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The writers previously found a sex-dependent protein in the liver cytosol of male rats
which, unlike sex hormone receptors, interacts specifically and to a comparative degree with
two groups of steroids at once: estrogens and androgens [3]. Later this unusual estrogen-bind-
ing protein (UEBP) was fully purified by affinity chromatography on estradiol-sepharose and
described [4, 8]. The results of experiments in vitro and in vivo point to the functioning
of this protein as a modulator of reception and metabolism of its ligands by a process of la-
bile deposition [1, 5, 7, 9, 12]. With regard to those 3H-steroids that have been investigat-
ed (estradiol, estrone, estriol, testosterone, and androstenedione) UEBP did not exhibit hy-
droxysteroid-dehydrogenase and reductase activity under the conditions used [7]. By the use
of chromatographic procedures to purify UEBP in order to isolate an estrophilic nonreceptor
protein from the soluble fraction of rabbit liver, we obtained a highly purified preparation
of steroidophilic hydroxysteroid dehydrogenase (NADP-dependent), active on androgens and gesta-
gens as substrate.

Accordingly, in the present investigation the presence of oxidoreductase activity was
again tested in UEBP, using a broad spectrum of steroid compounds as potential substrates.

EXPERIMENTAL METHOD

A highly purified preparation of UEBP was isolated from the liver cytosol of mature
male rats by fractionation with ammonium sulfate, gel-filtration, and ion-exchange, affinity
chromatography on estradiol-sepharose, as described previusly [4, 8]. The resulting protein
preparation preserved its hormone-binding properties characteristic of UEBP. Purity of the prep-
aration was verified by polyacrylamide gel electrophoresis under denaturing conditions [10]
and revealed the presence of only one polypeptide band, staining with Coomassie, with mol.
wt. of about 31,000. The enzyme activity of the preparation was determined by measuring
fluorescence of NADPH formed during oxidation, in the presence of NAD+, NADP+, NADH, or NADPH
(""Reanal,' Hungary), utilized for reduction of steroid substrates. Depending on the struc-
ture of the steroid substrates (on the presence of hydroxy and keto groups or of a double
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TABLE 1. Determination of Oxidoreductase Activity of UEBP with respect to Forma-
tion or Utilization of NADPH

Reaction velocity, nmoles/min
Steroid NAD | NaDP | NAOH NADPH ’

Estrane series:
1,3,5(10)estratriene-3,17 B~diol (estradiol
17 B) Qe ek - - 100
1,3,5(10)estratriene-3-16 o,17 B-triol
(estriol) 0 0 T - 170
3-hydroxy-1,3,5(10)estratrien-17-one (estrone) - - Q¥ Qe 12.6
1,3,5(10)estratriene-3,17 o~diol (epiestra-
diol) 0 0 - - 0.8
Androstane series:
Sa-androstane-3 @,17 f-diel
178 -hydroxy-4-androsten-3-one (testosterone)
178 -hydroxy-5 B -androsten-3-one (5 B-dihydro-
testosterone) 0 0
178 ~hydroxy-5 & -androstan-3-one (5 a-dihydro-
testosterons) 0
170 -hydroxy-4-androsten-3-one (epitestos-
terone)
5 B -androstane-3a ,178 -diol
58-androstane-3 §,17 R-diol
3R-hydroxy-5-androsten-17-one (dihydroepian-
drosterone)
5 o -androstane-3f ,178 -diol
3B~?ydroxy—5a -androstan-17-one (androster-
one
3 @ ~hydroxy-5 @ -androstan-17-one (epiandro-
sterone)
3 B -hydroxy-5 B -androstan-17-one (etiocho-,
lanolone) 0 0
3 f ~hydroxy-5 B -androstan-17-one 0 0
4-androstene-3,17-dione - -
5a-androstane-3,17-dione - -
5 f -androstane-3,17-dione - -
4-androstene-3,11,17-trione - -
5-androstene-3 8,17 f ~diol 0 0
Pregnane series:
4-pregnene-3,20-dione (progesterone) - -
50-pregnane-3,20-dione - -
5 f ~-pregnane-3,20-dione - -
5-pregnane~-3 8,20 f-diol 0 0
21-hydroxy-4-pregnene-3,20-dione (deoxycor-
ticosterone) - -
118 ,21-dihydroxy-4-pregnene-3,20~dione (cor-"
ticosterone) 4]
11B ,170. ,21-trihydroxy-4-pregnene=~3,20-dione
(cortisol) (4] 0 0 0 -
apf ,17a ,21-trihydroxy-5 B-pregnane-11,20-
dione (tetrahydrocortisone) . 0
113 ,21-dihydroxy-4-pregnen-18-also-3,20-
dione (aldosterone) 0 Q 0 0 -

Legend. *Relative competitive activity'gRCA) of compound taken from 16, 111;
*¥sensitivity of method 5 pmoles/min; **%) sensitivity of method 25 pmoles/min.
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bond) the oxidized or reduced forms of the coenzyme were used. For this purpose 5 ug of ster-
oids in 2 ml of 10 mM Tris-HC1l buffer, pH 7.5, containing 10 mM KC1 and 1 mM EDTA, was mixed
with 10 pl of a 5 mM solution of the coenzyme. The reaction was initiated by addition of 2

ug of the UEBP preparation in 10 pl of buffer. The level of fluorescence of the sample was
recorded continuously for 8-10 min at 25°C on an MPF-4 spectrofluorometer ('"Hitachi," Japan).
The temperature conditions used favor preservation of the hormone-binding activity of UEBP.
The remaining experimental conditions were such that the hydroxysteroid-dehydrogenase activity
of the estrophilic enzyme from rabbit liver could be recorded. The wavelength of excitation
was 300 nm and of emission 460 nm, corresponding to maxima of absorption and emission of NADPH,
with a transmission bandwidth of 10 nm. Solutions of NADPH of known concentration were used
for calibration.

EXPERIMENTAL RESULTS
Table 1 gives the results of determination of the oxidoreductase activity of UEBP rela-
tive to the steroid belonging to the estrane, androstane, and pregnane series. For compari-
son, data are given on the relative competitive activity of the same compounds based on dis-
placement of 3H-estradiol from complexes with UEBP. None of the steroids tested, irrespective
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of the degree of its affinity for protein, can act as substrate, within the limits of sensitiv-
ity of the method and under the experimental conditions used, for the presumptive oxidoreduc-
tase activity of UEBP.

The results are further confirmation of the regulatory function of UEBP, realized through
temporary exclusion of protein ligands from the general hormonal biodynamics. The fact that
UEBP is found in the soluble fraction of cells rules out the iikelihood of mono-oxygenase activ-
ity of this protein [2]. Meanwhile there remains the possibility that UEBP possesses a differ-
ent type of enzyme activity (transferase, for example), relative to its ligands.
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CULTURE

L. A. Osipova, N. I. Nemlii, UDC 616.36-018.1-02:547.425.51-092.4-07
N. Ya. Gridina, and V. A. Shlyakhovenko

KEY WORDS: epidermal growth factor; polyamines; hepatocyte culture.

Activity of the enzymes of polyamine biosynthesis correlates positively with the pro-
liferation rate of cells. It has been shown in the case of the regenerating liver that stimu-
lation of proliferative processes is accompanied by increased activity of the key enzyme of
polyamine synthesis, namely ornithine decarboxylase (0ODC), during the hours immediately after
the operation [4]. Temporary inhibition of ODC prevents the cells of the regenerating liver
from entering the S phase of the mitotic cycle [9]. However, contradictory results have been
obtained on primary cultures of hepatocytes [7, 8]. It has been shown, in particular, that
several hormones possess a stimulating action on ODC, including some which are not inducers
of cell proliferation [6]. There are likewise conflicting data on the effect of amines on
proliferative processes, although it is known that an increase in the intensity of polyamine
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