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Abstract

Coronary heart disease (CHD) develops in women on average

10 years later than in men. This lag has been attributed, to the

protective effects of estrogens before menopause. Both natural and

synthetic estrogens have antiinflammatory plus vasoprotective effects.

64 female albino rats were included in this study and classified

into four main groups; each group included 16 rats.

Group1 (Control group), group 2 immobilization group (IMO), group 3

IMO + ovarectomy (OVE), group 4 (IMO+ OVE + estrogen

supplementation 10 µg/100 Kg, once daily for 2 weeks).

Immobilization stress (IMO) group showed significant increase in

systolic blood pressure (SBP) and diastolic blood pressure (DBP). Also

there was significant increase in gene expression of c-FOS (functional

marker of cellular activation) and heat shock protein (cardioprotective

substance, HSP70) & significant decrease in contractility index in

comparison to control group.

Ovarectomized (OVE) + IMO group showed significant increase

in SBP, DBP, c-FOS, and significant decrease in atrial naturetic peptide

(ANP) & HSP70 in comparison to IMO group.

Administration of estrogen to OVE rats caused a significant

decrease in SBP, DBP, c-FOS and a significant increase in ANP &

HSP70 after immobilization stress in comparison to IMO+ OVE group.

In conclusion, estrogen supplementation therapy attenuates the

cardiac changes that occur in ovarectomized rats after immobilization

stress, taking into consideration the side effects of estrogen.
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Introduction and aim of the work

The incidence of cardiovascular diseases is low in pre-

menopausal Women, whereas it is increased in post-menopausal

women. Estrogen supplementation therapy prevents the increase of

cardiovascular diseases in post- menopausal Women (Grodstein

et al., 2001).

The Effects of estrogen on cardiovascular diseases were

attributed principally to the modification of serum lipid

concentration and coagulation pathways, while direct actions of

estrogen on the cardiovascular system contributed substantially to

the cardiovascular protective effects of estrogen because estrogen

receptors (ER and ERβ) are expressed in the blood vessels and in

the heart (Mendelsoh and Karas, 2005).

Immobilization stress (IMO) in the rat provides an excellent

animal model of emotional stress, which activates the

hypothalamic-pituitary-adrenocortical system and the

sympathoadrenal system (Kvetnansky et al., 1995).

c-Fos mRNA is a functional marker of cellular activation

induced in cellular stress & estimated in the brain, adrenal gland &

heart to know the protective mechanism of estrogen, while heat

shock protein 70 (HSP 70) and atrial naturetic peptides (ANP) are

cardio protective substances. (Ueyama et al.,  2003, Ueyama et

al., 1999).
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c-Fos is belonging to the immediate early gene family of

transcription factors and has a leucine-zipper in DNA binding

domain, which is responsible for adhesion forces and dimerization.

Transcription of c-Fos is upregulated in response to many

extracellular signals as growth factors (Karin Milde-Langosch,

2005).

ANP is released by atrial myocytes, in response to high blood

pressure. ANP acts to reduce the water, sodium and adipose loads

on the circulatory system, thereby reducing blood pressure to

normal levels (Makikallio et al., 2002).

HSPs maintain cellular homeostasis and survival in response

to stressful cellular conditions. HSPs are actively secreted and have

important extracellular functions. HSP70 release may be the result

of nonspecific processes, such as cell lysis. Interestingly, some

studies have provided evidence that specialized membrane

microdomains, termed lipid rafts, may play a role in HSP70

exocytosis (Hunter-Lavin et al., 2004).

The aim of the present work is to study the effects of (IMO)

on cardiac functions and its modulation by estrogen

supplementation, to know the underline protective mechanism of

estrogen, the expression of c-FOS mRNA (stress induce cellular

activation) & some cardio-protective substances like (ANP & HSP

mRNA) were measured in heart.
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Estrogens and stress

In fact, a reduction of estrogen levels following

menopause might increase the vulnerability of women to

stress while estrogen supplementation attenuates the

exaggerated response to stress or to increased

sympathoadrenal activity (Komesaroff et al., 1999).

A unique form of acute cardiac attack called

“takotsubo cardiomyopathy”, or “transient left ventricular

apical ballooning” similarly occurs predominantly in

postmenopausal women in association with emotional or

physical stress (Ako et al., 2006; Wittstein et al.,

2005; Akashi et al., 2003 & Kurisu et al., 2002).

Effects of estrogen on cardiovascular diseases were

attributed principally to the modification of serum lipid

concentration and coagulation pathways, while direct

actions of estrogen on the cardiovascular system

contributed substantially to the cardiovascular protective

effects of estrogen because estrogen receptors (ERα and

ERβ) are expressed in the blood vessels and in the heart

(Mendelsohn et al., 2005 & Mendelsohn et al., 1999)

Both ERα and ERβ are also widely expressed in the

central nervous system (Shughrue et al., 1997).


