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TofifdicEEn Ty, IR UZ DD KA
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T&fe, UheEb45EToHE T, Tay - Sachs
B, B E O % b o 74— Gaucher 7Y,
Nieman - Pick #%®. Krabbe #'", GM, —-gan-
gliosidosis'", Fabry i'® TW{SHHTE 2 Hik &
ENTWBH, Pompe % | — cell 5128 &%t
BEEREOFENICETLTWARTELVELSH

EBZH-o UL, Kato 5 OHET 13k R
BBk, SERERER VA Y v BT, | -
cell T BV THEEBEOBTHE>E2b LTS
D, BHICERATHILENT VS, FITEHIEE
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# o pH activity profile Z3%, FAYEMERE 5
ERERBHEIFEIRD ) v ) — ABER O IEME ST % HEk
B LTHE.
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BEANEL»S, BLHREREAT a -
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R &, HEBRHMEIFMIE T inclusion body &, £ ¢
DYV — LBREHEOBETHE Sk 1 — cell &
DO 3IF BRI S/ EBRHEHIEMEEIZ, 20 755 60
FYETODEL L ORBMEREFLBEVEES &h
5, Pompe#5, 1-cell BICH L TRETR D BEED
SEEAERICE>TE:.
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RIAMERD 5351k, Snyder SO HFE T & o ~
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A Comparativie Study of Lysosomal Enzyme Activity in Peripheral Blood Leukocyte
Populations (Granulocytes, Monocytes, and Lymphocytes) and Cultured Skin Fibrobl-
asts: Clinical Utility of Lymphocyte Populations for the Enzymatic Diagnosis of Some
Lysosomal Diseases. Hiroko Kawashima, Department of Pediatrics, (Director: Prof. N.
Taniguchi), School of Medicine, Kanazawa University.
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BEEREML.EB T30 HMHELAMRCEC LBE
Bt . 2@ Lg% Bbyum @ M HE> T, Ficoll -
Isopaque FicEEL,400 X g, 4T, 30 &L L
<, B ERHEEE, pellet i RMEKDEAD
bHENERE LS L. B olgMmiaEcBERE
6 cud Falcon ¥+ — Ldhic 10 % FCS AH RPMI
F4o ATl x W EOBETRESYE, 37T, 5%
CO, FT |l BB L, BIkA v v - VOEKRBES
Wi, COLEEEEDT) v RSEEL, BRELE
BBRE AR Y 2w v Tl LBERSTE S L7, 80 %~
87 %® a — naphtyl — esterase — positive cell #33%
BNtz 2 —7%, pellet BFRMERABALTWSL
HERKTHZEL, 20D %icERED 1.8 %HELF +
)y AEAMATERICGE Lz, ROKOEVWEE
i, BiEBOERLEEC DE L. IhE BRI
SE & L, BgEHBORBASE~A . JOLD
LTEBONAZThENONEE ERKT 3 EHES
L, ZEEHEEOREICEY SaagcERKTEHEE
WU, BEEBMEFmRG, siRERE 1%+ o
WA v THEE, BRI/ N R, IS
BAD A FA9 ATHD R, » 2ATHRAKLE. T
o Ol % Falcon ® 25 e # W F ¥ — F b i D
Al%,10%FCSAD MEM # ¥4 v athT, 37T,
5%CO, DERETTEREL, »7 19 a35MidE2 H
178> #z. Primary culture &, »4& < &b 1 EELE
subculture 271521, 1 HE»S 0 HHETO
WMl > ITEHERBEHORMEET B W, MigH
confluency oL 2tkic, BIE—FELLEENE S
NizDT, LUROERTIZT T confluency L
HROMEBEER V. A AF v —F VRO
confluency 1Z@ Lict, R A< Tk <BEL, Th
bOM R A AT IEBER L, EY LRI HERE
L CTEEREEIC BV,
3, UVY—LkBBEREEOUEE
BERTEM OMIE I 1E fluorigenic BE TH 5 4 -
methyl—umbelliferyl (LI T4 — MU &#8%) L&
ARV . BEBEZCNT 2 EHELTO®Y TH 5,
1) a-—glucosidase---4MU—-a—D—glucopyrano-
side
(Koch — Light Lab)
2) a—galactosidase---dMU—-a—D — galactopyra-
noside
(Koch — Light Lab)
3) [—galactosidase - 4MU~B~D—galactoside
(Nakarai chemicals)
4) B-glucuronidase --- {MU-B~D—glucuronide

(Koch — Light Lab)
5) a —mannosidase-:-4MU —a— D —mannopy-
ranoside
(Koch — Light Lab)
6) N - acetyl — 8 — glucosaminidase - 4MU-
N - acetyl—B— D—glucosaminide
(Nakarai chemicals)

2 EE#EORE L, Hindman &0 FE2 4D L
FLTERL?. Triton X — 100 % HIIEER <
Z (RimE 1.04 /), Vortex mixer TH#< ki
#%. freez and thaw % 3 [T/ Wy, 30007, 4 C, 105
R L, EEERECAV. 20k 0ul i g -
MU E8 % & & Mcllvaine #£## ( lm mole/L)
10008 h04 , 37 C T 1 B5H shaking water bath®
TR S ¥ 7. Blank & L THIl@iEERIC 4 -~ MU
BEH4 4 € Mcllvaine ik = B &%, HIE M
10.4 @ glycine — NaOH #&#iik % 3.0 nl A T, |
£ 37 'C @ shaking water bath M [ Bffifl& 01z,
1 B8 incubation ®#%2pH 10.4 @ 0.25M glycine

1500 o~—————a  N-ACETYL- (3 -GLUCOSAMINIDASE

/

-GALACTOSIDASE

3001

200
-6LUCURONIDASE

n moles 4-MU cleaved / mg protein / h

'\;

100 a -MANNOS IDASE

~—e—o @ -GLUCOSIDASE

.}Z-—--——-"" a -GALACTOSIDASE

1 2 3 4 5 6 7 8 910

TIME AFTER SUBCULTURE (DAYS)

Fig. 1. The lysosomal acid hydrolase activities of
fibroblasts in relation to time (days) since subcul-
ture.

*Confluency was reached on 6th day since subcul-
ture.
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~ NaOH &8 % 3.0 mlMA TRIGEE I & #1200
g4 - MU ZBISRE0E 4 Bit e AVRIRER
360nm, %3 K E 450nm TRIE L 7. BEEFEoOH
activity profile 2~ 5/ ®»ic,pH 3.0, 3.5, 4.0,
4.5, 5.0, 5.5, 6.0, 6.5, 7T.0%U' 8.0 Mcllvaine
gEErERV. X, BREERECA - EERO
BoEAVWTLowry 2 k&b s v Ny DER %
A, BEEHE%E n moles 4—MU cleaved /
ng protein / h TRE L /-,

B %

1). $THIF +—HROBEREIFMAICESITS
Yy - LBREEOBRBNEL (B1)
a—glucosidase, a— galactosidase, B-— galacto-
sidase, B—glucuronidase, @ —mannosidase, N
- acetyl — B —glucosaminidase ® 4 X T © B %
T, 18 Afconfluency IS&EL 721%, BIEF—FL 2

EEER L.

2). EENR

@ a — glucosidase ([ 2)

BRSNS PH 6.5 10 E—2 % b 0 Th o 722,
Boo 2 nHE&ERBETFAR TR VWTh bl 4.5 &
6.5 wE—2 %4> I&M%D pH activity profile %

1) a -GLUCOSIDASE

GRANULOCYTIC FRACTION MONOCYTIC FRACTION

80 -

701

60 |- 7

n moles 4-MU cleaved / mg protein / h

ALt pH4.5RUMHE.5 TOEMME, v v Bk
BiH—FAE <, BRERSYE, BIROE, mBERMEFH
Kolfic@m< B> Tk,

® a - galactosidase ([ 3 )

ISBRUEBRHEFRIEO TN THMH5.0 1o —
vEbO 1 IBlET, Y- B AEREE, a -
glucosidase & [E#kiIc Y v ~EROEIA—BEC , T
BRSYE, BHERSYE, BEBESMEAROECE BoT
Wi,

@ B — galactosidase (1 4)

INERUEERETMLE bH5.0 -2 %
S 1T, pH5.0 TOEMMERTRD JBEL IR
Y, FRRSEA—FEL, U oROE, BRY
H, BEGHEFRROIECE» ..

@ B - glucuronidase (B 5)

INBERUEBREFARE 5.0 -2 %25
L, =7 TOFERERY) v HRAEHREHIELS, B
RIBRGEAIRICE <, BERSE & S RGHIFmia
BREU& S rEEARL /.

® a — mannosidase (6 )

INBRUEBRBMEFMIBCH 4. -2 HRS
n, pH4.5 TOFEMMER Y v " ERABESRE SELS , B
RIBRAYIE, BRI, BRAEOIFICE L o

LYMPHOCYTIC FRACTION FIBROBLASTIC FRACTION

o—e Normal control (nzl0)
o—o I-cell disease
e—=e Pompe‘s disease

PH pH

P9 T T T ¥ PP

3/4 5 6 7 8 3 4 5 6 7 8
PH pH

Fig. 2. PH activity profiles of a-glucosidase in each leukocyte fraction (granulocytes,
monocytes, and lymphocytes) and fibroblasts.



174

n moles 4-MU cleaved / mg protein / h

n moles 4-MU cleoved / mg protein / h
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N B

2) a- GALACTOSIDASE

GRANULOCYTIC FRACTION MONOCYTIC FRACTION LYMPHOCYTIC FRACTION FIBROCYTIC FRACTION

«—=a Normal control (nz10)
o—>o I-cell disease

pH pH pH pH

Fig. 3. PH activity profiles of a-galactosidase.

3) B -GALACTOSIDASE

GRANULOCYTIC FRACTION MONOCYTIC FRACTION LYMPHOCYTLC FRACTION FIBROBLASTIC FRACTION

e—— Normal control (n=10)
o—o0 [-cell disease

3 45 6 7 8 3 4 5 6 7 8 3 4 5 6 7 8

pH oH pH pH

Fig. 4. PH activity profiles of g-galactosidase.
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4) B - GLUCURONIDASE
GRANULOCYTIC FRACTION MONOCYTIC FRACTION LYMPHOCYTIC FRACTION FIBROCYTIC FRACTION

e—o Normal control (nz10)
o—o [-cell disease

200F

150}
100f T '
3 4 5 67 8 3 4 5 6 7 8

pH PH pH pH

n moles 4-MU cleaved / mg protein / h

Fig. 5. PH activity profiles of g-glucuronidase.

5) @ -MANNOSIDASE

GRANULOCYTIC FRACTION MONOCYTIC FRACTION LYMPHOCYTIC FRACTION FIBROCYTIC FRACTION
e—e Normal control (nz10)
o—o |-cell disease

250
=
~
< 200 F
T
2
2
a
o
E 150
~
o
[
g
&z
@Rl o T
=
=
&
- -~ -
2
g sof
= -

3 4 5 6 7 8 3 4 56 7 8 3 4 5 6 7 3 4 5 6 7 8
pH pH pH pH

Fig. 6. PH activity profiles of a-mannosidase.
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6) N-ACETYL- 3 -GLUCOSAMINIDASE

GRANULOCYTIC FRACTION MONOCYTIC FRACTION

LYMPHOCYTIC FRACTION FIBROBLASTIC FRACTION

o—e Normal control (nz10)

3000} o—o0 [-cell disease

2500}
=
~
[
8
S 2000
(=19
2
-
e 1500
[=4
o
2 -
2
I 1000}
]
e -
(=

500 _

0
3 4 5 67 8 3 4 5 6 7 3 4 5 67 8 3 4 5 6 7 8
pH pH PH oH
Fig. 7. PH activity profiles of N-acetyl-g-glucosaminidase.
TWi. a—glucosidase, a—galactosidase, B—galacto-

® N — acetyl — 8 — glucosaminidase (& 7)

pH5.0 i I NERUEREREFHERTEY -2 % b
5, 5.0 TOFBEESBERERMESROELS, V¥
SSERAYE, BB, ERAEOECE 4o
TV,

3), Pomped &

FHAIMMKRD 3L/ED 5 5, BERSTE & B HE
CEREHOAERTEY, By oBXIRSE,
NERAHE S, EBREEFMBBIC LTITE . a -
glucosidase EIA D fthed 5 BEFE T, BRIIRSE, Y
VSR E R R BREEMRc BV T, ERREE
FIEE#® pH activity profile 2R L7 DT, # R
OERIZEE L. ¢ — glucosidase ®pH  activity
profile FENHKABETRHE.5icE—27%b > 1 1§
T, EHECETRECASHT, CLAEEMR
X0 bLLEDTHDL. —H ) v ERPBERUEE
BT R BR (pH3.0 ~pH5.0) THER
ARIELTHED, i (pH5.5~pH8.0) w0 &
HAEBEDH, EETRBICHEL, ELWETZRL
1.

4) I - celli®

b

X

sidase, B— glucuronidase, @ — mannosidase, N
— acetyl — B — glucosaminidase ® 4 ~XTOEH
<, BEBEHEFERCBVT, ERMRICEXELL
BREEOETERL . BhERS B & BRSE TR
FESBIchE LT, BER UL PEDOERET
LS, U v ERETIREVWEE £/RL, i o -
galactosidase, B — galactosidase, 8 — glucuroni-
dase, @ — mannosidase ® 4 ETIFETHEL
, #2h & EHEXHEO22% 16% 40%
3B% THoto.

£ =

BiEHEY v/ — AERERBED & A EHBRE
b1, RELBLREATH 31, REBFORELE
TKBWIc X0 HETFHASTIRETH D, TRAIILEK
EOREEDR S Y —= v S OBOL DB THOE
OB WBWIEOHIIHEECEETH L, UV
— AKEBEOMERE G, UARRREEAVLN
258, fluorigenic 7 &REEZRV AT RAEE
ERVEHRICE~, RENEETE Y Ao LROR
ABTEBTE20T, BETRRAEH I L-TH
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bhEKBHICAVLRTWE, —F, BEME & L
THEBERHET RS ROEEES S EshTV3
2, BAORCHEBRKRES LTHV S 3R
30, X, BEFHILE->TY vV — bBREMEHSIE
FIREATEEVIW|ESH, 9 HEMENAL
PEHE S VALV, Zos, EHMEMER RIS
FEECHET, BEREFERO b LBTIcHL
BZRAN, BIEHE) vV~ 2 BBEICBVTIRE T
EREN, ZOHERVWL>0LORETCIIEECE
HRBHEE LT, RROBHOA T E RRELN
KbAVONTWVSES® UL, Pompe#i & I — cell
RCRBEORMOMMOBEREMNE, BELALEY
HIKBEOET LIRSS, KMAMKIZChSD
FREOBHICE2 BRI BVWEEDh TR, &
AN, SETRIORKHESh TV AR, T~
CERKIER, BEBR, U v RBBLOEETRE S b
DEEDEFERMEMEE LTAVTEY, Yy vV —21
BREHIHEOBEICL>TRED, ZoRgEZN
SOREHOBC LD THRERENAECED S
LENERZONG, T I TEEIOMBKE X nig—1ig
MEAE T H SENER, U v/vER, BERO 3 SE IO
L, SERGHTFmRAL L 6 BEOY Y v — aBR,
a—glucosidase, a—galactosidase, 8- galacto-
sidase, B—glucuronidase, @— mannosidase, N
—acetyl— B — glucosaminidase @ pH activity profile
ERN, KEAMBRD W O S EASE B LEER
faic& > THhdH D, Pompe HFP 1 —cell oW ic H
WEBIENTELOMLFANTHI.

1), EEXR

EHEX B OB B RHEFME & R B MR 3 HE O
#4 @ pH activity profile # B L TH B &, BEE
& - THEEFRHEFMI I —FT v pH activity
profile 2R NI R » T, 7ok 2, a -
glucosidase, a — galactosidase, B — galacto-
sidase, 8 — glucuronidase TIZBERSEH, a —
mannosidase T3 FEKIK 3 E, N - acety! — 8 —
glucosaminidase Tid ) v BRI E DS, # W2 hi
BAHESEMIRIC R &8\ pH activity profile %57 L
TBY, TNEDERD S, HEOSHE & IEEBET
M E OIS TETE M- 70. X, BEEOERT
Bon-BEED H activity profile® 5 &5, o —
glucosidase, @—mannosidaselz >\ Nakagawa
SOEESLHE L T A . a-— glucosidase
Tik Nakagawa Sic RSN 3B RSB 2 @D
-/ RFETRR SN T, Nakagawa & CTHfE
RoNrBRABOEMEO £ — 7 &, BHTIEHH

Bizh 1. X, e-mannesidase iZEEDERTIZ L4
BT 1 ¥t T - 724, Nakagawa 5 i3 Carroll &29
® Kato o' El#%, Betk, ik 2 ko ©— 2
ZRLE. UL, choliflidriERL LS 2l
activity profile 2R L#z. X, E¥HEOEEIRS
H, HERSE, Y BRAEEEROEE:BOMIEE
Beutler 5"DOHELHE L TRZ L  EEOKETIR
a — mannosidase @ HBIRSH 13 BHIER 2HE X » B
fEME%Z R L, Beutler SOBRTHT WAt -T
Wichs, ZOOBRIIT~TRILERERL .

2), Pompeir

Pompe 5 CEERUR 0 &) 3. 0MEAR UBERET %=
FMETEIRHEMED ) o -y v ERET, LR2O
7Bl FRRTRET 2 ERBASHRERORS
ThHa". KEDOBEENLZHIC Huijing 508 & I
R, KEAMRKRA WO, £ 3BRERSRIEL
TOWREBREENTVIH, BrcRBELShICEET
HOUBHBG, bTFPCETRVRELALEETH-
FEVLISHESHRAINE OB EORETIRY v
SSEROE & BRI BV T, ChETOEL
DIE & EIc IR T a — glucosidase @ E#: @
REVEH SN, B TRETEL TV 1BEE
HEBRELTOEL. LrL, \EHRSE T bR
E—2%b2 1 lHEERL, BHEOETR2 AN
9. BEEELOPPEDOE®ERLL. choo
BRE, Vv V- aBRiEts, oL -<
RUEBLEEE-ZDLERDLTHD, KAMEKSE
FEBREENE RV B, BHEEchS
DREZ>TEEER b D MIOBME L TEbi oo
T, B CRERESEERHELTY, VY ERUAD
IR HE VWL ENSOERDA, BRRELATS
Lodp, XEOTHIETFTEVWIERICN BT &mY
REZOND, ChETOWET, KMAMBIZBL
T a - glucosidase FEEAEHE TOL, Hd hicEF
LHEShAMIE, RHEAMBRIEOE I, B
HIRMAEBONBF+F2 b5 viBikeT 1 7y
—FYEERG, BRETESNAbDIEY v o5ks
E»HE< B 5N 5 Film technique 2 2 uwTH D
COTELEREBEZEDHER»SDOMEL~HKT2LE25
N3, FEORTE Pompe 5 ic B 51 3 HREK
FRTD a — glucosidase iE#E D /RigHS, FE
MBRD Y M IRABE -2 ERbATEY, Ch
&0, Pompe FFOBMICIE, KMBMEKD Y v vEk
SEEBREKTREST 20, BRI AHETH S
T EMIEERE NI,

3), I-celli®
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I — cell % 13 BEERIIC Hurler I L B4 8
EEEREEOEETH 225, Rbo 43 SBEOH
MREETH 5.2 BEOHBREHMETMIRICE &
o AL (Inclusion body) 2@ B3 &b o 1-
cell mEMThTVWS, BERHEFMETE, acid
phosphatase ® 8 — glucosidase £#BRVWTEHD Y v
V= AR K RBEAETLTVS P —H, 20560
ETFL-EERTEERY, BEREFaEoEth
LEEOME, HRPRYTCRBIHEMNLTVS, L
L, SHETOREALORETE, KEORED
RREMRD Y v/ — s BREERERR TS L &
h, b 3 » i Walbaum 5°®, Strecker 5°Y,
Tanaka®® MHERZOAMK T a — galactosidase, 8 —
galactosidase, B - glucuronidase, a - Neura-
midase, N — acetyl — B8 — galactosaminidase
DETE2EELTVWI T ELV. X, HFEda-
mannosidase, N — acetyl — 8 — glucosaminidase,
Arylsulfatase — A, acid phosphatase MNEHETH >
FEBMELTVAN, ChoDRREFEOEREE
BRELTAHL. HEOWETEEEERLca-
galactosidase, B — galactosidase, g — glucuro-
nidase 3EHOKE TS, WIFhd ) v/ RHET
BEREGSENENEENRO 22%, 16 %, 40% & F
B ET LC 3 b, BRIERSY B, BERSTH (3 EE MR &
BERUABEETATRL, MR W SEEORING,
EENRCBE~NEERERT O EEbNS. —ALE
YENE 8% S 7o @ — mannosidase (&, Y /¥
BABETREEMBO 35 % LEFE®TH 25, B
WAYE & BEAEICEVWT, FEMBE ZEELCPE
EFRAERL, »oZOFEEED Y RSB D T~
LEEEVWS, &&E LT v ROETOERET
BEsSATLELV, FEEHEsh b0 B b
n 5. N-— acetyl — B — glucosaminidase ¥&F&
DOEETH, MERSYE O pl 4.5 ~pH 5.5 TR OIEHEN
BFLCORAR, 3AELEFHRE ZERL &
SREEARLTED, ThoORMIIRMURIEETENR
2R+ LELZ 5%, a—Neuramidase, N - acetyl
~ B — galactosaminidase QB EFH T » T
W72 W A%, acid phosphatase, B — glucosidase (3
Leroy & Q& HRT LI, [-cell HTRB
DBERNTBLT, FREORETOHREF LLE-TL
3, COLICELEOBBIRSOMEL —HTED
oEBEbh3. X, AEDOKKE Y ¥/ RO 20 %HTHRIC
Boh s TERaRRE, RESEFER RO ERA
BLAbDEZELLNTWVS. ™ OFIR, KK Y
UNRRRIZBIF B Y Vv — AKREEOEROET 28

B

KT 2b00LHIcBbh, BE, ARDY v Y EKS
# ® a —galactosidase, B — galactosidase, g-
glucuronidase, @ —mannosidase O7EYE 3, EEHH
R Ren s L EHREHICETL TH D, Kato
SOHE L RIFFEL LD BERERLEL. C0LS
EEOERTIR, BREOBRIRSE & BRAETE
BEREHOETIRIZEAELL, Uy ROEIIOL
ERLEROIETHAR SN, Pompe & & EBRIZ, ) v
NERQETY v - ABROFEERMET AL L
->T, I-cellFoBWinatkTsd 5 T LHGEHS h

£ i

mEEA, Pompe BRU I-cel HBEICBLT, X
WEMBK A, FERER, BER, ) v oYERO 3 oo
L. BtasE & & AdmkoERRkFaEaoy v
— AKERBEZ D pH activity profile Z#EHL, LT
D& S IR EB .

1), FEEBO a - glucosidase DEEREM,
BERSYE, ) v SBROE, BBERMEIFMRCBVT,
F@EpHA 4.5 @ acid form &, 6.5 @ neutral form
S A S, FERERAECTIHIEBMHA6.50 118
HTH 7. EENBKET Pompe H O a-
galactosidase, @B — galactosidase, B — glucuro-
N - acetyl — 8 -
glucosaminidase Do activity profile &, &BRT
LABEROEREHFMERTEEEL L 1 B
waERL, E@EHRENEN5.0, 5.0, 5.0, 4.5,
50TCh-1.

2), &EBMHTOEMRMIZ, o — glucosidase
a — galactosidase, 8 — galactosidase T ([ #5 B#
HEIEMIAAS, B — glucuronidase, @ — mannosidase,
N - acetyl — B — glucosaminidase T & Bk 5} B
BEbEWEEERLA.

3), PompedEicEif s a - glucosidase i3, Y
v oSEROYE & B BRHFNRTO &, BiERcBWT
B miEM OKRIBARL 208, BRIRSE TREFHR
LZiEE LW pH activity profile #7k L, BHEET
BRELBED LM T.

1), 1-celliEid, cncoOBELEHR, BE
G T I AR TEENERETER LK,
KBS 3 HETE, )y RSB TOS, a -
galactosidase, B — galactosidase, B —glucuro-
nidase, a — mannosidase © R 73 7E ¥ B T %
B, 2 NEFNEEMBRO 22 %, 16 %, 40%, 3B %TH
ote. UL, ERIKGSE, BRSE CRIERIEL
BIEEICEEEZR L.

nidase, a — mannosidase,
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5), KMBEIMBEKZE & o¥E—MaR T 2 TR
S, HEERSE, ) oSHRAEICSEL, Fo) v
HAEO Y v/~ AKBEREREST 22 i &k -
T, BERHEFMEAER VL LS, Pompe BRU 1
~cell BOBMMNTREL EA SN B,

BERZBCES, MR LAKMEBOY 2 LASOR
SO LET. FABASERNE VL EE L
HEHKZOHER, L HEROBHICE CHELEL Ly
9.

X Bt
1) Hers, H. G. The concept of inborn
lysosomal disease, p 147—171.In H. Hers & F.
Van Hoof (ed.), Lysosomes and Storage Disease,
Academic Press, New York, 1973.
2) Koledny, E. H. : Current concepts in genetics.
Lysosomal storage disease. New Engl. J. Med.,
294, 1217-1220 (1976)
8) Suzuki, Y., Berman, P. H,, & Suzuki, K.
Detection of Tay — Sachs disease heterozygotes
by assay of hexosaminidase A in serum and
leukocytes. J. Pediat., 78, 643 -647 (1971)

4) Padeh, B., & Navon, R. : Diagnosis of Tay-

Sachs disease by hexosaminidase activity in
leukocytes and amniotic fluid cells. Israel J.
Med. Sci., 7, 2569-263 (1971)

5) Pery, A. K., & Brady, R. O. :
leukodystrophy : Diagnosis with sample of
venous blood. Science, 161, 594 (1968)

6) Taniguchi, N, & Nanba, I
abnormality  of  the

Metachromatic

Enzymatic
carrier state in
metachromatic leukodystrophy. Clin. Chim.
Acta, 29, 375-379 (1970)

7) Beutler, E., & Kuhl, W. : The diagnosis of the
adult type of Gaucher’s disease and its carrier
state by demonstration of deficiency of B -
glucosidase activity in peripheral blood
leukocytes, J. Lab. Clin. Med. 76, 747 — 755
(1970)

8) Beutler, E, Kuhl, W. Matsumoto, F., &
Pangalis, G. : Acid hydrolases in leukocytes
and platelets of normal subjects and in patients
with Gaucher’s and Fabry's disease, J. Exp.
Med.,, 143, 975-980 (1976)

9 Kampine, J. P., Brady, R. O., & Kanfer, J. N. :
Diagnosis of Gaucher’s disease with small

sample of venous blood. Science, 155, 86 - 88
(1966)

10) Suzuki, Y., & Suzuki, K. : Krabbe's globoid
cell leukodystrophy : Deficiency of galacto —
cerebrosidase in serum, leukocytes and
fibroblasts. Science, 171, 73— 75 (1971)

11) Singer, H. S., Nankervis, G. A., & Schafer, L
A. : Leukocyte betagalactosidase activity in the
diagnosis of generalized GM, gangliosidosis.
Pediatrics, 49, 352361 (1972)

12) Kint, J. A. Fabry’s disease Alpha -
galactosidase deficienty. Science, 167, 1268 —
1269 (1970)

13) Steinitz, k., & Rutenberg, A. : Tissue a—
glucosidase activity and glycogen content in
patients with generalized glycogenosis. Israel J.
Med. Sci., 3. 411 ~421 (1967)

14) Leathwood, P. D., & Ryman, B. : Enzymes of
glycogen metabolism in human skin with
paticular reference to differentiated diagnosis
of the glycogen storage diseases. Clin. Sci., 40,
261-269 (1971)

15) Koster, J. F., Slee, R. G., & Hulsmann, W. C. :
The use of leukocytes as an aid in the diagnosis
of glycogen storage disease type I (Pompe's
disease). Clin. Chim. Acta. 51, 319-325(1974).
16) Niermeijer, M. F., Koster, J. F., Jahodova, M.,
Fernandes, J., Heukels — Dully, J., & Galjaard, H.
: Prenatal diagnosis of type @I glycogenesis
(Pompe’s disease) using microchemical analysis.
Peiat. Res., 9, 483-503 (1975)

17) Wiesmann, U. N, Vassella, F.,, & Hersch —
Kowitz, N. N. : Mucolipidosis 1 (I - cell
disease), A clinical and biochemical study. Acta
Paediat. Scand., 63, 9—-16 (1974)

18) Kato, E., Yokoi, T., and Taniguchi N.
Lysosomal acid hydrolases in lymphocytes of I
—cell disease. Clin. Chim. Acta. 95, 285 — 290
(1979)

19) Snyder, R. A., & Braby, R. O. :
white cells as a source of diagnostic material
for lipid storage diseases. Clin. Chim. Acta, 25,
331-338(1969)

20) Boyum, A. : Isolation of mononuclear cells
and granulocytes from human blood. Scand. ].
Lab. Invest., 21, (suppl. 97), 77— 89 (1968).

The use of



180 I

21) Li, C. Y., Lam, K. M., & Yam, L. T. : Esterases
in human leukocytes. J. Histochem. Cytochem.
21,1(1973)

22) Hindman, J., & Cotlier, E. : Glycosidase in
normal human leukocytes and abnormalities in
GM, — gangliosidosis. Clin. Chem. 18, 971 — 975
(1972)

23) Lowry, H. O. Rosenbough, J. N, Farr L. A,, &
Randall, J. R. J. Biol. Chem. 193, 265 - 275
(1951)

24) Milunsky, A., Spelvogel, C., & Kamfer, J. N. :
Lysosomal enzyme variations in cultured
normal skin fibroblasts. Life Sci., 11, 1101 —
1107 (1972)

25) Nakagawa, S., Kumin, S., & Nitowsky M. H.
: Studies on the activities and properties of
lysosomal hydrolases in fractionated
populations of human peripheral blood cells.
Clin. Chim. Acta, 101, 33 —44 (1980).

26) Carroll, M. Dance, N., Masson, P. K,
Robinson, D., & Winchester, B. G.
Mannosidosis — — The enzyme defect. Biochem.
Biophys. Res, Commun. 49, 579 —583 (1972)

27) Huijing, F., van Creveld, S., & Losekoot, G. :

: Human

Diagnosis of generalized glycogen storage
disease (Pompe’'s disease). J. Pediat.,, 63, 984 -
987 (1963)
28) Wyss, S. R., Koster, J. F., & Halsmann, W. (.
Choice of leukocyte preparation in the
diagnosis of glycogen storage disease type 1
(Pompe's disease). Clin. Chim. Acta, 35, 277 -
280 (1971)
29) Leroy, J. G., & Crocker, A. C. : [—cell disease
: A clinical picture. J. Pediat., 79, 360 — 365
(1971)
30) Walbaum, R., Dehaene, P., Scharfman, W,
Farriaux, J. P., Tendeur, M., Vamos — Hurwits, E,,
Kint, J. A., & Van Hoof, F. : La mucolipidose de
type I (I—cell disease). Arch. Franc. Ped., 30,
572—-592 (1973)
31) Strecker, G., Michalski, J. C., Montreuil J., &
Farriaux, J. P. Deficit in neuraminidase
associated with mucolipidosis o - cel
disease) Biomedicine, 25, 238 —240 (1976)
32) Tanaka, T. :

eight lysosomal enzyme in human peripheral

The different composition of

lymphocytes and granulocytes. Hiroshima J. of
Med. Sci. 27, 4, 2563 ~259 (1978)




KRB Y > BRI & BIBEEY V V- ABRE DR 181

A Comparative Study of Lysosomal Enzyme Activity in Peripheral Blood Leukocytes Popu-
lations (Granulocytes, Monocytes, and Lymphocytes) and Cultured Skin Fibroblasts: Clinical
Utility of Lymphocytes populations for the Enzymatic Diagnosis of some Lysosomal Diseases,
Hiroko Kawashima, Department of Pediatrics, (Director: Prof. N. Taniguchi), School of Medi-
cine, Kanazawa University, Kanazawa 920. — J. Juzen Med. Soc., 90, 171 —181 (1981).
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Abstract

Peripheral blood leukocytes have been separated into three fractions (granulocytes, mono-
cytes, and lymphocytes). The mononuclear cell populations were isolated from heparinized
whole blood on a Ficoll-Hypaque gradient after dextran sedimentaion according to the methods
of Snyder and BOyum. Adherent monoéytes were obtained by incubating 1 X 107 unfrac-
tionated mononuclear cell populations suspended in RPMI 1640 containing 10% fetal bovin
serum on 60 X 15mm tissue culture dishes at 37C° for 1.5 hr. in the presence of 5% CQO2. The
dishes were vigorously washed with RPMI 1640, and nonadherent cells (lymphocytes) were
collected, Monocytes were recovered from the surface of the tissue dishes with a rubber police-
man. The granulocytes were obtained from the pellet of Ficoll-Hypaque gradient.

The six lysosomal acid hydrolase (a-glucosidase, a-galactosidase, B-galactosidase, f-glucuro-
nidase, a-mannosidase, N-acetyl-f-glucosaminidase) were assayed in three leukocyte fractions and
fibroblasts from normal individuals, Pompe’s disease, and I-cell disease by the method of Hind-
man.

1) The pH activity profiles of a-glucosidase in monocytes, lymphocytes, and fibroblasts from
normal control showed two pH optima, pH 4.5 and pH 6.5, but granulocytes one optimum, pH
6.5. The pH activity profiles of 4 enzymes (a-galactosidase, f-galactosidase, f-glucuronidase,
N-acetyl-f-glucosaminidase) had one pH optimum, pH 5.0 and a-mannosidase, pH 4.5 in three
leukocyte fractions and fibroblasts.

2) The activity of a-glucosidase in pH 3.0- pH 5.5 was deficient and decreased in pH 6.0-pH 8.0
in lymphocytes and fibroblasts, but normal in granulocytes from Pompe’s diseases. But most
reports so far showed normal or slightly decreased a-glucosidase activities in whole peripheral
leukocytes from Pompe’s disease. Our findings revealed the differences in activities in cell types,
therefore, the results obtained with unfractionated total leukocyte samples from Pompe’s dis-
eases might vary according to the distribution of cell types, the methods used for separation of
leukocytes from whole blood.

3) I-cell disease showed decreased activities of a-galactosidase, B-galactosidase, S-glucuronidase,
and a-mannosidase in lymphocytes and fibroblasts but not in granulocytes and monocytes.
Their activities in lymphocytes were 22%, 16%, 40%, 35% of the values in normal individuals
respectively. The activities of a-glucosidase and N-acetyl-$-glucosaminidase were decreased in
fibroblasts, but not in lymphocytes.

4) These results indicated that lymphocytes among leukocyte species might be most useful as a
source of enzyme in diagnosis of several inherited lysosomal storage diseases, especially Pompe’s
disease and I-cell disease.



