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Abstract 

                The study's objectives included assessing the levels of endothelin-1 and angiogenin 

in hypertensive individuals as well as certain biochemical markers. Ninety blood samples were 

used in this investigation; sixty samples were from hypertension patients and thirty samples 

were from healthy individuals. The patient's age ranged from 25 to 70 years old, and both sexes 

received the same diagnosis from a specialist physician. Between January 10, 2023, and 

December 20, 2023, samples were taken from hypertension patients at the cardiovascular 

centers of Al-Dhuluiya and Balid General Hospital in Salah Al-Din. The level of endothelin-1 

and angiogenin was assessed, along with a few physiological indicators such as blood 

electrolytes (potassium and sodium ions), aspartate aminotransferase activity, and body mass 

index computation. 

According to the findings, potassium and angiogenin were significantly low in the hypertensive 

patients spacimens compared with normotensive persons. But the level of Endothelin-1, 

Sodium, Aspartate aminotransferase activity, and calculation of  Body Mass Index show 

significant elevated in the hypertensive patients compared with normotensive persons. So this 

study can conducte that the angiogenin, endothelin-1, Na, K, and body mass index  may effect 

on the hypertension and increase the blood pressure, but Aspartate aminotransferase activity is 

affect by hypertension. 
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Introduction 

Blood Pressure (BP) represents one of the forces resulting from the pumping rate of the heart 

muscle Cardiac Out Put and the resistance of the peripheral blood vessels (Hurst, 1978). Blood 

pressure is considered one of the most important vital signs of life in general, and blood pressure 

is described as arterial pressure, the rate, volume, and viscosity of the blood and the resistance 

of the peripheral of the blood vessels, high blood pressure is one of the diseases of the blood 

vessels that is subject to genetic transmission or has environmental causes such as high salt 
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consumption, it may have effects on the integrity of blood vessels (Squeri, 2012). In order for 

tissues to remain alive and be able to perform their biological functions, they need oxygen-rich 

blood, The pressure produced in the blood vessels is the work of the heart, and it is also caused 

by the movement of blood through them when the heart beats (Benjamin et al., 2017). The 

Pressure is result from two forces: systolic blood pressure, systolic pressure occurs at its highest 

level when the left ventricle contracts forcing blood through the arteries and is called (high 

pressure), and diastolic blood pressure occurs at its lowest level when the left ventricle relaxes, 

and is measured when the muscle of heart is relaxes (Keoni & ND., 2016; Hassan & Humaish., 

2022). 

Hypertension is one of the most common disorder in the world, as it is the main contributor to 

early death and in 2015 the number of people infected with it was estimated at about 900 million 

people (Forouzanfar et al., 2017). This disease has been given attention by global health 

organizations because it is closely linked to cardiovascular disease and kidney damage (Gabb 

et al., 2016), as high blood pressure increases significantly in prevalence with age, affecting 

about 6% of the population. 18 to 34 years, and this percentage increases significantly to 75% 

of adults aged 75 years and over (Hussein et al., 2019). Hypertension is defined as increased 

blood flow from the heart through the blood vessels, when the heart works stronger than normal, 

This makes it a major risk factor for heart disease, stroke and other serious problems (Mancia 

et al., 2013). The amount of pressure is determined by The amount of blood expelled by the 

heart and the amount of resistance of the arteries to the flow of blood through them. High blood 

pressure is usually a disease that develops over the years. Despite what was mentioned 

previously, high blood pressure can be identified early to control or reduce it, and high systolic 

blood pressure is usually more dangerous. of diastolic pressure. As the effect of its height is 

directly related to the performance of the aorta (Rivera et al., 2019). high blood pressure is a 

major health problem all over the world, especially in developing countries as it has become a 

global health concern (Guo, 2016; Jadooa, 2016). High blood pressure is classified into: First; 

essential hypertension, This type is known as cardiovascular disease and constitutes about 90% 

to 95% of cases in which blood pressure is high among people who are classified as essential 

hypertension, which may be One of the reasons for its occurrence is genetic factors in people 

who have a family history of high blood pressure or early death from heart disease (Muntner et 

al., 2018). Second; Secondary hypertension, This type represents 10% of cases of high blood 

pressure, and its causes may be genetic or congenital (Bundy et al., 2017). 

Besides the risks of stroke and coronary heart disease, high blood pressure is a risk factor for 

cardiovascular disease coronary heart disease and stroke usually occur early in the life of 

patients with high blood pressure, which determines Elderly individuals are still more 

vulnerable, at risk of these events, but other consequences are also seen at this age, such as 

hypertensive cardiomyopathy (with its consequences heart failure and atrial fibrillation) and 

heart valve disease. (Kage & Murashima, 2019).    ) ANG) Angiogenin: Also referred to as RNase 

5, it is a small protein consisting of 123 amino acids, which was first discovered at Harvard 

University in 1985 (Fett et al., 1985). ANG is a member of the ribonuclease family. The name 

angiogenin indicates that it was first identified as a factor that stimulates the formation of blood 



 

Volume 2, Issue 2, February, 2024                                                        ISSN (E): 2938-3811 

 

19 | P a g e  

 

 

 

 

vessels, a process known as angiogenesis, Angiogenin also interacts with endothelial and 

smooth muscle cells, leading to cell migration, invasion, proliferation, and the formation of 

tubular structures (Xu Z et al ,.2003). (ET-1) Endothelin-1 is a polypeptide consisting of 21 

amino acids, it is produced from Endothelium, it stimulates vasoconstriction directly or 

indirectly, it acts as a vasoconstrictor and has functions such as controlling the transport of ions 

in the digestive system and recruiting immune cells in inflammation (Inoue et al., 1989; 

Davenport et al., 2016).  

 

Materials & Methods 

Design of the study and Subjects: Ninety samples of the serum were collected from the 

Cardiovascular center in Al-Duluiya and Balid General Hospital in Salah Al-Din city, this 

collected from ninety person (sixty serum sample for hypertensive patients and thirty sample 

for normotensive persons). The time for collecting is from 1/10/2023 to 20/12/2023, and the 

ages of individual between (25-70) years. Spacmens were collected without tourniquet due to 

sample need to measurement of electrolyte. 

This study includes assessing the levels of of serum Angiogenin and Endothelin-1 

concentration, Electrolyte such as Sodium(Na    ( (Burtis et al., 2018) and Potassium(K)(Hillmann 

et al., 1987), and Aspartate aminotransferase (AST) activity (Ruhi & Everhart, 2012) and 

calculation of  Body Mass Index in according to standard methods. 

 

Statistical work: 

In this study, we used the SPSS statistical program to analyze the results obtained, and this was 

done by using a random design for the results using of Duncan test to identify of the variance 

to identify the differences between the study results at probability levels p≤0.05, p≤0.01. 

 

Results: 

Serum Angiogenin(Ang) and Endothelin-1(ET-1 ) Levels:  

The results of Angiogenin and Endothelin-1 obtained from the current study were summarized 

in Table 1. 

Table -1 appears that the Angiogenin rates significantly low at probability p≤0.01 in 

hypertensive patients group as compared to the control group, but significantly elevated in 

Endothelin-1 levels in the probability p≤0.01 in hypertensive patients group as compared to 

the control group. 

 

Table -1: Mean ± SD  levels of the Angiogenin and Endothelin-1 at the studying group 

P-value t-value 

Mean ± SD Groups 

 

Parameters Patients Control 

0.0001** 4.318 196.854±38.154 255.028±68.678 Angiogenin 

0.0001** 20.595 82.081±27.676 7.464±3.282 Endothelin-1 
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Levels of sera Electrolyte(Sodium and Potassium): 

This study also evaluated  the levels of serum Electrolyte(Sodium and Potassium) in serum of 

spacimens of hypertensive patients and normotensive group, the results obtained from this study 

are recorded in the table -2. 

significant elevated at the level of Sodium ion at probability p≤0.01 was noted in Table -2 

between hypertensive and normotensive group, and significantly low in the level of Potassium 

ion at probability p≤0.01 was noted in Table -2 between hypertensive and normotensive group. 

 

Table -2: Mean ± SD of serum Electrolyte(Sodium and Potassium) level at the studying group 

P-value t-value 

Mean ± SD Groups 

 

Parameters Patients Control 

0.0001** 10.326 155.18±11.086 137.93±4.719 Na 

0.0001** 5.803 3.533±0.727 4.399±0.524 K 

 

Serum Levels of Aspartate aminotransferase (AST) activity and Body mass index: 

The study also evaluated the serum level of Aspartate aminotransferase activity and calculation 

of Body mass index in serum of samples of hypertensive patients and normotensive group, the 

results obtained from this study are recorded in the table -3. 

significantly increase in the Serum Aspartate aminotransferase activity in the  probability 

p≤0.01 was noted in Table -3 between hypertensive and normotensive group, also significant 

increase in the level of Body mass index at probability p≤0.05 was noted in the table -3 between 

hypertensive and normotensive group. 

 

Table -3: Mean ± SD of serum Aspartate aminotransferase (AST) activity and Body mass 

index level at the studying group. 

P-value t-value 

Mean ± SD Groups 

 

Parameters Patients Control 

0.003** 3.106 27.95±7.247 23.27±5.583 AST 

0.021* 2.348 27.086±2.560 25.679±2.909 BMI 

 

DISCUSSION 

The results of the study that were conducted indicated some variables, namely: Angiogenin is 

show significantly decrease in the serum of persons who diagnostic as hypertensive patients 

compared with control group, Previous studies included (Bush et al., 2019; Marek et al., 2015 

) indicated an Significantly  low in the  angiogenin level with hypertensive patients a cases 

report for the type of this study.  The current study find The significantly elevated in endothelin-

1 in the patient with hypertension compared with normal group, agreeing with the finding of 
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(Kostov et al., 2021; Kaze et al., 2022) that indicate that an endothelin-1 increased in patient 

with hypertension, But this study disagree with (Putri et al., 2022) study who refer to decrease 

in an endothelin-1 level in the hypertensive patients.    

The level of serum electrolyte was also measured in this study, which revealed many results 

and differences in hypertensive patients compared with normotensive, include significantly 

elevated of the sodium ion in the sera of hypertensive patients compared to control group that 

agree with (Stocker, 2023), That indicate significantly elevated in the sodium ion, so this result 

are associated with  hypertension and increase the hypertension level. The significantly low in 

the potassium in the curent study may be a marker for hypertension, this result agreeing with 

the result of (Mehklef, & Al-Hamdany, 2018: Ndong et al., 2022) Which indicated that the 

potassium decrease in hypertensive patients compared to control group.  

The results of this study noted a significantly raise in the Aspartate aminotransferase activity in 

the hypertensive patients compared to control group which agree with the study of (Katzke et 

al., 2020), which indicated significantly increase in the Aspartate aminotransferase activity, but 

disagree with (Wu et al., 2017) that refer to no change in the Aspartate aminotransferase activity 

with hypertensive patients. The body mass index show significantly elevated in the serum of 

hypertensive patients compared to control group that agree with (Hammed et al., 2019), which 

indicated significantly elevated in the body mass index. 

 

Conclusion: 

Based on the results of this study conducted on blood pressure patients, it can be discussed that 

the angiogenin, endothelin-1, Na, K, and body mass index  may effect on the hypertension and 

increase the blood pressure, but Aspartate aminotransferase activity is affect by hypertension. 
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