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Abstract— HERG is the protein which is found in the potassium ion channel which is mainly used to check the cardiac action
of heart in which we can see the heart rhythm and its abnormality by the Q.T syndrome through electro gram where Q.T
interval was extended or prolonged for that the various reports are coming for sudden death due to cardiac arrest.
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I.  INTRODUCTION

During many years it has been found that various drugs wore
withdrawn from the market as there are various reports of
sudden death due to cardiac arrest.

In many of the above case the abnormality of the cardiac
muscles repolarization was absorbed this can be
characterized in the electro gram where the QT interval was
extended or prolonged.

This abnormality induced ventricular tachycardia which
caused degeneration and ventricular fibrillation resulting in
sudden death.

It was noted that almost all cases in which cardiac action
potential was prolonged was due to explosion of drug to
block one specific mechanism found in the heart which was
blocking of IKR current in the heart.

In various cases it was that the potassium ion channel which
is encoded by HERG gene.

This HERG gene is mainly responsible and the rout caused
of QT prolongation in electrocardiogram which is induced
by drugs. This channels is the most crucial step for the
repolarization of cardiac membrane.

HERG from the largest portion of the ion channels protein
which is responsible for the conduction potassium ion in the
muscles cell of the heart. If the dose of the drugs or its
concentration is found to have affinity to word HERG
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ligand. Then this rises in affinity can caused in increased in
the prolonged in QT interval.[1,2]

The FDA has been working from 2005 on this issue so that
new molecular moieties are evaluated from TQT studies to
find out the effect of drug.

HERG is the major form of ion channel protein which
carries out potassium ion from the heart muscles. This
HERG potassium channels are made up of 4alpha sub units
and these subunit are forming channel like structure in
plasma membrane.

These subunits are made up of 6 trance membrane helical
like structure which as S1, S2, S3, S4, S5, S6 the S4 helix is
made up of arranging and lysine in amino acid receptor.
These allowed the channels by reacting to the voltage
gradient by changing conformations and thus acting between
conducting and non-conducting forms.[3,4]

This process is known as gating. These channels are very
much sensitive to bind with the drug in the presence of
decreased extracellular potassium, Membrane this can result
in decreased channels functions.[5]

Cetirizine is the 2nd generation antihistamine drugs used to
treat allergies chemical formula C21H25CIN203 it has also
so many types adverse effect for example cardiac failure,
tachycardia, fatigue etc.[6,7]
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Fig -1.2 3D Structure of Cetirizine.

Il. METHODOLOGY

For the purpose of molecular docking, structure of HERG
solved at 1.46,A resolution was utilization . ligand docking
was accomplished by the GOLD 4.0.1 (Genetic
Optimization for Ligand Docking) program developed in
CCDC (Cambridge Crystallographic Data Centre ),
UK.GOLD uses genetic algorithm for docking flexible
ligand into the protein binding sites.

Thus, it uses the full range of ligand conformational
flexibility with the protein binding sites residues, in which
only side chains are made flexible during the docking
process.[8]

Software are used then ligand HERG receptor are
downloaded in PDB( Protein Data Bank )after that drug are
docking in the GOLD software for molecule interaction. and
we got hydrogen bond ,pi-pi interaction ,hydrophobic bond
for that potassium channels inhibit, QT interval prolonged
because of that cardiac arrest occurs.[9]

I1l. RESULTS AND DISCUSSION

The GOLD fitness score (GFS) was used to indicated the
protein-ligand binding affinity.

Firstly we have drawn a drug structure in CAM 2D ULTRA
after that CAM 3D ULTRA are used for energy
minimization for minimization Gamess

The docking of cetirizine was performed in the cryo
structure of HERG.GOLD 4.0.1 software was used for the
docking process the binding radius was made 20 Armstrong
and the geometric centre was selected as Y652 all the above
binding was studies an a final lead was selected.
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While examination the binding process which was obtained
after docking it can be summarized that Cetirizine binding to
the central cavity of the HERG channels and pi —pi bond and
hydrogen bonding introduction with THR 623 (Subunit A)
and TYR 652 (Subunit C). In the docking model it was
observed the aromatic group of cetirizine was showing
bonding with the size chain of (TYR652, Subunit C).

It was also noted that the hydrophobic group was showing
bonding with the benzene ring of PHE-656 from the above
studies we can concluded that cetirizine was inhibiting
HERG channels and hence it was inhibiting the current
which was flowing through these channels this caused
extension of QT channels and thus prolonged the cardiac
action potential.

The result obtained in the above studies through light on the
side effect which is caused by consuming cetirizine in large
dosage leading to cardiac failure

Fig- 2.3 Central cavity of the HERG channels where, pi —pi
bond and hydrogen bonding introduction with THR 623
(Subunit A) and TYR 652 (Subunit C) where aromatic
group of drug was showing bonding with the size chain of
(TYR652, Subunit C). shown in the figure.

[ QT Interval

Fig-2.4 In the cardiac heart rates PQRST where the QT
interval is prolonged due to the effect of drug as shown in
the figure.
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