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ABSTRACT Background: Hypertension is one among the leading disease causing morbidity and mortality irrespective of
other co morbid conditions. Hypothetically the culprit behind has been the accumulation of free radicals causing
oxidative stress. Oxidative stress plays a vital role in pathophysiological changes in hypertension. Prescribing 2 or 3 medications is one
among the cause for major drug interaction and hence to prevent it, necessity of the pertained drug for the disease to act as a scavenger is
the need of the hour in current scenario. Objective: In this study we are intended to find antihypertensive drug Carvedilol (3.125mg)
percentage of scavenging action of nitric oxide radicals against the standard ascorbic acid and commercially available vitamin C. Result: It is
found that the nitric oxide scavenging activity of Carvedilol (3.125) is quite appreciable (75.74%) when compared to ascorbic acid (98.5%)
and Vit C(90.58%).
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Introduction

Hypertension contributes to the pathophysiology of various
diseases like renal failure, cardiovascular disease and
cerebrovascular accident. Vascular remodeling, endothelial
dysfunctions are few among those which contributes to the
pathogenesis of hypertension and are basically due to oxidative
stress caused by free radical accumulation. Among the free radicals
producing oxidative stress, reactive oxygen species (ROS) and
reactive nitrogen species (RNS) are the major culprit. These are
responsible for the decreased nitric oxide bioavailability as well as
decreased antioxidant capacity in vascular structures.

Reactive Nitrogen species and Oxidative stress

Direct scavenging of O, towards ONOO™ by NO is the antioxidant
role of nitric oxide. NO is one of the biological molecule which can
act against the free radical in vascular structures. Formation of
ONOO' (PEROXYNITRITE) a free radical require no specific enzymes
as it is faster than the enzyme superoxide dismutase(antioxidant).
Consequently peroxynitrite at physiological PH equilibrates rapidly
and forms highly reactive hydroxyl radical (HO). ONOO has the
capacity to interact with proteins, amino acids like cysteine,
methionine, tryptophan and histidine oxidation, tyrosine nitration,
lipids. Rapid conversion of peroxynitrite further produces highly
reactive hydroxyl radical (HO) which aggravates endothelial
damage and vascular derangements. Hence it is very essential for a
scavenger to remove the free radical species, which is done by NO.
But the non availability of NO at the blood vessels due to
pathophysiological changesin hypertension further complicates by
accumulating free radicals. Hence the anti hypertensive's which we
are choosing if it not only addresses the pathology if it has
antioxidant property will favor the prognosisina positive way.

Carvedilol (3.125mg) and vitamin C

The test drug (Carvedilol (3.125mgq)) is a potent a , adrenoreceptor
antagonist , competitive 3 adrenoreceptor antagonist (a calcium
channel antagonist at high concentration).The renal sparing effect
of Carvedilol plays a vital role in choosing this very own drug as
antihypertensive for the elderly. It reduces the mean arterial
pressure without altering or compromising the renal blood flow and
urinary sodium excretion. Many studies revealed the antioxidant
property of Carvedilol on ROS (reactive oxygen species).This study
contributes for the nitric oxide scavenging action of Carvedilol
3.125mg.

Vitamin Cisamuch known potentantioxidant.

Both the drugs are compared with the standard to reveal the
percentage of scavenging action of nitric oxide.

Objective

In this study we are intended to find antihypertensive drug
Carvedilol (3.125mg) percentage of scavenging action of nitric
oxide radicals against the standard ascorbic acid and commercially
available vitamin C.

Materials and Methods

Principle:

Sodium nitroprusside in aqueous solution at physiological pH
spontaneously generates Nitrite oxide which interacts with oxygen
to produce Nitrite ions, which can be measured at 550nm by
spectrophotometerin the presence of Griess reagent (KumarSetal.,
2008).

NitricOxide Scavenging Activity:

1.Test sample: crude drug of Carvedilol (3.125mg)
2.Reference antioxidant: Ascorbicacid
3.Solvent:sodium nitroprusside in phosphate buffer
4.Reagent: Griessreagent

5.Spectrophotometer

Procedure:

The crude drug extracts (Tablet. Carvedilol 3.125mg and
commercially available vitamin C) was dissolved in distilled water
(separately) for this quantification. Sodium Nitroprusside (5mM) in
standard phosphate buffer saline (0.025M, pH 7.4) which was
incubated with 100 mg/ml of sample and tubes were incubated at
29°C for 3 hours. Control experiment without the test compounds
but with equivalent amount of buffer was conducted in an identical
manner. After 3 hours incubated samples were diluted with 1 ml of
Griess reagent. The absorbance of the colour developed during
diazotization of Nitrite with sulphanilamide and its subsequent
coupling with Napthyl ethylene diamine hydrochloride was
observed at 550nm on spectrophotometer. Same procedure was
done with ascorbic acid which was standard in comparison to
sample.

Calculations

(Control - test) x 100

Inhibition (%)= ————————————
Control

RESULTS

Table 1: Comparison of percentage of inhibition of Carvedilol
3.125mg and commercially available Vitamin C with Ascorbic
acid (standard)

S.NO. NAME OF THE SAMPLE INHIBITION %
1. Carvedilol (3.125mg) 75.74
2. Commercial available Vit C 90.58
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Figure 1: Bar Chart Comparing Percentage of Inhibition of
Carvedilol 3.125 mg and commercially available vitamin C with
AscorbicAcid (standard)

INHIBITION %

Carvedilol (3.125mg) Commercially available yit ¢ Standard

DISCUSSION

The nitrogen oxide scavenging activity was recorded in terms of
percentage Inhibition. It was observed from that both Carvedilol
3.125 (75.74%) and commercially available Vitamin C (90.58%) has
shown nitrogen oxide scavenging activity (Table 1). The Results
obtained were comparative to Ascorbic acid standard. Higher
Percentage Inhibition indicates better scavenging activity or
antioxidant potential. When compared to commercially available
vitamin c and standard Carvedilol 3.125mg shows an appreciable
efficacy ininhibiting oxidative stress. (Figure.).

Apart from its antihypertensive action Carvedilol 3.125 possess
scavenging action of free radicals thereby reducing oxidative stress
and improves the prognosis of co morbid conditions in a
hypertensive.

CONCLUSION

In this study antihypertensive Carvedilol 3.125 has additional
antioxidant activity which makes it a novel therapy for the
management of Hypertension.

LIMITATIONS

This study was done with lower dose of Carvedilol, the amount of
antioxidant property in higher doses can be further assessed also
other methods of evaluation of antioxidant can also be done bothin
vivoandinvitro studies.
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