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Abstract: 

The present study was include elect a group of heart disease medicine that use to 

treatment people with heart diseases and the most common drugs in Heart diseases 

hospital (Propanolol) to study their effect on sex hormones in both sexes.The 

current study also included 60 patients with heart disease, including 20 males and 

20 females. 20 controls 10 of each sex. The high concentration of FSH, LH, 

Prolactin Estradiol, and Progesterone were detected in male of patients and 

increased significantly, in contrast the lowa concentrations were detected in male 

of control, also a significant differences were recorded between patients groups 

and control groups, with except Estradiol not sign difference between patients and 

between control according to gender. While Testosterone concentration decreased 

in male of control, and increased significantly in female of patients. The 

hematological parameters included in the current study were recorded. A 

significant difference in Hb level and HCT was detected within patients, and 

within control, and non-significant differences between patients and control within 

the same sex, the number of WBC and PLT were recorded as non significant 

differences within patients, within control, and between patient and group of 

control. 

Keywords: Cardiovascular disease(CVD), Sex Hormonal Imbalance, Patients 

Copyright: © 2024 The Authors. Published by Vision Publisher. This is an open access 

article under the CC BY-NC-ND license (https://creativecommons.org/licenses/by-nc-

nd/4.0/). 

Corresponding Author: Safaa Adnan Khalaf Abboud✝,  University Dhi Qar, 

College of  Science/  Chemistry Department, Iraq 



 CCME 2 (8), 254-265 (2024) VISION PUBLISHER|255

Introduction 

Ischemic heart disease (IHD) is the number one cause of death worldwide, accounting for more than 9 million deaths 

(47% women) in 2016 according to the World Health Organization. It is affect both men and women and increases 

with age (WHO, 2019, 2016; Nowbar et al.,2019. The most common pathophysiologic process behind ischemia in the 

myocardium is disease in the coronary arteries (CAD) as an effect of atherosclerosis (Roger et al., 2012). Oxygen and 

nutrients, which are required for normal heart function, are supplied to the myocardium (the muscular tissue 

responsible for the contraction of the heart) by the blood traveling through the coronary arteries. If a coronary artery 

becomes narrowed or occluded owing to the build-up of plaque (e.g. calcium, fat and cholesterol), the amount of 

blood flowing to the myocardium is reduced and, thus, less oxygen and nutrients are delivered to these myocardial 

regions. The restriction in blood and oxygen is called ischemia; atherosclerosis is the condition in which plaques 

build-up in the coronary artery, and the narrowing of a vessel is referred to as stenosis. (Virmani et al., 2006; 

Achenbach, 2008.)Hypertension, the most common modifiable risk factor for all-cause mortality and morbidity 

worldwide, its prevalence rate is 29.2% among males and 24.8% among females (Kang and Park, 2016.) In recent 

years, greater attention has been placed on the impact of biological sex and hormonal status with regard to 

predisposition for cardiovascular disease (CVD) and response to therapy. Women generally have a lower risk for 

developing (Mozaffarian et al.,2016.) CVD compared with men of similar age, but this protection is lost during 

menopause. (Pérez-López et al.,2009), suggesting the importance of sex steroid hormone signaling. Although 

estrogens are viewed as female sex hormones and androgens are viewed as male sex hormones, estrogen and androgen 

signaling govern a multitude of physiological processes in both women and men. Cardiovascular cells contain 

functional estrogen, progesterone and androgen receptors and are targets for sex hormone action, which can influence 

many physiological and pathological processes, including vascular and myocardial cell homeostasis (Pierdominici et 

al., 2011. Antihypertensive drugs are prescribed mainly to reduce the morbidity and mortality caused by hypertension 

and its complications. Many a time, patients require more than one drug for effective control of hypertension. Various 

classes of antihypertensive drugs like diuretics, inhibitors of the renin-angiotensin system, calcium channel blockers 

(CCB) and beta blockers (BB) have been shown to reduce complications of hypertension and may be used for initial 

drug therapy (Baigent et al., 2009). Clinical evidence suggests that lowering blood pressure (BP) with 

antihypertensive drugs reduces the risk of myocardial infarction, stroke, heart failure in hypertensive patients (James 

et al., 2014.  

Aim of the Study 

 Evaluation the levels Sex hormones (testosterone, FSH, LH and Estradiol) and study effect cardiovascular

disease on level and activity of sex hormones .

 Evaluate the physiological effect of cardiac drugs such as Propanol on sex hormone activity in both sexes to

assess the effect of treatments. the level and efficacy of sex hormones.

The Heart 

The heart is a muscular organ that pumps blood throughout the body. It is located in the middle cavity of the chest, 

between the lungs. In most people, the heart is located on the left side of the chest, beneath the breastbone the heart is 

about the size of a closed fist, weighs between 250 and 350 g, and beats approximately 100,000 times a day and 2.5 

billion times during an average lifetime. The muscular heart consists of two atria and two ventricles. The atria are 

upper receiving chambers for returning venous blood. The ventricles comprise most of the heart's volume, lie below 

the atria, and pump blood from the heart into the lungs and arteries. Deoxygenated blood enters the right atrium, flows 

into the right ventricle, and is pumped to the lungs via the pulmonary arteries, where wastes are removed and oxygen 

is replaced. Oxygenated blood is transported through the pulmonary veins to the left atrium and enters the left 

ventricle. When the left ventricle contracts, blood is ejected through the aorta to the arterial system (Marieb and 
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Hoehn, 2007; Tortora and Derrickson, 2018. The heart is one of the most vital and delicate organs in the body. If it 

does not function properly, all other organs - including the brain begin to die from lack of oxygen within just a few 

minutes (Moore et al.,2018) 

Cardiovascular disease(CVD) 

Cardiovascular disease refers to a group of diseases that affect the heart, brain, or blood vessels. Cardiovascular 

disease can broadly be sub-classified into stroke, heart failure, coronary artery disease (which includes myocardial 

infarction and angina pectoris), peripheral artery disease, and cardiomyopathies, among others. Cardiovascular disease 

accounted for one third of all deaths in 2017.(Roth et al., 2018) and the burden is expected to increase due to an aging 

population, sedentary lifestyle, and poor diet. (Ingelsson, 2014( 

Major risk factors for cardiovascular diseases: 

Family history of cardiovascular disease 

Family history of cardiovascular disease is a risk factor for the presence of coronary heart disease, and may be used to 

identify younger patients who may benefit from early intervention (Kones, 2011). Family history is considered 

coronary heart disease in a first-degree relative (parent, sibling, or offspring) (NCEP, 2002). Among adults in the 

United States 20 years and older, 12.6% reported a parent or sibling that had a myocardial infarction or angina prior to 

the age of 50 (Schmid et al., 2015( 

Age 

Already in the 17th century, Thomas Sydenham, an English physician remarked that "a man is as old as his arteries". 

Various physiological processes in the human body deteriorate along with ageing (Cecelja and Chowienczyk, 2012. 

Also in the vasculature, a gradual change in the structural and functional properties of blood vessels are seen with 

increasing age (Kotsis et al., 2011)). Differentiation of vascular smooth muscle cells from a contractile to a secretory 

or osteogenic phenotype may lead to increased vascular tone and increased arterial wall calcification (Van Varik et al., 

2012). Changes in the vasculature of elderly people seem to be more substantial in the presence of hypertension or 

atherosclerosis at an earlier age (Parkand Lakatta, 2012). This finding led to the development of a pathophysiological 

concept called early vascular ageing (EVA) (Nilsson, 2014. 

Sex 

Sex differences exist in CVD and cardiovascular function (Hayward et al., 2000). Due to factors such as body size, sex 

hormones and the mechanical properties of arteries, the progression of large artery stiffness may differ for men and 

women (Rossi et al., 2011). Furthermore, sex differences in the manifestation of obesity, low-grade inflammation, 

fibrosis and endothelial dysfunction could contribute to sex disparities in arterial stiffness beyond the differences 

accounted for by body size and age (Duprez and Jacobs, 2012). While CVD risk in men develops linearly across the 

lifespan women experience a sharp increase in CVD risk at the onset of menopause (Narkiewicz et al., 2006. 

Hypertension 

hypertension constitutes a major determinant of the overall risk of CVD (Yusuf et al., 2004). Blood pressure is the 

force that blood exerts against a unit area of the vessel wall and it is measured in millimetres mercury 

(mmHg)(Guyton and John, 2011). Or is defined as an average systolic blood pressure greater than or equal to140 

mmHg or an average diastolic blood pressure of greater than or equal to 90 mmHg (Coulter, 2011). Hypertension, the 

syndrome denoting high blood pressure, is associated with damage to the vasculature, kidneys, heart and brain, which 

may lead to premature morbidity and mortality(Giles et al., 2005; World Health Organization, 2013. 

Smoking 

The devastating effects of smoking on the body, in particular on the cardiovascular system, are well known. Smoking 

is regarded as the most important preventable risk factor for cardiovascular disease (Anderson et al., 2013) with 

cessation significantly reducing the risk of coronary heart disease and cardiovascular disease morbidity and mortality. 

Of the 5 million deaths caused by tobacco, approximately 1.6 million are CVD related (Lewis et al., 2012), 
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Physical Inactivity 

Physical activity is an integral part of weight reduction but more importantly physical inactivity and a sedentary 

lifestyle are closely linked to an elevated risk of CV mortality (Richardson et al., 2004; Warren et al., 2010). The 

American Heart Association recommends at least 150 minutes of moderate exercise per week or 75 minutes per week 

of vigorous exercise to promote cardiovascular fitness, since regular physical activity reduces the risk of dying from 

CVD (Barnes et al., 2010 . 

Overweight or Obesity 

The terms "overweight" and "obesity" refer to a person's overall body weight. The NIH defines "overweight" as 

having extra body weight from muscle, bone, fat, and/or water and "obesity" as having a high amount of extra body fat 

(Centers for Disease Control and Prevention, 2011). Obesity can have significant effects on the body, especially the 

cardiovascular system; coronary heart disease, hypertension, and stroke are some of the major effects of obesity One 

widely used measure of whether an individual is overweight or obese is body mass index (BMI). BMI is based on 

height and weight and can be used for men and women of all ages obesity has been associated with all-cause mortality 

and several established CV risk factors and its high prevalence has been described as a modern global epidemic 

(Prospective Studies Collaboration, 2009; Pack et al., 2014. 

Diet 

Dietary patterns have been studied extensively, -called Mediterranean diet (including vegetables, fruits, unsaturated 

fatty acids, fish, wholegrain, nuts, and a low intake of red meats) may be beneficial in patients with CHD (Mihaylova 

et al.,2012 

Sex hormones 

A hormone is a chemical messenger produced in one cell or gland that affects the function of its target cell or organ in 

another part of the body. The term hormone is derived from the Greek word 'horme' meaning 'impulse'. The major 

reproductive hormones, also termed sex hormones, control the growth and function of the reproductive organs and the 

development of secondary sex characteristics (Shah, 2015). Oestrogens and progestogens are typically referred to as 

female sex hormones while androgens are termed male sex hormones. However, these hormones are present in both 

sexes but at different concentrations, also varying with age and phases of menstrual cycle in females (Barton and 

Charlesworth, 1998 

Role of sex hormones in adult physiology 

Androgens and oestrogens are present in both sexes but at different concentrations and there are temporal changes in 

concentrations as well e.g. during menstrual cycle, menopause. Further, sex hormone receptors are distributed in 

reproductive (including testes, prostate, uterus, ovaries) as well as many non-reproductive organs e.g. brain, bone, 

heart etc (Michael et al., 2005). The biological role of sex hormones in adults is therefore, not limited to reproduction 

and they affect all tissues where their receptors are distributed (Shirtcliff et al., 2009), 

 Sex hormones and Cardiovascular system 

The expression of ERs and AR in hearts and blood vessels suggests a role of sex hormones in cardiovascular system 

(CVS) physiology (Luczak and Leinwand, 2010). Studies have demonstrated an atheroprotective role of oestrogen, 

facilitated by its beneficial effects on lipid profile (reduced low- density lipoprotein and elevated high-density 

lipoprotein) as well by its mediation of vasodilation through increased production of nitric oxide and decreased 

production of endothelin-1 from arterial endothelium and decreased intracellular calcium in arterial smooth muscle 

(Bharthi et al., 2017). Premenopausal women have a relatively lower incidence of CVS disease than age matched men 

but the rates become similar with the loss of oestrogen in postmenopausal women (Bracamonte and Miller, 2001.) 

The role of androgens in CVS physiology is complex and far less studied than oestrogen. Androgens have been 

associated with atherosclerotic CVS disease in men through their adverse effects on lipids metabolism and 

hypertension (Liu et al.,2003). Conversely, the gradual decline in androgen levels in elderly males as a result of the 

ageing process has also been linked to hypertension, diabetes and atherosclerosis (Ling et al., 2009). Studies using 
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anabolic steroids have suggested detrimental effects of testosterone on heart function, showing it to be associated with 

cardiac hypertrophy, impaired cardiac function and an increased risk of myocardial infarction However, studies of 

long-term testosterone replacement in hypogonadal elderly men have demonstrated reduced risk of CVS morbidity 

and mortality (Haring, 2012) 

Propanolol drug 

Propranolol, sold under the brand name Inderal among others, is a medication of the beta blocker class. It is used to 

treat high blood pressure, a number of types of irregular heart rate, capillary hemangiomas, performance anxiety, and 

essential tremor (Steenen et al., 2016) .It is used to prevent further heart problems in those with angina or previous 

heart attacks. It can be taken by mouth or by injection into a vein (Schraufnagel et al., 2008) 

Common side effects include nausea, abdominal pain, and constipation. It is a non-selective beta blocker which works 

by blocking ẞ-adrenergic receptors (Chinnadurai et al., 2016. 

Materials and Method 

Materials 

Equipment and Instruments 

The instruments and equipment have been used in this study are listed in table (3-1) 

Table (1): The equipment and instruments that used in this study with their companies and countries of origin. 

Table (2): Materials that used in this study with their companies and countries of origin. 
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Method 

Study population 

This study has been conducted on a group of patients at Heart Diseases Hospital - during the period from November 

2023 to March 2024. The target population was 60 samples which were include (40) patients who are already 

diagnosed as (IHD) patients by the consultant medical staff in the Heart-Center with age ranged (20-65) year and 

Control group is composed of (20) healthy people with the same age range and both divided into two groups (men) 

and (women). the practical side was completed in the Clinical Biochemistry and the blood diseases Laboratories at 

Heart Diseases Hospital. A total number of the present study includes 60 persons that were divided into three groups 

based on age categories: 

 The first age group (men and women (married) involved persons with range ages of 20 to 35 years.

 The second age group (both gender married) included persons with range ages of 36 to 50 years.

 The third age group (both gender married) included persons with range ages of 51 to 65 years.

Collection of Blood samples 

Blood samples (5 ml) were obtained after 9-12 hours of fasting were obtained from by vein puncture using a sterile 

disposable syringe from patients and the control group. The samples were separated individed to two parts groups, the 

first group samples for the purpose of testing complete blood count. the second group for the purpose of testing 

hormones, the blood designed to study hormones, was dispensed in a gel tube and left for 10 minutes at room 

temperature to clotting sample. Then, it was centrifuged at 5000 rpm for 10 minutes to collect serum and kept in the 

freezer (- 20 C) until use unless used immediately to analyze hormonal parameters. 

Complete Blood Count test (CBC) 

The complete blood count (CBC) is one of the most commonly ordered blood tests, the complete blood count is the 

calculation of the cellular (formed elements) of blood, these calculations are generally determined by special machines 

that analyze the different blood in less than a minute, a major portion of the complete blood count is the measure of 

the concentration of white blood cells, red blood cells, and platelets in the blood. (CBC) test was performed by 

obtaining a few milliliters of blood sample directly from patients with heart diseases. 

The Measurement of Some Serum Hormone Concentrations 

The Hormones concentration (Testosterone, FSH, E2 and LH) are Measurement by a system fully automated 

quantitative test for use with Auto analyzer MAGLUMI instruments were used for the determination of (Testosterone, 

FSH, E2 and LH) in human serum using chemiluminescence immunoassay technology 

Estimation of Luteinizing Hormone (LH) Concentration (pg/mL) 

The kit is an in vitro chemiluminescence immunoassay, for the quantitative determination of Luteinizing Hormone 

(LH) in human serum with the MAGLUMI series Fully-autochemiluminescence immunoassay analyzer. 

Procedure: 

Preparation of the Reagent 

Resuspension of the magnetic microbeads takes place automatically when the kit is loaded successfully, ensuring the 

magnetic microbeads are totally Resuspension homogenous prior to use. 

To ensure proper test performance, strictly adhere to the operating instructions of MAGLUMI series Fully-

autochemiluminescence immunoassay analyzer. Each test parameter is identified via a RFID CHIP on the Reagent kit. 
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The Result 

Calculation of Results 

The analyzer automatically Calculates the LH concentration of each sample by means of a calibration curve which is 

generated by a 2-point calibration master curve procedure. The results are reported in the unit of mlU/mL. 

Estimation of Testosterone Hormone Concentration (ng/mL.) 

The kit is an in vitro chemiluminescence immunoassay, for the quantitative determination of Testosterone in human 

serum with the MAGLUMI series Fully-autochemiluminescence immunoassay analyzer. 

Procedure 

Preparation of the Reagent 

Resuspension of the magnetic microbeads takes place automatically when the kit is loaded successfully,ensuring the 

magnetic microbeads are totally Resuspension homogenous prior to use. 

To ensure proper test performance, strictly adhere to the operating instructions of MAGLUMI series Fully-

autochemiluminescence immunoassay analyzer. Each test parameter is identified via a RFID CHIP on the Reagent kit. 

The result 

Calculation of Results 

The analyzer automatically Calculates the Estradiol concentration in each sample by means of a calibration curve 

which is generated by a 2-point calibration master curve procedure The results are expressed in pg/mL Conversion 

factor:pg/mL*3.67=pmol/L.. 

Statistical Analysis 

The data of the current study was statically analysis using SPSS (statistical Package of Sociot Science version 25) 

based on using one way (ANOVA) for median variation,least significant difference, independent T-test and person 

correlation at P. value >0.05. 

Results and Discussion 

Concentration of FSH, LH, Estradiol and Testosterone in Patients and Control according to Gender 

The results of current study recorded that their where a significant difference was detected in concentration of FSH 

and LH within patients and between patient male and control, and non-significant differences between control 

according to gender. 

The concentration of estradiol was recorded a significant differences within patients and within control and between 

patient and control at P. value < 0.05. 

Table 1. Concentration of FSH, LH, estradiol and Testosterone in patients and control. 

Concentration of Hematological Parameters in Patients and Control according to Gender 
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The results of current study recorded that their where a significant difference was detected in level of Hb and 

percentage of HCT within patients,and within control, and non-significant differences between patients and control 

within same gender. The count of WBC and PLT was recorded a non-significant differences within patients and 

within control and between patient and control at P. value < 0.05. 

Table 2: Concentration of hematological parameters in patients and control 

Concentration of FSH in Patients and Control According to Age group and Gender 

The results of indicated that their where the concentration increased in the second age group, and significantly 

decreased in the control group in both gender male and female. 

The results also recorded a significant differences between male and female within same age group. 

Table 3: Concentration of FSH in patients and control. 

Concentration of Testosterone in Patients and Control According to Age group and Gender 
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The results of indicated that their where the concentration significantly increased in control group, and significantly 

decreased in all groups of patient 

in male group, while decreased significant in control groups in groups of female and increased significantly in age 

groups of patients. 

The results also recorded a significant differences between male and female within same age group. 

Table 4: Concentration of testosterone in patients and control. 

Concentration of Estradiol in Patients and Control According to Age group and Gender. 

The results of recorded that their where the concentration significantly increased in all patient groups, and 

significantly decreased in control group in male group, while non- significant was noted between control and patient 

in groups of. The results also recorded a significant differences between male and female within same age group. 

Table 5: Concentration of estradiol in patients and control. 

Discussion 

Hormones Disturbance and Cardiovascular Disease 

Follicle Stimulation Hormone and Estradiol 
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The pathways by which premenopausal-estrogen reduces the development of atherosclerosis are thought to be related 

in part to the well-established roles of endogenous estrogen in improving the lipid/lipoprotein profile, endothelial 

function, and arterial vasodilation, and a potential independent role of lifetime exposure to high or increasing FSH, a 

cardinal marker of menopause, on the vasculature (Ouyang et al., 2016). The High estrogen-early decline group had a 

better CVD risk profile at both baseline and visit. Adjusting for baseline risk factors rather than those from visit 12 did 

not change our findings, suggesting that atherosclerosis present after menopause could potentially be influenced by the 

premenopausal-estrogen exposure independent of CVD risk factors (D'urzo, 2016) 

The concentration of follicle stimulation hormone was increased significantly in male patients than female and with 

both male and female control, while their level not recorded difference between patient female with both categories of 

control, and not significant within control gender. According to age groups and gender their level has not significant 

difference in both male and female, but was recorded highly significant difference between male and female within 

same age group. 

The concentration of estradiol was non-significantly increased in male and female patients compare with female of 

control, while their level recorded significant difference between patient female, female and female control compare 

with control male. According to age groups and gender their level has not significant difference in both male and 

female, also was recorded non- significant difference between male and female within same age group. Previous study 

was performed by Wang et al., (2017), in China, their study included association between sex hormones with 

cardiovascular risk factors, their results show the concentration of FSH was decreased in women with heart disease for 

ten years, who are taking heart disease treatments. The study of Khoudary et al., (2017), their study included estradiol 

and FSH pathways during the transition to menopause and early signs of postmenopausal atherosclerosis, and show 

women with higher estradiol levels before their menopause, but lower estradiol thereafter, also show women with low 

FSH rise over their menopause transition may be at lower risk of atherosclerosis than women with medium or high 

FSH rises.  

Testosterone and Luteinizing Hormone 

The result of this study indicated that a non-significant increase of testosterone hormone in the male of patients 

compare with male control, and significant increase in female of patients compare with female control, according to 

age groups and gender, in age group the hormone increased significantly in the first and second age group of female 

and decreased in the first age group of patient, according to gender the level of the hormone increased in all age group 

of female compare with matching groups of male. The luteinizing hormone increased significantly in male of patients 

compare with other patients and both control categories, also reutilizing hormone increased significantly in female of 

patients compare with both control categories, whereas non-significant was noted between control groups, according 

to age groups and gender, in age group the hormone increased significantly in the first age group of male and second 

age group of female and decreased in the control, according to gender the level of the hormone increased in all age 

group of male compare with matching groups of female. 

The previous study of Qu et al., (2021), in China, their study involved association of testosterone and luteinizing 

hormone with blood pressure and risk of cardiovascular disease, and their study finding the testosterone hormone was 

significantly decreased with grade two of high-blood pressure patients compare with other categories of patients with 

grade one and slightly increased blood pressure, the luteinizing hormone increase in patient with high blood pressure, 

also noted a total testosterone and free testosterone were inversely associated with the prevalence of hypertension, age 

>65 years or body mass index ≥ 24 negatively impacted the inverse correlation between testosterone levels and 

hypertension, whereas smoking and family history of hypertension strengthened the correlation, with grade two 

hypertension, a total testosterone was positively associated with the presence of stroke, and luteinizing hormone was 

also positively correlated with cardiovascular and cerebrovascular diseases. 

Conclusion 

The current study concluded the following: 

 The FSH, Estradiol and LH hormone increase significantly in male patients, and decreased in male control.
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 The testosterone hormone increased significantly in female of control, and decreased significantly in male of

control.

 The hematological parameters Hb and PCV increased in male of patients than control.

Recommendation 

 The study recommends conducting additional studies related to the incidence of the disease and its

relationship to race.

 .The study recommends conducting a study related to nerve impulses and their role in increasing fat and the

effect of the latter on hormones 

 Healthy nutrition is the best solution to maintain a healthy body.
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