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Their Glycosidase Inhibitory Activities
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Abstract — Glycosidase inhibitors from urine of Bombyx mori were isolated and their inhibitory activities on
glycosidases were evaluated. Six compounds were isolated by using several ion exchange columns, and their
chemical structures were identified by the physicochemical and spectral data. Compound IV, V and VI were
identified as 1-deoxynojirimycin, fagomine and 1,4-dideoxy-1,4-imino-D-arabinito], respectively. Among six
compounds isolated, 1-deoxynojirimycin(IV) was the most potent inhibitor on c-ghucosidase and j-galactosidase
of rat intestine, and its inhibitory activities for trehalase and almond p-glucosidase were relatively weak.
Compound V and VI retained a litlle inhibitory potency toward a-glucosidase and p-galactosidase. Compound
II and III, however, have been found to have no effect on all glycosidases tested in this study.,

Keywords[_] silkworm urine, glycosidase, ion exchange column, 1-deoxynojirimycin, fagomine, 1,4-dideoxy-1,
4-imino-D-arabinitol
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sidase)] halA] 7redal A&
1976‘-51 Yagi o &3 Loz BRL

e ]_1:,}.1.]]1?] (Elbem, 1991)
A El A LA
€ el (Yagi 5, 1976) #Zoll= Morus bombycis A}

AAbellAl e 3] Fvt A 28 e} v A B
EFAQ kg vielde] ofn] delA glw wik ek
A AL o] Fodlz o] glycosidase ¥HEo] AtE
ZAgell= glutol| A (Gruters %, 1987) iy b o]ouk
54 ok w veld o g)lge] ¥ ¥y 9lrh.
o)A 7kA] EdAtel] ¥1E glycosidase A 84 == £
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>
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Well 4715 ol st frgdld d4ag 7Aw
9]+& polyhydoxylated alkaloid7} $+&-& o]F1 gltl. o] &

& axAoR osrlA He e - 3let

A %), acarboset Actinoplanes IFoll4] £2]¥ EAE
acarviosine el maltose &t #Al7} 2= o]} &
A BN A28 B dE] AREEE kAot

54, monocyclic piperidine A/ €= deoxynojirimycino]
EAe BAolr) o] AL A9 EE £/ glyco-

* To whom correspondence should be addressed.

Morus alba B o4l Zhzt W7 = gl cH(Asano 5, 1994).
A&, bicyclic indolizidine AL castcnosgermineﬂ—
swainsonine®] $¢Jt}. Castanospermine2 FF4F Wit
(Castanosperum  australe)2] ZA}25H 42 Ezo|x
swainsonine®] 7-9-= z}23< A EQ 2 AE(Swainsona
canascence)l A Q22 “”‘C‘]E} Castanospermine-2-
Ao g Fdaolsl= EA4 3l glycosidase I3} Mol &4
FAEE oh]z} )“‘7”'141 a-glycosidase, p-glycosidase]| =
73R e AAA A& vehdc)(Pan 5, 1983). Swain-
sonine-2 7} #lo]ZZF e o-mannosidase®} F7]Aw]2]
mannosidase IIof] 732 AA A 24 B]AA F] A2 &
ZA1A 7. A5} natural killer cell®] B4 27 Azl o8
o] Aol % Auehi Wiz A Ggo A AR
H29 v} ¢l (Tulsiani 5, 1985).
5], bicyclic pyrrolizidine |9 2 australinee] gJc}. As-
traline & A] 541 dhupRe] E2xlz Ry 2ely o=zkge)
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Z 2 g-glucosidaseel] thafrl= 7bE el oJAl@Ade] 9l 4t
9 B-glucosidase, o-mannosidaseol| ™s)4]E oA o] ¢
v} Australine-2 A AW P Es] BT st
a1 glycosidase I¢f] W= A E75 velfrl(Tropea
Z, 1989).
oAl s, polyhydroxy -nortropane A2
C7} glc), o) 52 wl|&E< A E(Calystegia sepium)2] B2
TE] gz gelse] ¥ s EAER 1994 Asano L
F2 Wl (Morus alba)®e] |4 calystegin B, calystegin
G, 3¢ 2ejsie] 228 Wl oleh
o] A1 7, monocyclic pyrrolidine #A|€ & 2,5-dihydroxymethyl-
3,4-dihydroxy-pyrrolidine(DMDP)7} ¢lc}. DMDP= 5913
&l B-D-fructofuranose =32 Derris elliptica®] 4, Lon-
chocarpus sericeus Z=}ol| A E2]|¥ Exo]tl. DMDPE o
= B-glucosidases]| Tal] deoxynojimycin Bt} 10~608] 2
AAHEAE vehie o AR AR A=
o2 X 1 gl eHCard 2} Hitz, 1985).
ol ohuEiEe Wxe oag wlAsA B oA
TR thao] oL wEdtt ]‘:l—é7'ﬂ e 7]7h& A
WA B 3325 AA = o] of Al = e 2
29 WasA DR A, 1998), o] DE 0F FE o
2 299 4ETe] wpURTHE A ’:H 3 R
NLFFRYS T2 Fol| 5 ¥ WFE TEL ER 7H
oA RFE &g glo] mhEg ZhEo] Wb EIBE (RS
&) X 5ol AMEEl g ARl ZAse, £ A4 oﬂ
X—]‘— e 2F o-glycosidase FAHl-2-o] WHE A3
& APl AANA 71£2] glycosidase 8] A]
3l acarbose®} W] & B A} &Y o-glycosidase S 71
A Al g AMALE A= i
ol e EH A E7H4 B3] da £ a-glyco-
sidase A &Ado] 9l-&-& AP 2 AW H¥S 53
of drglul(Song®} Chung, 1998; Lee 5, 1995) 9l - of
A9 QFARNE RO, B AFAE el sy
glycosidase A #)2H4-2 el = ARG Belsty o]
=2 32 glycosidased]] thak A ] &A)-& AbH B 9kr).

calystegin A, B,

NPT

).

IHAE U=

& AR BT TA0EE IEATLRY T
0k 01 lshelol $2A2 F A¥ED Al
. SDA BA(150~200g) B THARE EHEUEE
Ak £ Plslel BeRalies 250,
= S04 AR Ee] 29 2L FFsla
Aol 157k ASADF AL o
A ako] A ALk,
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Maltose, sucrose, lactose, isomallose, glucose, trehalose,
p-nitrophenyl o-D-glucopyranoside, p-nitrophenyl f-D-glu-
copyranoside, p-nitrophenyl ¢-D-mannopyranoside, p-nitro-
phenyl B-D-galactopyranoside, PIPES buffer, Tris-HCI, 2-
mercaptoethanol, almond f-glucosidase, jack bean g-man-
nosidase, bovine liver ﬂugalactosidase, 1,4-dideoxy-1,4-im-
Pstgie
Coluran chromatography materiali Dowex 1-X2-400(C1~
form), Amberlite JRC-50(H form), Amberlite MB-1(H"/
OH™ form) -2 Sigmarl=¥e] -¢]3fe] ARg8lg] ox
TLC plate Keisegel 60F& MerckALZR 8] 9]8}9d w,
HPTLC platet= Sigma-AldrichAl¢ll4] Fslstds). 71el A
7145 Al B -2 dFAl S ARgEkadt.

717)%& magnetic stimer(MT2, Amicon, U.S.A.), high speed
centrifuge(Supra 21K, Hanil, Korea), ultracentrifuge(OTD
758, Dupont, U.S.A)), pH meter(HI-8418, Hanna instru-
ment, Ttaly), UV spectrophotometer(U-3210, Hitachi, Japan),
vortex mixer(Maxi mixIl, Termolyne, U.S.A.), Digi-Block
(Laboratory Device, U.S.A)), fraction collector(KMC-2000,
Vision, Korea), shaking water bath(Changshin Scientific,

‘I_':

Korea), rolary evaporator(NE-1, EYELA, Japan), melting
point apparatus(Mel-temp II, Lablatory Devices, U.5.A.),
FABMS(VG Analytical, VG, 70-USEQ, U.S.A)), NMR
(Bruker, AMX.500, Germany) 5-&- A8},
BF AZF slycosidase EA9H9] M=
SDA IFAAC T HE glycosidase FAL EE=
Rhinehart 5¢] ¥H4-& w}g)c}(Rhinehart 5, 1987). -4 3
“"](150”200 g)E a5t AAAA AME AAAA F 2%
AAE AH ) I $)elA AAPeE RS AH
&1 5;3} qlZ2] A& =mol 0.5M NaCl, 0.5 M KCl,
5mM EDTAZ FAE 2kadpH 701 718te] A=A
F A gsledr}. o]F 20,000 goll A 308 F<F YAl 2=
o] 1ozl pellete]] T}A] hF-b-& risla 22 A& ‘Qlﬂ
whEslgith. miA 2t 2 o pellete]] 5ufe] A dZ
7¥sla 2,000 goll 4] 108 <t A FE|ste] 22 f‘&%czﬂ
£ ZAhgNoZ Abdsiain
k=i -’Fl 2 glycosidase S 4242 M=
B2 7o) A% A ) gho]AE W glycosidases] F2i=
Opherm 2(1978)2] HPH-& ol —,5,—/‘4 3 (150~200 g)
s AAAA AV A AAZ] F 7hS A A
OQTE A& slgdct. 10 mM Tris-HCI(pH 8.0), 5 mM 2-mer-
captoethanol, 0.25 M sucrose - 32el|lA] 7}-& 2HA] Zzhy
o] Al=st =] 48i9] sucrose Lo g e[zl & oA
lale] 1,500 goll4] 108 S<F ]uzv— 2]5Fo] nuclear frac-
tion(pelletyg A7 5}3 thA] o5 whE-sle] doiz] pelleto]]
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chA] gl Fhety e AAE 3] dbEdle] AlE 2% Were7l4%S Dowex 1-X2-400 apion exchange
2 Aovh A5 A-E 8,000 gollA 158 Eob Al Ee]s)le] column(3x 45 cm, Cl form)el| loadinggl & 50% =|gh-&-=
A5l 2 2Z AU glycosidase EAoH A|F o], pellet-2 2} elutiondle] AL HEL £33 & tlA] Lo 23
o] T glycosidase HAY AFof| ALE3}eic]). acctonitrile-3- 7}8}e] acetonitrile =3 E%o 2 HEgr &

A AFH-E sucrose $h3el 02 HE 2w o) 20 mi/g £52 FE3)] Amberlite IRC-50 cation exchange column
liverr} B =& 5AA7 & vlo|ma 22 A A7)7] 95 chromatography(3 x 45 cm, H" form)Z 4 ) 3}ed AB,C sub-
CaCl, 10mME 78tz 4CeA 3087F zwlgl oo fraction= ¥¢it}. A subfractiong- 7He+r23l & ngle-o
12,000 gollA] 158 Zqt 14182 3}le] cvle|mazx: B 712 o 94 A<l compound 1L Fglow, wgHEr)

(pellet)yg- Lgir}. o]718 10 mM Tris-HCI(pH 7.2), 5 mM S t}a] Zele=sle] Amberlite MB-1 cation/anion
2-mercaptoethanol, 0.25 M sucrose -2 ¢ & Al et]# & exchange column chromatography(1.5%30 cm HYOH~

F A glycosidase A9 o2 5loic]. form)2- A A5t 0.1 M NH4OH=Z elutiond}e] & elu-

2% AW glycosidase A A Fel L85 AFEl-S A ateE P|gH-S 2 2 ZHAsle] compound HE Pdc}. g9 B
o1&t pellet-2 t}A] Fal3}, AAIRE A 7|7 AFSH-S &7 subfraction& o|¥H&-% A= 3}od compound IMIE Pic}.
Flof 2 gfe]AZE 232 10 mM sodium acetate(pH 6.0), C subfractionof| = EtOHZ 7}sled 71-8-2.0) v] /1832 1}
1 mM 2-mercaptoethano], 1 mM MgSO, -&-<} ¢ 7 #2355l T ¥ 7R vee 2 A2 A ste] compound IVE o1
£ 66,000 gof|A] 108 F9F dAlEesle] Jo Al=de 95‘,.2 , oleh&718R = Amberlite MB-1 column chro-
2}o] 4 glycosidase AWM 2 dhgith matography<]] loadingZ} ¥ 0.1 M NH,OHZ -elution3}e]
o2 DEE'_E—'?'—E-I glycosidase Xl{Al|2] £2] compound V#} compound VIS g}

ol %8 Whatman oJ 312 (No.1)E oJzsle] L o Compound I-VI2] 3}sh7=Z 7risty] $)s] FABMS
e %@ 14; ¥ 400 g2 MeOH 20 literol] @ 1 35 (H"), NMR(°C#%} 'H) spectroscopyZ Al A3}l 51 wal 7}
HEt kg & sl R E-RE Pl ) Fghgel i 537 A28 Aalslgdo). Folloge

Freeze dried powder of silkworm urine

MeOH

I I
MeOH insoluble fr MeOH soluble fr

} Dowex 1-X2-400

Active fraction

} add water and acetonitrile

| I
Acctonitrile fr Water fr

]
Amberlite IRC-50
| |

A B C
| MeOH | EOH

MeOH insoluble MeOH soluble Compd III
| Amberlite MB-1
Compd I Compd II | I
ElOH insoluble EtOH soluble
Amberlite
Compd IV MB-1
Compd V & VI

Scheme 1. Isolation of glycosidase inhibitors from silkworm urine.
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ZHE glycosidase A H A2 He]7A-E TA5lH Scheme
1= z+c)
:2}°" 1-VIQ| glycosidase KXol i ZAH
2 Ao 402 AP w49l almond S-glyco-

sidase, jack bean o-mannosidase, bovine liver®] pf-galac-
tosidases} A& AlelA] Bz 7z}l AAldelo = HE] Ba)g)
A XA o-glycosidase II, a-mannosidase 2 o] 2E §42
8] o-mannosidase, B-galactosidase 12| 7 A AG oz H
B ¥2]8t  glycosidase(maltase-glucoamylase complex<}
sucrase-isomaltase complex& £§HHE A-&-3fT).

Eanubge] ZdRE Adr|ARz Held, AW, R,
trchalose 78]3 cellobiose S, ol-Z7]|A= 7+ T4 g
&l p-nitrophenyl-glycoside s AR&-5}gic}. 712 & o]
238} HA4HE2-8 TrinderHof el &4ukec 7 glg 7}
23 7 vke-AMAEe] g8 505 nmell4] EFEE &3]
slelm QEs1Ee] A9 uhe-Aa} AAE pnitrophenol
£ 400 nmol|A] 8 =519 tH(Asano 5, 1994).

7 Ame] AaARAE b} e ez At
).

% Inhibition=(A-B)/A x 100

A: Absorbance without test sample

B: Absorbance with test sample
o 3y nE

ghet=E 1-VIQ| B2

ol o= ogk-87)}8-% 250 & Dowex 1-X2-400 anion
exchange columnoﬂ loadings}e] glycosidase #|s|Ade] =
-2 active fraction 8.3 g& ¥ ¢it}. Active fractione]] E3=
F71 82 AAs] feA] wwkg e} w75 o
i) vlekL 728 thA] ABke] B3} acetonitriled 7}
3}o] acetonitrile(0.5 gy23 €236 g2 B3 F EE
2 F%3le] Amberlite IRC-50 cation exchange column
chromatography = 2 A5l AB,C2] A subfractiong ¢4}
t}. = Amberlite IRC-50 columne E32 elutionA] fr 21~
45(fraction size: 10 ml)e|4] A subfraction 320 mg2 P37
fr 57~580]4+= B subfraction® 13mg d¢it}. C sub-
fraction€ 0.5 M NH,OH= elution@}ed fr 98~120+4 900
mg& 29t}

A subfractions 7}¢ls=sle] o er2-2 7}ag v wi
ZAA 4l compound 1(40 mg, -5-8: 0.01%)& 29t} =
27140 oA b E 6’]—‘34 Amberlite MB-1 cation/an-
ion exchange column#l] loading@t ¥ 0.1 M NH,OHZ elu-
tiond}-Sw fr 81~93(fraction size: 2.5 ml)ellA] active
fraction-g 94l ©]E w|et-2-E A AAS}e] compound II
(16 mg, 4-5-8 0.004%)8 Qo).

B i GEE =8
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B subfraction?] 79 o|&k-&-2 A|4F}e] compound I
(13 mg, 7558 0. 0036%)2- odoieh.

C subfraction2- of|&t2-& Zlsle] 71859} w7852
o) B2 S ka2 AlEAse] compound TV
(500 mg, $=-F 0.13%)2 P9ow, 34 Jegrlate=
Amberlite MB-1 columnel] loading &5 0.1 M NH,OHZ
elutiond}e] compound V(13 mg, 55§ 0.0035%)2} com-
pound VI(11 mg, <=5-5 0.002%)& 055{;11:]-_

BlEtE IV

WAe] iAo 2 BuOH:FtOH:Water=2:10:3 7 ¢
A ReF7} 042452, mop. 200°, A1 1630]4lch. NMR,
FABMS % #1484 A3 ohes) 2ot

"H-NMR(500 MHz, D,0) § 2.52(dd, 1H, Jro10=12.1, Jiaxz=
10.9 Hz Hyy), 2.61(ddd, 18, Jip =121, J1e0,=5.1 Hz, Hy,),
33(t, 1H, J5.=J:5=9.1 Hz, H4), 3.38(t, 1H, J,5=/5,=9.1 Hz,
H3), 3.56(ddd, 1H, J;:=10.9, Ji,=5.1, J.;=9.1 Hz, H2),
3.7(dd, 1H, J55,=6.2, Joueeq=11.3 Hz, Hew), 3.84(dd, Js.=
2.9, Jore=11.3 Hz, Heo); “C-NMR(125 MHz, D,0) & 51.3
(CL), 63.1(Cs), 64.7(Cs), 73.5(C), 74.1(Cy), 81.3(Cs);
FABMS(NBA matrix) m/z 164(M+1); Anal (CsHpNO,)
C,HN

o]Ak2] spectral data9} Tl 7] 1-deoxynojirimy-
cin®] spectral data(Asano =, 1995)7} L3513 S 2 2 com-
pound TVZ 1-deoxynojirimycin ©.& F4 st}

BEEV

el iAo 2 BuOH:EtOH:Water=2:10:3 Z7}%

W ZAA R 7} 0.28, m.p. 186°, EALSE 1470] 57 S
E & Eorl wglLole =x|9kelth. NMR, FABMS 3
P !
'H-NMR(500 MHz, D,0) & 1.51(ddt, 1H, J i 2=V sax20=13.0,
Tieoze=45, Jos=11.6 Hz, Hop), 2.06(dddd, 1H, Jiw=2.2,
Trwze=13.0, Joms=5.1 Hz, Hy), 2.6(ddd, 1H, J,5=9.5, Jysu=
6.6, Juso=3.0 Hz, H.), 2.68(dt, TH, Jim 1oV 12020=13.0, Jiczen
=2.6 Hz H...), 3.06(ddd, 1H, Jim1eq=13.0, Jysgzu=4.5, Jyeqzes=
2.2 Hz H..), 3.24(dd, 1H, J,,=9.2, J,s=9.5 Hz, H,), 3.6(ddd,
1H, T2 5=11.6, Joeqs=5.1, J0s=9.2 Hz, Hy), 3.7(dd, 1H, J;gn=
6.6, Jouce=11.7 Hz, Hey), 3.92(dd, TH, Js=3.0, Jepese=11.7
Hz, H); “C-NMR(125 MHz, D,0) § 35.4(C;), 45.3(Cy),
63.5(Cs), 64.6(Cq), 82(Cs); FABMS(glycerol matrix) m/z
148(M+1); Anal (C;H;3NOs) CCHN

o]Ak2] spectral data®} -F¥of] 2% spectral data(Asano
=, 19957} d28lH 222 compound VE fagomine 22
EA3s.

a212 VI

wl Qo] xalAz] © 2 BuOH:FtOH:Water=2:10:3 & 7]-&
) ZAA Rex| 7} 0.728 7 mop 115°, BA}ak 133e]gich.

e
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CH,OH CH,0H H
NH NH HOCH, N
OH OH Hi)
HO HO
v v VI

Fig. 1. Structures of compound IV, V and VI

NMR, FABMS % 1434 A= oh-ga} v}
H-NMR(500 MHz, D,0) § 3.45(dd, 'H, J tax1eq=12. 1, Jiaca
=4.0, Jy.,2=4.0 Hz, H,,,) 3.67(ddd, 1H, J;,=5.5, H,), 3.73(dd,
1H, Jyu1e=1.21, Ji2=5.8 Hz, Hy), 3.95(dd, 1H, Jeus.=
117, Jy50=6.3 Hz, Hyp), 4.0(dd, 1H, J,5,54.8, Jspese=11.7
Hz, Hs), 4.2(dd, 1H, J,,=5.5, J,;=3.7 Hz, Hy), 4.45(ddd,
1H, Jio=4.0, Jiqa=5.8, J2,=37Hz, H,); "“C-NMR(125
MHz, D,0) & 52.7(Cy), 6L6(C,), 69.3(Cs), 76,9(Cy), 78,4
(C;); FABMS(glycerol matrix) m/z 134(M+1); Anal
(CHy;NO,) CHN
o]Ake] spectral datag #Z35te] compound VIE 1,4-
dideoxy-1,4-imino-D-arabinitol 2 2 T3 s}4lt}(Asano 5,
1995).
o4 A stglEol g} s rEE Fig 19 2.
Sl&HE 1-VIQ| glycosidase XslEtA
2 ARelE olegeyy 2ea oI 98
9 a—gluc051dase, o-mannosidase, f-galactosidase, p-glu-
cosidasesl| 2|3 === E4ut-Sof ek AAEHEL +
52 =27)% S48 Heket
Table I Z+ #3}-2-2] mammalian c-glucosidase tH&F #]
AL &g 49 Aste|n). #FE IV(1-deoxynojiri-
myciny= 32 274 o-glucosidasesl] &) 7]—21— Z A&
A& Jebdl Wi HYF el I8 AAB4E 2olA 2
gt 332 V(fagomine)= 1~deoxyn031r1rnycm-—] 2-deoxy
FEA 2 &AW oglucosidaseo]] thElh A sjEAde] 1-
deoxynojirimycine] W3} 10008)] o)At F& Z o2 Hol C-2
2] el deoxygenation= 3 A& o-glucosidase A s &
Aol A4F 2L & 5 ol 3FE VI(1L4-dideoxy-
1,4-imino-D-arabinitol)®] 7§-%-¥= fagomine ¥ t}= =ZA|9E 1-
deoxynojirimycinel] ¥[34 = H& E4As S Holw
g1z, So|3 ALAL isomaltases)] THEF A& Ado] maltase
1} sucraseo]] H]sf 108 2]z 208) o)AbH & XS}
ez gict. i}‘i}% 18] 7395 maltasee]] o)A 2} A
Aol AAE-S Bl 7 2lol= 2AH A erglucosidase
o gk A BH%"J & fagomine} FAFs}odch. FH 7H
FZANY A F A9 glucosidase I1o]] 84| Asano S(1994)x}

Table 1. Concentration of compound I-VI (uM) giving 50% in-
hibition of mammalian a-glucosidases®

o-glucosidase

Rat intestine Rat liver

Compd Maltase Isomaltase Sucrase R glucosidase

I 4 330 200 ni
I ni ni ni ni
il ni ni ni ni
v 0.2 0.2 0.3 ni
A\ 600 320 200 i
VI 60 4.2 90 ni

“Maliase, isomaltase and sucrase were colorimetrically assayed
by the D-glucose oxidase-peroxidase method using maltose, iso-
maltose and sucrose, respeclively, as substrate. ER glucosidase
IT activity was colorimetrically determined using p-nitrophenyl
o-D-glucopyranoside as substrate. “ER=endoplasmic reticulum.
‘ni=less than 50% inhibition at 1000 uM.

Albein(1991)2 335 IV, V, VI 2F #3&Ae] glokn
B gk d (7 ES ICH = 4.6, 840, 20 uM) # A4
ol A HHE 25 FAY TLANBAL LR
= .‘L—a—]_o:l 1;;]_

Table I 7t #312-2] ®x 12]3 jack bean o-man-
nosidase Tk A YAL 24T A Aholek. 2 TA
mannosidasel oligosaccharide processing®] 7] whA|«]]
BodFhs 2 24 (Bishotfe} Komnfeld, 1986), 7] k=)
W AFEAL glo]ZEe) 9]E a-mannosidasec] s -2
7 2eE of HPE BE FAHY ASBYE hehi
23 vl Asano 5(1994) 313 Vel VIQ] IC,X|7}t
1000, 110 uMoleky Hxs AlG Aol 2ol7} g} o]
Z 7ol A mannosidaseo]] 7+ & AHHAEE vehd Hdd
£ 3¢5 VIZ, Fleet 5(1985)2 jack bean mannosidase
o thEt B2 Ve IC,#7] 100 uMe]ekir ¥ 7k vl 9]
g A7e] AoHE2 sk vl 8.

Table II. Concentration of compound I-VI (uM) giving 50%
inhibition of @-mannosidases’

c-mannosidase

Rat liver Jack bean
Compd ER’ Lysosomal  Mannosidase
I ni ni ni’
IT ni ni ni
I ni ni ni
v ni ni 122
\Y ni ni ni
A% ni i 32

“Mannosidase activity was colorimetrically determined using p-
nitrophenyl o-D-mannopyranoside as substrate. “ER=en-
doplasmic reticulum. “ni=less than 50% inhibition at 1000 uM.
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Table HI. Concentration of compound I-VI (uM) giving 50%
imhibition of mammalian fB-galatosidases”

8l glycosidaseol CHst
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Table IV. Concentration of compound I-VI (uM) giving 50%
inhibition of B-glucosidases®

B-galatosidase Trehalase B-glucosidase
Compd Ran:1 intestine Rat liver Boving liver Compd Rat intestine Rat inte:stine Almond
actase lysosomal lysosomal cellobiase

I 300 ni’ 13 I ni ni® 6.6

II ni ni ni IT ni ni ni

I ni ni ni 1 ni ni ni

v 0.5 ni ni 4% 490 ni 38

v 20 ni i v ni ni 120

VI 180 ni ni VI 40 ni 48

“Lactase were colorimetrically assayed by the D-glucose ox-
idase-peroxidase method using lactose as substrate. Other en-
zyme activities were colorimetrically determined using p-ni-
trophenyl B-D-galactopyranoside as substrate. "ni=less than 50%
inhibition at 1000 M.
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“Trehalase and cellobiase activities were assayed colorimetri-
cally by the D-glucose oxidase-peroxidase method using
trehalose and cellobiose, respectively, as substrate. Almond -
glucosidase activity was colorimetrically determined using p-ni-
trophenyl B-D-glucopyranoside as substrate. ‘ni=less than 50%
inhibition at 1000 uM.
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