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ABSTRACT 

Background: Arterial hypertension, a significant predisposition for cardiovascular problems, affects about one billion persons 
worldwide. Carvedilol, a third-generation β-blocker, has antihypertensive properties and offers metabolic benefits. This 
treatment, especially in hypertension and heart failure, demonstrates better results, such as enhanced vascular function, reduced 
inflammation, and increased antioxidant qualities, which may be ascribed to the heightened activity of HDL and PON1. This study 
examines the effects of the antioxidant qualities of carvedilol on individuals with mild to moderate hypertension in prospective 
open-label research. 
Methods: The clinical study proceeded from Aug 2022 to Jul 2023, seventy hypertensive patients were examined in depth as part 
of a comprehensive clinical investigation at our university hospital. Several medical issues and drug abuse were among the 
covered exclusions. The effects of carvedilol on physiological markers in mild to moderate essential hypertension were studied by 
administering the drug to eligible participants after a 10-day run-in period. Serum samples were taken before and after treatment 
to examine parameters like PON-1, LDL, HDL, MDA, and sLOX-1. 
Results: Hypertensive patients' blood pressure, lipid profiles, and oxidative markers were markedly improved with carvedilol 
medication. Total cholesterol and apolipoprotein B levels went up, PON1 activity went up, and ARE went down. The presence of 
negative associations between oxidative stress indicators and HDL enzyme activity, especially PON1, highlights the significance of 
HDLs in protecting against oxidative damage.  
Conclusion: Carvedilol efficiently cures mild to moderate hypertension, unlike other β-blockers. It improves lipid profiles, HDL, and 
antioxidant activity by increasing PON-1 activity, making it a viable hypertension medication with metabolic advantages. 
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INTRODUCTION 

Hypertension is a major risk factor for heart attacks, 

strokes, and kidney failure. Approximately one billion 

adults and 70 million people reside in the US. 

Hypertension is a worldwide health problem for me. 

Patients with known hypertension who are not receiving 

therapy, have never had their blood pressure (BP) 

measured, or do not follow lifestyle and antihypertensive 

drug guidelines are to blame for these poor statistics [1]. 
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To achieve blood pressure normalcy, the European 

Society for Cardiology and Hypertension recommends 

monotherapy for patients with baseline first-degree 

artery hypertension, mild to moderate global risk for 

cardiovascular disease, or a goal blood pressure of under 

140/90 mmHg. With a goal blood pressure of less than 

130/80 mmHg, moderate to extremely high global risk 

factors for cardiovascular disease, or baseline second-

degree or worse arterial hypertension, combination 

therapy may be appropriate. Monotherapy fails to meet 

blood pressure targets or in people with significant 

cardiovascular risk, combined treatment is 

recommended [2,3]. 

β-blockers have been used to treat hypertension for over 

40 years. Clinical research shows these medicines reduce 
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cardiovascular mortality. The European Society for 

Hypertension/European Society of Cardiovascular and 

JNC-7 advocate using β-blockers as first- or second-line 

antihypertensive medicines based on these findings [4].  

Recently, there has been debate and controversy over 

the use of β-blockers for treating uncomplicated 

hypertension. Meta-analyses and clinical trials indicate 

that β-blockers are less effective than placebo or other 

antihypertensive medications. Later, β-blockers were 

degraded. UK guidelines recommend fourth-line 

hypertension medicine after first-line treatments. 

Updated guidelines from the National Institute in 

Excellence in Health Care recommend against 

commencing hypertension treatment with β-blockers. 
[5,6]. 

Celiprolol, carvedilol, and nebivolol are examples of 

third-generation vasodilating β-blockers that lack some 

side effects frequently connected to other β-blocker 

drugs. Compared to other antihypertensive medications, 

these more recent medications lower blood pressure just 

as well, if not more so. Vasodilating β-blockers also have 

a better metabolic and tolerability profile than the more 

established conventional β-blockers [7,8]. 

Carvedilol offers antihypertensive and ancillary 

advantages. When compared to other antihypertensive 

drugs, carvedilol has been shown to lower blood 

pressure more effectively in hypertensive patients when 

used alone (25 mg/day) or with another antihypertensive 

drug, like a diuretic. Carvedilol also improves coronary 

flow reserve in hypertensives at risk of heart disease, is 

advised in the context of myocardial infarction, and 

protects the kidneys in diabetics and patients with 

metabolic syndrome [9,10]. 

In hypertensives, dyslipidemia and oxidative stress are 

major independent predictors of cardiovascular death. 

Evidence-based guidelines recommend initiating 

hypertension treatment in non-black individuals with an 

antagonist of the angiotensin-converting enzyme, a 

calcium channel blocker, a thiazide-type diuretic, or a 

receptor blocker [11]. The Joint National Committee-8 

report identified no superior RCTs for Mantilol compared 

to the four recommended classes. Thus, it should not be 

the first-line treatment. Third-generation, nonselective 

β-/α1-blocker. Carvedilol lacks the adverse effects of 

traditional β-blockers. It improves heart failure patients' 

myocardium and inhibits remodeling. Carvedilol reduces 

blood pressure by reducing peripheral vascular 

resistance and vasodilation. Carvedilol's antioxidant, 

anti-inflammatory, and anti-apoptotic properties make it 

beneficial [12]. 

The extensive variety of anti-inflammatory and 

antioxidant activities and artery wall lipid absorption 

make HDL antiatherogenic. HDL naturally contains 

proteins and enzymes that deliver these benefits. 

Paraoxonase 1 (PON1) is only found in HDL. HDL's 

hydrophobic environment promotes PON1 activation 

binding and secretion. PON1, like phospholipase A2 and 

lactonase, removes oxidized lipid molecules from low-

density lipoprotein (LDL) and HDL structures, which are 

anti-inflammatory and antioxidant. PON1, a biomarker 

for vascular diseases, showed an inverse connection with 

CAD risk in serum. [11,12]. 
 

MATERIALS AND METHODS 

Research design- A clinical study evaluated the effects of 

carvedilol on mild to moderate essential hypertension. 

The sample size was 70 hypertensive patients, 

determined based on the standard deviation of 

paraoxonase-1 (PON-1) in prior studies. The study was 

conducted at our university hospital from August 2022 to 

July 2023. A professional cardiologist performed physical 

exams, blood testing, electrocardiography, and 

transthoracic echocardiography. Patients with diabetes, 

dyslipidemia, cardiovascular, cerebrovascular, hepatic, 

renal, thyroid, or mental disorders were excluded. 

Alcohol, tobacco, and other medication users were also 

excluded. A 10-day run-in phase included dietary 

modifications, particularly salt restriction, and 

ambulatory blood pressure (BP) monitoring. Subjects 

with mean systolic BP >130 mmHg and/or diastolic BP 

>85 mmHg were included. Patient demographics such as 

age, sex, weight, and BMI were recorded after informed 

consent. BP was measured thrice using a mercury 

sphygmomanometer with 5-minute intervals after a 10-

minute rest. Under cardiologist supervision, 12.5 mg of 

carvedilol was taken twice daily. Serum samples were 

collected before and after two months and stored at -

70°C. Triglycerides, total cholesterol, LDL, HDL, apo A-1, 

and apo B were analyzed using test kits and an 

autoanalyzer. Enzyme tests measured PON and 

arylesterase activity, while a colorimetric assay 

measured MDA. Soluble LOX-1 (sLOX-1) was assessed via 

ELISA. This study evaluates carvedilol's effects on 

physiological markers in hypertensive patients. 
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Inclusion criteria 

 Mild to moderate essential hypertension must be 

diagnosed. 

 There are no age or gender limits, ensuring a diverse 

population. 

  Participants must consent to the clinical study. 

 Participants should comprehend the research and 

agree. 
 

Exclusion criteria 

 People with diabetes are excluded from study. 

 Primary dyslipidemia patients cannot participate. 

 We excluded thyroid patients from the research. 

 Excludes chronic conditions other than essential 

hypertension. 
 

Statistical Analysis- The data, provided as mean±SD 

(n=40), was analyzed using a paired t-test with a 

significance level (α) of 0.05 (two-tailed) and a power (β) 

of 0.2 to compare pre-and post-carvedilol Furthermore, 

the significance of inter-variable correlations was 

determined by P-values using Pearson's correlation 

analysis. A significance level of p<0.05 was used. Data 

analysis was made easier with the help of IBM SPSS 22.
 

RESULTS 

Table 1 compares factors before and after carvedilol 

therapy in detail. After therapy, blood pressure 

significantly improved, with systolic pressure lowering 

from 159±09 to 131±11 mmHg and diastolic pressure 

decreasing from 88±7 to 75±4 mmHg (both P-values=0). 

Carvedilol raises total cholesterol (p=0.031) and 

Apolipoproteins B (p=0.010). The enzyme activity 

indicates enhanced PON1 (p=0) and reduced ARE 

(p=0.005). Specifically, oxidative indicators show 

decreased MDA (p=0.001). Carvedilol improves blood 

pressure, lipid profiles, and oxidative indicators, 

suggesting therapeutic effectiveness. 

 

Table 1: Comparisons of variables before and after carvedilol treatment 

Variable Before treatment After treatment p-value 

Blood pressure (mmHg) 

Systolic 159±09 131±11 0 

Diastolic 88±7 75±4 0 

Lipid profiles (mg/dL) 

Total cholesterol 179.3±39.7 189.3±39.7 0.031 

TG 161.8±70.6 159.7± 104.1 0.059 

LDL-C 110.1±37.7 109.5±29.8 0.180 

HDL-C 49.7±11.8 49.8±15.5 0.02 

Apolipoproteins A-I 119.5±10.5 120.6±16.1 0.081 

Apolipoproteins B 79.8±14.8 90.2±13.2 0.010 

Apolipoproteins A-I/B ratio 1.50±0.4 1.39±0.2 0.159 

Enzymes activity (U/L) 

PON1 111.3±29.5 130.2±29.6 0 

ARE 60.4±7.9 59.3±9.8 0.005 

Oxidative markers 

MDA (µM) 2.10±1.3 1.39±0.6 0.001 

SLOX-1 (pg/ml) 870.6±619.8 1049.1±7880.2 0.090 

LDL-C: Low-Density Lipoprotein Cholesterol; HDL-C: High-Density Lipoprotein Cholesterol; PON1: Paraoxonase 1; ARE: Antioxidant 
Response Element; Oxidative markers; MDA (µM): Malondialdehyde; SLOX-1 (pg/ml): Selenoprotein P
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In Table 2, HDL enzyme activity is correlated with 

oxidative stress indicators including MDA, SLOX-1, and 

PON1. The negative association between MDA and PON1 

(-0.261, p=0.040) suggests that PON1 activity increases 

when MDA levels fall. Insignificant negative connection 

between SLOX-1 and MDA (-0.09, p=0.29). MDA and 

SLOX-1 have no significant relationships with the 

antioxidant response element (ARE). These findings 

demonstrate that HDL enzymes, notably PON1, may 

influence oxidative stress indicators, highlighting their 

function in oxidative damage mitigation. 

 

Table 2: Coefficients of correlation between high-density lipoprotein enzyme activities and markers of oxidative stress 

 MDA(P) SLOX-1(P) 

PON1 -0.261* (0.040) -0.09 (0.29) 

ARE -0.02 (0.91) 0.160 (0.159) 

MDA(P): Malondialdehyde (Plasma); SLOX-1(P): Selenoprotein P (Plasma); PON1: Paraoxonase 1; ARE: Antioxidant Response 
Element 
 

Fig. 1 shows a scatter plot of Pearson's correlation 

between serum paraoxonase 1 (PON-1) and MDA levels 

at 50, 100, 150, 200, and 250 U/L drug concentrations. 

Correlation analysis shows a significant connection 

(p<0.05). PON-1 activity increases as MDA levels fall, 

indicating an inverse connection. This suggests that 

Carvedilol affects MDA levels and PON-1 activity. Due to 

its antioxidant properties, the medication may reduce 

oxidative stress, especially in hypertension management.

 

 
Fig. 1: Scatter plot of Pearson's correlation between values of serum paraoxonase-1 

 

DISCUSSION  

Unlike Caringilol, it is an additional generation non-select 

β-blocker, similar to traditional β-blockers. That has no 

side effects. Given that the special metabolic, anti-

inflammatory, & antioxidant qualities of carvedilol are 

similar to those of HDL and PON1, a study aimed to 

explore how carvedilol treatment affects MDA and sLOX-

1, a lipid profiles, apoproteins, as PON1 function in 

hypertensive patients as markers of oxidative stress in 

connection to soluble lectin-like ox-low-density ldl (LDL) 

receptor. The study validated the drug's ability to reduce 

hypertension and improve metabolism by raising HDL & 

 

PON1 activity. According to the study, carvedilol's 

antioxidant benefits may be partly explained by elevated 

PON-1 activity [13]. 

A novel β-blocker antihypertensive drug, carvingilol, has 

secondary vasodilating effects due to its α1-blocking 

action. Regarding the metabolism of lipids and glucose, 

carvingilol has no effect. When carvedilol and a diuretic 

are combined, the percentage of responders rises. This 

agent has several special qualities. It has been shown 

that carvingilol inhibits the growth of smooth muscle 

cells and neutralises oxygen-free radicals in vitro and in 

vivo, in addition to its antihypertensive properties. 
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Compared to vitamin E, this molecule has far stronger 

antioxidant qualities. Carvedilol may be more effective 

than other β-blockers in improving postinfarction 

survival, slowing the atherogenesis process, and reducing 

infarct size in animal models. Carvedilol lowers morbidity 

and death in congestive heart failure individuals who are 

already on diuretics, digitalis, and angiotensin-converting 

enzyme inhibitors, according to recent studies [14]. 

Atherosclerosis and hypertension both have oxidative 

and inflammatory stressors as key players in their 

aetiology. By activating transcription factors that 

promote inflammation, oxidative stress also contributes 

to the production of inflammation. Since oxidative and 

inflammatory stress have a major part in the 

pathogenesis of atherosclerosis, understanding the 

processes causing oxidative stress and strategies for 

lowering it is essential to managing difficulties associated 

with atherogenesis. The ineffectiveness of chemical 

antioxidants, such as vitamins E and C, at scavenging 

reactive oxygen species (ROS) has prompted additional 

research into the potential ROS-suppressive effects of 

medications used to treat cardiovascular disease. It has 

been demonstrated that carvingilol use reduces 

oxidative stress because of its dual ROS-scavenging and 

ROS-suppressive qualities [15]. 

Individuals with decreased coronary flow reserve (CFR) 

suffer hypertensive left ventricular hypertrophy (LVH). It 

is unknown if carvedilol can help patients with 

hypertensive LVH with their CFR. Our goal was to find 

out how carvedilol affected CFR in individuals with 

hypertensive LVH. With six months of carvedilol 

medication, the CFR of individuals with hypertensive LVH 

but not coronary artery disease may rise [16].  

Strong antioxidants like carvingilol and a few of its 

metabolites may contribute to the medication's 

cardioprotective properties in laboratory models for 

acute myocardial ischemia. These antioxidants may also 

help shield patients' hearts from oxidative stress in 

conditions like congestive heart failure, hypertension, 

and coronary artery disease. Carvedilol's antioxidant 

properties may prevent reactive oxygen radicals from 

directly inducing cell cytotoxicity and activating 

transcription factors and genes linked to inflammatory 

and remodelling processes [17].  

As a result, carvedilol suppresses the expression of the 

gene encoding the polymorphonuclear leukocyte 

attachment molecule-1 (ICAM-1). This binding molecule 

normally invades the heart during acute ischemia and 

might worsen ischemia-induced damage. Low-density 

lipoprotein (LDL) oxidation has been inhibited by 

carvedilol's antioxidant action in vitro, reducing the 

development of this kind of LDL that is atherogenic and 

cytotoxic [18]. 

Thus, carvedilol has been demonstrated to maintain 

endothelial integrity and function while attenuating the 

accumulation of aortic lipids and reducing the number of 

monocytes & foam cells in the aorta in animal models of 

hyperlipidemia. Other beta-blockers and medications 

now used to treat Congestive heart failure, coronary 

artery disease, and hypertension do not have the same 

effects as carvedilol. The pharmacological rationale 

behind carvedilol's multiple actions could be found in its 

application to managing congestive heart failure and 

coronary artery disease. These deeds could also be 

partially responsible for the drug's ability to reduce 

mortality in congestive heart failure patients 

participating in clinical trials [19].  
 

CONCLUSIONS 

This study shows that the medication alone can cure mild 

to moderate hypertension. By raising HDL and PON-1 

activity, carvingilol exhibits positive metabolic effects 

rather than adversely affecting lipid profiles like 

traditional β-blockers do. The decrease in serum MDA 

and rise in PON-1 activity suggest Carvedilol may be an 

antioxidant. This may explain the drug's antioxidant 

benefits by increasing PON-1 activity. These findings 

suggest that Carvedilol is a promising alternative to 

standard β-blockers for hypertension control, offering 

metabolic benefits. The study on carvedilol's antioxidant 

activities in mild to moderate hypertension individuals 

fills a major gap in the literature by checking 

physiological markers. Short-term study limits long-term 

effects and safety, hence more research is needed. Lack 

of direct comparisons with other β-blockers highlights 

the need for more research on carvedilol's efficacy and 

metabolic benefits.  
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