
  

Bull. Sci. Res, 7(1) (2025) 1-10 | 1 

 

R
E

S
E

A
R

C
H

 A
R

T
IC

L
E

 

 

D
O

I:
 1

0
.5

4
3

9
2

/
b

sr
2

5
1

1
 

 

Effects of the Captopril- Calcium Combination in the Management 

of Dexamethasone-Induced Hypertension in Adult Male Wistar Rats; 

Its Effect on the Kidney Function and Thyroid Gland 

Boluwatife C Bello 1, *, Ajibola F Ogunnugba 1, Olusoji A Oyesola 1, George E Taiwo 1 

1 Department of Physiology, Faculty of Basic Medical Sciences, Olabisi Onabanjo University, Ogun State, Nigeria.  

*Corresponding author Email: belloboluwatife001@gmail.com 

DOI: https://doi.org/10.54392/bsr2511  

Received: 12-09-2024; Revised: 09-03-2025; Accepted: 17-03-2025; Published: 24-03-2025 

 

Abstract: Background: Hypertension is a major cause of clinical and preclinical damage to the kidneys, heart, and 

other body organs. Damage to these organs manifests as cardiovascular diseases, impaired renal disease, heart 

failure, stroke, etc. Cardiovascular diseases are the primary cause of death in the world. Objective: This study 

evaluated the antihypertensive effect of the co-administration of calcium and captopril on dexamethasone-induced 

hypertension in adult male Wistar rats on Systolic blood pressure, Histology of the kidney, Oxidative stress level in 

the kidney; Catalase (CAT), Glutathione (GSH) and Superoxide dismutase (SOD), Lipid peroxidation level in the 

kidney (malondialdehyde (MDA), Thyroid gland histology and Renal function: urea and creatinine. Methods: Twenty-

five male Wistar rats weighing 160g-200g were randomly grouped into 5 groups of 5 rats each; control group 

A(distilled water only), test group B (0.5 mg/kg dexamethasone injection), test group  C (0.5 mg/kg dexamethasone 

injection and 150mg/kg calcium), test group D (0.5 mg/kg dexamethasone injection and 40mg/kg captopril tablet), 

test group E (0.5 mg/kg dexamethasone injection, 40mg/kg captopril tablet and 150 mg/kg of calcium after thirty 

minutes). Results: The combination of calcium and captopril resulted in the restoration of the kidney function loss as 

seen in the histology of the kidney and thyroid gland. While the administration of captopril only showed more 

effectiveness in the treatment of systolic blood pressure. Conclusion: These results showed that the combination of 

Calcium and Captopril may be used in the treatment of organ damaged by hypertension while Captopril is a potent 

antihypertensive. 

Keywords: Hypertension, Calcium, Captopril, Systolic Blood Pressure, Renal Function, Antioxidant Enzymes

1. Introduction 

Systemic arterial hypertension, also known as 

hypertension, is characterized by consistently elevated 

blood pressure in the arteries of the body’s systemic 

circulation [1]. The ratio of the systolic blood pressure 

to the diastolic blood pressure is a common way to 

express blood pressure. Hypertension is the most 

common preventable risk factor for cardiovascular 

disease (including coronary heart disease, heart 

failure, stroke, myocardial infarction, atrial fibrillation, 

and peripheral artery disease), chronic kidney disease 

(CKD), and cognitive impairment, and is the main 

cause of all-cause death and disability in the globe [2]. 

The relationship between blood pressure and the 

increased risk of cardiovascular disease is graded and 

continuous, starting as low as 115/75 mmHg, well 

within what is considered to be the normotensive 

range. Reduced disease load and increased longevity 

among the global population are largely dependent on 

effective hypertension prevention and treatment [3]. 

Combination therapy is more advantageous 

than monotherapy for the treatment of hypertension 

due to the complementary effects of the 

antihypertensive mechanisms, the superposition of 

efficacy, and the eventual reduction of the disease's 

unfavorable consequences [4].  

Successful treatment of hypertension is 

possible with limited side effects given the availability 

of multiple antihypertensive drug classes [5]. Captopril, 

which is an angiotensin-converting enzyme inhibitor, is 

widely used in experiments dealing with the treatment 

of cardiovascular diseases like hypertension. 

Additionally, it is used to treat heart failure, safeguard 

the kidneys from diabetes-related damage, and 

increase survival rates following a heart attack. 

Captopril is an ACE inhibitor that eases blood vessel 

tension to facilitate easier blood flow. Several studies 
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have documented the favorable and cardioprotective 

effects of captopril treatment [6]. Captopril blocks the 

conversion of angiotensin I to angiotensin II and 

prevents the degradation of vasodilatory 

prostaglandins, thereby inhibiting vasoconstriction and 

promoting systemic vasodilation [7].  

Calcium is the fifth most abundant element in 

the human body. As a macronutrient with a daily 

requirement of more than 1000 mg, calcium is a vital 

mineral for human growth and development [8]. Since 

calcium is a mineral that is frequently found in human 

diets, it is important to research how it affects bodily 

functions and human health. This study will evaluate 

the effect of the combination of calcium and captopril 

on blood pressure, selected body organ histology, and 

biochemical indices in male Wistar rats. 

 

2. Materials and Methodology 

2.1 Animal care and grouping 

Twenty-five healthy male Wistar rats weighing 

about 160g – 200g were used for this experiment. The 

rats were bred in plastic and wire gauze cages in the 

animal house of the Obafemi Awolowo College of 

Health Science, Sagamu campus, Olabisi Onabanjo 

University, Ago-Iwoye, Ogun State, Nigeria. The rats 

were allowed to acclimatize for a period of two weeks; 

they were fed with a standardized pellet diet and 

allowed free access to water. The care and handling of 

the animals were by the internationally accepted 

standard guidelines for animals' use by the National 

Research Council (2011). 

They were given access to distilled water and 

pelletized rat chow. The animals were weighed and 

randomly assigned to groups as shown in the table 1 

below. 

2.2 Preparation and administration of 

Captopril 

50 mg captopril tablet was crushed and 

dissolved in 6.3 ml of distilled water. 40 mg dose of 

captopril was obtained from the stock solution 

according to the method described by [9]. 

 

2.3 Induction of hypertension 

Hypertension was induced according to the 

methods described by Zhang et al., (2004) [10] and 

Ong et al., (2007) [11]. In the test groups, 

dexamethasone (0.5 mg/kg), was administered by 

subcutaneous injection every evening for seven days. 

2.4 Measurement of blood pressure  

The systolic blood pressure and diastolic blood 

pressure were measured by the noninvasive tail-cuff 

method weekly in conscious restrained rats. The 

animals were restrained in a rat restrainer. Rats were 

trained with blood pressure measuring equipment for 

one week before initiation of the experiment. Blood 

pressure was recorded at least three times for each rat 

and averaged to obtain a mean systolic blood pressure. 

 

2.5 Preparation and administration of calcium 

300 mg calcium tablet was crushed and 

dissolved in 20 ml of distilled water. 150 mg dose of 

captopril was obtained from the stock solution 

according to the method described by Erhirhie et al., 

(2014) [9]. 

 

 

 

 

Table 1. Animal grouping and treatment administered 

Group Treatment 

Number of 

rats per 

group 

A: normal control Distilled water only 5 

B: hypertensive control 0.5 mg/kg of dexamethansone injection (S. C) 5 

C: calcium treatment group 
0.5 mg/kg of dexamethansone injection (S.C) and 150 mg/kg 

of calcium (P.O) 
5 

D: captopril treatment group 
0.5 mg/kg of dexamethansone injection (S.C) and 40 mg/kg of 

captopril tablet (P.O) 
5 

E: combined treatment group 

0.5 mg/kg of dexamethasone injection (SC), 40 mg/kg of 

captopril tablet (P.O), and 150 mg/kg of calcium (P.O) after 

thirty minutes 

5 

S.C: subcutaneous, P.O: oral route of administration. 
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2.6 Procedure for blood collection 

Blood was collected from the orbital venous 

sinus, the rat was restrained, the neck gently scruffed 

and the eye made to bulge. A capillary tube was 

inserted dorsally into the eye and blood was allowed to 

flow by capillary action through the capillary tube into 

the lithium heparin sample bottle.  

 

2.7 Urea level determination  

Urea was assayed according to the method 

described in Randox urea kits. 2.50 ml of reagents 1, 

2, and 3 were added to 10 micro litter of plasma sample 

and were mixed immediately and incubated at 37°C for 

10 minutes. The absorbance of the plasma sample and 

standard were measured against the blank at 546 nm. 

 

2.8 Creatinine level determination 

Creatinine was assayed according to the 

method described in Randox kits. 2.0 ml of working 

reagent was added to 0.2 ml of plasma. This was 

measured against the blank containing the standard 

solution. It was mixed and after 30 seconds, the 

absorbance of A1 of the standard and plasma were 

read at 492 nm. Exactly 2 minutes later, the 

absorbance of A2 of standard and plasma was read at 

492 nm. 

 

2.9 Procedure for determination of antioxidant 

enzymes 

The kidney tissues to be assessed for oxidative 

studies were homogenized in phosphate buffer in a 

ratio of four to one. Superoxide dismutase (SOD) 

activities, glutathione reductase (GSH) activities, 

catalase (CAT) activities and malondialdehyde (a 

marker of lipid peroxidation (MDA) were determined. 

Superoxide dismutase activities were determined 

according to the method of Valerino and McCormack 

(1971) [12]. Increased absorbance was monitored with 

a UV spectrophotometer at 480 nm every 60 seconds 

for 180 seconds. One unit of SOD activity was given as 

the amount of SOD necessary to cause 50% inhibition 

of the oxidation of adrenaline to adrenochrome during 

one minute. The activity of SOD was expressed as 

μg/mg protein. Reduced glutathione was determined 

using the methods of Sedlak and Lindsay (1968) [13]. 

The absorbance of the yellow color formed upon the 

addition of Ellman’s reagent was read within 5 minutes 

at 412 nm with a UV spectrophotometer. A plot of 

absorbance versus concentration of reduced GSH was 

then obtained from a serial dilution of the stock GSH 

prepared by adding 1.5 mL of phosphate buffer and 1.5 

mL of Ellman’s reagent. The amount of GSH was 

expressed as μg/mg protein [14]. Catalase activity was 

determined with the method described by Sinha (1972) 

[15]. Proper dilution of the serum samples was done at 

a ratio of one to ten dilution in series. Catalase was 

expressed as mmoles of H2O2 consumed per minute 

per mg protein. It used the principle that dichromate in 

acetic acid is an unstable intermediate. The chromic 

acetate produced was measured colorimetrically at 

570nm. Malondialdehyde (MDA) was determined 

spectrophotometrically from the pink color product of 

thiobarbituric acid (TBA) reactive substances complex. 

0.1 mL of the test sample was mixed with 0.5 mL of 

10% TCA and 0.5 mL of 75% TBA was added to it. The 

mixture was then placed in a water bath at 80oC for 45 

minutes. The resulting pink solution’s absorbance was 

measured against a reference blank of distilled water 

at 532 nm. The test sample was calibrated using the 

MDA as a standard and the result was expressed as 

the amount of free MDA produced. The MDA level was 

calculated according to Adam-Vizi and Sergi (1982) 

[16]. The Lipid peroxidation was expressed as μg/mg 

Protein. 

 

2.10 Histological examination 

After, harvesting the heart and thyroid tissue, it 

was fixed in a 10% neutral buffered formalin, it was 

later embedded in paraffin and 5µm thick sections were 

prepared and stained with hematoxylin and eosin using 

standard procedures. The slides were viewed under a 

light microscope and photomicrographs were taken 

(200×). 

 

2.11 Statistical Analysis  

All analysis was done using SPSS- VIS 

statistical software package and student’s T-test. Data 

were expressed as Mean ± SEM with P<0.05 

considered statistically significant. 

 

3. Results and Discussion 

3.1 Effect of calcium-captopril combination on 

systolic blood pressure changes in 

dexamethasone-induced hypertension in male 

Wistar rats 

Table 2 below shows the effect of calcium- 

captopril interaction on systolic blood pressure 

changes in dexamethasone-induced hypertension in 

male Wistar rats, in rats administered with 0.5 mg/kg of 

dexamethasone injection (S.C) there was a significant 

increase in the systolic blood pressure after induction 

and at week one of treatment (165.33±16.50 and 

162.67±16.5) respectively. In groups administered with 

0.5 mg/kg of dexamethasone injection (S.C) and 150 

mg/kg of calcium (P.O), there was a significant 

increase in the systolic blood pressure when compared 

to the control group (186.00±8.89) after induction, while 

at week two of treatment there was a significant 

increase when compared to test group A and decrease 
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when compared to test group B (120.67±1.15). In 

groups administered with 0.5 mg/kg of dexamethasone 

injection (S.C) and 40 mg/kg of captopril tablet (P.O) 

there was a significant increase in the systolic blood 

pressure after induction and at week two when 

compared to the control group (157.33±14.29, 

107.33±15.63), when compared to test group B, there 

was significant decrease at week one and two 

(103.33±30.02 107.33±15.63), also there was a 

significant decrease in the systolic blood pressure after 

induction when compared to test group C 

(157.33±14.29). In groups administered with 0.5 mg/kg 

of dexamethasone injection (SC) and 40 mg/kg of 

captopril tablet (P.O) and 150 mg/kg of calcium (P.O) 

after thirty minutes, there was a significant increase in 

the systolic blood pressure after induction and at week 

two when compared to the control group A 

(153.33±12.58, 115.67±9.2), also there was significant 

decrease at week two in the systolic blood pressure 

when compared to test group B (115.67±9.2) 

Systolic hypertension in most cases develops 

as a result of the reduced elasticity of the arterial 

system as seen in our study rats administered with 0.5 

mg/kg of dexamethasone injection which showed an 

increase in the systolic blood pressure which indicated 

that dexamethasone can reduce vascular pressor 

responsiveness thereby causing structural impairment 

in the blood vessel which will result in reduced 

compliance of the arterial vessels, decreased lumen-

to-wall ratio, and increased thickening and fibrotic 

remodeling of the vascular intima and media. As a 

result, these stiffened conduit arteries lead to an 

increase in pulse pressure and pulse wave velocity, 

causing an elevation in systolic blood pressure [17]. 

According to Table 2, calcium in the co-administration 

group and captopril-treated rats, all showed positive 

changes in the systolic blood pressure with the 

captopril-treated group showing the highest positive 

changes at the end of week two, captopril function in 

reducing hypertension by attenuation of angiotensin II–

induced facilitation of peripheral sympathetic 

neurotransmission or by lowering of the increased 

activity of brain RAS that drives the enhanced 

sympathetic outflow, also captopril eliminates the 

angiotensin II–induced decrease of norepinephrine 

reuptake to nerve endings leading to enhanced 

sympathetic vasoconstriction and therefore leading to 

vasodilation of the blood vessels resulting in a 

decrease in systolic blood pressure [18], [19]. 

 

3.2 Effect of calcium- captopril combination on 

antioxidant enzyme activity and lipid 

peroxidation level in male Wistar rats 

Table 3 shows the effect of calcium-captopril 

interaction on antioxidant enzyme activity and lipid 

peroxidation level in male Wistar rats. Group B, which 

received only dexamethasone injection, had 

significantly lower levels of GSH, SOD, and CAT, but 

higher levels of MDA compared to Group A, which 

received only distilled water. Group C, which received 

dexamethasone injection and calcium, showed 

significant improvement in GSH, SOD, and CAT levels, 

but not in MDA levels compared to Group B. Group D, 

which received dexamethasone injection and captopril, 

showed significant improvement in GSH and SOD 

levels, but not in CAT and MDA levels compared to 

Group B. Group E, which received dexamethasone 

injection, captopril, and calcium, showed significant 

improvement in GSH, SOD, MDA and CAT levels. 

In our study, there was an increase in the MDA 

level in the hypertensive group, it was proven that 

essential hypertension has lower nitric oxide levels 

(NO) and elevated MDA levels caused by excessive 

oxidative stress, compared with normotensive 

individuals [20].  

 

Table 2. Effect of calcium-captopril combination on systolic blood pressure changes in dexamethasone-induced 
hypertension in male Wistar rats 

Groups Pre- Systolic 
(mmHg) 

After induction systolic 
(mmHg) 

Week one systolic 
(mmHg) 

Week two systolic 
(mmHg) 

A 120.67±16.01 108.00±6.56 107.00±13.86 82.00±8.54 

B 112.67±25.33 165.33±16.50A 162.67±16.5A 164.00±14.93 

C 109.00±12.77 186.00±8.89A 131.33±22.50 120.67±1.15A,B 

D 102.33±22.23 157.33±14.29A,C 103.33±30.02B 107.33±15.63A,B 

E 112.33±10.79  153.33±12.58A 135.67±34.85 115.67±9.29A,B 

Each value is an expression of mean ± SEM. (P <0.05) 

a - Values were significant when compared to group A, b-Values were significant when compared to group B, c- 
Values were significant when compared to group C, d- Values were significant when compared to group D 
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Table 3. Effect of calcium- captopril combination on antioxidant enzyme activity and lipid peroxidation level in 
male Wistar rats 

Groups GSH (µmol/ml) SOD (µmol/ml/min/mg/pro) CAT (µmol/ml/min/mg/pro) MDA (µmol/ml) 

A 45.985±2.57 11.665±1.15 14.57±3.07 3.2±0.014 

 

B 8.395±0.23A 0.34±0.25A 1.65±0.66A 15.43±0.72A 

C 33.98±4.29 A, B 3.16±0.25 A, B 9.68±0.16B 4.68±3.46 B 

D 25.64±7.47 A, B 2.81±0.16 A, B 7.79±0.48B, C 7.15±2.53B 

E 86.6±29.67B 3.19±0.23A,B 10.05±0.49B, D 3.25±0.30B 

Each value is an expression of mean ± SEM. (P <0.05) 

a - Values were significant when compared to group A, b-Values were significant when compared to group B, c- 
Values were significant when compared to group C, d- Values were significant when compared to group D 

 

A study also suggested that patients with 

essential hypertension had elevated concentrations of 

MDA and indicated increased lipid peroxidation due to 

an impaired oxidant/antioxidant status [21]. 

The decrease in the GSH level observed 

during this study can be attributed to the high MDA 

level. High MDA levels indicate higher free radicals, this 

benzene radical can suppress GSH consequently 

reducing its availability during hypertension [22]. In this 

study, SOD and CAT were significantly reduced, and 

SOD and CAT act as an antioxidant defense against 

oxidative stress in the body [23], the decrease in their 

levels during this study was a result of the oxidative 

stress in the hypertensive group. 

Because of the antioxidant properties of 

calcium and captopril [24] GSH, SOD, CAT& MDA 

levels were restored to normal, and the combination of 

calcium and captopril had more therapeutic effect. 

 

3.3 Effect of calcium- captopril combination on 

urea and creatinine levels in male Wistar rats 

Table 4 presents the results of the effect of 

calcium-captopril interaction on urea and creatinine 

levels in male Wistar rats. The results show that the 

rats in Group B had significantly higher levels of urea 

and creatinine compared to the rats in Group A, 

indicating that dexamethasone-induced hypertension 

in the rats. However, the rats in Groups C, D, and E 

showed a decrease in urea and creatinine levels 

compared to Group B, indicating that calcium and 

captopril had a protective effect against 

dexamethasone-induced hypertension. Notably, the 

rats in Group E, which received all three treatments, 

showed the lowest levels of urea and creatinine, 

indicating that the combination of calcium and captopril 

had a synergistic effect in protecting against 

hypertension. Hypertension, or high blood pressure, 

can cause an increase in urea and creatinine levels in 

the blood [25]. Urea is a waste product that forms in the 

liver when the body breaks down proteins, while 

creatinine is a waste product that comes from muscle 

metabolism. 

When blood pressure is high, it can damage 

the small blood vessels in the kidneys, impairing their 

ability to filter waste products from the blood [26]. As a 

result, urea and creatinine can build up in the 

bloodstream, leading to elevated levels [27]. 

The increase in urea and creatinine levels is 

often used as a marker of kidney damage or 

dysfunction, as the kidneys are responsible for 

removing these waste products from the body. In some 

cases, hypertension can lead to chronic kidney 

disease, which is a progressive loss of kidney function 

over time [28]. 

In addition, hypertension can also cause 

damage to the glomeruli, which are the tiny blood 

vessels in the kidneys responsible for filtering waste 

products from the blood [29]. When blood pressure is 

high, it can cause the glomeruli to become damaged or 

even destroyed, impairing their ability to filter waste 

products from the blood. This, in turn, can lead to an 

increase in urea and creatinine levels [30]. 

During our study, calcium attenuated the 

elevated levels of urea and creatinine induced by 

hypertension. Several mechanisms have been 

proposed to explain the effect of calcium on 

hypertension-induced urea and creatinine levels. One 

proposed mechanism is the renin-angiotensin-

aldosterone system (RAAS). The RAAS is a hormonal 

system that regulates blood pressure by controlling the 

amount of sodium and water reabsorbed by the 

kidneys. When blood pressure is low, the kidneys 

secrete the enzyme renin, which converts 

angiotensinogen (produced by the liver), into 

angiotensin I. Angiotensin I is then converted to 

angiotensin II by the enzyme angiotensin-converting 

enzyme (ACE), which is primarily produced in the 
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lungs. Angiotensin II is a potent vasoconstrictor that 

causes the blood vessels to narrow, increasing blood 

pressure. It also stimulates the secretion of 

aldosterone, a hormone that causes the kidneys to 

retain sodium and water, leading to an increase in 

blood volume and blood pressure. Calcium has been 

shown to inhibit the secretion of renin, thereby 

decreasing the production of angiotensin II and 

aldosterone, leading to a decrease in blood pressure. 

Calcium has also been shown to improve 

endothelial function. The endothelium plays a crucial 

role in regulating blood pressure. When the 

endothelium is healthy, it produces a molecule called 

nitric oxide, which causes the blood vessels to dilate, 

leading to a decrease in blood pressure. Calcium has 

been shown to enhance the production of nitric oxide 

and improve endothelial function, leading to a decrease 

in blood pressure. 

Captopril is a type of medication known as an 

angiotensin-converting enzyme (ACE) inhibitor. ACE is 

an enzyme that plays a role in the production of 

angiotensin II, a hormone that causes constriction of 

blood vessels and increases blood pressure. By 

inhibiting ACE, captopril reduces the production of 

angiotensin II, leading to the relaxation of blood vessels 

and a decrease in blood pressure. This mechanism of 

action is the primary reason why captopril is used to 

treat hypertension. 

However, captopril has also been found to 

affect urea and creatinine levels. Urea and creatinine 

are waste products that are normally filtered out of the 

blood by the kidneys and excreted in the urine. When 

the kidneys are damaged, their ability to filter out these 

waste products is reduced, leading to an increase in 

their levels in the blood. Captopril has been found to 

improve kidney function in patients with hypertension-

induced kidney damage. One possible explanation for 

this is that captopril increases blood flow to the kidneys, 

which can improve their function. This is because 

hypertension can cause damage to the blood vessels 

in the kidneys, leading to reduced blood flow and 

impaired function. By reducing blood pressure, 

captopril can improve blood flow to the kidneys, which 

can improve their ability to filter out waste products. 

Another possible mechanism of action of 

captopril on urea and creatinine levels is through its 

effect on the RAAS. The RAAS is a complex system 

that plays a role in regulating blood pressure and fluid 

balance in the body. When blood pressure is low, the 

kidneys release an enzyme called renin, which 

converts angiotensinogen (a protein produced by the 

liver) into angiotensin I. Angiotensin I is then converted 

to angiotensin II by ACE, which causes constriction of 

blood vessels and an increase in blood pressure. 

Captopril inhibits ACE, which reduces the production of 

angiotensin II. This can lead to a decrease in the 

constriction of blood vessels and a decrease in blood 

pressure. By reducing the production of angiotensin II, 

captopril can decrease the release of aldosterone, 

leading to increased excretion of sodium and water in 

the urine. This can improve fluid balance in the body 

and reduce the workload on the kidneys, which can 

improve their function and reduce urea and creatinine 

levels. 

The interaction between calcium and captopril 

has also been studied in the context of hypertension-

induced urea and creatinine levels [31]. Captopril works 

by inhibiting the conversion of angiotensin I to 

angiotensin II, leading to a decrease in blood pressure. 

Calcium has been shown to enhance the effectiveness 

of captopril from our study, leading to a further 

decrease in blood pressure and a decrease in urea and 

creatinine levels. 

Table 4. Effect of calcium- captopril combination on 
urea and creatinine levels in male Wistar rats 

Groups Urea Creatinine 

A 40.33±4.51 1.4±0.2 

B 53.67±8.02 1.87±0.3 

C 45.33±13.32 1.7±0.45 

D 40.00±13.53 1.57±0.49 

E 39.00±2.65 1.3±0.1 

Each value is an expression of mean ± SEM. (P 
<0.05) 

a - Values were significant when compared to group 
A, b-Values were significant when compared to 
group B, c- Values were significant when compared 
to group C, d- Values were significant when 
compared to group D 

 

3.4 Effect of calcium- captopril combination on 

the histo-architecture of the kidney in male 

Wistar rats. 

Within group A, the renal histology was in 

place, with all the structures characterized well, 

including the renal capsular space (CS), glomerular 

podocytes, and tubules (shown by blue arrowheads). 

On the other hand, the hypertension group displayed 

fibrinoid necrosis and erosion of the glomeruli tuft layer 

(demonstrated by dark thick arrows), hypertrophied 

tubules (demonstrated by dark arrowheads), and 

capsular space with loss of capacities. However, the 

renal histology of Group C progressed, with mild 

expansion of the glomerular tuft layer (shown by dark 

thick arrows), regenerated proximal and distal tubules 

(shown by blue thick bolts), and well-differentiated 

capsular space (CS). Moreover, Group D appeared a 

well-improved recovery of the glomerular layer 

(demonstrated by dark thick arrows), capsular space 

(CS), and atrophied tubules (demonstrated by dark 

lean bolts). Finally, Group E displayed a well-improved 
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renal morphology, with the glomerular tuft layer 

(demonstrated by dark thick arrows), capsular space 

(CS), and tubules (demonstrated by blue thin arrows) 

being well-defined without any disorientation. 

Hypertensive group B manifests fibrinoid necrosis as a 

result of pressure in the arterioles that weakens blood 

vessels leading to their death, hence the ischemia and 

subsequent fibrinous necrosis. The high pressure in 

hypertensive individuals can also destroy the blood 

vessels that supply the glomeruli, causing insufficient 

blood flow [32].  

Fibrinoid necrosis observed in the 

hypertensive group B was a result of pressure in the 

arterioles leading to the weakening of blood vessels 

and consequently death of blood vessels [32], this high 

pressure can damage the blood vessels that supply the 

glomeruli, leading to ischemia (inadequate flow of 

blood) and subsequent fibrinous necrosis. Another 

mechanism is related to the increased workload that is 

placed on the glomeruli due to hypertension. The 

glomeruli are responsible for filtering the blood, and 

when hypertension causes the heart to pump harder 

and faster, the glomeruli are forced to work harder to 

maintain their filtration function [33]. Over time, this 

increased workload can lead to degeneration and 

damage to the glomeruli. 

Generally, hypertension can lead to damage in 

the blood vessels in the kidneys, which can in turn lead 

to decreased blood flow and oxygen delivery to the 

kidney tissue. This can cause damage to the nephrons, 

leading to hypertrophied tubules and capsular space, 

as well as other changes such as thickening of the 

glomerular basement membrane and scarring. Over 

time, this damage can result in a loss of kidney 

function, which can manifest as proteinuria, reduced 

urine output, and eventual kidney failure if left 

untreated. Increased calcium levels may lead to a 

decrease in the concentration of lipid peroxidation 

products, this helps in the treatment of hypertension 

and thereby restoring blood flow to the kidneys causing 

a repair of the kidney blood vessels [34]. It has been 

demonstrated that endothelium-dependent relaxation 

is attenuated in hypertension (a phenomenon referred 

to as endothelial dysfunction) and contributes to the 

increase of peripheral resistance [35], ACE inhibitors 

improve kidney function by reducing the peripheral 

resistance as observed in the group administered with 

captopril during our study. The combination of both 

calcium and captopril brought about more 

effectiveness showing the synergy between both. 

 

 

 

 

 

 

 

Figure 1. Effect of calcium- captopril interaction on the histo-architecture of the kidney in male Wistar rats. 

Scale Bar =120µm. A; Distilled water only, B; 0.5 mg/kg of dexamethansone injection (S. C), C ; 0.5 

mg/kg of dexamethansone injection (S.C) and 150 mg/kg of calcium (P.O), D; 0.5 mg/kg of 

dexamethansone injection (S.C) and 40 mg/kg of captopril tablet (P.O), E; 0.5 mg/kg of dexamethansone 

injection (SC) and 40 mg/kg of captopril tablet (P.O) and 150 mg/kg of calcium (P.O) after thirty minutes 
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3.5 Effect of calcium- captopril interaction on 

the histo-architecture of the thyroid gland in 

male Wistar rats 

In the control group, there was normal thyroid 

gland tissue histology showing organized and well-

differentiated tissue, the interlobular connective tissue 

(red thin arrow), follicles (black arrowhead), and 

epithelial cells are well differentiated without any 

disorientation. In the hypertensive control group, there 

was damaged and hypochromatic thyroid gland tissue 

with loss of function, the interlobular connective tissue 

(black thin arrow), and the follicles (red arrowhead) 

were constricted. Group C shows improved thyroid 

gland histology with constricted interlobular connective 

tissue (yellow thin arrow), and regenerated follicles 

(black arrowhead). Group D shows well-improved 

regeneration of the cardiac muscle (yellow thin arrow) 

and the cardiomyocytes (blue circle) without any loss 

of inflammatory response. Group D shows well-

improved thyroid gland tissue, the connective tissue 

(blue thin arrow) and the follicles (yellow arrowhead) 

are intact. H/E X200. 

Hypothyroidism has been associated with 

increased peripheral resistance and decreased cardiac 

output, which can lead to an increase in blood pressure 

[36]. Hyperthyroidism, on the other hand, has been 

associated with an increase in cardiac output and a 

decrease in peripheral resistance, which can also lead 

to an increase in blood pressure [37]. Thyroid disorders 

induce several hemodynamic changes leading to 

elevated BP as a consequence of their interaction with 

endothelial function, vascular reactivity, renal 

hemodynamics, and the renin-angiotensin system [38]. 

The elevated blood pressure in the dexamethasone-

induced hypertension led to damaged thyroid tissues 

and constricted connective tissue. In thyroid 

pathologies, calcium is important for the regulation of 

proliferation and invasion [39], this supports the 

observed regeneration seen in the group administered 

with calcium. The hypertensive group treated with 

captopril showed a well-improved thyroid gland 

histoarchitecture. Proper treatment of hypertension can 

often control both the high blood pressure and the 

condition that causes it [40] hence, a reason for the 

well-improved thyroid gland histology. 

 

4. Conclusion  

This study shows that the use of Captopril 

abated high systolic blood pressure, while the 

combination of calcium and captopril improved the 

damage caused to the histoarchitecture of the kidney 

and thyroid gland due to hypertension during this study, 

and also caused a decrease in the urea and creatinine 

level. GSH, SOD, CAT, and MDA were restored to 

normal levels. 

 

Figure 2. Effect of calcium- captopril interaction on the histo-architecture of the thyroid gland in male 

Wistar rats. Scale Bar =120µm. A; Distilled water only, B; 0.5 mg/kg of dexamethansone injection (S. C), 

C; 0.5 mg/kg of dexamethansone injection (S.C) and 150 mg/kg of calcium (P.O), D; 0.5 mg/kg of 

dexamethansone injection (S.C) and 40 mg/kg of captopril tablet (P.O), E; 0.5 mg/kg of dexamethansone 

injection (SC) and 40 mg/kg of captopril tablet (P.O) and 150 mg/kg of calcium (P.O) after thirty minutes 
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