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INTRODUCTEON

The steresld hormones have molecular weights
of about 3C0 + They can readily diffuse 1nto all
cells of the body, but as we know, they trigger charac-
teristic reaetions only in c¢ells of thelr target
tissues, The high affinlty of these target tissues
for a stercid comes from the capaelty of their celis
to produce special cytoplasmic pretelns, which specif-
ically and rapidly intercept and bhind the hormene
as it diffuses intc the cell. Because of that "weslcom-
ing function", the cytoplasmie protein has been named
a "receptor" {Dallenbach, 1981, De Sambre, et al.,

19841} .

Muldoon (1980} and Grady, et al., (1982) stated
that the specifleclty of the reaetion of tissues ta
steroid hormones is due to the presence of intra-

cellular receptor proteins.

It is the affinity and specificity of the recep-
tors together with the large concentration of recep-
tors in cells which allow a small amount of hormone
to produce a biologic response (Speroff, et al.,

1983},
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Mest celis of a target organ malntain about
10,000 sterold receptors in their cytoplasm (Dallen-
bach, 1981). Gorski and Gannen, {197&) estimate
about 16,000 receptors per cell. The number may fluc-
tuate however, depending on the inte&slty and duratlion
of prior hormonal stimulation, on the degree of cell-
ular differentiation and on such factors as phase
of cell cycle, cell age, metabolism, and genetic state
{Gehring, et al., 1971, Kirkpatrick, et al., 1971,
Sibely and Tomklns, 1974), nutritienm, pharmacologic
pretreatment, effects of other hormones, pathologic

states and 50 on (Dalienbach, 19281}.

To be able to respond to a steroid hormone a
target cell must produce receptors specific for that
hormone., Consequently receptnr- proteins specific
for oestregens or progesterone or andregens  have

been identified (Dallenbach, 1981),
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AIM OF THE WORK

The aim of the present work 115 to review the
literature regarding the receptors of gynaecologlc
cancers with special emphasls on the c¢hemical and

histopatheloglical impartance.
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Review Of The Literature
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Mechanism of Actlon of Stercld Hormones

Speroff, et al., (1983) summarized the mechanism
of actlon of sterold hormones by the following steps
which include:

1. biffusion across the cell membrane;
2. Binding to c¢ytoplasmic receptor protein and
transfer of the hormone receptor complex across

the nuclear membrane to the nucleus;

3. Translocation and transformatlon;
. Binding of a hormone receptor complex to nuclear
DHAG

5. Synthesis of messenger RHA (mRNA};
6. Transport of mANA to the ribosomes, and finally,
protein synthesis in the cytoplasm whlch results

in specific cellular actlvlty (Fig. 1}.

Baxter and Funder (1979), Dallenbach, (1281},
and Speroff, et al., (1983} stated that the receptors
actually have two functions. The first is to recognise
and select out the different types of hormones 1in
the fluid bathing the cell, the appropriate hormone
acting as a signal. The second is to relay that signal
te the nucleus where it specifically effects the
genome bringing about definite changes In the cell.

All stercld hormones act alike.
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FIGURE (1) 3 Schematic dijagram of the oestrogen
interaction pathway and biochemical

respoense in target cells.
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1. Diffusion acrass the cell memhkrane

Speroff, et al., (1983) and De Sombre, et al.,
{1284} mentioned that steroid hormones are rapidly
transperted across the cell membrane by simple dif-

fusion.

Tnitial studies in wvivo {Glascock and Hoekstra,
1959, Jensen and Jacabsaon, 1960} demenstrated that
target tissues for the hormone could take wup and
retain physiologic amounts of radioclabelled oestrogens
against a concentration gradient with the btlood and
that this uptake occurred without requiring metabolism

of the active oestrogen (De Sombre, et al., 1984).

2. Binding to cytoplasmic receptor protfein and

transformation hormone receptor complex

The sterold entering the «cell raplidly binds
tec its receptor protein, believed to be present in
excess amcunts as free receptor 1In the extranuclear
region of the cell {(S5percff, et al., 1981, De Sombre,

et al., 1984},
Speroff, et al., (19811 named hormones whlch

bind te receptors as "ligands" which are defined

as moliecules that bind to receptors and produce spe-
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ciflie biologlc responses.

In the cytoplasm oestrogen receptors {ER) exist
in 45 forms and B85S forms. The larger B85 is probably
a storage form, whlle the 45 is the éraditlonal active
receptor (Spereoff, et al., 1983, De Sombre, et al.,

1984).

3. Transleocation and transformation

The physiologic response to sterold hormones
requires movement of the hormone and receptor 1nto
the nucleus to interact wlthDNA., This movement is

known as "transliocation™ (Spercff, et al., 1983).

Dallenbach (1981} stated that the process of
translocatlion from cytoplasm to nucleus proceeds

quickly but apparently requlires no energy.

It is not exactly known how the hormone receptor
complex enters the nucleus. Speroff (1983} and Dallen-
bach {1981) postulated that the shape of the receptor
fan elongated ellipsoid} and 1lts molecular welght
{referred to as "confarmational change") are important
in the process, whereby it becomes activated, enabling

it te slip through nuclear pores, and to enter the
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nucleus where 1t signals specifie changes reveallng
or producing a nuclear binding site. This latter
process 1is called “transformation™, a change from

an inactive to an active complex.

With ER, transformation 1s assoclated with a
change in the sedimentation rate on sucrose gqradient
frem 45 to 55 smaller and larger molecules respec-

tively {Speroff, et al., 1983, De Sombre, et al.,

1984).
4. Binding of a hormone receptor complex to nuclear
DHA

On arrival 1in the nucleus the hormone-receptor
complex interacts and binds with high affinity to
so-called "acceptor"™ sites on the chromatin, 1Inducing
thereby changes in numerous gene loecl (Gorski and
Gannon, 19768, Yamamocto and Alberts, 1274, Baulieu,
1979, Baulieu, et al., 1930, Dallenbach, 128%, and

De Sombre, et al., 1984},
For the ER complex, there seems to he more accept-

or sites than receptors, thus the nuclear binding

sites never become saturated (Dallenbach, 1981).
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Dallenbach's (1581} statement that the acceptor
sites for the progesterocne receptor (PR) complex
also outnumber the PR seems probable. Speroff, et
al., (1983) found that the PR is 7% 1in size and is
transformed to a smaller 5.55 form ;ith nuclear relo-

cation.

Studies with progestersne explalned how they
believe the dimeric progesterone receptor (PR} (sub-
units A and B) bind a3t different but speclfic acceptor
sites ¢n chromatin to actlivate genes (Dallenbach,

1981).

Whern the PR complex enters the nucleus the B
subunits bind to a speclfic acceptor protein on the
chromatin, where a special ATP {adenosine triphos-
phate} fraction of the non-histane chromesomal pro-
teins is located. The woather subunits A, are wunable
to bind to intact chromatin, and dissociate from
the B subunits and react with specific genes situated
nedarly on the chain of naked DOMA. The choice of spe-
cific genes 1is presumably determined by B subunits
as they bind with the ATP fraction or seme protein
of it. The reaction of the subunits A with the specif-

ic genes attracts a molecule of RMNA polymerase to
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