ANTI - ARRYTHMATICS

Subject Name : Medicinal Chemistry



ANTI ARRYTHMATICS

Anti arrhythmics ??7?? —

In a textbook - Interesting but sedative.

2 [nsomnia




. A-RHYTHM —IA
« Defn- Arrhythmia is deviation of heart from

left aum

normal RHYTHM. Sino-awiol node L

* RHYTHM

1) HR- 60-100 fight crom Y |

2) Should origin from SAN RighiVenwicle — La# Venkice
3) Cardiac impulse should propagate through

normal conduction pathway with normal
velocity.




Arrhythmia

Arrhythmia is an abnormality of rate, regularity, or site of
origin of the cardiac impulse or a disturbance in

conduction.

use an alteration in the normal

nd ventricles.



500 Atrial fibrillation
Atrial flutter

Paroxysmal TA

Simple tachyarrythmia

Normal range

Mild bradyarrhythmias
moderate BA

Severe BA



ARRHYTHMIAS

Sinus arrythmia =

Atrial arrhythmia

Nodal arrhythmia
(junctional)

Ventricular arrhytmia




* Impulse generation and transmission
* Myocardial action potential

* Depolarization and repolarization waves as
seen in ECG




TYPES OF CARDIAC TISSUE (ON THE BASIS OF IMPULSE
GENERATION)

* AUTOMATIC/ PACEMAKER/ CONDUCTING FIBRES (Ca++
driven tissues)

OIncludes SA node, AV node, bundle of His, Purkinje fibres
[JCapable of generating their own impulse

A node acts as Pacemaker of heart

ONTRACTILE FIBRES




Plateau phase

-80 mV|
-90 mV

OUTSIDE

MEMBRANE

INSIDE
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Cad a action potntial.imps

-80 mV
-90 mV

OUTSIDE

MEMBRANE
INSIDE




Fast channel AP Slow channel AP

Occurs in atria, ventricles, PF =

Predominant ion in phase-0 »

is Na+
Conduction velocity more

Selective channel blocker is
tetradotoxin, LA

Occurs in SA node, A-V node
Predominant ion in phase-0
is Ca?t

Less

Selective channel blockers
are calcium channel
blockers




Automaticity — Capacity of a cell to undergo spontaneous
diastolic depolarization

e Excitability — Ability of a cell fo respond to external stimulus
by depolariztion

nreshold potential — Level of infracellular negativity at which
mplete depolarization occurs.

mined primarily by



Refractory period

| Absolute  Relative
Absolute refractory :‘m ﬁo‘;‘ow
period: A second
response 1s not
possible regardless of
strength or duration Relative refractory
of the stimulus. period: A second
response can be
Voltage elicited, but at a
greater “cost” (i.e,
strength and/or




MECHANISMS OF CARDIAC ARRYTHMIA

* Abnormal impulse generation:
* Depressed automaticity
« Enhanced automaticity

* Triggered activity (after depolarization):

depolarization




CLASSIFICATION BASED ON CLINICAL USE

 Drugs used for supraventricular arrhythmia's

* Drugs used for ventricular arrhythmias

* Drugs used for supraventricular as well as ventricular

Amiodarone, - blockers, disopyramic




Class-I: Membrane stabilizing agents (Na* channel blockers)

A. Little decres
> PHENYTOIN

A. Marked decrease dv/dt of O phase

> PROPAFENONE
> FLECANIDE
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Quinidine

Disopyramide Moricizine




Propaphenone

Flecanide




CLASS-II: ANTIADRENERGIC DRUGS (B-BLOCKERS)

i

HN—C—CH—NH;

Lignocaine

mexelitine /




CLASS - Il = REPOLARISATION PROLONGATORS

I

: O S

I
CH,CH,CH,CHj,

;

V/

Bretylium Tosylate




CLASS - IV - CALCIUM CHANNEL BLOCKERS
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Class IA drugs slow

Phase 0 depolarization,

and slow conduction.
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prolong action potential,

NN\

Quinidine, procainamide,
and disopyramide block
open or inactivated sodium




QUINIDINE

CH=CH,

HO

Pharmacological effects
or excitability

1. Used to maintain sinus rhythm after cardioversion of atrig/

fibrillation.

2. Suppression of supraventricular and ventricular arrhyth




Class IB drugs

Lignocaine, phenytoin,
mexiletine

Block sodium channels
also shorten
repolarization

~
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Class 1B drugs shorten
Phase 3 repolarization
and decrease the duration
of the action potential.
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PROCAINAMIDE

CONHCH,CH, N(C,Hz,
=
i

NH-,

7N

CONHCH;CH3N(CaHz s

7

1. In the tfreatment of ventricular arrythmias, this is resistant to lignocg#ée ghd

those of following myocardial infarction.

2. Employed to maintain sinus rhythm after cardioversion of atridl fibrillation.



MEXELETINE

4

LU dimethylphenoxy)propan-T-amint

CHj, oexiletine

CHj
-HCI
OH * CICH,COCH; ———> O——CH,—COCHj,4
CHj




MEXILETINE

2. — chronic treatment of ventricular arrhythmias
ith previous MI — Unlabelled use in diabetic




AMIODARONE

Class - lll - Repolarisation prolongators

Prolongs ventricular repolarisation and the effective refractory
period.
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SOTOLOL

CH;
e O
HiC™ ‘H
It is only recol

potentially serious side effects.
Evidence does not support a decreased risk









