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Abstract

Objective:  To detect changes in transcript expression for estrogen receptors alpha and beta in the
uterine cervix, comparing premenopausal and postmenopausal status, different menstrual phases
and carcinomatous tissues.

Methods: Nineteen normal portions of cervical samples were obtained, one from each of twelve
cases of uterine myoma and from each of seven cervical cancer; and seven carcinomatous samples,
one from each of the seven cervical cancer. Reverse transcription polymerase chain reaction was
used to detect the transcript expression of estrogen receptors alpha and beta in all samples. Nineteen
normal samples were divided according to premenopausal and postmenopausal status and compared
for estrogen receptor subtype mRNA expression. Thirteen normal premenopausal cervical samples
were divided according to proliferative and secretory phases for comparison. In addition, mRNA
expression of estrogen receptors alpha and beta for the seven carcinomatous samples was compared
with those of their normal counterparts. Fisher’s exact test was used for statistical analysis,

Results: Comparing premenopausal and postmenopausal normal cervical samples, a statistically
significant difference was demonstrated for the estrogen receptor alpha mRNA expression (P <
0.05), but not for the receptor beta. For the normal premenopausal cervical samples, the transcript
expression for each estrogen receptor subtype was not affected by menstrual phases. Further, no
significant difference was revealed for transcript expression of estrogen receptors alpha and beta (P
> 0.05) comparing carcinomatous and normal portions from the cervical cancer samples.
Conclusion: Only the absence of the estrogen receptor alpha in the cervical tissues correlates with
postmenopausal status. Differential transcript expression for estrogen receptor subtypes is
confirmed in the postmenopausal cervix, but is not implicated for cervical carcinogenesis.

Objective and Background

Our previous study used reverse transcription polymerase chain reaction (RT-PCR) to
demonstrate that all tissue samples from pre- and postmenopausal vaginal walls contained
transcripts for the estrogen receptor alpha (ER a ); estrogen receptor beta (ER 5) mRNA, however,
being detected in all of the premenopausal but none of the postmenopausal vaginal wall samples.’
Sicne human ER 8 was introduced in 1996%, there has been no study using RT-PCR to investigate
mRNA expression of ER S in the uterine cervix for postmenopausal or premenopausal status
(including proliferative or secretory phases) leaving unresolved the question of different mRNA
expression for each ER subtype.

Although several larger studies have shown that the estrogen receptor content for carcinomas of
the uterine cervix has no prognostic value, ER 8, however, was not included in these
envestigations.” If the significance of ER subtypes in cervical cancer 1s to be evaluated, the
distribution of these subtypes should be correlated with the occurrence of this disease.
Brandenberger et al have demonstrated that, in a comparison of ovarian cancer samples, the level of
ER a mRNA was similar or slightly greater than that corresponding to samples from normal ovaries,
whilst the level of ER 8mRNA levels was reduced.’ To date, there have been no studies




investigating the expression of ER 8 and cervical cancer, leaving the question of the role of
different ER subtypes in cervical carcinogenesis unexplored.

The aim of this study was to detect changes in mRNA expression, for each ER subtype, in the
cervix of normal human variants according to menstrual status (pre- and postmenopause and during
proliferative, and secretory phases) and pathological (carcinomatous) status.

Materials and Methods

Normal portions of cervical samples were obtained from twelve patients (patient numbers 1-12)
with uterine myoma, who underwent total abdominal hysterectomy and seven patients (patient
items A-G) with cervical cancer, who underwent radical abdominal hysterectomy and bilateral
pelvic lymphadenectomy between May 1996 and May 1997. These patients were divided into pre-
and postmenopausal groups. Ages and parities of the thirteen premenopausal women ranged from
39to 51 years (43.2 + 3.4 ) and nulliparity to five children (median = four), respectively. Ages and
parities of the six postmenopausal women ranged from 52 to 65 years (55.2 + 7.3) and three to six
children (median = five), respectively. The premenopausal group was further divided into
proliferative and secretory groups. Ages and parities of the five women in the proliferative group
ranged from 39 to 46 years (43.2 + 2.8 ) and nulliparity to four children (median = three),
respectively. Ages and parities of the eight women from the secretory group ranged from 39 to 51
years (43.1 + 3.9) and one to five children (median = three), respectively. Samples of
carcinomatous tissue were obtained from the seven patients with cervical cancer. Patients were
staged from Ib to IIb according to International Federation of Gynecology and Obstetrics staging
for carcinoma of the cervix uteri revised in 1995, Ages and parities of these patients ranged from 40
to 58 years (44.6 6.3 ) and onc to six children (median = four), respectively. None of the patients
included in this study exhibited a history of exogenous hormone use during the six months prior to
their lesion was removed. The Chung Shan Institutional Review Board approved the study protocol
and informed consent was obtained from all patients. Patient details are displayed in Table 1,

Dissected tissues were snap-frozen and individually stored in liquid nitrogen. Some normal and
carcinomatous portions of cervical samples were paraffin-embedded and their pathology confirmed
prior to RT-PCR being conducted. Our methodology for RT-PCR was established in a previous
publication.'

We used Fisher’s exact test to compare the mRNA expression for each ER subtype transcript for
pre- and postmenopausal cervical samples; and for proliferative and secretory cervical samples.
Fisher’s exact test was also used for the statistical analysis of mRNA expression for each ER
subtype transcript comparing carcinomatous and normal sites for.cervical cancer samples.

Results

An absence of ER ¢ mRNA was noted for most postmenopausal cervical samples (4/6) but
rarely for premenopausal cervical samples (1/13), revealing a significant difference for the mRNA
expression of ER @ comparing pre- and postmenopausal samples (P <0.05). The absence of ER &
mRNA, however, was noted for some premenopausal (3/13) and postmenopausal (4/6)cervical
samples with no significant difference being demonstrated (P > 0.05, Table 1).

There was no significant difference for the mRNA expression of ER ¢ in the comparison of
cervical samples during proliferative (4/5) and secretory phases (8/8), as taken from premenopausal
subjects (P > 0.05). Further, no significant difference was noted for ER 5 mRNA expression
between proliferative (4/5) and secretory phases (6/8) (P > 0.05, Table 1).

The ER a and ER £ transcripts are expressed consistently in all normal sites from cervical cancer
samples (7/7 and 7/7 respectively). For carcinomatous sites, the ER ¢ and ER S mRNA is expressed
in most samples {(6/7 and 5/7 respectively), but the difference for the mRNA expression of each ER

subtype, comparing carcinomatous and normal sites, is not statistically significant (P > 0.05, Table
2).




Discussion

Qur results demonstrate that, in normal samples from uterine cervix, an absence of ER ¢ mRNA
is rarely detected in premenopausal cervical samples but is detected in most postmenopausal
cervical samples. There is a significant difference for the ER @ mRNA expression between pre- and
postmenopausal cervical samples (P < 0.05, Table 1). An absence of ER 8 mRNA, however, is
noted in some pre- and postmenopausal subjects, but the absence is not statistically significant
(Table 1). Further, in a comparison of normal premenopausal cervical samples in proliferative and

secretory phases, the transcript expression of each ER subtype does not differ significantly (Table 1).

In pathological cervical samples (cervical cancer), the transcripts expression for both ER ¢ and ER
£ at carcinomatous sites does not differ significantly from the express10n for their normal
counterparts (Table 2).

In this study, an absence of ER ¢ transcript expression is detected in most postmenopausal
uterine cervical samples, a result compatible with the findings of Press et al, which demonstrated
that staining of the estrogen receptor was less intense in the postmenopausal cervix than in the
premenopausal cervix.® The expression of ER £, however, was not explored in this study. Based on
our results, we further demonstrated that an absence of ER a but not ER 3 is associated with the
cervical changes for postmenopausal women. Our previous study demonstrated that the absence of
transcript expression of ER 5, but not of ER a, is significant in the postmenopausal vagina, which
is in contrast to the results from this current study.’ All these results demonstrate that, differential
transcript expressions of ER subtypes occur in different postmenopausal tissues. Although both ER
¢ and ER 8 bind with the same substrate (estrogen), ER § may mediate diverse functions at
different sites for different menstural status through a different mechanism.>’ The results of the
current study support the concept of selectlve estrogen receptor modulators and lend support to an
alternative to hormone replacement therapy. 8.9

From our results, we suggest mRNA expression for both ER subtypes in the uterine cervix does
not differ significantly between proliferative and sectetory phases. Whilst, Konish et al and Mosny
et al'™" noted that, the ER content of the cervical squamous epithelium depends upon the menstrual
cycle. Our study relates to the presence or absence of the mRNA expression in the cervical tissues;
their studies, however, relied upon the ER content in different epithelial layers. By contrast, an
investigation of ER 8 was not included in these studies which used immunohistochemical analysis
for tissue identification and differed from our investigation which relied upon RT-PCR.

In addition, in order to compare the mRNA expression of each ER subtype according to
menstrual status, we also studied the expression of these receptors for normal and carcinomatous
tissues samples from the uterine cervix. We found that both ER o and ER 3 transcripts are expressed
consistently for all normal sites from the seven cervical cancer samples. One carcinomatous sample
revealed an absence of both ER subtype transcripts while a second was deficit only in ER 8 (Table
2). The ER @ mRNA expression for normal sites from cervical cancer samples is 100% (7/7),
while the ER @ expression for carcinomatous sites is 85.7% (6/7). The ER 8 mRNA expression
for normal sites from cervical cancer samples is 100%, while the ER 3 expression from
carcinomatous portions is 71.4%. Although the absence of both ER @ and ER S mRNA expression
in carcinomatous areas from cervical cancer samples is more likely in comparison to normal areas,
it does not reach statistical significance (Table 2), thus it is suggested that neither ER ¢ nor ER 8
play a role in cervical carcinogenesis.

Our results show that there is no significant difference in mRNA expression for each ER subtype,
when comapring carcinomatous and normal tissues. Mosny et al used an immunohistochemical
method to demonstrate that ER staining was negative in the neoplastic squamous epithelium of the
cervix.!"  Kanai et al further demonstrated that the expression of estrogen receptors in neoplastic
lesions of the cervix was markedly decreased when using the immunohistochemical method.'” The
ER f expression was not studied in their research. Because the ER concentration is definitely higher
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in cervical stroma tissue than in the squamous epithelium of the cervix'*'®; in the analysis of ER in

the cytosol of cell homogenates, which are not representative of the neoplastic cells, the stroma
cells may cause an incorrectly positive result.'”” Thus, a high incidence of mMRNA expression is
produced, lowering the incidence of ER subtype expression loss for cervical cancers, which perhaps
occurs in our study. We used RT-PCR, because we believed that the immunohistochemical method
is not as sensitive as RT-PCR, with more ER expression loss résulting. Different cut-off levels for
ER subtypes, which different studies define as negative in immunohistochemical method, may also
explain different results for ER subtype expression loss in cervical cancer samples.

in conclusion, ER @ mRNA expression differs significantly when comparing pre- and
postmenopausal cervical samples, however, ER 3 mRNA expression is not changed in
postmenopausal cervical samples. There is no difference in mRNA expression for each ER
subtype in cervical samples for different phases of the menstrual cycle. These results suggest that
hormone insufficiency and the tissue specific mechanisms mediated by ER ¢ and ER f interact to
control the expression of estrogen receptor subtypes. The authors suggest that these ER subtypes are
perhaps not involved in cervical carcinogenesis because transcripts for both ER @ and ER S are
detected and not differentially expressed in the normal and carcinomatous areas of cervical cancer
samples. Our results are preliminary and derived from a limited number of samples, the precise
physiological and pathological roles of each ER subtype need further investigation.
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Table 1. Ages, parities, menstrual status and estrogen receptors alpha and beta
mRNA expression in normal cervical samples of nineteen patients

Patients Ages  Paritiecs  Menstrual status ERa* ER S5
1 52 3 Menopause - -
2 56 5 Menopause -

3 57 4 Menopause - -
4 65 5 Menopause - -
A 43 5 Menopause + +
B 38 6 Menopause + +
5 39 2 Proliferative - +
6 46 4 Proliferative + +
7 45 0 Proliferative + +
8 44 3 Proliferative + -
C 42 3 Proliferative + +
9 39 3 Secretory + +
10 51 2 Secretory + -
11 43 3 Secretory + +
12 43 4 Secretory + -
D 40 1 Secretory + +
E 40 4 Secretory + +
F 43 5 Secretory + +
G 46 4 Secretory + +

ER g = estrogen receptor alpha

ER = estrogen receptor beta

+ ER subtype detected

- ER subtype not detected

Patients 1-10: cases of uterine myoma

patients A-G: cases of cervical cancer.

* Fisher’s exact test shows significant difference for the ER @ mRNA ¢xpression in normal

cervical
samples between premenopausal and postmenopausal patients (P <0.05), but no significant
difference for the ER § mRNA expression. There is no significant difference for the mRNA
expression of each ER subtype between proliferative and secretory cervical samples.
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Table 2. Transcript expression of estrogen receptors alpha and beta in normal
and carcinomatous sites from seven cervical cancer samples

Patients Normal sites Carcinomatous sites
ERq’ ER 8" ERa ER 8"
Patient A + + + +
Patient B + + + -
Patient C + + - .
Patient D + + + +
Patient E + + + +
Patient F + + + +
Patient G + + + +

ER a = estrogen receptor alpha
ER £ = estrogen receptor beta

+ ER subtype detected
- ER subtype not detected

" Fisher’s exact test shows no significant difference for the mRNA expression of each
ER subtype between normal and carcinomatous sites of uterine cervix.
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