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EREE D2
(1) ERADY v BR, BEIRO Y v v/ — A KBRS 1

ERRFEFHNEHEEE (FF : 60 BED

mo OB

e

w 1B

(RBFI544E 1 H10B241)

BIRMEY v/ — 4 EBE" (Inherited lysosomal
storage disease) 3 ) v V' — A BFRORIBO DI,
FE & DRI PRARBIES D B % k- § R RS
REETHD, BEERY) v v — s BHKEEZOR
REUXRIER 20 U EoRBTIHRE ATV BY, Yy
V= ABRERMROL S ) v —ngxdELAL
fifazinc, 2ToflacRutishaoT, #iz
Y v - A EREOBRENLOME L LT K,
B, B5PY. BIMER, # B ERMESMRESsHV S n,
BRRBCL > TROBPROELNTV S, Bkt
BRMFRRTOBRIIBOEESE G EREEDS 3
BWHELSHTO 0, SHEFEEOREIRS A
RHERTUAITAY, L bRIFORE, S#REES
FREEETHZOT, —BUTRESES @SV
(R
AMMBAMEK (UTAMBKREEET) Gy v vy—aic
B4, XBEBIRWMTE 20T, Tay-Sachs 5™, &
e HEBHE Y =2 b v 7 4 =% Gaucher
#'~%, Niemann-Pick 5%, Krabbe#®'?, GM-
gangliosidosis'", Fabry #%'?, Pompe &' ci3®
EoRHP~FoRFREZORICERI ATV,

L L., BskEEE, BE, 56 holikos
TR 5 heterogeneous KMBEDOEFTH 2 O T,
BEE—SHES DA & EX SN SRR
CEFBERMTCERTELV . XY v BROERER,
BIREOMBEBICL-T, Vv v— aBEREEICEN
HBTENTFHEENS. QIMkOBRFEHRASD
MiaBoE®oRINE LTRBEsh 20T, QMBS

BEERIC & o BIR S h 2 HIRAB o R LR AR I hE,
RESNIBRERCOERGELLEEL NS,
SR I S IMFK & BURIER 2 ) v N BRE I SHE L, B4R
RBED Y v/~ ABEROEMERE L TV 23X
12 2. SEMAES N33 T . FhA L OBk B MRS &
OREREUZAEL TV S, EXLTLARAERSRE
Dl IR C OBRICERT 20 b0,

CDRXT, EHE, Lo—uwEBLEIioh
3 voSEREBRERICEHMERZ 8 L, KEEARBEICR
350 v - AEEBROEMS L BELRA TR L
fo.

BREMSRR UTE

1. %%

0 BEORELBLT.&Y v v~ s BERIEMHEIE
Z-3-oRE LK.

2. K oSEE

Snyder S HEICK D, ~) vINERD 5 B
. 5%0 72 b5 vERUERKIBEEML.
ZRTI LEFHER. AMRCEL LFEEEBL. 20
Lt & %, Bsyum'™ @ K & i # - T. Ficoll-
Isopaque Fic&EBL, 400 x g, 4°C T, 30 £ 0=
L L. interface ic BERHARAE %, pellet iz FRMEK D
BADCH ZHERIREE 0B L . BEaEgiEic )
VRERTH BH, 10 ~20 BEKRESAH, BHIKROER
ARIZ2.5%LUTTH-1. COBEKMBERBESERY
v oSERAYE & RS, pellet 1B A L 72 FRMMBR % /& M0 &
® A0, 2nlORFKTEREL, 20#%1.8%

The use of peripheral blood lymphocytes as an aid in the diagnosis of several
inherited lysosomal storage diseases. (I] The activity of lysosomal hydrolases in

lymphocytes and granulocytes from healthy
Prof. N. Taniguchi), School of Medicine, Kanazawa University.
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LT ) o LAEE2INAT, FRICEL
f=. pellet 2> SEIN S 1 /- MERR I B RIER 7200 ©, B
MEOBARLED -2, ZoMIEE%, DITEEERS
FEHTS.

Y ¥ SERAE & BRIBR S O MRS 3 B BKTHE
L. ERKTHERER, SEEREMEORECEY S
R ERL .

3. Vv V- AKREERIEHORIEE

BERIEHEDRIE 12 i3, Auorigenic BRETH 5 4-
methylumbelliferyl (4-MU & 884 ) {b &% B\ 7.
REFRCHT2EHERIUTOBYTH 5.

1) a-glucosidase---4-MU-a-D-glucopyranoside

(Koch-Light Lab.)

2 ) a-galactosidase---4-MU-a-D-galactopyrano-

side (Koch-Light Lab.)
3 ) B-galactosidase---4-MU-B-D-galactoside
(Nakarai Chemicals).

4) B-glucuronidase---4-MU-A-D-glucuronide
(Koch-Light Lab.)

5) a-mannosidase---4-MU-a-D-mannopyranoside
(Koch-Light Lab.)

6 ) N-acetyl-B-glucosaminidase---4-MU-N-acety!l-
B-D-glucosaminide (Nakarai Chemicals)

ZEREHEORIE IZ Hindman &' FiE4/0 L &
ELTEBLL. BRKBES10g/LicidLd
iz, Triton X-100 #MZ /- b & % & 50ul
2. Vortex mixer Ti#< &##%. 1.0mmol/l ® 4-

a-Glucosidase

——s granulocyte-rich
populations
lymphocyte -rich
populations
(n=6)

/h

o—

IS}
P

nmoles 4-MU cleaved,”107cells
(8]
(@]

MU & # % & & Mcllvaine # % @ 100u! %
Z. 371°C T, 18R, Shaking water bath T K
s €#. Blank & LT, #laRgiks MU BB
EU Mcllvaine Bk 2B &%, HEic pHI0.4 ©
0.25M glycine-NaOH #&## % 3.0 nlfn A T. 37°C
@ shaking water bath fic | BfiE W 7:.

1 B¢ff incubate %!z, pH10.4 ® 0.25M glycine-
NaOH & # % MA T, KihE &b 1.

W L 72 4-methylumbelliferone %, HIL 4% #
JEFEBERT & WL Bk & 360nm ., ¥ & 450nm T
HEL L.

&K B F D pH activity curue # @~ % 2 &
iz, pH3.0. 3.5. 4.0, 4.3, 4.5, 5.0, 5.5, 6.0,
6.5, 7.0, Btr 8.0 ® Mcllvaine BHik % H\ 1.

BEFRIEM: 13 nmoles 4-MU cleaved/107cells/h &
EHELIL.

#5 2

1. a-glucosidase (&1)

YovoeERSy @ @ IE # @ pH activity curve (3
pH4.5 & 6.5z peak £ b2 2 BHTH D, ThTh
acid & neutral a-glucosidase O7EHAERT & & £
ond. —F, BMRIRSEOBEE M pHE.5
peak @ | MO T, acid & neutral OFEME%E 43
Ui/, pHAS RV G5 TOEHRIBEERECE
HER BN E P - 12 (p < 0.01).

2. a-galactosidase (X 2)

a—Galactosidase

granulocyte-rich
populations

w
@

O—0 R
lymphocyte-rich
populations

(n=6)

N
?

nmoles 4-MU cleaved /10cells /h
=




B-Galactosidase

< —Glucuronidase
> granulocyte-rich <
s ] populations ) 1501 —s .
S r T granulolcytt_e-rlch
- o—o populations
} 5004 lymphocyte-rich E
(5 lati o0
1 popuiations 2 lymphocyte-rich
il (n=6) 2 r populations
S [ 21001 _
:23 S (n=6)
3 =
£ 300 M
g & ]
c £
- C 50-
100 /
30 40 50 60 70 80pH 30 40 50 60 70 BOpH
3 &3 4
a—Mannosidase N-acetyl-B-glucosaminidase
< [ o9
\(} = granulocyte-rich
z granulocyte—rich Ry [ populations
o opulations = o—0
L?C_J Pop \8 / lymphocyte-rich
Q —o . '©20007 : [ populations
o 500 lymphocyte —rich
% populations E (n=6)
3 (n=6) 73; (
2] =)
ZI >
~ K
% 3001 i
£ g1000t
c C
1001
30 40 50 60 7.0 80pH 30 40 50 60 70 80pH
5 6
ARSEOEEE . EEpH R 5.0 TH- 1. & 3. B-galactosidase ) [X3)
i pH T OEM I ERIRSE A5 30.9 £ 0.5, Y »oo8k U v SERGYE R OB RIBR 5Y 8 o pH profile i3 AL

SEM22.1 £ 4.8C, AEEEBAD . LTH0, Z@EpH ik 4.5 T . /&M@ ) v ERGEH
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560.3 = 120.2 T, H¥EROE D 351.5 £ 100.1 £ b
gEIcEP > (p <0.01).

4. B-glucuronidase (X 4)

E@EPH R 5.0 T, MMl EE bRLTH - 7. 7%
Heid ERERSYE 120.9 + 24.3, ) Y oYBRSME 79.7 £
10.0 T, HEZE (p <0.01) #&»Hr.

5. a-mannosidase (545 )

i # a4 @ © pH activity curve i3 pH4.0 &
pH5.0 iz 2 DD peak % & - 7. BIKIRSEE 1 v
BRSYE O BERENEZ, pHA.0 T, 421.8 + 86.0 &
133.0 £ 27.1, pH5.0 T 501.8 = 149.7 & 163.1 +
34.2TH Y, BADpH T, HEICERIRSE DS
BED -7 (p <0.01). 250 peak i acid &
neutral a-mannosidase DEMEEDHT D & E L
shb.

6. N-acetyl-B-glucosaminidase ([ 6 )

EHpH 3 5.0 T, BHKIRSEOTE EE 13 1625 =
257, U v ERSYEI DTG G 2200 + 384 T, EEE(p
<0.01) 2&di.

% z

BEEY V- L EREGEBENRRERTH 2
B, ~F o RREORHPHETRYHEEETH D,
FRIBREDHERESFHEATVW B DT, ERERSB
REFEOHTSH, BFEEE2BEUTED., Ths0E
BOX Y HELSZEEPCEFREOT VWA F o ERED
2o —= v SEOHIREETH 3.
chromogenic 8%\ it fluorigenic 75 ARRE B 2 &
50— rBREHOHEIRAEE LAV 3 HiE
b, HBEMEBETHD, L bR uRERTER
TE30T, BEESZHICREshTVS.

ERE RN, RESLEREE0 s s BR
MR E LTHOU O TW 3, ~ 57 oEEE
OEMOBEICE, REOENOATHERE CAIBE
RIBOTHENS 5. NEBREICE-T) v V-
LABREUSET S EBMEs T L', false
positive B\ i3 false negative DEFEE N B T & b
Eions.

ROBESIRNTE 2BERIKEEMRTH 0 .
BomDY v /- ABHEOBN P~ F o REEZEOKR
HicfvSshTwa, LhL, Gmko) v vy— o8
RERDOHITEEROS/TICE VT, MR hetero-
geneity IC2RYT 3 L EL SN AR EORELS &
NBCLbh b, FHEIAMERE & ig— s
EAOND Y v IROE & ERIRDE IS L, 6 &
DY) — A BERERE .

a-glucosidase (&, i pH A% 4.0 fiF @ acid a-
glucosidase &, ZE@ pH 4% 6.0 f4iF @ neutral a-
glucosidase 277 L. Pompe 5 CBER I8) < it
acid a-glucosidase 248 L, neutral a-gluco-
sidase OFFEMHIZE &', BEOEETIL, 1) v
ERSHE O 7EYE I acid & neutral i 438 L £ 228,
KRS T IRBMIRT & neutral @ 7E# ® overlap
Diz¥bic acid & neutral OEHEE 8 L T M T 2
CERTEND . Huijing o ""o#Ebisk, &
IR®D a-glucosidase @iEH#: i3 Pompe O BZE 0~ 5
PREEOZMICERS ATV 4, AE0BEDH
MERDBERIFU S RIBE S, B ULATRALERTE -
eV SELB 5B, EBOBREMNTT LS,
HHEROE C BINES W 3 IIERAMEDIBS, & i
PHS.0 I T 0B TRERF MO RERFTHAT S,
BALER D neutral a-glucosidase ® BEE D - »
i, Bd i EERENOKRIBERS L WERAE
EDFEEND. T, Pompe OHEE, ~F o R
HEOBWICIZ, acid & neutral OFEHEE 438 L ©
FETE B Y v NERDPEOERASES EEL NS,

a-galactosidase @ pH profile 3 BACFRAE, U ~
NEROGETHUL BT D, FERSERERLR
TH&DOELEZ 5N 5, Fabry 5% It a-galactosidase
ADRIBETS b, Kint'” O#EL%, AEko S
BHESEN BEBoRBICHB s h v
3. Beutler 53 ) v o5k, BRER, BBR OM/ME
D a-galactosidase D&t % ¥ ~, Fabry f5 0 B #
TRESNOMEMTRBLTVLEEELTED, v v
NEOBERUCERNRSBE OBEE % o Al E
i&, Fabry MO BER U~ 7o fRE O W10 B T
2HDEELZSNB.

B-galactosidase @ R #8E i 1., galactocerebro-
side B-galactosidase X {8 @ Krabbe #% &, GM,-
ganglioside B-galactosidase K18 ® GM,-ganglio-
sidosis type 1 %5% % . Krabbe % @ B /K812 4-
MU &REEEHCTHEBRTE R WY, —F GM,-
gangliosidosis type | DEER U~ 7 o RHREOD 2
Wricid, 4-MU &BEH I & 2 QIIERBEEES O Il &
REMTH 2" EEORBETIH, ) ¥ ~BROE & T
ROBOEUOERpH ZRI U Th - £ s, Bl o
BFEESA oL, LoL, HEEASESE &, GM,-
gangliosidosis type 1 OBM I GATE 3 - Bb 1
5.

B-glucuronidase @ Y ¥ ~ERAYE R U I8 ¥ 5k 4 B
O pH activity curve i3 pH5.5 % peak & ¢ 3 1 i&
OB TH - k. B-glucuronidase X 48 7E i



72 hili

Mucopolysaccharidosis type VI& FEEh, FEEH
MEEATNE, BIIROBERRIBERTY 0T, KED L
12, Y v/ EREYE K OB RIER Y B C 0 BERTE O RIE
HIEILoh bERIE V.

a-mannosidase 7E{#ic i, a-glucosidase & [BEl#k
=, acidic form & neutral form #5% 9, Manno-
sidosis & acid a-mannosidase ® KRB % £ ¢
222, Masson 523~ o FHEEOZKIC, FQ
acid a-mannosidase ®iE# 14 neutral © BB £ Z
13 3DTEHTH L, —HAMEK @ a-mannosidase
2% A & % @ pH4.2 ~ 4.6 @ acidic form
<. neutral ®EHE I trace TH 20T, HILEKO
acid a-mannosidase OFERRIEDO FHIEETE 3
CHEL . TEOBRETIE. U v BROE, BREK
SEE bz, pHA.0 & 5.0 ® 250 peak I IEWEM &
waxpnt., THhEFNO peak TOFEMIE, acid &
neutral a-mannosidase DiEHERRTHEEXL 5
#, Masson X0 EMEkOEMED pH profile & &
% 5. L L pHA.5 LI T oBs o BREEORIE
mannosidosis DM ICBI>bDEELLND.

Hexosaminidase iz 2 ) v v — & BT E LT, #ic
RE2SET hexosaminidase A (hex A LBEY) &. %
5 713\ hexosaminidase B(hex B)®D 2 & ® isoen-
zyme HZETEL . Tay-Sachs T (3 hex A O KRIEH
&1, Sandhoff 55Tt hex A & BOKRIBE/RL, W
EEOBREOHMMK O Z N T OBRREBEMET
5. Suzuki 5%, hexosaminidase @ /& # % 4-
MUSHEZE*BAVWTHRI L, IBECEMKET
i2. N-acetyl-B-glucosaminidase #% N-acetyl-5-
galactosaminidase LV LB IKBEWEXEERT O
7, hexosaminidase ® & # & N-acetyl-S-gluco-
saminidase O EHEHVWTRBET 2 HNBU TS %
LHELTWE O T, F#H b N-acetyl-8-gluco-
saminidase D iEME%E Y v BRSO E R CE KK A E T
g~ . Tay-Sachs 5% & GMa-gangliosidosis @ &
THRLMEENS . ~ 7o RREOBIICIFED hex
ADL~uabfERshTw3Y Ll BREOEE
DRI EIRA R OBA T, false-positive B84 5
ha —% Gk oBREEER N> oREEZY
BODT, ~FoRREOR 7Y —= v rEELT,
KO EFEEMNEELEELLNTV S,

a-glucosidase DIFEEDRTE L ) v SEROE O ER
5, neutral OFEMEKRW T acid a-glucosidase @
EMETMETE 20T, Pompe BORMICER TS
59,

ZOMORE LI 5D ) v v — LIKEBERIEHD

pH profile iz ) >/ ERHE & BRIRABCHUL £
BB TH 70T, FA—OWEL2L2EUTHEL
MRmEhtz. L L, E8 pH TOBREHE L,
EL2WOBET, V) v ROE & BERRSBETHE
BEEARLE. COTEDS, REMAMBRDOY v v
— ABEEEM, BEs 03 OmRoEaogikito
ibick b, MEEHBRLD . FHOKE BAHER
ToLMFRENE. AHOKRESBERETH
12, false-positive 5\ i3 false-negative % £ 5
EMEL LN, ~FoREBEORI Y —= Y SIIKE
ERizThbHNIL .

BMERE & pig—aHEBEEZL OGNS ) v BRE
FERRRIC L . RARASEO Y v /- L BRERE
AlET L, Lok s s BBRENEL A
nisw, &%, U v RROCBRERSE OEES R
Y v — 2EREDCBERU A~ F o REE OB
EHsh, Gt~ LWTRFEshs I ENEEN S,

= B

BRI A OFAY M MERE )~/ SERE & BRIRS
iR L, SHBESEICRT B v v — sKEEER
7Ed:o pH activity 285 L, T O & 5 TEdE %S
1=

1. a-glucosidase @iEM:E, U ¥/ SERAE IRV
CEBpH A 4.5 L 6.5 D acid & neutral 245
Bex h /o, BEHIRSE T3 neutral OFEHMH
¢, pH4.5 38T & neutral OfEH: D overlap @ 1z
Wiz, acid a-glucosidase OiEWEFM T 5 2 & &
TEMRhsTo.

2. a-galactosidse, B-galactosidase, AB-glucu-
ronidase, % ¢¥ N-acetyl-B-glucosaminidase @ /& #
3, ) VoSERAME, BKIRSE & bR L cihiRE
RL, EBZEOEHpH B FhFh. 5.0, 4.5, 5.5
5.0 C&% » 7. B8 pH T EHE I, a-galacto-
sidase & B-glucuronidase T3 EHIBRSE D F 5,
— 7 B-galactosidase & N-acetyl-B-glucosamini-
dase T, ) Y ERABOFHERICE, - .

3. a-mannosidase T3, M5 E T, pH4.0 K
¢r pH5.0 iz peak % & 2 M OTEBERT, The
N acid & neutral DIEMAERT EEZ ok TEHRIE
2 pHA.0 RU 5.0 T, BRRAE O S EFRICED -
7o

4. EMMOBMmMEKE, Lo—nRBETHss Yy v
SNEAERCEERSE IO, £ hEhoMias
BD Y v — AKRREREEORIES, HRAEH MR
DERED b, #EHEY vV - 2 EREOCBERUA
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The use of peripheral blood lymphocytes as an aid in the diagnosis of several
inherited lysosomal storage diseases. [I] The activity of lysosomal hydrolases in
lymphocytes and granulocytes from healthy individuals. Eiji Kato, Department of
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Abstract

In this study, a measurement of the activity of lysosomal hydrolases in peripheral lymphocytes
was applied to the diagnosis of Pompe’s disease and I-cell disease.

1. The pH activity curve of the «-glucosidase indicated that differential estimation between
acid and neutral e-glucosidase was difficult to perform with granulocyte-rich populations, but
easily accessible with lymphocyte-rich populations. The use of lymphocyte-rich populations for
the enzymatic diagnosis of Pompe’s disease seemed to be more reliable than the use of the whole
leukocytes; this was also the case with a Pompe’s patient. The lymphocyte-rich populations from
the parents had normal or low normal activity of acid « -glucosidase in the freshly isolated state,
but when cultured with PHA for 72 h, the stimulated lymphocytes of both parents showed about
30% of the enzyme activity of the cultured controls. It was deemed possible in all probability to
identify the carrier state by an assay of the enzyme activity in PHA-stimulated lymphocytes.

2. Several lysosomal acid hydrolases were investigated in peripheral blood leukocytes from a
patient with I-cell disease and his parents. The activities of lysosomal hydrolases in granulocyte-
rich populations showed no significant differences among the patient, the parents, and the
normal controls, while lymphocyte-rich populations from the patient with I-cell disease exhibited
the reduced activities of «-and B-galactosidases, A-glucuronidase, and N-acetyl- g-glucosaminidase.
After PHA-stimulated culture, lymphocytes from the patient showed a more difinite reduction in
the activities of these enzymes; the activities of #-glucuronidase, a-mannosidase, and N-acetyl-2-
glucosaminidase were reduced to about 20—30% of the activity in the PHA-stimulated controls,
and the activities of «- and g-galactosidases to 10% or less. Lymphocytes from the parents
showed no significant difference in the activities of these enzymes from the controls, whether
stimulated or not.

These results indicate that the assay of the lysosomal acid hydrolases in lymphocytes, especial-
ly in PHA-stimulated lymphocytes, provides a useful aid in the enzymatic confirmation of I-cell
disease.



