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A "So lub le"  F o r m  of  Stero l  S u l p h a t e  
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D N - a s e  d iges t ion  o f  the  nuclear  e n v e l o p e - c h r o m a t i n  c o m p l e x  o f  the  cell  nucle i  preparat ions  f rom  
h u m a n  placenta ,  re leased a so luble  f o r m  of  s t ero l su lphohydro lase .  The e n z y m e  revealed three  
pH opt ima,  at 4.0, 6.2 and 7.4. The Km value  was 4.16_+ 1.44 x 10-SM.  The mo lecu la r  mass  deter-  
m i n e d  by gel f i l trat ion on B io -ge l  A 15 m was 406 kDa. The e n z y m e  is sensit ive  to -S H  group react ing  
reagents  such as cysteine,  p - c h l o r o m e r c u r i b e n z o a t e  and iodoace tamide .  Oxid ized  and reduced  
f o r m s  of  NAD,  FAD, d i th io thre i to l  and g lu ta th ione  m o d e r a t e l y  inhib i ted  e n z y m e  activity.  
Ascorbic  acid (reduced  and oxid ized)  exerted s l ight  act ivat ion.  The e n z y m e  was insens i t ive  to 
phosp h at e  ions.  
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INTRODUCTION 

Steroid sulphates are present in human and animal 
plasma in relatively high concentrations and they serve 
as precursors in various synthetic processes [1--6]. 
Although direct pathways by which steroid sulphates 
are metabolized to other steroid sulphate esters are 
known, most conversion processes require the action 
of steroid sulphohydrolase(s). 

The first experiments showing steroid sulphate 
hydrolysis were those of Gibian and Bratfisch [7] and 
Roy [8]. The steroid sulphohydrolase activity was 
further proved to be present in various animal and 
human tissues [9-12]. Human placenta is a very rich 
source of steroid sulphohydrolase activity [12-18]. 

The intracellular distribution of the enzyme activity, 
examined in various laboratories, indicated that steroid 
sulphatases are microsomal enzymes [13, 14, 17-20], 
however the enzyme activity was also detected in other 
cellular subfractions [21-29]. The data from our 
laboratory established the presence in human placenta 
tissue of steroid sulphohydrolase activity in micro- 
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somes, mitochondria, cell nuclei and nuclear envelopes 
[17, 20, 21, 27-29]. 

In this paper, some properties of the enzyme sub- 
fraction which was released from the nuclear envelope- 
chromatin complex by DN-ase are presented. 

MATERIALS AND METHODS 

Reagents 

The reagents were purchased as follows: Triton 
X-100 and Tris were from Serva (Heidelberg, 
Germany); reduced and oxidized glutathione, p- 
chloro-mercuribenzoic acid sodium salt and deoxyri- 
bonuclease from bovine pancreas were from Schuchard 
(Munich, Germany); deoxyribose, oestrone sulphate 
and p-nitrophenol sulphate, thyreoglobulin and dithio- 
threitol were from Sigma (St Louis, MO, U.S.A.); 
Bio-gel A 15m (100-200 mesh) was from Bio-Rad 
Labs (Richmond, CA, U.S.A.); /~-glicerophosphate 
was from BDH (Poole, England); ascorbic acid was 
from Biomed (Krak6w, Poland); cytochrome c, NAD, 
NADH, and FAD were from Reanal (Budapest, 
Hungary); and iodoacetamide was from Koch & Lights 
(Colnbruck-Bucks, England). 

Preparation of cell nuclei 

Highly purified nuclei were obtained from human 
term placenta shortly after delivery by the modified 
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procedure  of  Philpott  and Stanier [30] as described 
previously [27]. 

Subfract ionation o f  the cell nuclei 

T h e  nuclear fraction was subjected to osmotic 
swelling, followed by mechanical shrinking, generally 
according to the Busch and Mauri tzen procedure  [31], 
modified as described by ourselves [27, 29]. T h e  nuclei 
were swollen by resuspending the nuclear pellets in 
0.14 M NaCI  in 0.05 M T r i s - H C l  buffer p H  7.6 con- 
taining 1 m M  MgC12 and afterwards they underwent  a 
careful shearing in a Pot ter  glass homogenizer.  T h e  
sheared nuclei were centrifuged at 40,000g for 1 h, for 
the separation of the nuclear sap (fraction I, NS).  T h e  
debris f rom the centrifugation was extracted with 2 M 
NaC1 at pHT.6 ,  kept in an ice bath for l h  and 
centrifuged at 16,000g for 20rain.  Th is  procedure 
separates most  of  the histone proteins in the super-  
natant (fraction I I ,  Ch) and the ch roma t in -membrane  
complex in the pellet. T h e  pellet of  the chromat in -  
membrane  complex was suspended in 5 0 r a M  
Tr i s -HC1 buffer p H  7.6 containing 1 m M  MgC12 to a 
final protein concentration of about  5 mg  per ml. 
Deoxyribonuclease was added (100 g per ml) and the 
digestion was per formed for 16 h at 2°C, followed by 
centrifugation at 36,000g for 15 min to sediment the 
nuclear envelope-chromat in  complex (fraction IV, 
NE).  The  supernatant  with the deoxyribonuclease 
solubilized material was designed as fraction I I I  
(DN-ase  digest). T o  get nuclear envelope fraction with 
low content of  D N A ,  the DN-ase  digestion procedure 
should be repeated twice. T h e  flow sheet of  the sub- 
fractionation procedure of  the human  placenta nuclei 
preparat ions is presented in Scheme 1. 

Determinat ion o f  protein and D N A  content 

Protein content was determined by the Besadown 
and Weinstein procedure [32] or by the method of 
Bradford with Comassie G-250 reagent [33]. D N A  
content was determined by the procedure of  Dische as 
described by Schneider [34]. 

E n z y m e  act iv i ty  determination 

Arylsulphatase C was determined in the presence of 
1 0 m M  p-ni t rophenol  sulphate (NPS) in 0 . 2 5 m M  
Tr i s -HC1 buffer p H  7.5. T h e  reaction was terminated 
after appropriate  t ime of incubation at 37°C by the 
addition of 3 ml of  5% N a O H .  The  released p -n i t ro -  
phenol was measured at 405 nm. 

Steroid sulphohydrolase activity was determined 
at 0 . 2 5 m M  of oestrone sulphate concentration in 
0.25 m M  Tr i s -HC1 buffer p H  7.5. T h e  unhydrolysed 
substrate was measured by the procedure of  Roy [35]. 
T h e  influence of p H  on the enzyme activity was tested 
with the use of  acetate buffers at 125raM concen- 
trations at a p H  range of 4.02:6..0 and Tr i s -HC1 buffers 
at a p H  range of 6.0-9.0. 

T h e  influence of substrate concentration on the 
activity was determined in different concentrations 
of oestrone sulphate in 25 m M  Tr is -HC1 buffer at 
p H  4.0, 6.2 and 7.4. 

The  effects o f - S H  group reacting reagents and 
reducing and oxidizing substances on enzyme activity 
were as follows. The  reagents under  examination, at 
a concentration four times higher than the intended 
final one, were mixed with an equal volume of the 
enzyme preparat ion (fraction I I I ,  DN-ase  digest) in 
5 0 m M  Tr i s -HC1 buffer pH7 . 4 .  After 10min  at 
37°C this mixture was mixed with an equal volume 
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S c h e m e  1. S u b f r a c t i o n a t i o n  o f  h u m a n  p l a c e n t a  ce l l  nuc le i .  
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Table 1. The oestrone sulphate sulphohydrolase and arylsulphatase C activities of human 
placenta cell nuclei and nuclear subfractions 

Fract ion  

Oes t rone  sulphate  
su lphohydrolase  Arylsulphatase  C 

activity activity 

Specific Specific 
nmol  x m g  nmol  x m g  

Recovery pro te in  t Recovery prote in  1 
% x min  - 1 % x min  - ' 

Cell nuclei (N)  100 2.72 __+ 0.89 100 4.25 __+ 0.88 
Nuclear  sap (NS)  

(fraction I) 0 - -  27 + 13 2.41 +__ 1.56 
C h r o m a t i n  .2 M NaCI  (Ch)  

(fract ion I I )  0 - -  10 __+ 05 11.79 + 9.43 
D N - a s e  digest 

(fraction I I I )  20 __+ 8.5 2.90 __+ 0.34 37 _ 16 7.08 _ 3.76 
Nuclear  envelopes (NE)  

(fraction IV)  30 __+ 5.5 7.21 ___ 2.60 38 __+ 12 16.49 ___ 6.90 

Data  of  the recovery calculations are f rom 5 separate separat ion procedures ;  those  of  specific 
activities are mean  values est imated for 7-12 preparat ions .  

of 0.25 m M  oestrone sulphate in 250 m M  Tr i s -HC1 
buffer p H  7.6. T h e  samples were incubated for 1 h at 
37°C and the remaining oestrone sulphate was deter- 
mined as described above. 

Bio-gel chromatography 

T h e  D N - a s e  released subfraction (7.8 mg  of  protein) 
was applied to a 2 x 110 cm column of  Bio-gel A 15 m 
equilibrated with 50 m M  Tr i s -HC1 buffer p H  7.6 con- 
taining 0.1% Tr i ton  X-100. T h e  same buffer was used 
for elution; 4 ml fractions were collected. Fractions 
8-12 exhibiting oestrone sulphate sulphohydrolase 
and arylsulphatase C activities were combined,  con- 
centrated and dialysed against 5 0 m M  Tr i s -HC1 
buffer p H  7.6 containing 0.05% Tr i ton  X-100. Protein 
content,  OS-ase and arylsulphatase C activities were 
determined in each fraction. 

opt ima are shown in Fig. 4. T h e  influence of substrate 
concentration on the enzyme activity is presented in 
Fig. 5. 

T h e  effect of  some - S H  group reacting reagents and 
redox reagents are presented in Table  2. 

DISCUSSION 

T h e  subfractionation of the human  placenta cell 
nuclei according to the Busch and Mauri tzen procedure 
[31], yielded 100% (100.91 + 9.0%) protein recovery. 
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T h e  procedure  of  cell nuclei subfractionation was ~, 
generally based on that elaborated by Busch and 
Mauri tzen [31]. T h e  flow sheet of  the subfractionation 
of the cell nuclei preparat ions into nuclear sap, chro- .~ 

m~ 

matin,  D N - a s e  digest (fraction I I I )  and nuclear 
envelopes is presented in Scheme 1. ~. 

T h e  data of  oestrone sulphatase and arylsulphatase 
C activities in the whole nuclei preparations,  and "~ 
nuclear subfractions are shown in Table  1. T h e  results "~ 
of a typical exper iment  using the subfractionation 
procedure  are shown graphically in Fig. 1. 

T h e  molecular  sewing on Bio-gel A 15 m of  the 
DN-ase  released material  f rom the nuclear envelope-  
chromat in  complex is presented in Fig. 2. T h e  
molecular  weight value was calculated to be 406 kDa  
(Fig. 3). 

T h e  effect of  p H  on the enzyme activity, as well as 
the effect of  phosphate  ions and calcium ions on the p H  
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Fig .  1. S u b f r a c t i o n a t i o n  o f  h u m a n  placenta  t i ssue cel l  nuclei .  
D N A  content  ( h A - - ) ;  prote in  content  ( - - O - - ) ;  O S - a s e  ac- 
t iv i ty  ( - - O - - )  and ary l su lphatase  C act iv i ty  ( - - O - - )  in  N, cel l  
nuclei;  NS, nuc lear  sap; Ch, c h r o m a t i n  fract ion  (2 M N a C I  
extract);  D N - a s e  digest  I; D N - a s e  d i g e s t  I I  a n d  N E ,  nuclear  

enve lope  fract ion.  
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Fig. 2. Bio-gel A 1.5 m chromatography of the soluble form 
of OS-ase; 7.8rag of protein was applied on a column 
(2 × 110 cm) equil ibrated with 50 mM Tris-HCl buffer pH 7.6 
containing 0.1% Tri ton X-100. The same buffer was used for 
elution; 4 ml fractions were collected. The enzymatic activity 
is expressed in nmol of NPS ( - - O - - ) ;  OS ( - -O- - )  hydrolysed 
by 0.1 ml aiiquots of the respective fractions after 1 h incu- 
bation at 37°C. The protein content is expressed (--(9--)  as 

Esg0nm. 

T h e  m e a n  va lue  o f  D N A  recove ry  was on ly  46 .02% ;  
howeve r  i f  the  s u m  o f  the  d e o x y r i b o s e  in the  T C A  
so lub le  (nuc leo t ides )  and  T C A  inso lub le  (h igh  m o l e c u -  
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Fig. 3. Molecular weight est imation of the soluble form 
of oestrone sulphate sulphohydrolase from cell nuclei of 
human placenta. Bio-gel A 15 m column (2 x 110 cm) equili- 
bra ted  with 50raM Tris-HCl buffer pH7.6 containing 
0.1% Triton X-100 was used. Elution was effected with 
the same buffer; 4 ml fractions were collected. The follow- 
ing proteins were used as molecular  weight standards: 
1, cytochrome c; 2, ovoaibumin; 3, albumin; 4, ferritin; 
5, thyreoglobulin; (mUm),  oestrone sulphate sulphohydro- 

lase activity. 
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Fig. 4. The effect of pH on the activity of the soluble form of 
oestrone sulphate sulphohydrolase from cell nuclei of human 
placenta. The enzyme assays were carr ied out in the presence 
of 0.25raM oestrone sulphate in 125raM acetate buffer 
pH 4.0-6.0 and 125 mM Tris-HC1 buffer pH 6.0-9.0. The incu- 
bation t ime was 1 h at 37°C. The activity is expressed in nmol 
of oestrone sulphate hydrolysed. The activity was tested with 
the DN-ase solubilized enzyme after extensive dialysis 
against water ( - -O-- ) ;  the dialysed enzyme in the presence of 
125 m m  CaC12 ( I A - - ) ;  the dialysed enzyme in the presence 

of 125 mM PO 4 ( - - O i ) .  

lar  fo rm o f  D N A )  f rac t ions  were  taken  into  account ,  the  
to ta l  r ecove ry  o f  D N A - d e o x y r i b o s e  was 9 0 %  (data  no t  
p r e s e n t e d  in th is  paper ) .  

T h e  sub f r ac t i ona t i on  o f  the  h u m a n  p lacen ta  cell  
nucle i  effected r e d i s t r i b u t i o n  o f  a ry l su lpha ta se  C 
and  oes t rone  su lpha te  s u l p h o h y d r o l a s e  act ivi t ies .  
T h e  a ry l su lpha t a se  C, d e t e r m i n e d  wi th  p - n i t r o p h e n o l  
su lpha te  as subs t r a t e  ( N P S )  a p p e a r e d  to be  p re sen t  in 
the  nuc lea r  sap (NS ,  f rac t ion  I), c h r o m a t i n  f rac t ion  
(Ch,  f rac t ion  I I ) ,  D N - a s e  d iges t  ( f rac t ion  I I I )  and  
nuc lea r  enve lope  f rac t ion  (NE,  f rac t ion  IV).  T h e  over -  
all r ecovery  o f  the  enzyme  ac t iv i ty  was 130% ( T a b l e  1, 
F ig .  1). 

T h e  oes t rone  su lpha te  s u l p h o h y d r o l a s e  ac t iv i ty  was 
de t ec t ed  on ly  in the  D N - a s e  d iges t  ( f rac t ion  I I I ) ,  as a 
" s o l u b l e  f o r m "  and  in the  nuc lea r  enve lope  f rac t ion  
(NE,  f rac t ion  IV)  as a " p a r t i c u l a t e  f o r m " .  T h e  oes t rone  
su lpha te  s u l p h o h y d r o l a s e  r ecovery  va r ied  f rom 13 to 
80°/0 (mean  va lue  43%) .  T h e  reason  for  the  va r i ab i l i t y  
is unc l ea r  at  p resen t .  

S o m e  p r e l i m i n a r y  da ta  c onc e rn ing  the  " p a r t i c u l a t e  
f o r m "  o f  s t e ro id  s u l p h o h y d r o l a s e  o f  the  nuc lea r  enve l -  
ope  f rac t ion  were  d e s c r i b e d  in our  p rev ious  pape r s  
[27, 29]. 

I n  this  p a p e r  some p r o p e r t i e s  o f  the  " s o l u b l e  f o r m "  
o f  s t e ro id  s u l p h o h y d r o l a s e  re leased  f rom the  nuc lea r  
e n v e l o p e - c h r o m a t i n  c omple x  by  D N - a s e  d iges t ion  are 
p re sen ted .  

T h e  m o l e c u l a r  we igh t  va lue  ca lcu la ted  for  the  
mos t  act ive f rac t ion ,  wh ich  a m o u n t e d  to 9 0 %  of  the  
e n z y m a t i c  ac t iv i ty  a p p l i e d  on the  Bio-ge l  A 15 m 
co lumn ,  was ca lcu la ted  to be  406 k D a  (F igs  2 and  3). 
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Fig. 5. In f luence  o f  o e s t r o n e  s u l p h a t e  c o n c e n t r a t i o n  o n  t h e  s o l u b l e  f o r m  of  o e s t r o n e  s u l p h a t e  s u l p h o h y d r o l a s e  
f r o m  cell nuc le i  o f  h u m a n  p l a c e n t a .  T h e  a s s a y  w a s  c a r r i e d  o u t  in  125 m M  a c e t a t e  b u f f e r  at  p H  4.2 ( ........ ) a n d  

125 m M  T r i s - H C l  b u f f e r s  at  p H  6.2 ( - - A - - )  a n d  at  p H  7.4 ( - - O - - ) .  

This value appeared to be very similar to the value of 
390 kDa established by Dibbelt and Kuss [37] for 
human placental steroid sulphohydrolase solubilized 
with cholic acid, as well as to the tetrameric form of 
arylsulphatase A [38]. The molecular weight values 
of 260-280, 130, 79, 62 and 58 kDa were established 
for the particulate forms of steroid sulphohydrolase 
solubilized with Triton X-100 [39-50]. According to 
Noel et al. [39] the 78.5 kDa monomer polymerized in 
the absence of Triton X-100. The high molecular mass 

Table 2. Effect of compounds reacting with - S H  groups and 
oxidizing and reducing substances on the activity of oestrone 
sulphate sulphohydrolase "soluble" form, released by DN-ase 

from the chromatin-nuclear envelope complex 

Substance tested 

Final 
concentration in Activity 
in the incubation % 

(mM) of the control 

Control - -  100 
PCMB 10 44.07 + 19.45 
Iodoacetamide 10 37.96 ___ 25.16 
Cysteine 10 53.84 ___ 0.71 
AgNO 3 10 25.76 _ 22.55 
Ascorbic acid (reduced) 10 109.81 + 12.34 
Ascorbic acid (oxidized) 10 113.02 + 5.02 
N A D H  + H + 5 94.66 + 4.76 
N A D  + 5 84.31 +_ 0.73 
FAD + 5 64.34 _+ 13.06 
Glutathione (reduced) 10 86.62 + 15.02 
Glutathione (oxidized) 10 86.83 ___ 22.86 
Dithiothreitol (reduced) 10 84.31 _ 1.46 
Dithiothreitol (oxidized) 10 85.09 +__ 0.17 
]~-Mercaptoethanol 10 103.25 __+ 5.75 

The  assay conditions are described under Materials and Methods. 
The data are mean values for 3--4 series of experiments. 

variants of steroid sulphohydrolase (600-1000kDa) 
were reported to be present in rat liver microsomal 
preparations [40, 41, 42, 17]. 

On the other hand the enzyme revealing low molecu- 
lar weight (26 and 36 kDa) with sterol sulphohydrolase 
activity, appeared to be present in human placenta 
microsomes [17], rat liver [43], human testes [44] and 
human brain [45]; this means that heteropolimeric 
forms as well as muhienzyme complexes of the enzyme 
may exist. 

The molecular mass for the particulate form(s) 
of enzyme(s) associated with nuclear envelopes were 
67 and 130 kDa [53]. 

The DN-ase released subfraction of oestrone 
sulphate sulphohydrolase revealed three distinct pH 
optima. The first one at pH 4.0, the second one at 
pH 6.2 and the third one at pH 7.4 (Fig. 4). Phosphate 
ions activated the enzyme at pH 4.0 and pH 6.2, and 
exerted an inhibitory effect at a pH range of 7.4-8.4 
(Fig. 4). In addition to these effects, in the presence of 
phosphate ions a new activity peak at pH 8.0 arose 
(Fig. 4). Calcium ions resulted in a pronounced inhi- 
bition of the enzyme activity at pH 4.0 to 6.0 (Fig. 4). 
At pH 8.0, calcium ions exerted an activating effect 
(Fig. 4). 

According to the data reported in literature pH 
optima for the hydrolysis of steroid sulphate esters with 
the enzyme preparations from different sources ranged 
from 6.0 to 8.0 [12, 14, 18-20, 22, 26, 35, 51]. Optimal 
pH and acidic pH for microsomal sterol sulpho- 
hydrolases were reported by Noel et al. [19]. 

The "particulate form" of the enzyme present in the 
nuclear envelopes exhibit optimal activity at pH 6.6 
and 8.6 [53]. 
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T h e  ques t ion  at p resen t  is whe ther  the different 
p H  op t ima  po in t  to the presence  of different  enzymes  
or exempl i fy  differences in the r ea r r angemen t  of  
the enzyme  s u b u n i t  and  regula tory  c o m p o n e n t s  of the 
m u l t i e n z y m e  complex  which  par t ic ipates  in  sequent ia l  
react ions of steroids in t e rconvers ion  processes. 

T h e  allosteric proper t ies  of sterol su lphohydrolases  
were repor ted  for cholesterol  su lphate  su lphohydro lase  
[19], andros te rone  su lphate  su lphohydro lase  [44], and  
oes t rone  su lphate  su lphohydro lase  [20, 53]. 

T h e  allosteric character  of  the enzyme allowed us to 
expect a m e a n i n g f u l  role of this g roup  of  enzymes  in  the 
me tabo l i sm of steroid hormones .  

T h e  inf luence  of subst ra te  concen t ra t ion  on the 
enzyme  activity is p resen ted  in Fig.  5. T h e  ini t ial  

velocity of hydrolysis  of oest rone sulphate,  de t e rmined  
with the D N - a s e  released enzyme,  at p H  4.0, 6.2 and  
7.4 increases with the subst ra te  concen t ra t ion  as should  
be expected from the M i c h a e l i s - M e n t e n  theory.  T h e  

K m value of  the cleavage of oest rone sulphate  was in 
the range of 1 0 - S M  (4.16 + 1.44 x 1 0 - S M ) .  T h i s  Km 
value is in  good agreement  wi th  the data repor ted  in 
the l i tera ture  for the enzymes  of microsomal  or igin  
[20, 24, 37, 51, 52]. 

T h e  inf luence of subst ra te  concen t ra t ion  on  the 
enzyme  activity of the "par t icu la te  f o rm"  of sterol 
su lphohydro lase  appeared  to be complex;  when  deter-  
m i n e d  at p H  6.2 it exhibi ts  sigrnoid sa tura t ion  kinetics,  
at p H  7.0 or 8.6 it exhibi ts  a nons igrnoida l  hyperbol ic ,  
M i c h a e l i s - M e n t e n  kinet ics  [53]. 

T h e  "so lub le  f o rm"  of OS-ase  from the n u c l e a r -  
ch roma t in  complex,  in cont ras t  to the "par t icu la te  
f o r m "  of the enzyme,  which  was extracted with T r i t o n  
X-100 f rom the nuc lea r  envelopes [29], appeared  to 
be sensi t ive to the - S H  group  react ing reagents.  T h e  
i nh ib i t i on  effected by cysteine,  P C M B ,  AgNO3 and  
iodoacetamide was respectively:  30, 45, 26 and  55% 
(Tab le  2). 

A m o n g  the redox reagents  tested (Tab le  2), ascorbic 
acid and  f l -mercap toe thano l  exerted no effect or  only  
sl ightly act ivated the enzyme (both in oxidized or 
reduced  forms). T h e  second group  of the redox sub-  
stances tested ( N A D ,  F A D ,  di th io thre i to l  and  gluta-  
thione) ,  exerted an inh ib i to ry  effect (both  in oxidized 
and  reduced  forms) it is wor th  s t ressing that  the 
"par t icu la te  f o r m "  of OS-ase  which is associated with 
the nuc lea r  envelope fract ion was inh ib i t ed  by oxidized 
forms and  act ivated by reduced  forms of the respective 
redox substances .  

T h e  data p resen ted  in this paper  led us to assume 
that  the " so lub le  f o rm"  of  s terolsulphate  su lphohydro -  
lase, tested wi th  oest rone sulphate  as a substra te ,  f rom 
h u m a n  placenta  cell nucle i  and  the "par t icu la te  fo rm" ,  
which  is associated with the nuc lea r  envelope f ract ion 
are d is t inc t  enzymes  or enzyme  complexes.  

F u r t h e r  s tudy is r equ i red  for character izat ion of the 
steroid sulphate  hydro lys ing  enzymes  and  their  func-  
t ion  in different  c o m p a r t m e n t s  of the cell nuclei .  

T h e  biochemical  func t ions  of both  forms of steroid 
sulphate  hydro lys ing  enzymes,  tested here with oes- 
t rone  sulphate  as substrate ,  are u n k n o w n  at present .  
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