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There is credible evidence that many people have insufficient levels of vitamin D, which can lead to damage to the heart and arteries. 

involving elevating levels of parathyroid hormone, stimulating the renin-angiotensin axis, and elevating insulin resistance, hence cause 

hypertension, left ventricular hypertrophy, elevated risk of atherosclerosis and cardiovascular disease events. Adaptive immunity, vascular 

inflammation, cardiomyocyte maturation, differentiation, and responsiveness of vascular endothelial cells are a few examples of the various 

mechanisms that could be altered and decreases renin-angiotensin-aldosterone system activity via suppressing renin gene expression.  

The objective of the study is to prospectively assess the potential effectiveness of vitamin D3 adjuvant therapy for patients with stage one 

and stage two essential hypertension. From September 2016 to May 2017, a prospective, randomized, controlled trial was done on forty 

patients who were visiting the Imam Al-Hussein medical facility in Karbala.. The patients were divided into two groups: group one, which 

consisted of twenty hypertensive patients who were given vitamin D3 100,000 IU orally every 2 weeks for 8 weeks as part of the standard 

treatment for hypertension, and group 2, which consisted of twenty patients with hypertension who had vitamin D insufficiency. will only 

be given antihypertensive medication The results of the study revealed that the vitamin D3 the serum levels increased significantly (P< 0.01) 

in the treated group. endogenous vitamin D. Additionally, the intervention group's serum angiotensin II level decreased in a highly significant 

manner (P0.01) (conventional therapy with vitamin D3) compared with the control group (conventional therapy only). Moreover, there were 

There were no noticeable improvements in either research group's atherogenic index, Fasting blood sugar or lipid profiles. The vitamin D3-

treated group had significantly lower systolic and diastolic blood pressure than the control group P< 0.05 after supplementation. Regardless 

of age group, gender, BMI, disease duration, smoking status, or angiotensin II level, vitamin D3 supplementation had a substantial impact 

on both levels of endogenous vitamin D and angiotensin II. meanwhile, Total cholesterol, low-density lipoprotein cholesterol, and systolic 

and diastolic blood pressure was changed according to specific patient characteristics particularly age group and the duration of disease.  

Conclusion: Restoring sufficient endogenous vitamin D level reduced renin-angiotensin system activity and decreasing BP levels Vitamin 

D3 supplementation is a low-cost treatment option that can be used in conjunction with antihypertensive medications. It is of utmost 

importance to conduct future research on the possibility of using vitamin D in the treatment of many dangerous and common diseases, as it 

can be a lifesaver treatment for people suffering from chronic diseases, in addition to its abundance in the market, ease of use by patients, 

being safe and not causing dangerous side effects even in high doses.  
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INTRODUCTION 

Insufficient sun exposure, a lower vitamin D intake from 

food, circumstances that decrease vitamin D absorption, and 

other factors can all lead to vitamin D deficiency. that affect 

the liver, kidney which impair vitamin D conversion into 

active metabolites, and hereditary disorders(1). 

Vitamin D exerts its effect on cardiovascular cells Immature 

cells are developed by modifying response regions in the 

vascular endothelial growth factor promoter. Additionally, a 

vitamin D metabolite  reduced vascular tone, and 

endothelium-dependentvascular smooth muscle 

contractions, via influencing the outflow of calcium towards 

endothelial cells (2). 

But only a few studies have looked at how vitamin D therapy 

affects vascular function, and the results are conflicting so 

far (3). However, the research at hand suggests that a vitamin 

D deficit may worsen vascular dysfunction.(4). 

Vitamin D decreases RAAS activity via suppressingrenin 

gene expression(88, 89) by controlling renin offspring via a 

cis-DNA region in the renin gene entrepreneur, hence 

decreasing the activity of the RAAS. (5). Also,vitamin D 

was found to regulate  renin expression independently 

through calcium metabolism(6) 

The antiatherogenic impact of vitamin D has been attributed 

to a variety of possible mechanisms, including endothelial 

function protection, reduction of smooth muscle cell 

proliferation, enhancement of lipid profile, and others.(7) 

Chronic vitamin D deficiency raises insulin resistance, 

results in secondary hyperparathyroidism, impairs the 

function of beta-pancreatic cells, and promotes the onset of 

metabolic syndrome and diabetes mellitus. In addition, 

vitamin D has an impact on the pancreas by controlling the 

genes that are responsible for producing insulin.(8) 

kidney plasma flow is increased by vitamin D. decreasing 

mean atrial pressure as a result, moreover, there is a higher 

renal plasma flow decline and higher aldosterone secretion 

after angiotensin II infusion followed vitamin D therapy(9). 

Vascular tone and arterial stiffness are increased by renin-

angiotensin-aldosterone activation(10). Consequently, a 

lack of vitamin D may promote vascular dysfunction and 

long-term activation, according to the currently available 

data. whereas adequate vitamin D levels may allow for 

proximal inhibition. Only a small number of research have, 

however, looked at how Despite mixed results, vitamin D 

supplementation impacts vascular function. 

 

Materials and Methods 

During their visits to a private interventional cardiologist 

clinic and a nearby hospital, forty potential hypertension 

patients were selected. They ranged in age from forty to 

seventy and included twenty men and twenty women. 

According to the diagnosis, all patients had stage one or stage 

two hypertension. according to the Joint National Committee 

8 (JNC8) guideline and were selected to be lacking in vitamin 

D < twenty ng/ml. Twenty hypertensive with vitamin D 

insufficiency were placed in group 1 and given conventional 

treatment vitamin D3 (100,000 IU) orally every two weeks 

for eight weeks to treat hypertension. 20 hypertension 

patients in Group 2 who had vitamin D insufficiency were 

randomized to receive conventional therapy for hypertension 

only (control group). The conventional therapy includes 

angiotensin receptor blockers alone or combined with diuretic 

(Losartan potassium 50 mg alone or combined with 

hydrochlorothiazide 12.5 mg), diuretic (Furosemide 40 mg) 

or calcium channel blockers (Diltiazem 60, 90 mg). The study 

measurements included plasma25(OH) vitamin D level, 

serum angiotensin II, fasting blood sugar, creatinine, 

aspartate aminotransferase, calculation of lipid profile, along 

with the degree of obesity. Monitoring the subjective and 

objective measures both before (baseline) and after the 8-

week course of treatment was used to evaluate the patient. 

 

Results  

Patients Demographic and Disease Characteristics 

  The age range for the groups was between (40-70) years, and 

the demographic and illness features Of the forty patients, 

twenty were men, and twenty were women, or fifty percent 

each. In terms of gender and mean age, there was no 

statistically significant difference across research groups 

(P>0.05). (Table 1). The majority of patients had average 

body mass indices and were obese for group 1 patients (32.15 

± 5.31) kg/m2, and for group2 patients was (23.67 ± 4.18) kg/ 

m2, and There was no discernible statistical difference 

between them. (P>0.05). Eleven patients (55%) were smokers 

in group1 and 10 (50%) smokers in group 2  patients.  

The  duration  of  the  disease  were  (11.4  ±  4.71)  and  

(11.45  ±  5.61)  years for  group  1  and  group  2  patients 

respectively.  Liver enzyme SGPT and renal function test SCr 

showed Patients in groups one and two vary from each other 

at P>0.05, respectively. 
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Table (1): Disease and Demographic Properties of Study Groups 

Groups of the study 

Variable Gr 1 Gr2 P_value 

Sex n(%) n(%) _ 

Male 10(50%) 10(50%)  

1.000NS 

Female 10(50%) 10(50%) 

Age(year) 58.30 ± 10.33 57.30 ± 8.27 0.737 NS 

BMI(kg/m
2

) 
32.15 ± 5.31 31.67 ± 4.18 0.758NS 

Smoking 

state 

 

n(%) 

 

n(%) 

 

 

 

0.751 NS Smoking 11 (55) 10(50) 

Non smoking 
9 (45) 10(50) 

Duration of 

disease(year) 

 

11.40 ± 4.71 

 

11.45 ± 5.61 

 

0.976 NS 

SGPT (IU/L) 20.60 ± 4.81 17.84 ± 3.62 0.295 NS 

S.cr (mg / dl) 0.79 ± 0.06 0.81 ± 0.09 0.327NS 

Data existing as mean ± SD. 

There were no significant variations in the number of patients (n) or the percentage (NS; P > 0.05). 

Two-sample t-test is used for statistical analysis of (age, BMI, and duration of the 

disease, SGOT, SCr). 

For statistical analysis of gender and smoking status, the Chi-square test is used.

Blood pressure readings and the impact of vitamin D3 

supplementation effects 

Following adjustment of the baseline means for the 

intervention group and control group in accordance with 

covariance analysis, the overall effect of vitamin D3 

supplementation on biochemical markers and blood pressure 

of patients with stage I and stage II hypertension was 

provided in table (2). After two months of treatment, serum 

Ag II levels in patients in the treatment group (G1) were 

significantly lower than those in patients in group (G2) 

(p<0.01), according to the results. Additionally, there was a 

significantly significant rise (P< 0.01) in endogenous 

vitamin D levels in groups1 patients compared to groups2 

patients. The results showed that neither group's patients' 

fasting blood sugar levels changed significantly (P > 0.05)., 

and also after adjustment After two months of therapy, there 

were no appreciable changes in the baseline averages for the 

treatment and control groups for Triglycerides, high-density 

lipoprotein, low-density lipoprotein, and very low-density 

lipoprotein all showed significant differences (P 0.05). But 

the mean SBP  dramatically decrease. After two months of 

treatment, there was a highly significant increase in mean 

DBP (P>0.05) and a substantial decrease in mean DBP 

(P>0.01) in the treatment group patients compared to the 

control group patients.  

interaction = 0.041and 0.004 respectively)( figure 1).The 

changes in the atherogenic index showed that After two 

months of therapy, there was no discernible alteration 

amongst the 2 groups. (P > 0.05) 
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Table (2): Blood Pressure Readings and Biochemical Markers results after 2 months of treatment with vitamin D3 

Variable Group 

Mean 

(before-treatment) 

 

Mean (after-treatment)  

 

P_value 
 

Mean 

 

SER 

 

Ag II (pg/ml) 

G1  

170.50 

58.84 7.34  

 G2 172.47 7.34 ٭٭0.001>

D3 ng/ml 
G1  

11.85 

38.47 1.24  

 G2 11.44 1.24 ٭٭0.001>

 

FBS mg/dl 

G1  

105.03 

103.60 1.80  

0.672 NS G2 104.70 1.80 

 

TC mg/ dl 

G1  

200.87 

179.22 6.60  

0.157 NS G2 192.72 6.60 

 

TG mg/dl 

G1  

167.95 

161.96 3.94  

0.580 NS G2 165.08 3.94 

 

HDL mg/dl 

G1  

40.73 

38.59 0.90  

0.102 NS G2 40.75 0.90 

 

LDL mg/dl 

G1  

123.48 

106.25 6.77  

0.201 NS G2 118.73 6.77 

 

VLDL mg/dl 

G1  

33.82 

32.59 0.78  

0.524 NS G2 33.31 0.78 

 

SBP mmHg 

G1  

144.40 

131.74 3.64  

 G2 136.06 3.64 ٭0.041

 

DBP mmHg 

G1  

90.73 

84.92 0.68  

 G2 87.88 0.68 ٭٭0.004

Atherognic 

Index. 

G 1  

0.58 

0.60 0.01  

0.320 NS G 2 0.58 0.01 

G1 =Group 1, G2=Group 2 

Statistics presented as mean ± SER 

NS: No significant alterations (P>0.05), (*) Significant variance (P<0.05), (**) Highly Significant difference (P<0.01) 

Analysis of covariance (ANCOVA) test rummage-sale to associate post-treatment between (G1 ,G2) patients, after adjustment 

of baseline reading of the same variables.

 

Figure (1) Changes on the SBP and DBP throughout the 

study 

Discussion  

According to normal SGOT and SCr levels, the patients in 

this study had no conditions that might disturb the activation 

or breakdown of vitamin D, namely renal or hepatic disease. 

Additionally, the analysis of covariance was utilized to adjust 

the baseline reading for any potential effects of the various 

medications used in the traditional antihypertensive regimen. 

Altogether of the hypertension Patients in the present study 

ranged in age from forty to seventy years., and both sexes 

were included in the study. According to several deaths from 

IHD and CVD that were recorded from Western countries, 

this was consistent through the age- calibration to the age 

categories (45-74) (11,12) 



Ameer Raad Abdulaali et al: Vitamin D adjuvant effect on Angiotensin II level and other biochemical markers in hypertensive patients: A prospective study 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         Journal of Pharmaceutical Negative Results ¦ Volume 13 ¦ Issue 3 ¦ 2022 985 

 

 

Effect of Vitamin D3 Supplement on Serum Angiotensin II 

(Ag II) Levels 

With reference to the mechanism mentioned earlier, The 

RAAS is regulated by vitamin D, and a lack of vitamin D 

increases the likelihood that the RAAS will be activated, 

leading to hypertrophy of the left ventricle and smooth 

muscle cells (13).and that vitamin D3 supplementation 

cause suppressing renin gene expression downregulating the 

system RAA (2). In the current investigation, vitamin D3 

supplementation significantly reduced the serum level of 

angiotensin II in hypertensive patients with hypovitaminosis 

D compared to control patients receiving standard 

hypertension treatment. 

Numerous researchers have skillfully examined how 

vitamin D affects the level of the hormone angiotensin II, 

and there is strong evidence linking vitamin D deficiency to 

cardio vascular disease  risk factors. Experimental research 

by Li,et al. (2002) exposed vitamin D is a powerful inhibitor 

of the renin-angiotensin system(14), and decreasing the 

vitamin D receptor produce additional renin angiotensin II 

than normal, which results in hypertension, cardiac 

hypertrophy, and increased water consumption (15). 

Moreover experimentally, vitamin D receptor knockout 

mice were used to examine  D3 affects heart activities, at 

least in part, via the RAS, according to research on the role 

of the cardiac RAS in the progression of ventricular 

hypertrophy, the production of renin and angiotensinogen, 

and the relationship between these two signaling pathways. 

(16, 17). 

According to a 2007 study by Forman et al., there is a 

connection amid measured vitamin D insufficiency a higher 

danger of incident hypertension in humans. concludes that 

there may be a connection between high blood pressure and 

vitamin D. arbitrated through how it affects vascular 

function and the renin-angiotensin system (18). According 

to a recent Romanian study, patients with hypertension and 

vitamin D insufficiency had a greater RAA level than those 

with hypertension and sufficient vitamin D. (19). Another 

study In people with hypertension, endogenous vitamin D 

levels and RAA levels are inversely correlated. (20). In his 

interventional study, Vaidya et al.(2012) found that a dose 

of vitamin D3 (15,000IU/day) for one month modified tissue 

sensitivity to Ag II similar to converting enzyme  

inhibition(21), which come in agreement with  the  present  

results  and  exploring  the  pinpoint  leading  to  further 

cardiovascular events. However, despite the fact that the 

vitamin D group's mean 25(OH)D concentration was higher 

than forty ng/L, Scragget et al. (2017) reported that monthly 

vitamin D supplementation of 100,000 IU in adults with 

cardiovascular disease and serum endogenous vitamin D 

levels of less than thirty ng/ml for two–four years did not 

prevent cardiovascular disease. Additionally, this study 

supported the need for vitamin D doses larger than twnty 

ng/mL in comparison to (22), He did acknowledge some 

limitations in his research, though, such as the fact that 

vitamin D is more easily absorbed by cells than 25(OH)D 

and that daily or weekly vitamin D doses are more effective 

at preventing disease than monthly doses because vitamin D 

would only have been in the blood circulation for a short 

period of time after each monthly dose. (23, 24). (22). 

Effect of Vitamin D3 Supplement on Serum Endogenous 

Vitamin D Level 

According to the obtainable data, a sizable section of the 

populace has inadequate vitamin D levels, which might 

negatively affect the cardiovascular system. According to 

ecological research, cardiovascular disease mortality is 

higher in the winter and in areas with less sun exposure to 

ultraviolet. (13). 

In the current investigation, the vast majority of hypertension 

patients Insufficient baseline levels of endogenous vitamin D 

of twenty ng/ml rather than sufficient levels of thirty ng/ml 

were found in both study groups. In order to maintain a 

normal level of 25-hydroxyvitamin D, one study 

recommended that those who don't get enough sun everyday 

consume more vitamin D than 600 IU, most likely 1000 IU 

(25). 

The treatment group in this study experienced a highly 

significant increase in mean total endogenous vitamin D 

when compared to pre-treatment levels, with a significant 

difference from the control group taking traditional 

antihypertensive medications. The treatment involved taking 

an oral vitamin D dosage of 100,000 IU every2weeks. 

The following factors can be used to explain these results: 

first, only the serum 25-OH vitamin D level, which is thought 

to be It was determined that the best circulating biomarker of 

vitamin D metabolic state, which represents the endogenous 

vitamin D level from diet and solar exposure in addition to 

the liver's conversion of adipose tissue to vitamin D, was 

present. Compared to the active form of vitamin D which has 

a brief half-life26 , this biomarker (25-OH vitamin D) was 

more stable (27). 

Besides,  it  is  metabolized  only  in  the liver  by  25-

hydroxylase(16), meanwhile,  the  active  form  is  

metabolized  in  both  the  kidneys  and extrarenal  site,  and  

its  formation  is  under  the  control  of  parathyroid hormone 

and calcitonin(28). 

Second, Higher significant increases in mean endogenous 

vitamin D heights in hypertensive patients preserved with 

vitamin D3 the deficiency to the acceptable normal level 

(38.5 1.243ng/ml), allowing researchers to investigate the 

true benefit of treatment on blood pressure readings. 

supplement compared to traditional therapy gave a moral 

indication of the potency impact of study obtrusion in 

bringing the insufficiency to the acceptable normal level. 

Effect of Vitamin D3 Supplement on Glycemic Status, Lipid 

Profile. 

Restoration to normal levels of endogenous vitamin D in the 

current study fixed not touch the blood glucose levels. Since 

most of the study patients possess the upper acceptable limit 

of fasting blood glucose-related possibly to metabolic effect 
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of hypertension. 

One  randomized  controlled  trial  done  by  Withamet  al.  

(2010), detecting vitamin D supplementation had no impact 

on insulin sensitivity when it came to the markers of vascular 

health in type two diabetes patients, according to research 

on the effects of various vitamin D3 levels. (29). Robinson 

et al. (2011) conducted another investigation and founds no 

link between the risk of diabetes and low vitamin D levels. 

(30). On the contrary, Scragg et al. (2004) reported that 

Insulin resistance and endogenous vitamin D concentrations 

are inversely correlated. But, his study had some limitations 

such that he didn’t measure parathyroid hormone that may 

have an indirect effect on insulin resistance, also, his results 

depend on a single measurement of serum endogenous 

vitamin D. 

Furthermore, The direct connection between vitamin D and 

bone health., parathyroid hormone,  calcium, and phosphate, 

that any of these factors may  have  direct  or  indirect  effect  

on  insulin  resistance  and  glucose homeostasis(31). 

The increased mortality in subjects with vitamin D 

deficiency  is particularly related to  cardiovascular diseases 

(CVD)(32).Which could be explained by the relations 

between elevated Blood pressure and BMI and low serum 

vitamin D levels (33, 34). However, many studies are still 

ambiguous about the relationship between blood vitamin D 

and serum lipids, which are among the main risk factors for 

the emergence of cardiovascular disease(35) (36, 37). The 

serum lipid levels may be impacted by vitamin D in a 

number of ways. One method involves enhancing the 

absorption of fat and calcium in the stomach while 

decreasing the development of calcium-fatty soaps. Calcium 

causes malabsorption of bile acids, which contributes to 

malabsorption of fat, besides the stimulatory effects on 

lipolysis(38). In a meta-analysis by Wang et al. 

(2012)reviewing the randomized controlled  trials  about  He 

claimed that vitamin D3 administration could raise LDL 

cholesterol concentrations as a result of The plasma lipid 

profile is impacted by vitamin D, however, TC, HDL 

cholesterol, and TG are not considerably impacted (39). 

Ramiro-Lozano et al. (2015) are currently in court again of  

vitaminD 

16,000 IU of calcifediol to be taken orally once a week for 

at least eight weeks as a supplement, it significantly 

decreases TC and a non- significant reduction in LDL, 

VLDL, and TG were reported, whereas, HDL did  not  

change(40). Additionally,  Muñoz-Aguirre  et  al.  (2015)  in  

his randomized  controlled  trial  in  postmenopausal  women  

with  diabetes, conclude shows vitamin D treatment  4000 

IU/d  may improve blood TG levels without impacting levels 

of other lipids (41). Finally, and most recently, Patwardhan 

et al. (2017) came to the conclusion that cholecalciferol 

supplementation increased TC and HDL concentrations 

while increasing vitamin D concentrations by solar exposure 

dramatically reduced TC, LDL, and HDL concentrations 

(42). 

Effect of Vitamin D3 Supplement on Blood Pressure (BP) 

profile 

Collecting  all  the  previous  evidence,  the  potential  

correlation between endogenous vitamin status and the 

development of cardiovascular events could be speculated. In 

fact, one sunlight According to one exposure (tanning) study, 

tanning three times per week for three months increased 

25(OH)D levels by roughly 200% and decreased systolic and 

diastolic blood pressure by 6 mm Hg (13). From  the  current  

findings  study,  there  was  a significant decrease in SBP and 

also pronounced reduction in DBP after vitamin D3 

supplementation for 2 months. This result put some argument 

with some previous studies. 

Consuming vitamin D decreased systolic blood pressure by a 

non-significant two mm Hg in a meta-analysis of 10 clinical 

trials. but, did not lower diastolic BP (42). Another small 

study found that patients with T2DM and low baseline 25 D 

levels responded favorably to a single dose of 100,000 IU 

vitamin D2, with a 14 mm Hg reduction in systolic blood 

pressure and an improvement in endothelial function as 

measured by forearm blood flow (43). Hsia  et  al.  (2007)  

reported  no  correlation  between  vitamin  D3 

supplementation and cardiovascular events when using 365 

IU of vitamin D3 per day for 2 years(44), and he explained  

this results as follows; The study drug was not taken as 

prescribed, the vitamin D dosage was insufficient, and 

concurrent postmenopausal hormone therapy may interfere 

with treatment. In a different trial, obese hypertensive 

patients receiving high-dose cholecalciferol therapy (15 000 

IU/day for 1 month) experienced improved renal plasma flow 

(RPF) and reduced mean arterial pressure (21). In addition, a 

2012 study by Larsen et al. investigated the effects of vitamin 

D3 supplementation during winter  months  in  patients  with  

HTN,  showed  that  3,000  IU  per  day cholecalciferol for 20 

weeks significantly decrease SBP and DBP(45). 

Judd et al. (2008) reported that in non-hypertensive white 

Americans, SBP is adversely correlated with serum vitamin 

D concentrations (46). A randomized, double-blind, placebo-

controlled trial conducted on black patients by Forman et al. 

(2013) found that supplementing with vitamin D at levels of 

(1000, 2000, and 4000) IU per day for three months 

significantly reduced SBP but had no significant impact on 

DBP (47). This possibly could be explained by two points; 

the first, some of the patients involved in the study were taken 

antihypertensive medications which may mask the effect of 

vitamin D3 supplementation, and second, the range of the 

vitamin D3 dose was low to produce a advantageous effect 

on BP. 

summary, the current  findings  come in  agreement  with  the 

previously mentioned studies in respect to the effect on the 

SBP, and some controversy regarding the effect on the DBP. 

This is in one arm referring to

 the previously mentioned mechanisms by which 

vitamin D3 may lower BP, such that the effects on the renin-

angiotensin system (RAS), The expression of one-
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hydroxylase, the activity of vascular endothelium, and the 

presence of PTH receptors all have direct modulatory effects 

on vascular smooth muscle cells., suggesting that PTH may 

have direct regulatory impact on the artery wall. 

Inflammatory cytokines on the vasculature(48) and the 

presence of PTH receptor in these cells further support this 

theory (49, 50). In experimental studies, blood pressure 

increases during PTH infusion(51). Meanwhile, 

epidemiologic studies showed independent relations 

between PTH and BP(52, 53).  Data from the US National 

Health and Nutrition Examination Surveys that are cross-

sectional provide credence to the theory that PTH may serve 

as a mediator in the relationship between vitamin D and 

blood pressure. (54). 

In another arm, the potential effect might be related to the 

endogenous vitamin D status and also to the vitamin D dose 

and the dosage regimen. 

 

Conclusion:  

Restoring sufficient endogenous vitamin D level reduced 

renin-angiotensin system activity and decreasing BP levels 

Vitamin D3 supplementation is a low-cost treatment option 

that can be used in conjunction with antihypertensive 

medications. It is of utmost importance to conduct future 

research on the possibility of using vitamin D in the 

treatment of many dangerous and common diseases, as it can 

be a lifesaver treatment for people suffering from chronic 

diseases, in addition to its abundance in the market, ease of 

use by patients, being safe and not causing dangerous side 

effects even in high doses. 
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