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The accumulation of cerebroside sulfate and the 

concomitant reduction of the cerebroside level in nervous 

tissue from ML patients led to the suggestion that the 

turnover of cerebroside sulfates to cerebrosides might be 

blocked as a result of deficient cerebroside sulfatase 

(Jatzkewitz, 1960). Cerebroside sulfatase activity (Mehl 

and Jatzkewitz, 1963) was demonstrated in normal mammalian 

tissues such as kPdney and brain, where in ML the cerebro- 

side sulfate accumulation is especially high. 

Experiments with a more than 6000 fold purified cere- 

broside sulfatase from swine kidney revealed that the 

activity depends upon the presence of at least two higher 

molecular components, a heat-labile one and a heat-stable 

one (Mehl and Jatzkewitz, 1964). The heat-labile component 

of the cerebroside sulfatase and an arylsulfatase type A 

were found in the same fraction and remained together even 

after preparative disc electrophoresis, although the iso- 

lated protein appeared to be homogenous (Fig. 1). in ad- 

dition inhibition experiments indicated that the heat- 

labile component of cerebroside sulfatase and the aryl- 

sulfatase-A might be identical (Mehl and Jatzkewitz, 1964). 
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DISTANCE Ff?OM ORIGIN (mm) 

Fig. 1 - Scan of a pnoretogram aster disc electroyhoresis 
of 100 pg of isolated cerebroside sulratase component. 
Electrophoresis on polyacrylamide standard gel (7.570) 
revealed only one band wnicn represented both, the heat- 
labile component of cerebroside sulfatase and the aryl- 
sulfatase-A activity. On the basis of the density proi'rle 
the protein appears to be homogenous. 

NORMAL 
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DISTANCE FROM ORIGIN (mm) 

Fig. 2 - Comparison of arylsulfatase activities in normal 
and ML kidney tissue extracts after disc electraphoresrs 
on polyacrylamlde gel (7.5%). F or localization of enzyme 
activity the gel columns were sectioned into 1 mm high 
discs which were incubated at pH 4.5 (see text). The com- 
plete deficiency of the main component (R F=0.40) in ML 
tissue extract is obvious. 

Since an arylsuliatase type A deficiency has been demon- 

strated in NL (Austin, et al., lyb’j, lyo4), one might ex- 

408 



Vol. 19, No. 4, 1965 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

pect also to rind a deficiency 01 the neat-labile com- 

ponent 01 cerebroside sulfatase. 

In order to prove tnis, cerebroside sulfatase activi- 

ty was assayed in tissue extracts of ML and control 

patients. Using 35 S-Labeled cerebroside sulfate and ex- 

tracts of kidney tissue, the control samples gave respsctbre+ 

ly 3000 c.p.m. and 1550 c.p.m. in the free sullate fraction, 

the ML tissue less than 10 c.p.m. after incubation (Table 1) 

ltlixed iucubation experiments after combining extracts of 

XL and control tissues ruled out the presence or reversi- 

ble inhioitors and interference due to excess amounts 01‘ 

unlabeled cerebroside sulfate in the 1Ii extracts. 

Altnougn tne cerebroside sulfatase activity was re- 

duced to tne limits 01 detection 01 our test, arylsuliat- 

ase-A activity was found to be 8% of the control value. 'Ihis 

discrepancy was settled when samples or' lcianey extracts 

containing iO0 pg protein were fractionated by standard 

disc electrophoresis. After a 90 min. run under 2,5 mA the 

columns were sectioned into 1 mm high discs, wnich were 

assayed for arylsuliatase activity at ph 4.5 in the pres- 

ence of 0,005 N 2-hydroxy-5-nitrophenyl sulfa-te. Two aryl- 

sulr‘atase activities were present in tne control (Fig.2). 

The minor component (at origin) 01‘ tne total arylsul.t'atase 

activity at pH -+.5 was also present in the extracts of >iL 

Kidney with a comparable activity. The main component (5' 

0.40) gave rise maximally to 3.6 o.d. units per disc after 

incubation, whereas the activity in i\lL was within the 

limits of detection (0=005 o.d. units). This essentially 

complete deficiency of the arylsulfatase-A component of 

the cerebroeide sulfatase in this patient is the more sur- 
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TABLE 1 

SULFATASE AND ACID PHOSPHATASE ACTIVITIES IN 

TISSUE EXTRACTS FROM A ML PATIENT AND CONTROLS 

Enzyme activity (pmoles/hr/g tissue) in extracts 

of renal-cortex 

Type of enzyme Control I Control II ML 474 

Cerebroside sulfatase* 1550 
(c.p.m.) 

(mpmoles/hr/g tissue) 2.47 

Arylsulfatase-A 10.4 

(+ 0.0005M sulfite) co* 10 

Arylsulfatase-B 17.3 

(+ 0*0005M sulfite) Cl-0 

Arylsulfatase-C t 23.1+0*4 

Acid phosphatase 43.2 

2930280 <IO; <lO 

4-65 co.02 

14.8tl.1 1.07+0.17 

co.01 

52.2 15*8+2-y 

Ko.1 

30.3 51*5+10*1 

28*7+3*2 34.9 

Enzyme activity in extracts of liver tissue 

Type of enzyme Control III ML 

Cerebroside sulfatase (c.p.m.) 840 <IO 

(mpmoles/hr/g tissue) l-33 co.02 

Arylsulfatase-A 12.2 l-0 

Arylsulfatase-B 10.4 8.4 

The tissues were extracted with 0.2M-acetate buffer pH 5-l 
in the presence of butanol and O.bM-CaCl 
tion (Sephadex G-25, acetate buffer pH 4:;) 

After gel filtra- 
and concentra- 

tion by low pressure filtration the extracts were centri- 
fuged at 33,000 g for 30 min. Aliquots of the supernatant 
were assayed for cerebroside sulfatase (Mehl and Jatzkewitz, 
1964)s arylsulfatase type A (Austin et al., 1963), aryl- 
sulfatase type B and C (Dodgson, Spencer and Wynn, 1956) 
and aoid phosphatase (Gianetto and de Duve, 1955). 

* Control II + ML extracts mixed in equal amounts gave 
22802350 c.p.m. 

tafter incubation of homogenate 

prising as he lived to the age of 20. 
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Since the controls and ML tissues were stored under 

similar conditions and since other hydrolases (arylsulfat- 

ase type B and C and acid phosphatase) exhibited compara- 

ale activities in controls and ML extracts, the deficiency 

of the heat-labile component of the cerebroside sulfatase 

in ML did not result from improper storage of the ML 

tissues. 

In conclusion, it has been shown that the absence of 

cerebroside sulfatase activity in ML, a sulfatide lipid- 

osis, is due to a deficiency of the heat-labile component 

of this enzyme. It is this heat-labile component which ex- 

hibits the arylsulfatase type A activity, shown by Austin 

b et al. (1963; 1964) to e greatly diminished in ML tissues. 

As a consequence of this enzymatic derect the conversion 

of cerebroside sulfate to cerebroside is blocked. 
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