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SUMMARY 

A simple method involving Triton extraction followed by ECTEOLA cellulose chromatography which 
resulted in the purification of the 3B-hydroxysteroid dehydrogenase [EC 1.1.1.513 present in bovine 
adrenal microsomes to a single homogeneous protein [l], did not similarly purify the enzyme present 
in ovarian microsomes. Our criteria of purity involved the use of SDS gel electrophoresis with gradient 
gels in contrast to the constant composition gels used for the adrenal enzyme. 

The 3/?-hydroxysteroid dehydrogenase [EC I. 1.1.5 l] pres- 
ent in bovine adrenal microsomes was purified to a single 
homogeneous protein by a simple procedure involving 
extraction with Triton X-100 followed by ECTEOLA cellu- 
lose chromatography [l]. This report described the first 
case of the complete purification of the extremely impor- 
tant steroid metabolizing enzyme which is required for the 
production of all physiologically active steroid hormones, 
and which has been suggested to be involved in the control 
of steroid metabolism in placenta [Z]. 

However, certain aspects of the study were disturbing. 
The degree of purification of the enzyme was extremely 
low; the dehydrogenase was not separated from the 5-ene 
isomerase and the enzyme was not eluted from the 
ECTEOLA cellulose but had passed through the column 
unretarded. As we have been studying the 3j&hydroxy- 
steroid dehydrogenase in bovine ovaries [3]. we investi- 
gated this purification procedure using the ovarian micro- 
somal enzyme in order to compare the properties of the 
enzymes in the two tissues. 

* Present address. Department of Gynecology and Ob- 
stetrics, University of Wisconsin, Madison, Wisconsin 
53706, U.S.A. 

Whole bovine ovaries without regard for the stage of 
the estrus cycle were homogenized in 0.068 M sodium 
phosphate buffer, pH 7.0, containing 10mM j?-mercap- 
toethanol and 0.25 M sucrose. Cell debris and nuclei were 
removed by centrifugation at 5009 for 15 min and the 
supernatant fluid was spun consecutively at 3500g for 
15 min, 10,000 g for 15 min and 105,000 g for 90 min, the 
sedimented particles being removed at each step. The mic- 
rosomal fraction (particles which sedimented at 105,000 g 
for 90 min) was washed once by resuspension and recentri- 
fugation in isotonic KCl. The microsomes were treated 
with Triton X-100 and the extract chromatographed on 
a column of ECTEOLA cellulose as described Cl]. The 
Triton X-100 extract was analyzed by SDS gel electro- 
phoresis on slab gels conctructed with a gradient of polyac- 
rylamide [4]. The enzymic activity was assayed using 
radioactive steroid substrates (Gibb and Hagerman, sub- 
mitted for publication). Protein concentrations were deter- 
mined as described 151. 

The degree of purification of the 3p-hydroxysteroid 
dehydrogenase from bovine ovaries with both dehydro- 
epiandrosterone and pregnenolone as substrates (Table 1) 
was similar to that obtained for the adrenal enzyme [I]. 
The enzyme also had similar chromatographic properties, 
in that it passed through the ECTEOLA cellulose column 

Table 1. Purification of the 3B-hydroxysteroid dehydrogenase activity from bovine 
ovaries 

Fraction Substrate* 
Specific 

activityt 
Yield 

(%) 

Purification 
(-fold) 

500 g 
supernatant 
Microsomes 

KC1 washed 
microsomes 
1% Triton X-100 
extract 
ECTEOLA- 
cellulose extract 

D 0.189 100 
P 0.220 100 
D 1.17 65 
P 1.24 61 
D 1.32 65 
P 1.63 61 
D 1.74 53 
P 1.53 35 
D 2.90 19 
P 1.96 11 

6.6 
5.6 

7 
7.4 

9 
7 

15 
9 

* D-dehydroepiandrosterone; P-pregnenolone. 
tnmol x min-’ x mg-’ protein. 

633 
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Fig I. SDS polyacrylamide gel of Trnon X-100 extract of 
ovarian microsomes prior to ECTEOLA-cellulose chroma- 
tography (left). after ECTEOLA-cellulose chromatography 

(center) and albumin (right). 

unretarded. However. in contrast to the adrenal enzyme, 
ECTEOLA cellulose chromatography did not result in the 
purification of the ovarian enzyme to a single homo- 
geneous protein (Fig. 1). 

The study on the adrenal enzyme indicated that a single 
3p-hydroxysteroid dehydrogenase metabolizes pregneno- 
lone and dehydroepiandrosterone. The present findings 
would allow the possibility that there are multiple enzymes 
and corresponds with our results on the Triton X-100 

extract of ovarian microsome\ wherchy the stcreospectii- 
city of hydride transfer from dehydrocplandr~)stcro~~c and 
pregnenolone has shown that thcrc arc at IMU r11‘0 3/j-hbd- 
roxystcroid dehydrogenases [h]. 

Although the 5-ene-isomerase is considered to be a sep- 
arate enzyme from the 3/i-hydroxysteroid dehydrogenasc 
[7], the study of the adrenal did not result in separation 
of the activities. The investigators did not assay their puri- 
fied protein for any other enzymic activity known to be 
present in adrenal microsomes e.g. the 17~hydroxylasc or 
C-21 lyase, nor did they examine whether cytochrome 
P-450 or 420 was present in the preparatton. 

There may be several reasons l’or the discrepancy 
between our results with the ovarian enzyme and those 
obtained with the adrenal enzyme [I]. The most obvtous 
possibility is that different tissues were used in the two 
studies and the observed difference is a property of the 
organ or cell types, although in both instances the 3/i-hyd- 
roxysteroid dehydrogenase activity passed through the 
ECTEOLA cellulose column unretarded and the degree 
of purification achieved was about the same. It is also poss- 
ible that we found multiple proteins in the ECTEOLA 
cellulose eluate because we used a gel clectrophoresis xys- 
tern with a gradient of polyacrylamide and hence a higher 
resolving power, in contrast to the constant composition 
gels used in the earlier work. 

Despite the difference m the source of the enzymes the 
relatively low degree of purification and similar column 
chromatographic properties of both the adrenal and ovar- 
ian enzymes and other aspects of the adrenal study men- 
tioned suggests that a more rigorous examination of the 
purity of the adrenal enLyme is warranted prior to con- 
cluding that it has been purified to homogeneity. . 
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