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1. Introduction

As previously reported, cerebroside sulphates {sul-
phatides) are the physiological subsirates of arylsul-
phatase A (ET 3.1.6.1), a Wysosomal enzyme [1). This
enzyme is deficient in cases of metachromatic lenko-
dystrophy {ML), a sphingelipidosis following a reces-
sive auiosomal mode of inheritimes {21, The cercbro-
side snlphatase activity of purfied arylsniphatase A is
exbamesd by a heat stable fastor, which was first
solated from pip kidneys and described in terms of a
complementz~y fraction of the enzyrme [1]. This
paper 1eports its presence not only in liver tissues from
normal persons but also in patients suffering from
metachromatic leukedystrophy. The factor, therefore,
may be regarded now as an activator rather than a
-zomplementary frac tion, s mm&mnem by isozlectric
fnmzsz;mg is :ﬁescpbaﬂ

: ‘l Materials and methods

2.1, Purification procedyris

- Thg preparation of arylsulphatase A vizs essentially
 the same as the one described by Stinshoff [3). The

. zsomce of ﬁ\e enzyme h@wewx was m::r'nai }mzmn

. liver.- B :
.For thé fsolaiion of 1he achvmm §5 hmnan Tivez, .

£ Dbtameﬁ within 24 hi post morteri, wers hmnogam_eﬁ .

in & mixture eof 45 ml 0.2M sodmm agetate, ph 4,5,
~and 4.3 m] rbetanol {2—4 3, stirrad for 24 hrand
ueeninfnged {I? DDD £:30 mm) Imadml ampie of
1}12 supema{am the nm 1ems fo:’f ary]sulphaiases A zm

Y Dedwattd m ﬁdc.i‘ Bmenzndi on h:s ?Dﬁx bmh&ay

No;_fh-_ﬂcﬂandlfuie._, mg ‘ ompfmJ Ammrdam

B were established by isoelectric focussing at 127

after 24 hr of dizlysing against 1% glycine sointion
[4])- The remaining supermatant was fractionated by
acetone precipitztion et ~190°. The fraction precipitai-
ing between 33 and 66% (v:v) acetone was cenirifuged

{40,000 g. 10 min), suspended in and dislysed against

19 glycine solution, and sgain centrifiged. The

- tesulting supernaiant was heated for 30 min to 807,

cooled, and the clear supeinatant subjecied Lo so-
glecine focussing.

The ispelectiic focussing was perionmed n a nicre-
analytical column [5). The pH of the fractions obianed
frem the focussing column was measured in a micre-
pH-meter {Radiometer, Copenhagen) and their pro-
tein corteni estimated by the Aggq rerthod (standard:
bovine serum albumin). Far the enzyme assay the pH
of the fractions was adjustzd 1o 4.5 by addition of
Na0B or acetic acid. ‘

To assay the cerebroside suiphatase aciivity and the
effzet of the activalor, a mixture of 27 pg tritiated
sulphatide {4, 6], 20 p] 8.5 M sodium acelate buffer,
pH 4.5, and 40 pl of either distillec water or the 4ift

- ferent fractions from the isoelevins focussing of the

aclivator preparation was prepared. The reaction was
triggered by the addition of 40 ul of a sintion of the
purified arvisulphataze A in distilled water (= 1 a2

- protein). The amoun: of sulphatide degradation was

measured afier 1 i of incubation at 37" as previously
den:mbed 14]. '
- Arylsulphatase A and B activities were determined

with 2- hyﬁmxyﬁ-nmﬂphany] salphate {Sigma Chera.

L” Gmy - SI Loms Mm., I}SA; as substrate nccemmg i ]4].
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3, Resnlts and discassion

The data pyesented here are obiained from nommal
{20 yecars at death) and ML {6 years at death) liver
1issues removed at autopsy. They sre similar to data
obtained from znother normal and twoe other ML cases
(aged & und 16 years at death). The arylsulphatase
patterns of the liver extracts confirm results previonsly
gbiained {2, 4]. In nonpathological tissues, essentially
1Wo my}suipnamses can be distinpuished: the A enzyme
with an IP of pis 3.8 and the nonhomogensous B -
enzyme with 1P's of pH 8.2 and pH 8.9 {fig. 1a). In the
case of conventional ML, ar;ylsuﬂphaiase A activiiy is
deficient (fig, 2a).

The presencs of n-butanol in the homogenate is
required to extract the activator from the tissue, From
the homogenate, both the activaior and the engyme
are precipitated by the acetone treatment described in
ihe methods section, Heat treziment (1able 1) is found
to compleiely destroy enzyme activity but doss not
affect the activaior which can then be farther purnified
by isoelectric focussing, In the sbsence of activator
fractions, 1 pg of protein from the punfied enzyme
preparation degrades about 6.7 nmoles of sulphatides
per hr. In the presenee of the different fraciions ob-
1ained by isoelectric forussing of the heated super-
natant iwo effects are nhserved {fig. 1b): Fractions
with an 1P of about pH 4.5 snmuﬁate 1he cerebroside
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' A:ry]lsmphataﬁe A mim'iy and pmﬂem content from normal

liver and liver from ML case {each 15 g’

Aryisuiphaiase - Proicin comient
A activity - :

(mﬁ) {me)
‘Nommal ML Normal Mi
Exiract L oapes < 44 110 103
Adetone mempimm 1171 <3 46 48
Solution after heal

treatwmen: — — 153 18.2

For details of the preparation see Materials and methods.
Arylsulphatase A asiivily Is measured according to {4). 1 mlJ
is defined zs the amount of enzyme which gegrades 1 nmole of
of sahsitate per min at 37°, Froicinis esiimated accmmmg o)

71

sulphaiase amwmy of the an:-:.}m:t, whertas fractions
with IP’s lower than pH 4 and higher than pH 3.5 in-
hibit the enzyme activity. This decrease in activity is
poseibly nonspecific. It may be explained by an inhi-
bition which proteins generally exert on the cerebro-

 side sulphatase activity |8, and unpublistied resulis].

The activaiing effect of fractions with an 1P beiween
4 and 5 Is such, that enzyme activity Is increased up
to 320% above the Jevel observed in the ghsence of
any adrﬂmvgs
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Fig. 1. Arylsnlpha&ase a:nrl aa:iwaim pa* terns mhiame:l af ler :150331&(:‘11‘1:: mtussmg 01” Bxﬁm'ct:s imm n@mal human lmsr ay Aryl:sul—
phatase A 2nd B paitern, En:z.)'m-: eX1Tact f:qu]vaﬂam 1o I g of tissue {wst wmghlj Detsrmmatmn mf erZVme activities :acr:ordmg -
1o [4]. (e—o—a) Assa}* of combined sulphatase Aand B dcilVJiSES,. {n—n—-u) Assay of su]phartasc A activily alone, Enzyme Re-
tivily givenis extinction of 1he iberated mtmcmethbla"e a1 315 nm, 0:5 cm cuveiie Incubation time: 30 min. {——) p]-lgmmanit .
By Activalor pauern me eximc" quvallem tn 14 E of hssue {wet wmght] {— pI]-zradwn;. (D—&——D} Pm"tem esntent Eiven -
25 extinction at 280 nm; 0.5 tm cuvette, Light co!unns mpxeseni cerebroside sulphaxase tmty of ; 2 ‘mixtore of phnﬁr:ﬂ .a:ylsu}- ,
phutase A ztnﬁ ,fractmns from the Isne]ec;imc Tocassingof. the tasiwatn: p:spamtmn Blag SaMn :re;me.,ems uenﬂ:mmde mﬂpha:tase
amvw ot aryhdphatm Aalm e: é.ssay cnnnmons as outlined under Materials and : A
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Fip. 2. Arylsulphatase ang activator pattemns obiaired afier istelpctric focussing of extracts from liver of a conventional ML case.
a) Arylsuiphatase pattern, Deialls as ontlined wndes fip. 1a. b) Activator patiern. Details as outfined unger fig. 1.

Fig. 2b demonsirales the presence of ihe activator

in the tissue of an ML case, which is largely deficient
in erylsulphatase A activity. The activator of the ML
case differs nelther in ifs IP nor in its guantity from
that of the normal case.

In contrast 1o a prior commumication [1§ it must,
therefore, be assumed il.at the component in question
can no Jonger be regarded as an integral part of cere-
broside snlphatase but rather as an “activator”. This
assumption is supported by the obssrvation that
detergents snch as tanrodeoxychoiste also stimulate
the cerehroside sulphatase activity ]8--10]. At present,

“however, there is no evidence that the activator from
human tissues belongs to the group of cholates. Thuos
- the naiure of the aclivaior still remains obscure.
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