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ABSTRACT

Phosphodiesterase 5 (PDE-5) Inhibitors are drugs that inhibit Phosphodiesterase 5 (PDE-5), the cGMP degrading
isoenzyme causing rise in concentration of cGMP in smooth muscle cells thereby reducing muscular tone. They are used for
treating Pulmonary artery hypertension, erectile dysfunction, reducing symptoms of Lower Urinary Tract secondary to
Benign Prostatic Hyperplasia (BPH) and recently on Cardio-protective effect for which the exact mechanism is not known.
To investigate and compare the anti-oxidant potential of currently available PDE-5 inhibitors: Tadalafil, VVardenafil and
Sildenafil by in-vitro Nitric oxide (NO) radical scavenging assay. Method: The anti-oxidant activities of PDE-5 inhibitors
were done using In-vitro Nitric Oxide (NO) radical scavenging assay. The nitric oxide radical scavenging activity was
highest for Tadalafil followed by Sildenafil and Vardenafil showing topmost activity of 64.74%, 54.34% and 49.83%
respectively at 1000 pg /ml whereas at the same concentration ascorbic acid (i.e. standard anti-oxidant) shows 90.16%
inhibition. From our study it showed all PDE-5 inhibitors have good anti-oxidant property that may probably play a Cardio-

protective role by improving Endothelial Dysfunction.
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INTRODUCTION

Phosphodiesterases (PDE) belongs to a group of
enzyme system that causes hydrolysis of cyclic
nucleotides, thereby regulating an important role in
intracellular levels of second messengers CAMP & cGMP
and consequently cell function. So far 11 isoenzyme
families have been recognised and based upon the
knowledge about their role at cellular and molecular level,
an incitement is provided in developing newer selective
inhibitors for various therapeutic applications [1-8].

The Selective PDE inhibitors that have been
developed currently with its therapeutic applications are
shown in Tablel.

PDE-5 inhibitors

Phosphodiesterase 5 (PDE-5) Inhibitors are drugs
that inhibits Phosphodiesterase 5 (PDE-5), the cGMP
degrading isoenzyme causing rise in concentration of
cGMP in smooth muscle cells thereby reducing muscular

tone. PDE-5 inhibitors available currently are: Tadalafil,
Vardenafil and Sildenafil. They are used for treating
Pulmonary artery hypertension and erectile dysfunction.
They are being explored for their role in reducing
symptoms of Lower Urinary Tract Secondary to BPH and
recently on Cardio-protective effect for which the exact
mechanism is unclear.

As oxidative stress plays a major role in
endothelial dysfunction leading to detrimental response on
the myocardium. Therefore the aim of our study is to
investigate and compare the anti-oxidant potentials of
PDE-5 inhibitors using In-vitro Nitric oxide (NO) radical
scavenging assay [10-16].

MATERIALS AND METHODS
Chemicals
Tadalafil, Vardenafil, and Sildenafil was
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purchased from Glenmark Pharmaceuticals Ltd. Griess
reagent, Sodium nitroprusside (SNP), phosphate buffer
saline (PBS) and ascorbic acid was purchased from A to Z
Lab Needs, Chennai, India.

Table 1. PDE inhibitors and its applications

PDE inhibitors Therapeutic applications
2 Sepsis, Acute Respiratory Distress
Syndrome(ARDS)
3 Airways disease, fertility
Dermatitis, Allergic rhinitis,
4 Multiple sclerosis, Psoriasis,
Cancer, Memory loss, Depression
Pulmonary hypertension, Erectile
5 dysfunction, cardiovascular disease,
premature ejaculation
7 Inflammation

In-vitro assay of Nitric oxide (NO) scavenging method
Anti-oxidant activity is based on Nitric oxide (NO)
radical scavenging assay. This method is based on the
inhibition of NO radical produced from Sodium
nitroprusside (SNP) in phosphate buffer saline (PBS) and
estimation done by adding Griess reagent [17,18].

Figure 1 Test-tubes containing various
concentrations of the test drugs

Vardenafil Sildenafil Tadalafil

1 ml of SNP (5mM) in PBS was taken in 5
different test-tubes and 5 different concentrations (100,
200, 400, 800 & 1000pg/ml) of each test drugs (viz.
Tadalafil, Vardenafil and Sildenafil) dissolved in 1ml of
methanol (99.8%) was added to the test-tubes. The test
tubes are then incubated at 29°C for 3 hrs. Similar
concentrations of ascorbic acid was prepared and incubated
in a similar manner which was taken as reference anti-
oxidant in the study. For control a test tube filled with
distilled water was taken and conducted in an identical
manner [19,20].

After 3 hours incubated samples were diluted with
1 ml of Griess reagent. The absorbance that is formed as a
result of diazotization of nitrite with sulphanilamide and
consecutive  coupling  with  naphthylethylenediamine
dichloride was analysed on Spectrophotometer at 546 nm.
Percentage of Inhibition of NO scavenging activity is given
by the formula:

Acontrol - Atest
Nitric Oxide scavenged (%) = ----------------=---- X100
Acontrol
Where, Acmo= Absorbance of control and Ageg=
Absorbance of test sample IC50 values were obtained by
probit analysis.
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Percentage NO radical scavenging activity

Percentage of inhibition

Concentrations of test samples

RESULTS & DISCUSSION

The nitric oxide radical scavenging activity was
highest for Tadalafil followed by Sildenafil and Vardenafil
showing topmost activity of 64.74%, 54.34% and 49.83%
respectively at 1000 pg/ml whereas at the same
concentration ascorbic acid (i.e. standard anti-oxidant)
shows 90.16% inhibition. In the study we found the Ic 50
value for ascorbic acid to be 103.59ug/ml, Tadalafil to be
615.46pg/ml, Sildenafil to be 854.32pug/ml and Vardenafil
to be 1167.82 pg/ml.

Nitric oxide (NO) is a free radical that plays a
pivotal role in regulating many biological processes inside
the body. It acts as a cell signalling molecule involved in
neurotransmission, relaxation of smooth muscle in vascular
endothelium leading to vasodilatation, suppress aggregation
of platelets and also involved in modulating cell mediated
toxicity. Excess of NO free radical is detrimental to the
tissues and involved in many pathological processes. It can
cause endothelial dysfunction leading to series of event that
has detrimental response on the myocardium. Further it
leads to myocardial ischaemia and disorder in myocardial
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reperfusion by promoting aggregation of platelets.
Inhibiting the release of NO free radical by PDE-5
inhibitors ascribe to its potential anti-oxidant activity. The
anti-oxidant activity of all the PDE-5 inhibitors increases
with increase in dose.

CONCLUSION

Our study showed that all the PDE-5 inhibitors
have significant anti-oxidant property. The nitric oxide
radical scavenging activity was highest for Tadalafil
followed by Sildenafil and Vardenafil. We can therefore
conclude that, the observed NO radical scavenging activity
of the PDE-5 inhibitors may contribute to improve
endothelial dysfunction which plays a cardio-protective role
in myocardial ischemia & reperfusion.
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