase inhibitor Ler® ., bIFRER, EER X O
<=7 r7,—UHED B-glucuronidase FEME #<
FREL, % DEEEMET pH 4.0-5.5 O Lilighye
pH R TDHZ BT Z kit lysosome @ pH 2%
BT fRich T B o & EBE L CIERI k2 B
Bo EAEy MMEFFERENKD p-glucuronidase {Ei:
DEMH pH FSEIORMELB3.0LHEHIhTEY,
pH At 5 e o TR E T OB R % =3
L rELEPYS L, lysosome D pH, S-glucu-
ronidase {EEDOTHE pH 8 L ¢ f-glucuronidase in-
hibitor F:0ZEE pH @ 3 ZDOBHEA 5 lysosome
MTiL, A inhibitor OEEHREEAC X h5E<
Hhh b2 EBREBINS,

& inhibitor O E#EIE v, FFRERESRD
B-glucuronidase =% LT non-competitive Th % Z
L, BRDBRLZBOBECTOWT L EREL
LN APENERE L, 42, FFRERE L
D = 27w 7 »—2 f3RO o> lysosome FEE
(acid phosphatase, N-Ac-p-glucosaminidase, f-
galactosidase, cathepsin D ¥ L0% lysozyme) %= 1
%5 FUS OB R X ORIBE Bk ©  B-glucuroni-
dase JEHEIH L Tihe WEDRE BdTmr 1,
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o, MCTP-GP 2, kDR 705 S HEHOR
R L THERC/ERA L, %ffi inhibitor fy7ckEAR
B RLEO BRI CH - fo, Prabhakaran 5%
4, A—EEEREAYBTS p-glucuronidase TH -
Th, WIAEWHERD lysosome @R L, KIFR R
OBR L TR LOER pH 2R b, RIS
©# % D-saccharic acid-1, 4-lacton 3 X OF galacto-
saccharic acid ZI T A RIGELRIEHZ EHTRL
T\wbe
fisf5, A inhibitor {X v FRIGMEMERE LT >
WFBEfsED f-glucuronidase LT, ThEh
BB —ED HEETMEED plateau 1 EL,
partial inhibition pattern #R1 7%, THIELH
413, Constantopoulos 7% 4 Z Tl 9, suramin O
BLESHRN T » b TR D  f-glucuronidase 13
LTt 0.5mM ¢, A N-Ac-p-glucosaminidase,
a-3 L8 B-galactosidase WL Tit 0.1mM ¢
plateau &L, FhL EOEEE CILEREENE
FTTBoEwHELT VD, Colwell 21911, HEBE
DR D  B-glucuronidase [HZE{ER DT,
EEEHOERBECH L TRGBEEEE R T e LTy
NMEEE< 70 7 > — 2 HED  B-glucuronidase (X[,
EINHL, BEECH L CREEOE- T, FER
DEAFHEIh T &b, EEYFTHERD
BRI EERCRT A RERC O W TER LT
%o SEZEEHHEEL ¥ B-glucuronidase inhibitor
4, Colwell B¥WORELFEFECELE, PEED
B-glucuronidase FEMEATRCIHELTZ &2, Bk
HORHEFRR L Y SHEL I FEED inhibitor 13,
Colwell £ 0MEREH OB EMPIEPCAWE LI 8-
glucuronidase B EEHADEA & A% —1C T 5 AT AEM:
BEZLN D,
fss, M. bovis BCG FRHECHREL e At

O IElEZ MR T OB DV T, A inhibitor
X AR EAIREE LT, RO TR & ERRE
Lind 2 h, REHTHBERERFERCEET, K
ezt w5 b WEME © EEa EL, B
glucuronidase s L AFEMRERO LT L TEL
Y, RERRRD < e T - RVWhYBIE
LI RILDEEZ LRV A B3, f-
glucuronidase inhibitor ¥ & % | S I3 EEEICEE
XA ADRMmoT, TOI, fEERHMERY 77 2
T 4w 7 e — VICBAE 8T Bl filgk enzyme
source & U72k5%,50% ID 2 0.35 ug &, MR

% O & D% enzyme source & L&D 0.75
vg (Table 4) & HlE L TH#9 2 5% & B EFEHED G < RIR
INTi, ShbDZ 2k, f-glucuronidase [
srofOMER BV ERRPCEAEL, This
B-glucuronidase inhibitor EMICBIE A i T—2 D
BEREE oot Db ihicu,

REPE R CT, BEERLRALCEE, BA
ik - AR S afiRr BERShTaBAK
WMOAENRD, DL IR LTHRIN-ERmLG X
#w T lysosome & @id LT phagolysosome % FHL
T5, FRYBERTH - CFECHEROEE R L
—HEORFHE (B E, T DFERE Ui superoxide
anion (Op7) %12 U & T 2GR L BN
HiZh, lysosome ADOMMOBEEWE L &L HHE
W lFRT %, B IhicEiz protease XU &
T % lysosome PIOKEEERBEOIER CH{L - RS
iRt s h b,

LaL, £ TOMEI—RCI DX 5 TuREY R T
PMEEINEDTRLS, ZOX 5 kh—EDOFEITAMED
PERRCERA LT, ARARERL, H501%0
R CHEE T 2 LDTELLDLH B, ZhbHD
B/ LTINS A Fdh, co X i
BEE R IOE R L TEL LR TV S,

FThit, FOEEL LT, 551 D% phagosome
L lysosome DEEEHIEEL, H 5L DL lysosome
RO BEERCENL, b b b DX phagosome
R T L k), SRR RS B b O L
ERT LB

FEE T AERN ISR ©h 5, Kanai
41N Kanal 5%, BhH@skPIcHIFEL ok
BHE, FOEAEICEEREERD acid phosphatase
B XU LMo lysosome EROFESEFEFL T D
ZEHRRLT, BRI phagosome PRCHLD jA
FRT D ERRIBLT,

Armstrong 5%, ¥ X O Hart 6597 (3fiE0OM
TiFR% BN EZ LT, BEEIL, phagosome X
lysosome & OFIEHAEL TBH T EEHLMCL
oo {175, Smith B OHEC LB LA, w7 =
7y — U CIL BRE & B AA % phagosome &
lysosome DOFBEMNHEIN T4, [ UEARFIC
RBAETAHFPRCIMEOCAMENEECZ LI TS
ek, ZOMIEPIEIEYE ORI BRI A
PEINT D,

EH~< 787 »— CHTHHFETREOEEE D, 1§
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Pefb~ 7 m 7 & — SPTREIED IEI S B &b
Td, 7 R7 > - POFEREMR, ) vhrd vic
Lo THEHIN D EDBRIR T, b~ s
w7 =R ED L 5 e RETTHES E U CRRKR T
DO DOWTOEAFRILFHBR I T ix
WO s W E TR B LY 7R 7 > — 2D lyso-
some EBEERED BRI TeHEINE L O— BT THES
DFZEE X AT I T E7eh o809 1 ¥
PRSI N RGO RER TH S, B
M lysosome BEEFUL, BEINLEOMIL - HfF
NETHEETHLOLBEN, HbABEOHE R T %
lysozyme LI4Mzii, lysosome BEENEEICEHEKC
BT AL > TV &HEZ BT 5,

Lo UHBRISEY - RIFOKEY & 25O
Tk, »H 5D lysosome BEREMAILETSHZ &

, BOMIRRERECER I &E2 5T 5D

T&m?{ﬁ“@%kb e b D4R B-glucuronidase /i
BEECBWTIIFA= X Vil (2 v Fea1 5 ViR
B), ~-t35 VEiEEs £ D glycosaminoglycan D ERE
BEHHN®, Avila B¥NIz b glycosammo-
glycan (3{€ pH T, lysosome BERIGEHLZIAETS
HELTWAS, ERTZ ., b T trypanosornacxdal
drug ¢H»7% suramin ¥ ET 5 L, glycosamino-
glycan ¥ Ik ¢¢ sphingolipid OBERBMFH BB T &
DEILRT WA B Xh % glycosaminoglycan
B~AS VB BI P A YREBT, Thb
glycosaminoglycan D{EPNTO S 1Tt 1dufonate
sulfatase, f-glucuronidase ¥ X ¢% hyaluronidase @
SEWOBRNE - T EERT D, T, TOH
- w o, Constantopoulos 583 in vitro Wisl)
% suramin @ lysosomal enzyme [ E{/FHICDWT
$ ERK L, L-iduronate sulfatase, hyaluronidase 33
Tt B-glucuronidase ®fic$ «-L-iduronidase,
haparan N-sulfatase, acid phosphatase 773 % non-
competitive HHETAZ L% BBHMAKRLT W B,
Goren ©*?(1, phagosome } lysosome DEI&%[H
ET LRBEEEAO BTSSR HEERE sulfa-
lipid I ¢HAZ ML TV, Ch o OHEL
DEIETS L, SREESEAE, PEHEOREN
lysosome E¥ETHhHA p-glucuronidase FEME% non-
competitive 1 58 < [T 5 T4 MEEERPES
R LD Lk, SEEOMRANEEEEO—HE
BRI A—0D7 e - RHTELDLEEL bR
5o

29 (5), HH56 + 10H

ik B

Mycobacterium tuberulosis H3TRv #RO B3P
b, =re, PEED S-glucuroniduse EPER A,
E3%HT (8-glucuronidase inhibitor) #*/Zy#EL,
DR ST LI R, DTSRI e s
7o

1. p-glucuronidase inhibitor {3, M. tuberculosis
H37Rv ¥k REFH P D70 % sFIBmii o _ Lo,
N0% 75 7 —AABI X b, 727 —1VBLT70% 80
T K & OB TER S h 5 sk rhic
#4171, DEAE-sepharose 12} b & v ¢ ﬁ’%ﬁlﬂ?
ELUTHEE T,

2. A%, FFPERHEED f-glucuronidase
k3% B-glucuronidase inhibitor DpF EEMEIT,
BB O T E e U T B cH53f5 0 R R
B, 50% inhibition dose 13y 0.8 ug TH -t

3. p-glucuronidase inhibitor %, Sauton B¢
O bHEEE T, 37°C 1AM RED b RETH
BRSO LS X o ieh, 6:BEBLEEIOEE
EE TR —ED L SR R T,

4. 7K inhibitor D EFMEL, 100°C 1045/ O b
Bhis IO pH 2-10 oAVWEIFATEETH b, DNase.
RNase ot -~ TH#EYZ e 2y, Y 7y vLE
LB L, RIPAAE (0% 757 -1
MY 3 L UBRERBAE M MnCl, M8) wxfL
ThHhBRUNREZETH » 7

5. [HEMM L, Az, b FRIREERD B
glucronidase R L TIL non-competitive ¢, Z;a)‘
ZE3 pH 124.50hE B - Foo

6. B-glucuronidase inhibitor O EEME, &1
o VEBRET (0.05M NaCl) cHiflIh a0y, RO
WFEE ORI, ROBETE 0.05M) ZFL:
TG LR B, FOBRER NaCl, KCl kI
NH,Cl Tl ERgHRTH - o LT MgSo,
MgCl,, CaCly, (NH4),S0, % XU Na,SOy Tixihian
712, ’

7. 2w=} 7, — AV VB L S L, A in-
hibitor D%8 Sk pH 2.5 MiT & HEE I hic,

8. & inhibitor D4pFEIL, #925,500 L HEEZH
o

9. f-glucuronidase inhibitor (¥, &€, b HFE
O f-glucuronidase W H} LT DLER\EMERE E4 7
FH, BAE, FHFEOMD lysosome EEFE (acid
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phosphatase, N-Ac-8-glucosaminidase, 3-galactosi-
dase, lysozyme %5 Y ¢ cathepsin D) ks X'
FSMOEM (=7 Y RIOH Y A V) KB
fED p-glucuronidase FEMEICIT A REERL R
Bk ole, Tefil, b rFEMMARRS IO VT
BT OBEFITH LT, &< &% — vEIRL
2o :

10. BCG #gmEsrx, FHFED p-glucu-
ronidase WH LT b EFHPHEEO LA L B CHE
WIEEERR R LT, )

E o

Tk 4% DA, HAMBY il & SRR %
b E L BMRR SRS R e 2 B0 e i
FEY, ¥, BEIEEMSE, MEERLSHFLLT
CIRERFEZMMEFHE R L0 T <H
AL EFET, ¥V VY- ABEEROBECH -
TR BED D T ARRE 2 IERR R O /ME
EHEIT L O RS B ST ER L ET,

fods, ARNOES X E4E A FAMEE =G

(19814, BT T\ THEELR,

& £ X B
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Isolation and Characterization of @—Glucuronidase Inhibitor from
Culture Filtrate of Mycobacterium tuberculosis H37Rv

Katsuhiro KIYOTANI

Department of Bacteriology, Hiroshima University School of Medicine
{Director: Prof. Yoshiyasu MATSUOQO)

An inhibitory factor against p-glucuronidase activity was detected in and partially puified as a pfoteinaceous
substance from unheated culture filtrate of M. tuberculosis H37Rv.

The active principle was mostly recovered in the boundary layer between the butanol and agueous phases
after treating the supernatant culture fluid with 709 saturation of ammonium sulfate and 20% (v/v) n-
butanol. The p-glucuronidase inhibitor was partially puified by ionexchange chromatography on DEAE-
sepharose CL-6B column with approximately a 53-fold increase in the specific activity. The molecular weight
was estimated to be about 2,55x10% by gel filtration on Sephadex G-75, and the isoelectric point about pH
2.5by chromatofocusing with Polybuffer exchanger (PBE 94). The inhibitor was stable over a relatively
wide range of pH (2-10), and resistant to heating at 100°C for 10 min in boiling water, to treatment with
nucleases, butanol and manganese chrolide, whereas it was sensitive to trypsin.

The inhibitor reduced its activity under the effect of salt solution (0.05M) such as sodium chrolide,
potassium chrolide, ammonium chrolide, calcinm chrolide, magnecium sulfate, magnecium chrolide, ammonium
sulfate and sodium sulfate, especially the latter five.

The B-glucuronidase inhibitor acted noncompetitively against g-glucuronidase of PMNs from guinea pigs,
with an optimal pH at 4,5 No inhibitory activity was observed on other Iysosomal enzymes (acid
phosphatase, N-Ac-3-glucosaminidase, f-galactosidase, lysozyme and cathepsin D) from guinea pigs, 8-
glucuronidase from Escherichia coli, domestic fowls and Helix pomatia, whereas partial inhibition was
observed on B-glucronidase from human peripheral blood leukocytes and beef liver,

The inhibitor reduced the B-glucurondase activity from guinea pigs immunized with M. bovis BCG in

the same degree as that from non-immunized ones.
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