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IV Estriol and Cancer

and. in human MCF-7 cells.

tissue.

INTRODUCTION

i} . Previous- studies have shown similar specificities of
varjous oestrogens for oestrogen receptors in human
myometrium, human endometrium and human
breast cancer tissues [1-6]. '
The ranking of competitive potencies of 173-
oestradiol, 17a-oestradiol, oestriol and ocstrone was

effect was always displayed by 178 -oestradiol, which
is in agreement with its stronger uterofrophic potency
 and its stronger effect on the induction of pro-

" ‘gesterone receptors in human cancer cells than other
" gestrogenic compounds [7, 8.

However, 17f-oestradiol is not always the most
powerful oestrogenic competitor. Oestrone can bind
" to an endometrial nuclear receptor from Rhesus
" monkeys with a higher affinity than that of 17f-
 oestradiol [9]. Results of competitive binding studies
" ‘with the oestrogen receptor in human gingiva show
that when ['Hlmoxestrol was used as a ligand,
oestriol was a stronger competitor than 17f-oestra-
diol [10]. Moreover, it has also been reported that the
--oestrogen rteceptors of eosinophils have a higher
_affinity for oestriol than for 17§-oestradiol [11}.
Embryological evidence and the results of clinical
_.studies. and more recently, receptor binding _studies
- show that fike the huiman uterus, the human vagina,
the trigone area of the human urinary bladder and
- the human urethra are target tissues for oestro-
gens[12, 13]. The short-acting oestrogens like oestriol
are more effective in stimulating the vagina than
—the uterus; the dose-dependent stimulatory effect of

oestriol on the endometrium #nd on liver protein
. Synthesis is low.compared to its effects on vaginal

characteristics” different from those of oestrogen re

similar in these studies. The strongest competitive’
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OESTROGEN BINDING PROTEINS IN THE FEMALE
GENITAL TRACT
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Summary—We have estimated the binding characteristics of an oestrogen binding protein in the human

vagina and in the human myometrium. The specificities of these binding proteins were analyzed in binding
studies using competitors and ligands with different structural features representing the various elements
considered to be of importance for binding. The specificity of an oestrogen binding protein in human
myometrivm was found to be similar to those: of oestrogen binding proteins in human breast tumour tissue -
This specificity was also similar to those of oestrogen recepiors in
myometrium, endometrium and vagina of the rat. However, the specificity of an oestrogen binding protein
in the vagina of postmenopausal patients was different. The vaginal oestrogen-binding protein displayed

similar high affinities for 17f-oestradiol, 174 -oestradiol and oestriol but low affinity for diethylstilbestrol.
The equilibrium dissociation constants for [FH}oestriol and [*H]178-oestradiol were 4.3 x 10~°M and
4.0 x 10~ M respectively and the concentration of this protein varied between 30 and 170 fmol/mg
vaginal eytosol protein, We conclude that the human vagina contains an oestrogen binding protein with
ceptors present in myometrium and breast tumour

atrophy and urinary incontinence [14, 15]. In the light
of the observed préferential vaginotrophic effect of
oestriol, we have examined the relative binding
affinity of various oestrogens for oestrogen binding
gites in human myometrium, and human vagina with
cither [’H]17f-oestradiol or ["H]oestriol as ligand (set
as 100%). '

MATERIALS AND METHODS

The details of the procedure for receptor binding
studiés (saturation analysis and competitive binding
studies) have been previously described [1].

Human myomeirium and vaginal tissue were ob-
tained from postmenopausal patients (age 60-82
years) who underwent surgery for nononcological
disorders. All patients were treated with oestriol
dihemisuccinate (Synapausc®) (2 mg daily for at least
3 months; last administration 24 h prior to surgery).

RESULTS AND DISCUSSION

Determination of dissociation constanis and concer-
iration of cytoplasmic binding sites

Aliquots of the cytosol fraction of buman myo-
metrium and human vagina were incubated for 24 h

at 4°C with increasing concentrations of [H]178-
oestradiol or the synthetic progestagen ['H]Org 2058.
We found high-affinity binding sites- for 17f-oestra-
diol (Ky=1x10"°M) and Org2058 (K;=
7% 10-™M) in myometrial cytosel. There were
144 + 37 (SEM) fmol/mg cytosol protein of oestro-
gen receptors and 470 & 172 fmol/mg of progesterone
receptors. Cytoplastnic binding of [H]175 -oestradiol
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Fig. 1. Comparison of relative affinities for oestrogen binding i)roteins in human myometrium and v'agina..

and ['HJOrg 2058 in cytosol from human vagina
resulted also in the detection of high affinity binding
sites for 17B-oestradiol (K, = 4.0 x 10"®M) and
Org 2058 (K, =9 x 10~'*M). The concentration of
binding sites for 178 -cestradiol and Org 2058 were
75 2 26 fmol/mg cytosol protein and 63 + 20 fmol/
mg respectively. We also demonstrated in the cytosol
fraction of human vagina a high affinity binding site
for "H]oestriol with an equilibrium dissociation con-
stant similar  to that of . 178 -oestradiol (K, =
4.3 x 1070 M), ' '

The level of ‘progesterone receptors in vaginal
tissue of postmenopausal women pretreated with
Synapause® (2 ing daily for at least 3 months) as
found in the present study (63 420 fmol/mg) was
much higher than the values reported previously for
progesterone receptors in the cytosol fractions from
human vagina (< 5 fmol/mg) [12). These investigators
used tissues from premenopausal patients and from
post-menopausal patients, who were either untreated
or ireated with a relatively low dose of 3 x 0.25 mg
oestriol daily for 3 weeks. Our présent results show-
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ing both oestrogen and progestagen binding sites
In vaginal ' cytosol from women treated with
Synapause® (2mg daily) . confirm that the human
vagina is a target tissue for oestriol; priming with
oestrogens may be a'prerequisite for progestérone
action as was found in other oestrogen target tissues,

COMPARATIVE IN VITRO BINDING AFFINITIES

The steroid specificities of the oestrogen. binding
sites in human myometrium and human vagina were
examinéd by competitive binding studies between
PH]178-0estradiol and 14 reference compounds (Fig,
1). The reference compounds were selectéd on the
basis of difference in structural features considered
to be of importance for binding to the oestrogen
receptor [6]. In a previous study we have compared
the specificity of these tompounds for the cestrogen
receptors in human myometrium and human breast
tumour and found an excellent correlation [6]. The
coefficient of correlation (r) was 0.96 (Fig. 2) showing
the similarity of these receptors. However, the results
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Fig. 2. Comparison of reiative affinities for oestrogen binding proteins in human myometrium and
- . R mammary fumour.




Qestrogen binding proteins

2 Fig. 1 show that there was no correlation between
the specificities for the oestrogen receptor in myo-
etrinm and an oestrogen binding protein in human
vagina. L
_ This resuli 1s different from the observed similarity
" i the specificity of the same set of reference com-
.  aounds for the oestrogen binding sites in vagina and
) ometrium from rat and rabbit [6]. When measured
sinst binding by [Hloestriol (100%) the binding
. protein in the cytosol fraction of the human vagina
was competed strongly for by 17B-oestradiol (80%(),
 ethinyloestradiol (EE) (130%), 118-methoxymethyl-
_pestriol (47%), oestrone (135%), and weakly by 7a-
- ___:hidromgthyl_-EE (9%) and diethylstilbestrol (DES)
(10%)- The relative affinity of 7a-hydroxymethyl-EE
- {org 3607) for the oestrogen receptor in human myo-
metrium is less than 0.2% compared to 17f-oestra-
diol = 100% and diethylstilbestrol {DES) =84%,. To
" getermine if the specificity of an qestrogen binding
" site in the human vagina for 7a-hydroxymethyl-EE
ymen treated with and diethylstilbestrol was different from that of myo-
rm that the humap . metrium competitive inhibition was done on
striol; priming’ with PH]178-oestradiol binding. A double reciprocal plot
ite for progesterons @] revealed that [PH]178-oestradiol binding was in-
trogen target tissue iibited by Ta-hydroxymethyl-EE (Org3607; K=
' 7.1 nM) whereas inhibition of binding was much less
with dicthylstilbestrol (DES) (Fig. 3).
" The present data demonstrate that an oestrogen
- binding protein in vaginal tissue from menopausal
women on oestrogen medication (2mg oestriol-
succinate daily for at least 3 mionths) was different
from the oestrogen receptor in human uterus. The
origin of the oestrogen binding protein in vaginal
tissue is uncertain. Several explanations for the ob-
served differences in specificity are possible. Firstly,
the binding protein is a teceptor and oestrogen
receptors found in different target tissues of the same
~species are of different origin. Secondly the binding
protein is not a receptor bui a tissue specific oe-
sirogen binding protein resembling in this respect
oestrogen binding proteins with high affinity for
" “natural oestrogens and low affinity for stilbenc deriv-
atives as found in male rat liver [16], rat prostate [17]
*and human prostate [18]. Thirdly the binding protein
i_s the classical oestrogen receptor as found in other
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oestrogen target iissues but the specificity of this
receptor depends on its ‘functional status. Several
observations may also support this alternative. For
example, the values reporied in the literature for the
relative affinities of 17f-oestradiol and oestriol and
for the uterine receptor vary considerably [8]. It has i
also been found that a nuclear receptor in the endo-

metrium of the Rhesus monkey interacted more

strorigly with oestrone than with 17f-oestradiol [9].

Moreover the processing of the oestrogen receptor in

human MCF-7 cells has been shown to involve the

formation of a receptor complex with a higher affinity

for oestrone than for 17f-oestradiol [19].
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