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In this work, the levels of aldosterone, angiotensin II, and various 
biochemical variables were measured in the blood serum of people 
with high blood pressure and compared to healthy controls, aged 
between (45-60 years). The levels of aldosterone, angiotensin II, 
urea, creatinine, sodium, and potassium were estimated in high 
blood pressure patients. Statistical findings exhibited a noteworthy 
increase in aldosterone hormone and sodium rates in hypertension 
patients for both genders compared to the control group. Besides, 
the results displayed a substantial increase in the angiotensin II 
hormone and urea rate in male patients with hypertension 
compared to the control group; however, no considerable 
differences appeared in female patients compared to healthy 
people. The results exhibited a substantial decrease in the 
potassium rate. However, the results did not show a considerable 
difference in the creatinine and uric acid rates in both genders, 
individuals with high blood pressure, compared to the control 
group. 
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Introduction:  
         hypertension is a chronic medical condition resulting from hypertension in the arteries 

above its average level [1]. The prevalence increases dramatically with age, affecting 

approximately 6% of individuals aged 18 to 34 years but over 77% of those aged 75 years or 

older. High blood pressure is primarily responsible for 35% of all myocardial infarctions and 

strokes, as well as half of all episodes of congestive heart failure. Most of the causes of high 

blood pressure are unknown (essential hypertension); other causes are kidney disease, 

stenosis of the aorta, and myeloma. When high blood pressure causes symptoms in a severe 

form, the organs most affected are the brain, heart, and kidneys [2]. The renin hormone works 

to hydrolyze proteins and form angiotensin I (the angiotensin I protein has no biological effect 

and only appears to be transformed into angiotensin II) by the action of another enzyme 

secreted from the lung lining, which causes vasoconstriction and a subsequent increase in 

blood pressure. It is part of the renin-angiotensin-aldosterone system, which is the main 

target of drugs that lower blood pressure. Angiotensin II also stimulates the secretion of 

aldosterone, another hormone produced by the adrenal cortex. Aldosterone promotes sodium 
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retention in the distal nephron in the kidney, which causes fluid retention and, thus, high 

blood pressure [3, 4]. Renal function tests, including those measuring urea, creatinine, and 

uric acid, are crucial for diagnosing kidney disease, determining renal failure, tracking the 

course of the illness, and assessing treatment response [5]. Ammonia, which is released when 

amino acids are removed, is converted to urea in the liver [6]. The kidneys excrete a majority 

of the non-protein nitrogen, or urea, which is over 75%. The gastrointestinal system and skin 

also lose trace amounts of this nitrogen [7]. Measurements of urea are commonly accessible 

and recognized as a useful indicator of renal function [8]. Plasma creatinine concentration 

measurements are frequently utilized clinically as an indicator of kidney function. Creatinine 

is produced when muscle creatine breaks down; spontaneous, non-enzymatic water loss 

converts about 1-2% of the daily pool of muscle creatine to creatinine [9, 10]. 

This study aims to study a comparison between patients with hypertension and healthy 

controls, for both sexes, by estimating the hormones aldosterone and angiotensin II, kidney 

function and electrolytes. 

Methods  
        Samples were collected at Tikrit Teaching Hospital from (60) persons with hypertension 

(24 males and 36 females) aged between (45-60 years). Thirty blood samples were also 

obtained from healthy persons of the same age group as a control group. This work was 

carried out by taking a sample of blood with a size of (5 ml) and leaving it for (15) minutes, 

then separating the blood serum from the clotted part using a centrifuge at a speed of (4000) 

rounds per minute (r.p.m.) for (10) minutes. Clear blood serum was withdrawn and kept in a 

freezer at 20 degrees Celsius until it was used to perform various analyses according to the 

requirements of the study. 

 An examination kit was utilized for aldosterone and angiotensin II, from the Chinese 

company Sun Long Biotech, based on the Sandwich-ELISA method in blood serum. Calibration 

curves were obtained to calculate the hormone levels and are shown in Figure (1) Calibration 

curve for aldosterone and Figure (2) Calibration curve for angiotensin II.  

 

 
Fig. 1 Standard curve of ALD 
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Fig. 2 Standard curve of ANG-II 

         The urea rate in blood serum was measured utilizing a ready-made analysis kit from the 

French company Biolabo [11]. The creatinine rate in blood serum was measured utilizing a 

ready-made analysis kit from the French company Biolabo [12]. The uric acid concentration in 

blood serum was measured utilizing a diagnostic kit from the French company Biolabo [13]. 

The sodium concentration in blood serum was measured utilizing the diagnostic kit from the 

Egyptian company Vitro SCINT, utilizing the colorimetric method [14]. The potassium 

concentration in blood serum was measured utilizing the diagnostic kit from Agappe of 

Switzerland utilizing the photometric turbidimetric method [15]. 

Statistical analysis: The results were statistically analysed using SPSS version 20, extracting 

the arithmetic mean and standard deviation, and the T-Test to compare between two groups. 

The significant differences for these groups were chosen at a probability level of p<0.05. 

Result and Discussion  
         Table (1) shows the mean ± standard deviation of the levels of the hormones aldosterone 

and angiotensin II and some biochemical indicators according to sex in the blood serum of the 

samples under study. 

 

Table 1: The blood serum's amount of biochemical variables of both male and female people 

with high blood pressure and their comparison with the control group 

 

P value 

p≤0.05 

Female  

P value 

p≤0.05 

Male 

 
 

Parameter 
Mean ±SD 

N=36 

Mean ±SD 

N=24 

0.01 
1208.95± 859 

0.003 
1189.79± 868 Patients 

ALD (pg/ml) 
555.96±181 581.8±207.96 Control 

NS 
542.9±557 

0.04 
557.68 ±390.7 Patients 

ANGII (pg/ml) 
279.3±81.67 349±212 Control 

NS 
39±25.1 

0.02 
56±58.2 Patients 

UREA (mg/dl) 
30.5±5.9 26.5±7.26 Control 

NS 
0.76±0.46 

NS 
1.018±1.038 Patients 

Creatinine(mg/dl) 
0.73±0.15 0.72±0.127 Control 

NS 4.9±2.1 NS 4.97±1.89 Patients UA (mg/dl) 

y = 0.001x + 0.1505 
R² = 0.9882 
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4.37±0.79 4.59±1.09 Control 

0.004 
150±9.2 

0.001 
153.7±7.17 Patients 

Na (mmol/l) 
144±4.5 141±4.8 Control 

0.001 
2.9±0.66 

0.001 
3.3±0.56 Patients 

K (mmol/l) 
4.2±0.46 4.3±0.46 Control 

 

Table (1) and Figure (3) indicate the mean ± standard deviation of the aldosterone level, as it 

was for the group of patients and healthy individuals’ values were (1189.79±868) pg/ml, 

(581.8±207.96) pg/ml, respectively, with a probability level of P≤0.003 for the male group . 

For the female group, the aldosterone level values were (1208.95±859) pg/ml for patients 

and (555.96±181) pg/ml for healthy individuals at a probability level of P≤0.01. In the present 

study, both gender groups of patients with high blood pressure showed a significant increase, 

consistent with the previous study. [16]. Aldosterone is the primary hormone among the 

mineralocorticoid hormones, as it has a strength of (30-100) times more than the second 

hormone in sodium ion retrieval and, therefore, has an essential role in raising blood pressure 

[17].  

 

 
Fig.3 Comparison of aldosterone levels between genders in hypertension patients and healthy 

individuals 

         As Table )1(indicates, Figure (4)  shows the mean ± standard deviation of the angiotensin 

II hormone level. For the group of male patients and healthy individuals, the level values were 

(557.68±390.7) pg/ml, (349±212) pg/ml, respectively, with a probability level of P≤0.04. For 

the group of females, the level values were (542.9±557) pg/ml and (279.3±81.67) pg/ml, 

respectively, with a probability level of P>0.05; the present work exhibited a considerable 

increase in the level of angiotensin II hormone in thein the patient group compared to the 

healthy control group. However, for females, the increase was not significant. The renin-

angiotensin system (RAS) is responsible for controlling electrolyte balance and blood 

pressure. Angiotensin I-converting enzyme (ACE) activity produces angiotensin (ANG) II, the 

first end product of this system linked to physiological activity [18]. Protection diminishes 

after menopause; in general, estrogen raises angiotensinogen rates while lowering renin 

rates, ACE activity, AT1 receptor density, and aldosterone synthesis. Additionally, RAAS 

analogs like AT2 receptors and natriuretic peptides are activated by estrogen. [19]. In a study 
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conducted by Yanes et al. [20], They demonstrated that progesterone competes with 

aldosterone for mineralocorticoid receptors. Angiotensin-converting enzyme activity and 

renin levels are both elevated by testosterone. At least part of the gender disparities in 

cardiovascular and kidney illness can be explained by the effects of sex hormones on the 

RAAS, and these results are consistent with the present work, which displayed that 

angiotensin levels in females stayed within standard limits and increased in males from the 

affected groups.  

 
Fig. 4 Comparison of the angiotensin hormone level between genders in hypertension patients 

and healthy individuals 

Table (1), Figure (5) indicates the mean ± standard deviation of urea level for the group of 

patients and healthy individuals as follows: for males’ values, (56±58.2) mg/dl and 

(26.5±7.26) mg/dl, respectively, with a probability level of P<0.02; for females’ values, 

(39±25.1) mg/dl and (30.5±5.9) mg/dl, respectively it with a probability level of P>0.05. The 

findings of the present work showed a significant increase in the urea levels in the blood 

serum of males compared to the control group.  At the same time, it was found that there was 

a non-significant increase in the urea levels in the blood serum of females compared to the 

control group. These results are analogized with previous works [21]. High blood urea 

concentration may be caused by decreased distal tubular flow rate, which increases urea 

reabsorption and decreases excretion. This elevation may be related to decreased GFR as a 

result of the impact of hypertension on the renal role (reduction in renal blood flow as a 

cascade of increased renal vascular resistance) [22, 23]. High blood pressure is a dangerous 

factor for the development of chronic kidney disease and is also a significant cause of end-

stage kidney disease. [24, 25]. 
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Fig. 5 comparison of urea levels between genders in hypertension patients and healthy 

individuals 

Table (1) and Figure (6) display the mean ± standard deviation of creatinine rates for both 

patients and healthy individuals. For the male group, the creatinine rate values were 

(1.018±1.038) mg/dl for patients and (0.72±0.127) mg/dl for healthy individuals, with a 

probability level of P>0.05. For the female group, the creatinine rate values were (0.76±0.46) 

mg/dl for patients and (0.73±0.15) mg/dl for healthy individuals, with a probability level of 

P≤0.01. Based on the present work results, there is no significant change in the creatinine 

rates in the male patient's blood serum compared to the control group. Furthermore, there is 

a tiny, no significant change in the creatinine rates in the female patient's blood serum 

compared to the control group. 

 

 
Fig. 6 comparison of creatinine levels between genders in hypertension patients and healthy 

individuals 
         In Table )1(, Figure (7)  displays the mean ± standard deviation of uric acid rates for both 

patients and healthy individuals. The values were (4.97±1.89) mg/dl and (4.59±1.09) mg/dl, 

respectively, for males, with a probability level of P≤0.03. For females, the values were 

(4.9±2.1) mg/dl and (4.37±0.79) mg/dl for patients and healthy individuals, respectively, at a 

probability level of P>0.05. 
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         Our present work agrees with [24] as it showed that there is no significant difference in 

the average value of uric acid concentration in the patient's blood serum with high blood 

pressure compared to the control group. This work does not support the hypothesis that 

hyperuricemia may predict the development of hypertension as in previous studies [26-28]. 

 

Fig. 7 comparison of uric acid levels between genders in hypertension patients and healthy 

individuals 
It can be seen from Table (1) and Figure (8) that the mean ± standard deviation of the sodium 

level for both the patients and healthy individuals were (153.7±7.17) mmol/l and (141±4.8) 

mmol/l, respectively. The probability level was P≤0.03 for the male group and P≤0.01 for the 

female group. For the female group, the sodium levels for both the patients and healthy 

individuals were )150±9.2( mmol/l and )144±4.5(mmol/l, respectively. 

In the present work, we notice an increase in the sodium level in the hypertensive patient's 

blood serum of both genders compared to the control group. Also, we observed an increase in 

the hormone aldosterone level, leading to the retention of sodium in the kidneys. This result 

aligns with a previous work [29] indicating an increase in sodium intake. Excessive retention 

of water contributes to salt-sensitive hypertension [30]. 
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Fig. 8 comparison of sodium levels between genders in hypertension patients and healthy 

individuals 
 

          In Table )1(and Figure (9) , the mean potassium level values were )3.3±0.56  ( mmol/l for 

patients and )4.3±0.46( mmol/l for healthy individuals. The probability level was P≤0.03 for 

males and P≤0.01 for females. For female patients, the mean potassium level values were 

)2.9±0.66( mmol/l and )4.2±0.46  ( mmol/l for healthy females. 

The present work results exhibit a significant increase in potassium levels for both genders 

with high blood pressure compared to healthy individuals. Conversely, there was a substantial 

decrease in potassium levels in patients with high blood pressure compared to healthy 

individuals. (Lever et al. Furthermore, previous work has displayed that the total potassium 

levels in the body are inversely related to blood pressure. This was demonstrated in a work 

involving 91 patients with high blood pressure and 121 healthy individuals [31]. These 

findings are consistent with previous work [32-36]." 

 
Fig. 9 comparison of potassium levels between genders in hypertension patients and healthy 

individuals 

 
Conclusions 

         The study's findings indicate that both male and female blood serum levels of the 

hormones aldosterone and sodium increased significantly, while male blood serum levels of 

the hormones angiotensin II and urea increased significantly and female blood serum levels 

did not significantly increase. Additionally, both male and female blood serum levels of 

creatinine increased slightly but not significantly, and both male and female blood serum 

levels of potassium significantly decreased. The amount of uric acid in the blood serum of 

males and females did not differ from one another. 
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وبعض المتغيرات الكيموحيوية في مصل الدم  IIقياس مستويات الألدوستيرون والأنجيوتنسين 
 لدى مرضى ارتفاع ضغط الدم

  ثائر فاضل خليل ،فراس طاهر ماهر*،  الرزاق خالده موفك عبد

 ، انؼشاقحكشيججايؼت  انؼهىو،قسى انكيًياء، كهيت 

         انبحذ يسخم يٍ سسانت ياجسخيش انباحذ الاول                                                                  

 معلومات البحث:  الخلاصة:
وانًخغيشاث  IIفي هزا انؼًم حى قياس يسخىياث الأنذوسخيشوٌ والأَجيىحُسيٍ 

انبيىكيًيائيت انًخخهفت في يصم انذو نذي الأشخاص انًصابيٍ باسحفاع ضغط انذو 

سُت(. حى حقذيش  60-45ويقاسَخها يغ الأصحاء انزيٍ حخشاوح أػًاسهى بيٍ )

وانصىديىو حُيٍ وانيىسيا وانكشيا IIيسخىياث الأنذوسخيشوٌ والأَجيىحُسيٍ 

ذو. أظهشث انُخائج الإحصائيت صيادة وانبىحاسيىو نذي يشضً اسحفاع ضغط ان

يهحىظت في يؼذلاث هشيىٌ الأنذوسخيشوٌ وانصىديىو نذي يشضً اسحفاع ضغط 

. ػلاوة ػهً رنك، أظهشث انُخائج صيادة انسيطشةانذو نكلا انجُسيٍ يقاسَت بًجًىػت 

ويؼذل انيىسيا نذي انًشضً انزكىس انًصابيٍ  IIكبيشة في هشيىٌ الأَجيىحُسيٍ 

؛ ويغ رنك، نى حظهش فشوق راث دلانت انسيطشةجًىػت ًضغط انذو يقاسَت ب باسحفاع

إحصائيت في انًشضً الإَاد يقاسَت بالأشخاص الأصحاء. وأظهشث انُخائج اَخفاضا 

كبيشا في يؼذل انبىحاسيىو. ويغ رنك، نى حظهش انُخائج اخخلافا كبيشا في يؼذلاث 

لأفشاد انزيٍ يؼاَىٌ يٍ اسحفاع ضغط نذي كلا انجُسيٍ، ا انبىنيكوحًض  حُيٍانكشيا

 .انسيطشةانذو، يقاسَت بًجًىػت 
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