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Summary-The number of estradiol(E,) binding sites of rat liver unusual estrogen-binding protein (N,,,,) 
was measured, using a novel modification of the quantitative method of specific UEBP determination. 
In liver cytosol of mature male and female rats, N,,,, amounted to 6.83 + 0.49 and x0.05 pmol/mg 
protein, respectively. Neonatal administration of testosterone-propionate (TP) and TP injections at later 
periods of ontogenesis increased Nosap in female rat liver in a similar fashion. The elevated N,,,, was 
found in the liver of mature ovariectomized females 30 days after cessation of TP injections. Hypophy- 
sectomy (but not adrenalectomy or thyroidectomy) prevented TP induction of elevated N,,,, in pubertal 
females. 

E, injections reversibly decreased NUEsp in the liver of all animals under study except of hypophy- 
sectomized males. 

A stimulating regulatory effect of TP on N,,,, in male rat liver was observed only in the case of 
endogenous androgen deficiency and low N,,,, TP prevented the E,-dependent decrease of N,,,, upon 
their simultaneous injections and increased the E,-reduced N,,,, when injected after E,. 

Hypophysectomy led to a decrease of N,,,, in pubertal males but only slightly affected that in castrated 
animals. After TP injections to hypophysectomized males, N,,,, returned to a level next to the initial one. 

It was concluded that estrogen-androgen regulation of the UEBP level led to the maintenance of sex 
differences in the UEBP content. 

INTRODUCTION 

The unusual estrogen-binding protein (UEBP) is a 
constituent component of the system of intracellular 
proteins which specifically bind sex steroids. The 
main characteristic features of UEBP making it 
different from estrogen receptors and other estrogen- 
binding proteins are as follows: moderate affinity for 
the hormone (K, - lo* M-‘) and relatively high bind- 
ing capacity (- lo-” mol per mg of protein); lability 
of steroid-protein complexes; ability to specifically 
bind estrogens and, in a lesser degree, androgens; lack 
of ability of UEBP-estrogen complexes to be trans- 
located into the nuclei in a cell-free system [l-4]. It 
has been assumed that the special role of UEBP 
consists in the regulation of intracellular distribution 
of sex steroids between their receptors and the en- 
zymes of their metabolism [4,5]. 

At the same time, UEBP belongs to the group of 
sex-dependent hepatic proteins. This protein is abun- 
dant only in male rat liver [6-S]. The high content of 
UEBP in the liver of pubertal male rats is said to be 
due to neonatal imprinting by androgens [5,9]. After 
administration of androgens, the UEBP level in 
female rat liver also increases [2, 71. Therefore, it 
seemed essential to investigate the peculiarities of 

primary androgen induction of an increased UEBP 

*To whom correspondence should be addressed. 

content in female rat liver and to compare it with the 

androgen-dependent imprinting of UEBP in males. 
The level of UEBP seems to be highly sensitive to 

the subsequent regulatory control by sex steroids 
[2,7, lo]. For this reason we studied the role of 
androgens and estrogens also in the regulation of the 
already induced level of UEBP with the emphasis on 
the interaction of these hormones during the regu- 
lation of UEBP content. 

There is some evidence of a significant role of 
hypophysis in the formation of sex differences in the 
metabolic activity of some liver systems [l l-141. With 
this in mind, we also investigated the direct par- 
ticipation of hypophysis in the regulation of UEBP 
content as well as in the realization of determining 
and regulatory effects of androgens and estrogens. 

The present work seems to be important for the 
elucidation of some peculiarities of sex steroid deter- 
mination and regulation of UEBP level as one of 
sex-dependent hepatic proteins as well as for better 
understanding of possible physiological functions of 
UEBP. 

EXPERIMENTAL 

The experiments were carried out on rats of mixed 
population: immature (3&40 g), prepubertal 
(80-90 g) and pubertal (150-200 g) males and fe- 
males; ovariectomized (ov/ect) l-30 days prior to 
experiments, adrenalectomized (adr/ect), thyroid- 
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ectomized (thriect) l&l4 days prior to experiments 
or hypophysectomized (hplect) 20-25 days prior to 
experiments mature females; castrated 14-50 days 
prior to experiments or hp/ect 20-25 days prior to 
experiments with intact or removed testes pubertal 
males. Hypophysectomy was performed trans- 
auricularly [15]. Criteria of the effectiveness of hy- 
pophysectomy were the reduction of body weight and 

the decrease of the corticosterone content in the 

blood, measured by the Murphy method [16] in our 
modification (2.5 + 0.4 pgs”; in hp/ect, and 8.9 + 0.7 
and 13.3 k I.Zpg% in sham operated males and 
females, respectively). 

Hormone administration 

Neonatal androgenization of female rats was per- 

formed on the Ist-3rd postnatal day(s) by a single 

subcutaneous injection of testosterone propionate 
(TP) (1.25 mg). In other cases, the hormones were 
injected intramuscularly in 0.4 ml of propylene glycol 
in the following doses: TP-3 mg, estradiol 
(E,)-0.4- 10.0 pg, hexestrol (Hex)- 10.0 pg. The dos- 
age, duration and injection patterns of hormone 
administration as well as the time between the cess- 

ation of injections and determination of the UEBP 
level are indicated in legends to Figures and Tables. 

To induce the UEBP level in the liver of ov/ect 

females, TP was injected daily for 3 days in a dose of 
3.0 mg or as a single dose (3.0 mg), reaching the same 
level of UEBP on the 3rd day. E, was administered 

to these females 3-5 days after cessation of TP 
injections. 

Preparation of liver cytosol 

Liver cytosol was prepared as described previously 
[4]. Ail procedures were performed at 0-4”C. The 
liver was homogenized in a Teflon-glass homogenizer 
in 10 mM Tris-HCl buffer containing 1.5 mM 
EDTA, 10 mM KC1 and 6 mM dithiothreitol pH 7.5. 
The tissue to buffer ratio was 1.5: I. Total protein 
content in the cytosol (I O-20 mg/ml) was determined 
according to Lowry et af. [l7]. 

Determinution of the number of E,-binding sites of 

UEBP (N,,,,,) 

For determination of N,,,,,, lo-50 ~1 of cytosol(4 
parallel measurements) was incubated for 15 min at 
WC with IOOpg of [2,4,6,7-‘H] estradiol ([3H]E,, 
specific radioactivity 92-98 Ci/mmol, “Amersham”, 
Engtand) in the absence (total binding) or presence 
(nonspecific binding) of 200 ng of unlabeled E,. To 
prevent the interaction of [3HJE, with liver E, recep- 
tors, all the samples contained 100 ng hexestrol (Hex) 
incapable of binding to UEBP. The final volume of 
the samples was 150 ~1. The free and protein-bound 
hormone was separated by a short time exposure of 
the samples to 25 ~1 of a charcoal suspension (Norit 
A, 2%) coated with dextran 80 (O./to/ for 1 min at 
04°C. After 5 min centrifugation at 3.OOOg, aiiquots 
of supernatants were collected for radioactivity mea- 

surements on a liquid scintillation spectrometer (N u- 
clear Chicago Mark II). 

N,,,, was calculated from equation I: 
N = B,IU. liKa, where B, is the specifically bound 
hormone, U is the unbound hormone, K, is the 
apparent equilibrium association constant. The B, 
values were estimated according to [4]. The Kg, value 
was calculated from the Scatchard plots [IS] for each 
lot of [‘H]E,. The Ka values determined under the 
given experimental conditions varied from 0.21 to 

0.33. IO’M--‘. 
The application of equation I for N value deter- 

mination was based on the following principles: with 
B, << N, the law of mass action for the 
hormone-protein interaction is transformed into the 
equation: &/CT = I(,’ IV, or N = &/I:. 1 /k_, Thus, at 
relatively low (“minimal”) additions of the hormone, 
the 3,/U ratio should correlate with N. Therefore 
in the present study “minimal” addition of liH]E, for 

the measurement of N,,,, was employed instead of 
the routinely used saturating concentration of the 
hormone. This allowed to achieve a high level of 

specific binding as compared to the nonspecific one 
and thus to increase the sensitivity and reliability of 
the method. The method used seems to be a con- 
venient tool for determining the hormone-binding 

sites of the proteins possessing a moderate affinity for 
the hormone. Our experiments demonstrated that at 
B,/W 2 2.0, this ratio does correlate with the amount 
of UEBP added and is independent of the total 
protein content in the sample up to 2 mg (Fig. 1). The 
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Fig. I. Dependence of the level of specifically bound [3H]EZ 
after “minimal” addition of the hormone on the UEBP level 
and total protein content (M f m). Concentration of UEBP 
was varied by adding to the samples different amounts of 
pubertal male rat liver cytosol. 10-100 bl of cytosol (total 
protein content 20mg/ml) were adjusted to the constant 
volume of IOOyl by addition of a buffer (curve I) or, in 
order to maintain the constant total protein level. by 
addition of pubertal female rat liver cytosol containing trace 
amounts df UEBP (curve 2) [t&al protein &tent 
19.5 mg/mi]. The concentration of bound (&) and unbound 

(U) [%I]E2 was measured as described in Experimental. 
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N values for UEBP in mature male rat liver deter- 
mined by the above-described method were consist- 
ent with the results obtained earlier by the use of the 
equilibrium method of ion-exchange adsorption [ 191. 
The removal of endogenous (free and UEBP-bound) 
steroids was achieved by incubating the samples with 
dextran-coated charcoal (15 min, O’C) (effectiveness 
of procedure was >99%) and did not significantly 
influence the NUEBP values for intact animals as well 
as for animals injected with Ez or TP in indicated 
doses. The absence of any noticeable effects of en- 
dogenous steroids on NUEBP is probably due to the 
relatively high capacity of the protein and to the 
lability of its complexes with the hormone. 

RESULTS 

Some peculiarities of androgen determination of UEBP 
level in female rat liver 

Androgen induction of elevated content of UEBP in 
female rat liver at different stages of ontogenesis. As 
shown in Table 1 in untreated females of each age, 
the UEBP content was so low that it could not be 
determined quantitatively by the method described 
above. The low, but determinable level of UEBP was 
revealed in pubertal females only after ovariectomy. 
In males, the UEBP level reached the values exceed- 
ing those in females l&20-fold (Table 1). The el- 
evated content of UEBP in male rat liver is a result 
of natural neonatal imprinting by androgens [S, 91. 

Neonatal androgenization of females led to the 
determination in the liver of immature animals of 
UEBP in amounts close to those in the males of the 
same age (P > 0.1, Table 1). In the liver of neonatally 
androgenized pubertal females, the imprinting by 
androgens of the UEBP level was unobserved 
(Table 1). The elevated content of UEBP in this 
group of animals can be revealed only after ovari- 
ectomy [5]. 

The data presented in Table 1 demonstrate that at 
later stages of ontogenesis androgens retain their 
ability to evoke primary stimulation of UEBP syn- 
thesis in female rat liver. After TP administration to 

immature females, the UEBP content in the liver of 
these animals approximated that in nonpubertal 
males and neonatally androgenized nonpubertal fe- 
males (P > 0.1). In the liver of prepubertal females, 
the amounts of UEBP after TP injections was com- 
parable to that in intact prepubertal males (P > 0.1) 
and markedly exceeded that in immature animals 
(P < 0.001). Androgen administration caused pri- 
mary induction of an increased UEBP level also in 
pubertal females, both intact and ov/ect (Table 1). 

These results suggest that androgens are capable of 
determining the increased level of UEBP in female rat 
liver, both when injected neonatally and upon pri- 
mary induction at later stages of ontogenesis. 

Duration of elevated UEBP content in rat liver after 
cessation of androgen action. The UEBP content, 
exceeding by about one order of magnitude that in 
ov/ect females, was observed for a long time (40-50 
days) after castration of pubertal males (Table 2). 
Although the UEBP content in the liver of castrated 
males is lower than that in intact animals, the effect 
of natural neonatal imprinting by androgens was 
manifested in this case as the maintenance of a 
relatively high and constant level of UEBP in 
androgen-deficient males. 

In the liver of pubertal ov/ect females, the high 
level of UEBP similar to that measured immediately 
after cessation of TP injections was observed for at 
least 1 month after the androgenization was stopped 
(Table 2). The presence of ovaries was a hindrance to 
the persistence of the high UEBP level after with- 
drawal of TP injections in the liver of pubertal 
females. Ovariectomy performed immediately after 
the cessation of TP administration prevented the 
disappearance of androgen effects (Table 2). 

Thus, the duration of the androgen effect on the 
UEBP level after cessation of hormonal stimulation 
takes place both in the case of natural neonatal 
androgen imprinting of UEBP content in males and 
under postpubertal primary TP induction of the 
UEBP level in females. These findings suggest that in 
both cases androgens play a similar determining role. 

Table 1. Androgen induction of E,-binding sites of UEBP in female rat liver at different stages of ontogenesis 
in comparison with the UEBP content in male rats of various age 

N ,,EBP, pmol/mg protein (M + m) 

Pubertal 
Experimental 

Sex group Nonpubertal Prepubertal Intact Gonadectomized 

Females Intact < 0.05 (6) <0.05 (5) <0.05 (7) 0.39 k 0.29 (23) 
Neonatally 0.59 * 0.09 (1 I) - <0.05 (3)T 

androgenized’ 
Androgenized 0.46 k 0.07 (10) 1.30f0.18(8) 0.39 + 0.10 (IO) 1.92 +_ 0.49 (24) 

prior to 
experimentf 

Males Intact 0.57 + 0.05 (10) 1.46 f 0.23 (10) 6.83 i_ 0.49 (48) 3.74 f 0.69 (30) 

Here and further on the figures in brackets designate the number of determinations. 
‘TP (1.25 mg) was injected subcutaneously in a single dose on the lst-3rd postnatal day. 
tThe TP-induced level of UEBP was revealed after ovariectomy of pubertal neonatally androgenized females 

VI. 
$TP (3.0mg) was injected for 3 days: the number of $-binding sites of UEBP was determined 1 day after 

the last injection. 
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Hormonal jhctors influencing the #ctiveness qf’pri- 
mary androgen induction qf UEBP level in ,fkmule rat 
liver 

The role qf adrenuls and thyroid gland. As can be 
seen from Table 3, adrenalectomy or thyroidectomy 
did not signi~cantiy influence either the level of 
TP-dependent induction of UEBP or the initial con- 
tent of the protein in female rat liver. 

The role qf hypophysis. Hypophysectomy, on the 
contrary, prevented the TP induction of UEBP level 
in pubertal females (Table 3) without causing any 
appreciable influence on the initial level of UEBP. 
Presumably, the significant role of hypophysis in 
androgen induction of the high UEBP level in female 
rat liver is not due to the effects of adrenal, thyroid 
or ovarian hormones (Table 3) or their corresponding 
tropic pituitary hormones, but is conditioned by the 
existence of some other hypophyseai factor(s) which 
permit or mediate the androgen induction of the 
UEBP level. 

The role of ovaries und estrogen administration. 
Ovarian hormones can diminish the degree of an- 
drogen induction of UEBP level in female rat liver as 
well as the initial level of UEBP (Table 3). 

Estrogenization performed prior to TP injections 
did not significantly affect the TP-induced level of 
UEBP, whereas E, injected simultaneously with TP 
decreased the level of the TP-induced protein (Table 
4). Thus, estrogens may influence only the degree of 
androgen induction of UEBP level in female rats. On 
the other hand, E, is incapable of exerting an 
androgen-like action. Injections of E, alone to ov/cct 
females resulted even in a slight decrease of the UEBP 
content (Table 4). 

Some peculiarities of regulation of UEBP level in rat 
liver 

Regulatory efsects of estrogens. Administration of 
E, led to significant reduction of the initial UEBP 
content in all experimental groups, with the exception 
of hp/ect males. A similar effect was exerted by Hex, 
a synthetic estrogen incapable of binding to UEBP 
(Table 5). 

Figure 2 shows the dynamics of changes in the 
UEBP level in male rat liver depending on the dose 
and duration of E, administration. In case of multiple 
injections of E,, the rate of N,,,, decline increased 
with an increase in E, dose (Fig. 2B, D). Taken in 
low, i.e. 0.4/~g, doses, E, decreased the UEBP con- 
tent only after multiple injections (Fig. 2A, B). 
Higher doses of Ez, e.g., IOpg, were effective also on 
a single administration. In the latter case, however, 
the effect was observed after a long lag period, i.e. 3 
days (Fig. 2B). 

The return of the UEBP content to the initial levet 
both after a single and multiple injections of E, to 
pubertal males was observed only IO-12 days after 
the development of the maximal effect (Fig. 2). 

The inhibitory effect of E, on the UEBP content 
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Table 3. Effects of removal of some endocrine glands on the effectiveness of androgen 
induction of UEBP level in the liver of uubertal female rats 

NUEBP. pmol/mg protein (M f m) 

Experimental group Without hormone After TP injections P’ 

Intact 
adr/ect 
thr/ect 
sham holect 

< 0.05 (7) 0.39~0.10(10) 
(0.05 (3) 0.36+0.13(18) >O.l 
co.05 (4) 0.44 + 0.06 (7) >O.l 
<0.05 13) 0.31 + 0.06 (71 >O.l 

hp/ect~ = ’ <0.05 i6j <co5 (li)’ - 

ov/ect 0.39 * 0.29 (23) 1.92 + 0.49 (24) <O.ool 

*Significance of differences is given in relation to the TP-induced level of UEBP in the liver 
-of pubertal intact female Tats. 

tTP was injected as indicated in footnote $ to Table 1 

Table 4. Effects of estrogens on androgen induction of UEBP level in female rate liver 

Experimental group N,,,.,, pmollmg protein (M km) 

Pubertal <0.05 (7) 
Pubertal ov/ect 0.39 f 0.29 (23) 
Pubertal ov/ect after TP injection* 1.88*0.39(11) 
Pubertal ovject after E, injection prior to TP injectiont 1.71 f 0.68 (6) 
Pubertal ov/ect after simultaneous injection of E2f and TP* 0.52 f 0.24(10) 
Pubertal ov/ect after E, injectiont 0.22 + 0.08 (6) 

*TP (3.0mg) was injected in a single dose; the UEBP content was determined after 7 days. 
tE2 (10 pg) was injected for 6 days followed by T’P (3.0 mg) injections for 3 days; the UEBP content was determined 

1 day after cessation of TP injections (control injections of TP alone-see Table I). 
fE2 (1Opg) was injected in a single dose; the UEBP content was determined after 7 days. 

Table 5. Effects of estrogens on the UEBP content in the liver of rats with different 
endocrine status 

Experimental 
group 

N,,,,, pmol/mg protein (M f m) 

Initial level After E, iniections P’ 

Pubertal males 

Castrated males 
Ovject females 
with TP-induced 
UEBP 

6.83 &- 0.49 (48) 1.37 + 0.65 (lO)t <0.002 
0.90 + 0.12(5)$ < 0.001 

3.74 + 0.69 (30) 0.36 f 0.09 (14)t <O.OOl 

1.43 f 0.31 (7) 0.50 + 0.35 1811 <0.05 
Hp/ect males 3.64 + I .09 (2i) 3.44 T 0.77 <8jj >O.l 

The UEBP content was determined 1 day after cessation of & injections. All 
hormones were injected for 6 days. 

*Significance of differences is given in relation to initial UEBP content. 
tE2 (0.4 pg). 
fHex (10.0 pg). 
$Ez (lO.OIcg). 

was observed also in animals with a strong deficiency 
in endogenous androgens (Table 5). Presumably, the 
E,-induced decrease of the UEBP content is not the 
result of depletion of the androgen level in the blood 

by Ez. 
Regulatory effects of androgens. The UEBP concen- 

tration rose with maturation of the animals (Fig. 3, 
curve 1). During this period TP exerted a stimulating 
effect on the UEBP level only in prepubertal males 
(Fig. 3B). The lack of sensitivity to the regulatory 
influence of TP in the liver of immature males (Fig. 
3A) may be accounted for the underdevelopment of 
the hepatic androgen-receptor system in the animals 
of this age group. In pubertal males the adminis- 
tration of TP did not further increase the UEBP level 
(Fig. 3C), apparently due to the fact that under effects 
of endogenous androgens the UEBP level in pubertal 
males reaches its maximum. 

The decrease of the concentration of endogenous 
androgens in castrated or hp/ect males was accom- 
panied by a reduction of the UEBP content 
(P < 0.01). Under these conditions, TP injections to 
pubertal males were effective and fully compensated 
for the decrease in the UEBP level caused by changes 
of the activity of the pituitary-gonadal system 
(Fig. 3D, E, F). 

Besides, androgens can modulate in pubertal ani- 
mals the effectiveness of the inhibitory effect of E,. 
TP prevented the appearance of the inhibitory effect 
of E2 on the UEBP content when injected simul- 
taneously with it (Fig. 4A) and the development of 
this effect when injected after E2 (Fig. 4B). 

Hence, androgens regulate the UEBP level in two 
ways. On the one hand, these hormones stimulate the 
synthesis of this protein, but only at low initial 
concentration of UEBP. The reduction of the UEBP 
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Fig. 2. Dynamics of changes in the UEBP content (M k m) 
in male rat liver cytosol depending on the dose and duration 
of E, injections and the time elapsed after cessation of 
hormone administration. A-single injection; B-multiple 
injections of E, (0.4 pg); C-single injection; D-multiple 
injections of E, (10.0 pg) to pubertal male rats, The inter- 
rupted line delineates the UEBP level (M + m) in control 
animals. Ordinate: N,,,, after E, injections (“/, of control). 
Abscissa: hatched area--duration of E? injections (days); 
unhatched area-time elapsed after cessation of E, injec- 
tions (days). Here and further on the figures inside the 

columns designate the number of experiments. 

content may be caused by several reasons, e.g. 
deficiency of endogenous androgens or inhibition by 
Ez. In all these cases, the regulatory effects of an- 
drogens are direct to the restoration and maintenance 
of the level of UEBP similar to that observed in 
pubertal males. On the other hand, androgenization, 
which itself does not affect the UEBP content in 
pubertal males, can provide for the stabilization of 

the normal UEBP level in these animals by dimin- 
ishing the inhibitory effect of E,. 

The role of hypophysis in regulation of UEBP level and 
realization qf sex steroid effects 

Hypophysectomy of pubertal males resulted in the 
reduction of the UEBP content down to the level 

Fig. 3. Effects of androgens on the UEBP content in the 
liver of male rats with different endocrine status. Ordinate- 
N uEBP (M km) in pmol/mg of protein in male rat liver 
cytosol 24 h after 3-day injections of TP, 3.0 mg (harched 
columns) and in the absence of the hormone (unhatched 
columns). A-nonpubertal; Bprepubertal; C-pubertal; 
IS-castrated; E-hp/ect; F-castrated hp/ect males. Here 
and further the interrupted lines delineate the UEBP level 

(M & m) in pubertal males. 

similar to that in castrated animals (P > 0.1, Table 6). 
At the same time, hypophysectomy of castrated males 
resulted only in a slight decrease of the UEBP content 
in comparison with NUEBP in castrated animals. It 
seems likely, therefore, that the inhibitory effect of 
hypophysectomy on the UEBP level in pubertal 
animals is mainly due to the absence of stimulatory 
influence of gonadotropins on androgen secretion by 
the testes. Evidence for this assumption can be ob- 
tained from the ability of TP to restore the initial level 
of UEBP both after castration and hypophysectomy. 
One should also not overlook the possibility of direct 
influence on the UEBP level of some hypophyseal 
factors, whose action can be simulated by androgens. 

It seems quite probable that the hypophysis does 
not play any essential role in the realization of the 
stimulating regulatory effect of androgens on the 
UEBP level in male rat liver. On the other hand, it 
has been mentioned already that hypophysis is neces- 
sary for the realization of androgen induction of the 
UEBP level in female rats (Tables 3, 6). Evidently, the 
mechanisms of TP-dependent induction of the high 
UEBP level in females and of the stimulating regu- 
latory effect of TP on the UEBP content in males are 
different. 

The data presented in Table 6 suggest that the 
inhibition by E, of the UEBP level can take place 
only in animals with intact hypophysis. The lack of 

the inhibitory effect of ES on the UEBP content in 
hp/ect males may be due to the considerable decrease 
of the EZ receptor content in the 
animals [ZO, 211. 

liver of hp/ect 

DISCUSSION 

The present study demonstrates that the mech- 
anisms of hormonal regulation of sex-related 
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Fig. 4. Elects of andtogens on the inhibition by E, of 
the UEBP content in pubertal male rat liver cytosol. 
Ordinate-N,,,, (M It m), pmol/mg of protein, in the liver 
of pubertal male rats after injections of Er (unhatched 
columns) and E, + TP (hatched columns). Abscissa-time 
elapsed after injections of E, (days). A-simultaneous single 
injections of E, (lO.Opg) and TP (3.Omg); UEBP content 
was determined after 6 days; B-consecutive injection of E, 
(10.0 pg, single dose) and TP (3.0 mg, 3 days daily beginning 
with the 4th day after Er injection); UEBP content was 
determined prior to TP injections and 1 day after cessation 
of TP injections. Other designations as in legends to 

Figs 2 and 3. 

differences in certain hepatic metabolic systems both 
have some common features and possess a number of 
important individual peculiarities. The general prin- 
ciples of regulation of the content of known sex- 
dependent liver proteins, including UEBP, appear to 
be as follows: (1) necessity of primed androgen 
determination; (2) subsequent reciprocal regulatory 
influence of estrogens and androgens; (3) par- 
ticipation of hypophysis in these processes 
[5,7-g, 1 l-14,22]. The results presented above pro- 

vide evidence for some peculiarities and additional 
characteristic features of UEBP regulation by sex 
steroids. They are: (1) possibility of primed androgen 
induction of high UEBP level in females during long 
time intervals (from neonatal stage up to the puber- 
tation period); (2) necessity of hypophysis only for 
realization of primed androgen determination and 
estrogen regulation of the UEBP content but not for 
the regulatory action of androgens; (3) realization of 
the stimulating regulatory influence of androgens 
only in the case of depletion of the UEBP content 
from normal level in contrast with estrogens acted at 
any initial level of UEBP. 

The data on the presence of comparable amounts 
of sex steroids in the blood of male and female rats 
[l 11 may serve as evidence for the existence of 
estrogen-androgen control of the UEBP content 
under natural conditions. 

And, finally, the observed peculiarities in sex ste- 
roid regulation of the UEBP content are directed at 
the maintenance of sex differences in the UEBP level 
in rat liver. The necessity of existence and main- 
tenance of the elevated UEBP content only in males 
appear to be connected with its own special functions. 
According to our findings (in press), the presence of 
UEBP exerts an inhibitory action both on the hepatic 
estrogen-receptor interaction and on the metabolism 
of estrogens and androgens in the liver. Taking into 
account the ability of UEBP to interact with steroids 
of both sexes and their metaboiites [4], it seems very 
probable that this protein is capable of mediating in 
male hepatocytes the influence of one of these ste- 
roids on the dynamics of reception and metabolism 
of others. It may be proposed that the main function 
of UEBP in males is to serve as an additional factor 
providing the dynamic maintenance of sex differences 
in the metabolism and reception of androgens and 
estrogens in the liver. 

It may be concluded that at the level of the whole 
organism sex steroids act as factors, controlling the 
UEBP content and thus regulating sex-related 
differences in liver cell functions mentioned above. 

Table 6. The role of hypophysis in the regulation of UEBP content and in the realization of sex steroid elfects 
on UEBP level in the liver of male and female rats 

No,,,, pmol/mg protein (M km) 
_____________ 

Sex Experimental group Initial level After TP injections* After E, injections? 

Males Pubertal 6.83 + 0.49 (48) 6.81 k 1.54(9) 2.26 + 0.47 (18) 
P, > O.l$ P, < 0.01 

hp/=t 3.64 f 1.09 (22) 7.67 zf: 1.30 (8) 3.44 f 0.77 (8) 
P, < 0.01 P, < 0.01 P,>O.l 

Castrated 3.74 f 0.69 (30) 6.60 +_ 1.39(14) 0.66 * 0.09 (14) 
P,>O.I P, < 0.01 

Castrated hp/ect 2.75 f 0.62(12) 7.77 + 0.68 (11) 
P,>O.l P, < 0.01 

Femafes Pubertal X0.05 (7) 0.39 * O.lO(lO) - 
hpject 10.05 (6) <0.05(11) - 

*TP was injected as indicated in footnote t to Table 1. 
tEr (10 ng) was injected for 6 days; the UEBP content was determined 1 day after cessation of E, injections, 
$P, : significance of differences in relation to N,,,, in the liver of pubertal male rats: P,: the same in relation 

to Nuss, in the liver of HP/ect male rats. 
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