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A deficiency in the activity of steroid: B-glucosidase has been observed 
in the particulate fraction of Gauchers tissues. There was no diminution 
of the "soluble" form of this enzyme in adult tissue samples. In contrast, 
there was a marked reduction in the soluble steroid B-qlucoside hydrolytic 
activity in the brain and spleen, and not liver frcm the infantile form of 
the disease. 

Intrcduction 

Gaucher's disease has as its clinical hallmark splencmaqaly with 

atterdant anemia, leukopenia, and thrmttocyto~ia. A lipid-laden foam cell 

present in bone marrow aspirates and in the circulation has been regarded as 

being pathonemnic. There are 2 clinically distinct forms of the disease. 

The adult form is reasonably benign and devoid of central nervous system in- 

volvmerlt . The infantile form is invariably fatal due to the extensive central 

nervous system damaqe (1). Biochemically there is storage of qlucosylceramide 

(2) in concert with a decreased detectable qlucosylceramide B-qlucosidase 

activity (3) in tissues of affected individuals with both forms of the disease. 

We wish to report the reduced capacity of tissue samples frcm patients 

with Gaucher's disease for the hydrolysis of 17a-L6,7-3H]-estradiol-3-8-~ 

qlucoside. 

Materials and Methods 

i -1 14C -qlucosyl-ceramide (4), 17~b,7-~H] estradiol-3-B-D-glucoside 

(6) and 17a- estradiol-17-B-D-glucoside (8) were prepared as des- 
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cribed. sodium taurocholate (crude) was purchased from Pfanstiehl (Waukeqan, 

Ill.) and the I-methylumbelliferyl (4MU) qlyccsides frcun Koch-Liqht Ltd. 

(Colnbrook, U.K.). 

Honrqenates were prepared in 10 volumes of 0.25M sucrose - 68 mM EMlA 

pH 7.5, an aliquot saved, and. the renaind.er centrifuged at 100,000 x g for 

lhour. The supernate solution was raved.. The pellet was hamogenized 

in the original volume of a solution containing 0.2% Cutscm-1% sodium 

taurcxhclate, in 10 mM phosphate buffer pH 6.0, recentrifuged at 100,000 x q 

for 1 hr. and the supemates retained. This supernate was employed as the 

particulate enzyme preparation in these studies. The hydrolysis of gluccsyl 

ceramide, the 4M qlycosides, the estradiol-SB-glucoside and the estradiol- 

17-B-glucoside were assayed according to described methods (4,6,9). 

Results 

A ccxnparison of the hydrolysis of the two labelled steroid B-Dglucosides, 

as well as 4 MU-B-D-glucoside, B-galactoside and. N-acetyl-B-D-qlucosaminideby - 

whole menates of Gaucher, control, m&achromatic leukcdystrophy (MLD) and 

Nieman-Picks spleen tissue samples is sln~rn in Table 1. It is evident that 

hydrolytic activity toward 17~+,7-~~ -estradiol-17-B-D-qlucoside and 17~~ 

@7-3H-j 

3 

-estradiol-3-@-qlucoside are reduced to 13% and 32% respectively 

in the Gaucher spleens as ccpnpared to the other 4 tissue samples. The hydrolysis 

of the qalactoside and qlucosaminide was not reduced in the Gaucher tissues. 

Mixinq aliquots of the hcs-oqenates from the Gaucher spleens with controls 

gave the predicted values, suggesting that the decreased hydrolysis was not 

due to the presence of inhibitors. The low level of 4MU-B-g--glucoside cleavage 

is usual for Gaucher tissues. 

Previous work suggests that there may be both a soluble and a particle 

bound form of the steroid-B-wlucosidase, the relative amxnts of which 

my vary between tissues (10). It was therefore of interest to examine the 

hydrolytic activity of the soluble and particulate fractions of tissue 

menates from the adult and infantile forms of the disease, and these 
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data, along with control values, are presented in Table II. It is apparent 

that with the particulate fraction of all Gaucher's patient tissues examined 

there was a significant reduction in the hydrolysis of estradiol-3-8-g- 

glucoside as well as of 4 MU-B-D-glucoside and glucosyl ceramide. The activities - 

in the soluble portions of the adult Gaucher spleen and infantile Gaucher 

liver were not reduced. There was an appreciable reduction in the hydrolysis 

of the steroid B-g-glucoside and the 4 MD-B-g-glucoside by both the soluble 

and the particulate fraction of the infantile Gaucher spleen and brain. 

Discussion 

This laboratory recently reported both a decreased hydrolysis of glucosyl 

sphingosine (4) and its isolation frcm (5) Gaucher's tissue samples. This 

was the first indication of biochemical abnormalities in this disease in 

addition to the classical alterations of glucosylceramide. 

We previously reported that the purified enzyme from calf spleen (6) and 

brain (7) hydrolyzes at least 5 ccqxxnds. These were 4 Mu-B-Q-glucoside, 

pNE)-@glucoside, glucosylsphingosine, glucosyl cerarnide and deoxycorticosterone- 

B--wlucoside. We speculated from these results that there may be deficiency 

of steroid $-g--glucoside hydrolysis in Gaucher's tissue. The current results 

support this hypothesis. As shown in Table I there is a decreased hydrolysis 

of both 17a---6 7-3H -estradiol-3- 
I- r 1 

and 17-B-g-glucosides in homogenates 

of Gaucher's spleen. There is no decrease in activity towards these 

2 substrates in homogenates frcm two other sphingolipidoses, namely Niemann- 

Picks disease and metachromatic leukodystrophy. 

It appears that there are &o distinct steroid (+D-glucosidases in 

mammalian tissues, one soluble and the other particulate. A soluble rabbit 

liver enzyme has been highly purified (9) and its properties studied. 

It was found incapable of hydrolyzing glucosyl ceramide. This laboratory 

has recently purified a similar enzyme from. porcine kidney (12), and showed 

that the preparation effectively hydrolyzes 4 MU-(3-g-glucoside and 17~ 

estradiol-3-B-D=glucoside but does not cleave @xosyl ceramide. In contrast, 
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the hiqhly purified particulate calf brain (7) and spleen (6) enzyme hydrolyzes 

all three substrates. The relative ratios of the amour-t of soluble and 

particulate enzyme varies in different tissues (9). 

It appears that the particulate form of the enzyme is affected in both 

the adult and infantile Gaucher tissue. The soluble activity is not 

diminished (Table II) in adult Gaucher spleen tissue while it is reduced in 

infantile Gaucher brain and spleer?, but not liver. This suqqests that these 

tm forms of the enzyme may be products of different genes and in these 

particular tissues the soluble activity is unaffected in the adult form. 

However, in the infantile Gaucher spleen and brain both the soluble and the 

particulate f+qlucosidase activities are decreased. This may provide the 

biochemical basis distinguishing the adult and infantile forms of Gaucher's 

disease, Prior attempts to explain the clinical differences between these 

two types have been unsuccessful. It is possible that altered steroid O-D- - 

qlucoside metabolism my adversely affect normal brain development resulting 

in the characteristic central nervous system abnormality found in infantile 

Gaucher's disease. 
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