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Intraperitoneal injection of estradiol dipropionate (10 and 25 ;1 g/100 g body weight) increases
the incorporation of glycine—C14 and phenylalanine-H? into liver proteins. The maximum of
stimulation is observed after 15 h. Estrogens exert their action on the protein-synthesizing
system of the liver through activation of the microsomal and pH-5 fractions.

Estrogens have a marked stimulant action on the synthesis of nucleic acids and proteins in target or~
gans [1, 3, 5]. At the same time evidence has been obtained of the anabolic effect of estrogens in the liver
also [2, 4], although no specific receptors have yet been described in it. The dynamics of estrogen accumu-
lation in the uterus and liver suggests that estrogens stimulate protein synthesis in these organs by differ-
ent mechanisms.

An investigation was therefore carried out to study the mechanism of action of estradiol on protein
synthesis in a cell-free system from the liver microsomes of ovariectomized rats.

EXPERIMENTAL METHOD

Altogether 158 noninbred female albino rats were used. The sexually mature animals weighing 150-
180 g were ovariectomized under superficial ether anesthesia and used in the experiments not earlier than
3 weeks after the operation. Estradiol dipropionate was injected intraperitoneally as an oily solution in
doses of 10 and 25 pg /100 g body weight. The animals were killed 12, 15, 18, 24, and 36 h after injection
of the hormone. The control rats received olive oil. The cell-free protein-synthesizing system of the liver
was constituted in the usual way [8]. To detect the role of the microsomal component and the pH-5 fraction
in the mechanism of the effect of the estrogen on protein synthesis, Croft experiments were carried out in
which microsomes isolated from the liver of the experimental animals were incubated with the pH-5 frac-
tion from the liver of the control animals, and vice versa,

EXPERIMENTAL RESULTS AND DISCUSSION

Estradiol dipropionate in both doses stimulated incorporation on glycine-C ¥ and phenylalanine—H3 into
protein by the cell-free system of the rat liver. The effect of the hormone began to appear 12 h after its
administration. The maximal increase in protein biosynthesis was observed after 15 h, when its level stood
at 81.1+ 7.8 and 62.4 + 2.8% of the control for glycine-C1 and phenylalanine-H?, respectively (dose of the
hormone 25 p g/100 g). After 18 h the activity had fallen a little but it still remained high until 24 h (Table
1). No effect of the hormone was seen 36 h after its injection. Estradiol in a dose of 25 y g/100 g body
weight had a stronger stimulant action on the incorporation of glycine-C1 than of phenylalanine-H3, sug-
gesting specificity of the composition of the protein synthesized.
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An important role in the mechanism of action of estradiol on protein synthesis in the rat liver was
played by its effect on the activity of the microsomal and pH-5 fractions. After incubation of the control
pH-5 fraction with the experimental microsomes, for instance, the degree of stimulation was 26.8 + 9,5 and
22.6 = 3.9%, whereas the use of a system with control microsomes and the experimental pH-5 fraction in-
creased the level of stimulation to 52.0 = 5.4 and 41.5 + 5.6% (12 and 15 h respectively after administration
of 25 u g/100 g estradiol). These results apply to the incorporation of glycine-C ¥ The results with phenyl-
alanine-H? were less clear.

However, it must be emphasized that the hormone exhibited its maximal stimulant effect only if both
experimental fractions were incubated together.

The increased incorporation of labeled amino acids into liver protein in vitro, depending on the pH-5
fraction, in the writerst opinion can be associated with the increased synthesis of aminoacyl-tRNA-synthe-
tase or of enzymes methylating tRNA. This hypothesis agrees with the increase in methylase activity in the
rat liver, the change in the relative quantities of the iso-forms of the aminoacyl-tRNA complex, and the in-
creased incorporation of the individual amino acids into that complex [6, 9].

Meanwhile the action of estrogens on protein synthesis in the uterus takes place through activation of
the microsomal fraction but not of the supernatant fraction, and the effect of the estrogens is more marked
than in the liver {7, 10, 11]. This difference may arise because the endometrial cells contain specific re-
ceptor molecules responsible for the greater accumulation and the longer intracellular retention of the hor-
mone, and also because these cells have no systems capable of metabolizing estradiol. The role of estro-
gen-dependent pyridine-nucleotide transdehydrogenases must also be taken into account: activation of these
enzymes in the cells of the uterus recruits reduced NADP for the intensification of biosynthesis [12]. The
results of these experiments show that estrogens can increase the rate of protein biosynthesis in the liver
cells despite the organ specificity of the cellular mechanism; unlike in the uterus, activation of the protein-
synthesizing apparatus in the liver also involved the action of the hormone on the pH-5 fraction.
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