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EEMMY v BRick 2 8EHEY v — 4
L TEIE O 2 W

(I) KMy o3RIz & 5 Pompe B KR ¢ [-cell & OB KM

SRAEEFF/NEMNERE (X . 80 B2HD

m B

E

(HRF0 54418 10 BZM)

g (DHRcHOT, REMAMRE & 0H—10
MEBTH 3 ) v oEROE & BRI SE L, Y
v = LK OEREERE L, MERESETOR
HIERC BT EPENRESRY N EEES
pic Ui, It v v — 2 BHHE OKIBBER I Bk
RicED B A RT BEKEEBER TS D, X a-gluco-
sidase OFEMH D & 5 2. BEH K4S E T acid a-
glucosidase OTEMEMT 2 L HEBETH 2154
b&H D, EMMMY S ROEREMN Y v — ABRED
BERFENBWICL D ERATBALBVEEL SN,

PER, REMAMERER W TR IEREIS SN RS
EAONTELHABMNET ) v - 2 EHETH S
Pompe 5 (BFER 18 & HHRHFMRTE O
Yy - ABEROEMOBET2RTIWLRETH S
I-cell #% (Mucolipidosis 1 %) ®RAYI Y > +<BR i
SWTY v V- AMEERNT A RAEEROT, %
NoDERISVWTHET .

I. Pompe 5 (EEFIE) o2k CEREEREA

0y T ‘

HENRRUFHE

1. g

MEBHRO S OEEHE O HEL24EH%3 » D32
FORRT. BAERIERIZT a-glucosidase DG
DRERT 7Y a—-ry EFERBOBMERD, KEE
. BEE 1T (BR) 3£%10 » Bk,
LALTREL, HRCTHRELEEShTVLS. &
¢¥, obligate heterozygote EtE X o W 2 BROM
.

2. HERED S HE
Bz (1) B0 THIRL B - 1o

3. ) voSEROEE
0.3mg/ nl). 10 % B& B &4 m
#%. streptomycin (100ug/ nl). R ¥ Penicillin (100
BAT/ml) A&t RPMI 1640 53 1.0 nithic, 2 04
Byt & DB ot ) v RS EOMEEE 1 x 10° @
AL, PHA-Pl5ug/ ml 280, 8V @ Eme $
iz, 37°C, 5% CO; in Air ®%@TFic, 72 B &
L. :

BE&%., U N ERE SEERKRTCREL, ERKT
BB, M B L, BRI RIS I ER Lk

4. a-glucosidase FEHEDHRIE

I ReRIKkEAETEMLAL. BL, acid a-
glucosidase OEMORIE (& pHA.25 T - 1.

1 72

Bl 1Rl Ak d i, BROBENERSEOEMRE,
BT R T A EEMBOEELEEU LTS
n, R EERRIC, acid & neutral O BEFRIEM: % ST
FETAILETERD /. —TF, ) VA ERAET
3, BROBEFEEM G, pH4.0 ~5.5 TRIBL TS
h, pHE.0 ~ 7.5 TIEBL OET LTV 348, AIE
AgEREM®ERLA. BB, U v KO ET
i, neutral a-glucosidase DEREEMHOREE L i
acid a-glucosidase DIEMDRIENATEETH » /2.

EEBo PHA fl#EE®R O ) v <5R o a-gluco-
sidase DGR, HEERTOEM L 0 R PED L 128,
s A EEIBETS pH activity profile 2R/ L 7 (B12).

" glutamine

The use of peripheral blood lymphocytes as an aid in the diagnosis of several
inherited lysosomal storage diseases. (II) The enzymatic diagnosis of Pompe’s disease
and I-cell disease with the use of peripheral blood lymphocytes. Eiji Kato, Department

of Pediatrics (Director :

Prof. N. Taniguchi), School of Medicine, Kanazawa University.



KR Y v eBRic & BB VS — A BREOZR (1D 77

a-Glucosidase pH Activity

Granulocyte-rich population
o—o Controls (n=6)
o o—o@ Pompe’s Patient .
Lymphocyte-rich population
o—uaControls (n=6)
s—a Pompe’s Patient

nmoles 4-MU,/10celis/h

a-Glucosidase Activity in Lymphocytes

o—o:Before Culture (n=9)
e—=:Cultured with PHA (n=9)
»—x:Cultured without PHA (n=6)

N w ~
o o o

nmoles 4-MU/107cells/h
o

o

Lo L, PHAERINEED Y v~ EROIE M IZET L
fe. :
pH4.25 ©® acid a-glucosidase @ & #: % £Z # Hi
& PHA Rl &% n ) v NS E T L 2 (F
3). EEMBoERO EEE R, HERCPETLLE
BLONEIBINE . BROTEM, HERRY
BERERLSRBLTOWE:. MHEOEER, HELEG
EETR, BHRESRTH-»h, EHEROTEHEO
ERBEEMROK 0 %IEF L.

z z
Pompe % (BEFR 1 8) 3 MERRUBHERET %

Acid a-Glucosidase(pH4.25) in Lymphocytes
Before and After PHA-Stimulated Culture

10

<

2 o

g o mother
o S ° a
S o] %8

5 51 ®,

< ?% S ‘[ father
t :
g ;

o

@

O
Before After

Before After
PHA  Stimulation

Adult Controls

Before After

Patient Parents

3

FHMETELEMED 7Y o- FYERET. OR20
foic 1 BREIETIRE T 2 it S hREEORS
Th 5" FEOBREWBYIC, Huijing >20ME
DIk, KA MBAAV ATV S. BEshTw
ZARMMAMKOBEREE IR, £ OEFAITRIELT
WaA, Lol BREREIECCHEPFO a-gluco-
sidase DIEHDRIBIC L D HEBS N KEDEET
HEDIHST, GIKOEBEREESEI ITET,
BORBBAEEY Th-n L WHIHlESEHRS M
63]~6|'

EZORNTIZ, Pompe BEOBRZED ) v KO H
® a-glucosidase O 7EH: 3 pH5.5 LI T OB IR TR
BLAA, —HENRAETE, EFHBEESAE
HAERL 2 (K1), KIEMES MR 0 BREER ) v
HRPBMRGE oo Ekorine LTtERI NS
0T, EFEOKRP o, FHEKEZCEUAMBKRANY
ERWILEAICR, LA BT TEBREERSHE S
nTd, PHIROFMO i, BEOAQMIKIEBRE
EHORBERSTVWI ENFHEENG, EBIER
SN 3 EMBRMEGEICE, F &L TEEMAasRIN
N3 “Film technique” &, 1) v /<Bk, BHIER 2 RN
WHEVEATELNE TR b LMK, 74 7Y
s = ENS BT KIEDBEO A MROBREES
FLCEMBELT2HEOE 1, AMERSBCHTED
HFEERWTED, BEEUESEELSVLIETETS
HWEDE I3, BBFOFEERVTWS . COBER,
EEORRIPOSOWTEL—HKTILDLELONE,

a-glucosidase D EMD pH profile 12D EH
©, BLHEBTH->THAVONIEBIcL-Th I
DHEOSH LS T L 3%, Koster 50
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maltose #EBIcHVALHFRICL 3 &, Pompe /{0
BEOEBRIROER I pHA.0 THEEET, Ph6.5
TEETHD . —HY v BROEME pH4.0 THRA L
Erohtid, pHE.STHETLTW . MUEH
ERVEEEORKR L, BRIRSE O pH4.0 OfE#E
RSN BTIhE, —HLEBRBELBRDNS.
FREDBEOENIRSE OB TAES 1 275
14 neutral a-glucosidase DEEFMHL 6 E L o
258, F-3 I BBTERAWKE S S . Pompe RO BED
Bizld, a-glucosidase DFEMHBEEL Ron,
Z OiEMEERY component i3, FR iAo a-
glucosidase ® component & , # ® Kinetics RU'#
HEHHEERIcT 2 s h 2%, Broadhead 5'
FHEEBRICH 515 a-glucosidase D EWHM B ICE
74 3 component KTk 2 b2 EHEL TS
., —%F, Y voeHKoDacid a-glucosidase i3, BERIK
DETHERTD, FRAONBZDLERA—OBRTEH S
LEZONTVWS. f~>T. PompefROBMTICIE, K
Wiy v BRER VT, acid a-glucosidase @ 7E #
ARIET A HENRSEERCEVEELLNS.
SERSM Y v /<ERD acid a-glucosidase #EHEIc & 3
~FoREEOBMICOVWT IR, BEOMBOBRE
HENEFRTE-0T, EHATHILEVWHIRRIE
shiimate. Lo L PHA RIBUEEREBO Y ¥ NERD
acid a-glucosidase OEHDHEIETE, BE OMH
DOFEMS, EEHBOEEL D ERCETL, ~70o
RRZoBRHICBI>EFZ SN . ) ¥ oK
i, PHAGE DLV F v 2 0RMNEEST 5 &, blast
b, ERAKOTEE L bic, BxD Y v/~ sBER
DEELMBESAIIEMMOATVWAE &
i, blast{bick v #Blas LTo—Hb ko &L A

3 & bEXZ o505, Hirschhorn 5'i3 PHA #l#
g L2 ) vooBR D acid a-glucosidase DIE # O
EN~FoRREORHCERTH - EWEL TS
D, EEOBRRLBEOOREREXFTE260TH-
7= . PHA RIgi%®&E J ~ /IR D acid a-glucosidase ®
EHEORELS~ 7 o RREO BN I & NG ERMEH
HEMICOVWTE, SHREKROEFMTRIEENS L
ngEhD. '

5 B

Pompe ED#Hric, 4 MUSKEE RV Y ~
Bk acid a-glucosidase DEHORIENERH T 5
- fohs, BERIROBERIEMD R FBILIc -t

KEDO~ 7o FREOKRMIC, PHARIBIEE®R O
J v 9RO acid a-glucosidase iIEHESER T H 3
HREMEA R S e

I. I-cell /% (Mucolipidosis %) 0R2MADK

A

WRMRE UHiE

1. W®

2D l-cell IFOBAT, BROMIFP D a-gluco-
sidase, @-galactosidase, pA-glucuronidase, a-
mannosidase, N-acetyl-B8-glucosaminidase @ & &
BH SN (R ). R, MEAZRO L WEIEOEE.
SBELT, %1 »Ah S 8T TORELIE
OBEMERER V. Hb, BEY) v HKROBREKD
EEERicE, BESRATZERAVE.

2. W0 5B

(M\cEHm L FEERAVL. BL, #4277
RO EEO—ERY ., JEIERKTHRE®R, £

Table 1. Activity of Plasma Acid Hydrolases in the Patient with I-cell Disease, and

the Parents.

ol -gluco~ Ol-galacto- ﬁ—galacto— ﬂ—glucuro— Ol -manno- N~acety1—ﬂ—
sidase sidase sidase nidase sidase glucosaminidase

Patient 44.7 3.3 358 700 6197 21475
Father 2.4 1.0 10.8 19.3 8.7 1450
Mother 1.7 0.8 4.5 8.2 57.2 1024
Controls (n=13)

mean + S.D. 2.3+ 0.8 1.2 + 0.7 5.6 + 2.2 8.7 + 3.0 40.7 # 14.6 971 # 326

range 1.3-3.8 0.5-2.9 3.2-8.8 3.9~14.5 17.9-69.9 600-1717

The enzyme assay was performed at pH 4.3 and activities were expressed as nanomoles of substrate

hydrolyzed per hour per milliliter of plasma.

A g e 7
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groEke LT, fEcGERL .
3. Vv EROEEE
(I) %R L BRI L - 1.
4. Vv /- AERMOKREEFRIE O AIE
a-glucosidase, a-galactosidase, B-galacto-
sidase, B-glucuronidase, a-mannosidase, % ¢ N-
acetyl-B-glucosaminidase O &%, £ Mk, v
NEROE, ROCBEKNRSEEBR VT, pH4.3 TRIEL
fo. fiEER, (1) FoRELBEETH 3.

& £

SMIABTO Y v /- s KRB RIEMEE I, IE
HHBT, EREOENB OB, - DT, WEL
WOEHELES CERBEEL L.

F2WRLELEDIC, Tcell FODBERD Y v o5 5
# T &, a-galactosidase, pB-galactosidase, 8-
glucuronidase, B OF N-acetyl-8-glucosaminidase
OEHNEENBLOET LTV . BERSED
noDBREHIEE TS >, BROLAMROE

#id, a- & B-galactosidase TET LT 745, 2
MOBETRERTE -7, —F, MEOBEEN
. 3-oDMBaBL b, EEETH- 1.

PHA RIS E5ZHD Y v ~EBRD ) v v~ A B KR
BROEEER I IRLL. EEMBTR, BEic
L. PHA fIBERE0 ) » S BROBERS 12, 54
BWAL. .

BROY v SR OFEM I, a-glucosidase % B\
T, PHARIg#% I, EELETE2RLL. 8-
glucuronidase, @-mannosidase, & ¢f N-acetyl-g8-
glucosaminidase O FEH R F W Zh, EEHBO
29.8 %. 21.1 %, 306 2 C&H »#. a- & B-
galactosidase DiEM: R, Hic BT, FEMEO
108%&6.9%Th -1,

RO Y v SEROBERIEM 13, PHA RIBOERE D,
EHEGREFEREEL RS D -1z,

E =
[-cell % 3 BEERIIC Hurler 55 1IC 88 L 72 & B8 ik

Table 2. Lysosomal Enzyme Activities in Different Cell Populafions From Peripheral

Blood.

Contreols (n=30)

Patient Father Mother mean # S.D. range
ol~glucosidase WBC* 29.7 53.7 24.7 29.4 + 8.5 (15.2-47.2)
Gra* 37.1 62.5 28.1 37.8 + 9.4 (22.8-61.4)
Ly* 13.9 20.5 20.3 12.8 + 4.1 ( 6.0-23.8)
Ol-galactosidase WBC 10.2 22.8 14.3 18.3 + 5.3 (11.5-34.5)
Gra 18.3 25.8 12.8 16.3 + 4.4 (8.4-27.7)
Ly 4.2(20.8%) ** 14.8 15.3 20.1 + 7.9 (10.8-42.2)
/?—galactosidase WBC 90.7 280.7 340.3 296.5 + 98.3 (151.5-490.4)
Gra 126.4 257.5 253.2 209.5 + 56.8 (113.8-337.8)
Ly 56.0(14.7%) ** 295.8 471.0 380.2 + 124.4 (157.0-683.0)
ﬁ-qlucuronidase WBC 32.1 52.9 49.7 45.9 + 9.6 (25.8~64.7)
Gra 50.4 64.0 48.0 51.0 + 8.8 (37.5-72.3)
Ly 13.5(37.8%) ** 36.4 52.2 35.7 + 8.2 (26.1-57.4)
@ -mannosidase WBC 175.3 418.0 208.6 263.3 + 71.7 (130.2-396.4)
Gra 394.8 581.3 278.3 360.6 + 117.6 (182.5-609.5)
Ly 80.0(76.2%) ** 144.8 107.0 105.0 + 33.9 (64.0-179.3)
N-acetyl-B- WBC 912 1317 1109 1118 + 264 (801-1813)
glucosaminidase o . y)9 1112 935 845 + 164  (560-1201)
Ly 607 (37.3%) ** 1400 1370 1627 + 369 (1147-2427)

* WBC, total leukocytes; Gra, granulocyte-rich populations; Ly, lymphocyte-rich populations.

** Percentage of the enzyme activity to the arithmetic mean of 30 normal control values.

The enzyme activity was assayed at pH 4.3 and expressed as nanomoles of substrate cleaved

by 107 cells per hour.
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Table 3. Activity of Lysosomal Acid Hydrolases in PHA-Stimulated Lymphocytes?®

of -gluco~ O{-galacto- ﬂ—galacto— ﬂ—glucuro- Qf -manno- N—acetyl—ﬂ-
sidase sidase sidase nidase sidase glucosaminidase

Controls (n=7) 6.8 + 2.6 19.4 + 5.2 200.6 + 79.9 35.0 + 8.2 131.0 + 45.3  954,4 + 223.3

mean + S.D.

range 4.6-11.9 13.8-27.1 146.5-353.4 25.6~49.6 89.2-202.5 540-1189
Patient 6.9 (101%)** 2.1 (10.8%)** 13.9 (6.9%)** 10.4 (29.8%)** 27,6 (21.1%)** 292 (30.6%)%*
Father 10.8 17.9 191.5 35.0 131.4 1038
Mother 7.8 11.7 131.1 25.5 106.4 838

* Tymphocytes were cultured for 72 h in the presence of 15 jng/ml PHA-P. The enzyme assay was

performed at pH 4.3 and activities were expressed as nanomoles of substrate hydrolyzed per

107 cells per hour.

** Parcentage of normal mean.

HWEHREORERTS 50, RPoL a88HADHE
ME%TsH 2"y, BEOBERERESERICE K
ot Ak (inclusion body) 2893 & o, I-
cell LM N 3. EEBREZTEMIE T, acid
phosphatase % 8-glucosidase 2\ T . ZHD ) v
V= AEHKEBERSETLTW S, —F, Ths0
ETFTUAESERTEERDS, EREHIEREOEHS
P, BEOME, HECRPCEFECHEDILTVS.

Lisl, SHETOHETIE, FEDHEEORMM
BHmEo Yy v - s BEEEGEREH TS 5L &
., i ic Walbaum &'%& Strecker &'%8, BEHO
B MFRT a-galactosidase & B-galactosidase D&M
DETA*HELTVWRETTH D, T0kH BEKES
5, BEk, RS MK O BRRE I AEDBH I
BHREOLBVWEEDLNTE .
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RT3 b00L3Bbh, BEEXBRDY ¥ RS
@ a-galactosidase, 8-galactosidase, B-glucuro-
nidase, N-acetyl-B-glucosaminidase O # 13 EF
LT, 2o &5, BIEOEKEROE T I3 BERER
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—HF AL, CORE, D, FIEOBERNBI
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Bemicans.
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—LBEEHOETOREK > W T, Wiesmann
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Secretion-Recapture Hypothesis” #1BIB L , 73l &
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[-cell FDEBRD Y v/¥RT, a-galactosidase, 8-
galactosidase, B-glucuronidase, a-mannosidase,
N-acetyl-8-glucosaminidase DIEHDETH A S 1
7-. PHA FilBE& %0 ) v ~IRRTIR, Th S OBRE
HEECEEFCET L., —F, BROBREHEIEE
ETh-T.

BROMPOBREHEL, U v B8R, BB, RU
PHA #l#tE®& ) v KT, EETH 1.

PlEo#ER &0, RMEMY v/ o8R, Hic PHA RisE
Y VNERDY v - A BEKIREERTE O ME
i3, lcell IROBEORMICERTHEH, ~7Foff
HEOKRHIC @IV EHBREES i,

BEHRZBIEES, HIEE, BRMEEEDL - BEED
EEGHELLIDBEEARLET. B8R EAEIEWL
raEL-BHUERM SoES. SBANE. B R,
B FESEBILHELIWRZOER, BT cHEEOH
BicE LB L gt

X s

1) Hers, H. G., & de Barsy, T. : Type Il gyco-
genosis (Acid maltase deficiency), p197-216. In
H. G. Hers & F. Van Hoof (ed.), Lysosomes and
storage diseases, Academic Press, New York,
1973.

2) Huijing, F., van Creveld, S., & Losekoot, G. :
Diagnosis of generalized glycogen storage
disease (Pompe's disease). ]J. Pediat., 63, 984 -
987 (1963).

3) Steinitz, K., & Rutenberg, A. :
glucosidase activity and glycogen content in

Tissue a-

patients with generalized glycogenosis. Israel J.
Med. Sci., 8, 411 -421 (1967).

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

5) Koster, J. F., Slee, R. G., & Hulsmann, W. C. :
The use of leukocytes as an aid in the diagnosis
of glycogen storage disease type II (Pompe's
disease). Clin. Chim. Acta, 51, 319325 (1974).
6) Niermeijer, M. F., Koster, J. F., Jahodova, M.
Fernandes, J., Heukels-Dully, J., & Galjaard, H. :

Prenatal diagnosis of type II glycogenosis

(Pompe's disease) using microchemical analyses.
Pediat. Res., 9, 483 -503 (1975).

7) Wyss, S. R., Koster, J. F,, & Hulsmann, W. C.
: Choise of leucocyte preparation in the diagno-
sis of glycogen storage disease type Il (Pompe's
disease). Clin. Chim. Acta, 85, 277 -280 (1971).
8)- Salafsky, I. 8., & Nadler, H. L. : Alpha-1, 4
glucosidase activity in Pompe's disease. J.
Pediat., 79, 794 - 798 (1971).

9) Salafsky, I. S., & Nadler, H. L. : A fluoro-
metric assay of alpha-glucosidase and its appli-
cation in the study of Pompe's disease. J. Lab.
Clin. Med., 81, 450~ 454 (1973).

10) Broadhead, D. M., & Butterworth, I.
Pompe’s disease Diagnosis in kidney and
leukocytes using  4-methylumbelliferyl-a-D-
glucopyranoside. Clin. Genet, 13, 504 - 510
(1978).

1) Hirschhorn, R., Hirschhorn, K., &
weissmann, G. : Appearance of hydrolase rich
granules in human lymphocytes induced by
phytohemagglutinin and antigens. Biood, 30, 84
—-102 (1967).

12) Hirschhorn, K., Nadler, H. L., Waithe, W. 1.,
Brown, B. I, & Hirschhorn, R. : Pompe's disease
: Detection of heterozygotes by lymphocytes
stimulation. Science, 166, 16321633 (1969).
13) Leroy, J. G, Spranger, J. W., Feigold, M.,
Opitz, J. M., & Crocker, A. C.: [-cell disease : A
clinical picture. J. Pediat., 79, 360 -365 (1971).
14) Wiesmann, U. N, Vassella, F., & Hersch-
kowitz, N. N. : Mucolipidosis II (I-cell disease), A
clinical and biochemical study. Acta Paediat.
Scand., 63, 9-16 (1974).

15) Walbaum, R., Dehaene, P., Scharfman, W.,
Farriaux, J. P, Tondeur, M., Vamos-Hurwitz, E.,
Kint, J. A., & Van Hoof, F.: La mucolipidose de
type II (I-cell disease). Arch. Franc. Ped., 30, 572
-592 (1973).

16) Strecker, G., Michalski, J. C., Montreuil, J.,
& Farriaux, J. P. :
associated with mucolipidosis II (I-cell disease).
Biomedicine, 25, 238 - 240 (1976).

17) Wiesmann, U. N, Lightbody, J., Vassella,
F., & Herschkowitz, N. N. : Multiple lysosomal
enzyme deficiency due to enzyme leakage? New

Deficit in neuraminidase



82 im

Engl. J. Med,, 284, 109-110(1971).

18) Hickman, S., & Neufeld, E. F. : A hypothe-
sis for I-cell diéease : Defective hydrolases that
do not enter lysosomes. Biochem. Biophys. Res.
Commun., 49, 992-999 (1972).

19) Neufeld, E. F., Sando, G. N,, Garvin, A. J.,, &
Rome, L. H. :

The transport of lysosomal

enzymes. J. Supramol. Structure, 6, 95 - 101
(1977).

20) Vladutiu, G. D. : I- cell disease : A
hypothesis for the structure of the carbo-
hydrate recognition site on A-D-N-Acetylhexo-
saminidase. Biochem. J., 171, 509—-512 (1978).




KEEM Y v BRI L 28ERY vV — o BFEOZE (1) 83

The use of peripheral blood lymphocytes as an aid in the diagnosis of several
inherited lysosomal storage diseases. [II] The enzymatic diagnosis of Pompe’s disease
and I-cell disease with the use of peripheral blood lymphocytes. Eiji Kato, Department
of Pediatrics, School of Medicine, Kanazawa University, Kanazawa, 920, Japan. J. Juzen
Igk. Z., 88, 76 —83 (1979).

Abstract

In several inherited lysosomal storage diseases, the determination of lysosomal acid hydrolase
activity in peripheral blood leukocytes has been used in the ideﬁtification of both homozygotes
and heterozygous carriers. Peripheral blood leukocytes, however, represent a heterogeneous
mixture of various cell species which differ from each other in morphology, life span, and
function. And leukocyte preparations contain two main cell populations, granulocytes and
lymphocytes, which may have different enzymatic activities.

Therefore, leukocyte preparations from healthy individuals were separated into lymphocyte-
rich populations and granulocyte-rich populations, and six lysosomal hydrolases were assayed in
lymphocyte-rich populations and granulocyte-rich populations in this study.

1. The pH activity profile of a-glucosidase in lymphocyte-rich populations showed two pH
optima; pH 4.5 and pH 6.5. So the assay of acid a-glucosidase activity could be easily performed
around pH 4.5 without interference from the activity of neutral « -glucosidase, while in granu-
locyte-rich populations differential estimation between acid and neutral a-glucosidase activities
was impossible.

2. In a-galactosidase, p-galactosidase, #-glucuronidase, and N-acetyl-g-glucosaminidase, the
pH activity profile of lymphocyterich populations showed a pattern similar to that of granu-
locyte-rich populations. The maximal activity was observed at pH 5.0 in « -galactosidase, at pH
4.5 in B-galactosidase, at pH 5.5 in #-glucuronidase, and at pH 5.0 in N-acetyl-8-glucosaminidase.
Granulocyterich populations exhibited a higher activity level of a-galactosidase and 8-
glucuronidase than did lymphocyterich populations. The activity of B-galactosidase and N-
acethyl-g-glucosaminidase in lymphocyte-rich populations was significantly higher than that in
granulocyte-rich populations.

3. Two pH optima of «-mannosidase activity, one pH 4.0 and the other pH 5 0, were
observed both in lymphocyte-rich and granulocyte-rich populations. The activity in granulocyte-
rich populations was much higher at two pH optima than that in lymphocyte-rich populations.

4. These results indicated that lymphocyte-rich populations and granulocyte-rich populations
might be more useful as a source of enzyme both in establishing the diagnosis of several inherited
lysosomal storage diseases and in identifying heterozygous carriers than peripheral blood
leukocyte preparations.



