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ABSTRACT

This study aims at determination of Cathepsin-D (Cath-D) and Estrogen
recoptor (ER) expression in normal, hyperplastic and malignant endometrial tissue
through immunohistochemical analysis. The study included 85 patients suffering form
abnormal uterine bleeding in addition to 15 women under infertility investigations as a
control group. High Cath-D expression ( > 10% of cells ) was seen in 50% 70.6%
37.9% and 27.3% of proliferative, secretory, hyperplastic and malignant cells,
respectively, cyclin D1 was overexpresed more than 60% of cells in atypical
hyperplasia 42.85% & obviously cells group 69.44%, The mean percentagfe of
Erialpha positive cells was 90.3% , 45.1% 77.3% and 33.6% in the proliferative,

secretory, hyperplastic and malignant cells, respectively.
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INTRODUCTION

The normal human endometrium is characterized by hormone-
dependent variations during the menstrual cycle. This tightly controlled
system is disturbed in endometrial hyperplasia and carcinomas and a
series of changes initiate and promote progression towards the malignant

phenotype (loachin, 2005).

Estrogen and progesterone are known modulators of endometrial
proliferation and differentiation via their receptors. The association
between unopposed estrogen - either endogenous or exogenous - and

endometrial hyper stimulation is well recognized (Disaia, 1997).

Endometrial hyperplasia and endometrial carcinoma are often
viewed as points on a continuum, which includes simple and atypical

hyperplasia and adenocarcinoma.

Although endometrial hyperplasia is considered to be a
precancerous lesion of endometrial adenocarcinoma, and the latter is the
most common malignant neoplasm of the female genital tract, the
pathogenic relationship has not been analyzed to the same extent as that

of cervical carcinoma.

It is now widely accepted that most human cancers arise from a
series of genetic alterations in oncogenes and tumor suppressor genes that

are associated with progression from normal cells to cancer (Pohlod et
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al., 2002). The molecular events that contribute to the development and

progression of the lesion remain poorly understood.

These changes can be subdivided into discrete steps, involving
activation of oncogenes, inactivation of tumor suppressor genes
deregulation of cell cycle regulators or other proteins involved in tumor
invasion and progression. Immunohistochemical expression of different
biomarkers such as hormone receptor status (ER, PR), proliferation
associated indices (PCNA, MIB1), oncogenes (c-erbB-2), tumor
suppressor gene products (pRb, p53 protein), cell cycle related proteins
(Cyclin D1, Cyclin E, p21/WAF1 ) anti-apoptotic protein (bcl-2),
adhesion molecule (CD44s), proteolytic enzyme (Cathepsin D), heat
shock protein (hsp27) and metallothionein (MT) has shown the
contribution of these molecules to endometrial carcinogenesis in a
hormone-dependent or independent manner as an early or late event. In
addition, these biomarkers seem to be correlated with tumor
differentiation or myometrial invasion, and therefore could be considered

as indicators of the biological behavior of endometrial carcinoma.

Furthermore, the interrelationships of these molecular markers
show that these genetic deregulations could be implicated in the control
of cell proliferation and differentiation, and thereby in the multi step

process of endometrial carcinogenesis (loachin, 2005).

Cyclin is a 36 KD nuclear protein, it is necessary with other D type

cyclins and cyclin dependent kinases for transition from G1 to S phase



Introduction and Aim of the Work

(Peters et al., 1996). Amplification of the cyclin D1 gene locus occurs in

many solid tumors.

Leland H. Hartewell , R. Timothy Hunt, and Paul M. Nurse
won the 2001 Nobel Prize in physiology for their complete description of
cyclin and cyclin-dependant kinase mechanisms, central molecules in the
regulation of the cell cycle.(Journal of the National Cancer
Institute;2001).

The lysosomal acidic protease Cathepsin D, a recognized
independent predictor of prognosis in human breast cancer, has not been
studied widely in patients with endometrial adenocarcinoma (Nazeer et
al., 1992).



AIM OF THE WORK

The aim of the current work is to examine and compare the
expression of the markers cyclin D1 and Cathepsin D as well as estrogen
receptors as contributing factors to the development of cancer,
independent of estrogen effect, in proliferative, secretory endometrium,

endometrial hyperplasia and endometrial carcinoma.



ANATOMY AND PHYSIOLOGY
OF THE ENDOMETRIUM

The human endometrium is a dynamic tissue that, in response to
the prevailing steroid environment of sequential ovarian estrogen and
progesterone exposure, undergoes well-characterized cycles of
proliferation, differentiation, and tissue breakdown on a monthly basis. If
pregnancy fails to be established, then the endometrium is shed and

regenerates (Jabbour et al., 2006).

Menstruation is the reproductive process whereby the upper two
thirds of the endometrium (functional layer) is shed and regenerated on a
repetitive basis. The endometrium is consequently a site of recurrent

physiological injury and repair (Critchley et al., 2001).

The role of ovarian steroids, estradiol, and progesterone in
regulating the changes in endometrial conformation across the menstrual
cycle is well-established. Progesterone is essential for the establishment
and maintenance of pregnancy consequent upon the transformation of an
estrogen-primed endometrium. Sex steroids, acting via their cognate
receptors initiate a cascade of gene expression and events crucial for
successful implantation and early stages of pregnancy (Jabbour et al.,
2006).



Anatomy And Physiology Of The Endometrium

Application of knowledge from the human genome, utilizing
microarray technologies, has allowed several groups to contribute to a
rapidly expanding literature on gene profiles during the “putative
window” of implantation (Carson et al.,, 2002; Kao et al., 2002;
Riesewijk et al., 2003).

Menstruation is the response of the endometrium to the withdrawal
of progesterone (and estrogen) that occurs with the demise of the corpus
luteum in the absence of pregnancy. The molecular mechanisms by which
sex steroids induce these events within the endometrium at the time of
menstruation, involves complex interactions between the endocrine and
immune system. Crucial structural components in the endometrium
during the menstrual process are the component blood vessels and the
dynamic population of leukocytes that influx at this time (Critchley et al.,
2001).

ENDOMETRIAL STRUCTURE

There are three classic phases of the menstrual cycle: an estrogen-
dominated preovulatory phase, a postovulatory and progesterone-
dominated secretory phase, and a menstrual phase following progesterone
withdrawal that accompanies demise of the corpus luteum (Buckley &
Fox, 1989).

The endometrium is composed of two layers and is a target tissue
for steroid hormones. The upper functional layer is shed at menstruation.

The endometrium regenerates after menstrual shedding from an
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underlying basal layer. Estrogen is the steroid responsible for
proliferative changes during the follicular phase of the ovarian cycle, and
exposure of the endometrium to ovarian progesterone results in

differentiation during the secretory phase (Jabbour et al., 2006).

The progesterone-dominated latter half of the menstrual cycle is
constituted by an early, mid, and late secretory phase. The pattern of sex
steroid receptor expression in the endometrium across the secretory phase
reflects the fact that the early secretory phase is regulated by both
estrogen and progesterone; the mid secretory phase is regulated by
progesterone alone as estrogen receptor (ER) is down-regulated in the
glands and stroma at this time; and the late secretory phase is associated
with progesterone withdrawal and, consequently, menstruation (Snijders
etal., 1992).

Evidence that endometrial genes are regulated has been
demonstrated by the observed changes in gene expression from late
proliferative to mid secretory (Kao et al., 2002) and early to mid
secretory phase (Carson et al., 2002) in microarray studies. Interestingly,
the failure to make a transition in gene expression has been demonstrated
in endometriosis with dysregulation of specific genes during the mid

secretory phase in this condition (Kao et al., 2003).

It is notable that the exogenous administration of sex steroids
produces a marked modulation of the classic histological features such as

the glandular structure, mitotic status of glandular cells, and secretions in



