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ANTIARRHYTHMIC AGENTS 

Antiarrhythmic agents corrects the arrhythmia of the heart. Cardiac arrhythmias are frequent problems 

in clinical practice, occurring in up to 25% of the patients treated with digitalis, 50% of the 

anaesthetized patients, and over 8% of the patients with acute myocardial infarction. Many factors can 

precipitate or exacerbate arrhythmias, ischaemia, hypoxia, acidosis, alkalosis, electrolyte 

abnormalities, excessive catecholamine exposure, autonomic influences, drug toxicity, over stretching 

of cardiac fibres, and the presence of any diseased tissue. However, all the arrhythmias results from the 

following: 

1. Disturbances in impulse formation 

2. Disturbances in impulse conduction 

3. Or both 

The different types of cardiac arrhythmias are the following: 

1. Extra systole: Premature beats due to abnormal automaticity or after depolarization, arising from 

atrioventricular (AV) node, atrium, or ventricle. 

2. Paroxysmal supraventricular tachycardia: Sudden onset of atrial tachycardia mostly due to 

circus re-entry type within or around the AV node. 

3. Atrial flutter: Higher impulse and the arterial beat upto 200–350/min. 

4. Atrial fibrillation: Arterial fibres are activated asynchronously at the rate of 300–550/min. 

5. Ventricular tachycardia: It is a run of four consecutive ventricular extra systoles. It may be 

sustained or unsustained arrhythmia due to discharge from ectopic focus. 

6. Torsades de pointes: Twisting of valves leads to polymorphic ventricular charge and produces 

asynchronous complexes. 

7. Ventricular fibrillation: Fractional activation of ventricles resulting in incordinated concentration 

of fibres with loss of pumping function. 

Atrio-ventricular block: It is due to depression of the impulse conduction through AV node and 

bundle of his due to vagal influence and ischaemias. 
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Antiarrhythmic drugs are classified into four types, according to their electrophysiological properties. 

The drugs that are used for arrhythmias are sodium, potassium, and calcium channel blockers. Some 

have additional or even primary autonomic effects. 

Class 1: These have primary action on Na
+
 and K

+
 across the cell membrane. 

Class 2: These have primary action to suppress adrenergically mediated ectopic activity. 

Class 3: These are the drugs that prolong the repolarization. Action potential is widened and effective 

refractory period is increased. 

Class 4: Their primary action is to inhibit Ca
2+

 mediated currents. 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

Class I: Blockade of fast sodium ion channel by depressing phase of the action potential 

MECHANISM OF ACTION:  

These agents block the specific channels and decrease the threshold for excitability. It decreases the 

conduction velocity in fast response tissues and increases QRS duration. These drugs also inhibit the 

triggered activity arising from delayed after depolarization (DAD) or early after depolarization (EAD) 

Class-I 
Quinidine sulphate, 

Procainamide hydrochloride 

Disopyramide phosphate 
 

Class II 

Propranolol, Timolol & Atenolol 

Class III 

Amiodarone, Sotalol. 

 

Class IV 

Verapamil , Deltiazem 
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and shifts the voltage dependence of recovery from inactivation to more negative potentials, thereby 

tending to increase the refractioners. 

1. Quinidine Sulphate 

 

PROPERTIES:  

It exists as a white or almost white crystalline powder or silky colorless needles. It is insoluble in 

acetone and slightly soluble in water, but soluble in boiling water and alcohol. Quinidine is an alkaloid 

isolated from cinchona bark. It is dextrorotatory diastereoisomer of quinine. 

USES 

 Quinidine is very useful for long-term treatment of ventricular premature depolarization or to 

prevent recurrences of ventricular tachycardia after cardioversion of this arrhythmia.  

 Quinidine should not be used without prior digitalization. It can cause cinchonism, characterized 

by hearing loss, vomiting, and diarrhea. 

 

2. Procainamide HCl  
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Synthesis 

 

PROPERTIES 

 It is a white crystalline powder, odourless, and soluble in water, alcohol, slightly soluble in 

chloroform, very slightly soluble in ether. It was developed in the course of research for compounds 

structurally similar to procaine. It is also more stable in water than procaine.  

USES 

 It is useful in suppressing arrhythmias of ventricular origin.  

 It is also effective against premature artrial contractions and artrial fibrillations.  

 It is used in the management of myotonia. 

  It is also used in the treatment of arrhythmias in alcohol withdrawal. 

3. Disopyramide Phosphate  
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Synthesis 

 

PROPERTIES: 

It is a white or almost white powder, which is soluble in water, sparingly soluble in alcohol, and 

insoluble in methylene chloride. 

UESE 

 Used as an antiarrhythmic agent. 

 

4. Lidocaine 

.  

Synthesis and drug profile are discussed under module V ‘Local Anaesthetics’. 
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5. Phenytoin 

.  

 

 Already done under Anticonvulsant. 

 

6.  Mexiletine HCl 

 

PROPERTIES: 

It exists as white crystals, which is soluble in water and alcohol. It resembles lidocaine as it possesses 

a xylyl moiety, but is otherwise different chemically.  

USES 

 Mexiletine is most useful in suppressing symptomatic ventricular arrhythmias. 

 

7. Tocainide HCl  
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PROPERTIES: 

 It exists as a white crystalline powder with bitter taste and soluble in water or in alcohol. Tocainide is 

another lidocaine congener and is similar to mexiletine in its electrophysiologic properties and 

antiarrhythmic action. 

 

8. Lorcainide HCl 

 

 USES:  

 Lorcainide proved to be effective in reducing ventricular arrhythmias and tachycardias. 

 

9. Sotalol  

 

 

MECHANISM OF ACTION:  

These are the drugs that mediate the actions through β receptors. β-adrenergic receptor antagonists 

slow the heart rate and decrease the myocardial contractility; these also prolong the systolic 

conduction and disturb the ventricular fibres. Dimensions of the ventricle and oxygen consumption are 

decreased, and thereby decreases the heart rate and aortic pressure. In blood vessels, these drugs 

reduce the noradrenaline release from the sympathetic terminals and decrease the rennin from the 

kidney due to the blockade of β receptors. 

PROPERTIES: It is a white or almost white powder that is insoluble in methylene chloride, but 

freely soluble in water and in alcohol. It contains a chiral centre and is marketed as a racemic mixture. 

Because of its enantiomers, its mechanism of action spans two of the antiarrhytmic drugs classes. The 
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l (–) enantiomer has both β-blocking agent (Class II) and potassium channel-blocking (class III) 

activity. The d (+) enantiomer has class III properties similar to those of the (–) isomer, but its affinity 

for the β-adrenergic receptors is 30–60 times lower.  

USES: 

 The sotalol enantiomers produce different effects on the heart.  

 Class III action of d-sotalol in the sinus node is associated with slowing of the sinus heart rate, 

whereas β-adrenergic blockade contributes to the decrease in the heart rate observed with l or 

d-sotalol.  

 It is effective against both supraventricular and ventricular arrhythmias. 

 

10. Amiodarone 

 

MECHANISM OF ACTION:  

The prolongation effect is mostly due to the blockade of K
+
 channels, although enhanced inward Na

+
 

current also prolongs the action potentials increased inward current produces the QT prolongation. The 

cardiac block of K
+
 channels increases action potential duration and reduces normal automaticity. 

PROPERTIES:  

It is a white to cream-coloured crystalline powder, which is sparingly soluble in water, soluble in 

alcohol and chloroform.  

USES: 

 It is an iodinated benzofuran derivative, which is effective in maintaining rhythms in patients 

who has direct current shock for atrial fibrillation.  

 It is also used as an antianginal agent. 
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ANTI-HYPERLIPIDEMIC AGENTS 

The lipids of human plasma are transported into the macromolecular complex and termed as 

lipoproteins. A number of metabolic disorders that involve the elevation of any lipoprotein series are 

termed as hyper lipoproteinaemias or hyperlipidaemia. The two major clinical sequelae of the 

hyperlipoproteinaemia are the acute pancreatitis and atherosclerosis. Lipoproteins contain alipoprotein 

(apo). Blood conveys lipids into the artery wall that have low-density lipoprotein. 

The pharmacological agents that reduce the concentration of plasma lipids are called 

hypocholestrolaemic agents. An increase in the plasma lipids, particularly cholesterol is a common 

feature of atherosclerosis, a condition involving arterial damage, which may lead to ischaemia heart 

diseases, myocardial infarction, and cerebrovascular accidents. 

Lipids are insoluble in water, and they are transported into the plasma as lipoproteins, an increase in 

the plasma concentration of these substances is called hyperlipidaemia or hyperlipoproteinaemia. 

Lipoproteins consists of central core of hydrophobic lipids (triglycerides or cholesterylesters) encased 

in a more hydrophilic coat of polar substances—phospholipids, free cholesterol, and associated 

proteins, that is, apoproteins. 

Lipoproteins are classified into four types: high-density lipoprotein (HDL), low-density lipoprotein 

(LDL), very low-density lipoprotein (VLDL), and chylomicrons. 

Hyperlipoproteinaemias can be the following: 

 

Primary 

1. Due to a single gene defect: It is familial and called monogenic or genetic. 

2. Multiple gene: Dietary and physical activity related causes ‘polygene’ or multifactorial. 

Secondary 

These are associated with diabetes, myxoedema, nephritic syndrome, chronic alcoholism, and drugs 

(corticosteroids, oral contraceptives, β blockers), etc. Globally, in blood, the primary carrier of plasma 

is cholesterol esters and very low-density lipoproteins. The current pharmacotherapy includes the 

following: 

1. HMG CoA reductase (or 3-hydroxy-3-methyl-glutaryl-CoA reductase or HMGR) inhibitors 

(statins). 

2. Bile acid sequestrants (resins). 

3. Drugs that activates lipoprotein lipase (fibrin acid derivatives). 
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4. Drugs that inhibit lipolysis and triglyceride synthesis (nicotinic acid).  

 

Combined therapeutic regimen is useful in the following cases: 

 When LDL levels are insignificantly increased during treatment of hypercholesterolaemia with a 

resin. 

 When LDL and VLDL levels are both elevated initially. 

 When LDL and VLDL levels are normalized with a single agent. 

 When elevated level of lipoprotein or HDL deficiency coexist with other hyperlipidaemia. 

 

Fibric acid and bile acid sequestrants are useful in the treatment of familial hyperlipidaemia of which 

some are intolerant of niacin. HMG CoA reductase inhibitors and bile acid sequestrants synergistically 

control the familial hypercholesterolaemia, but they may not control the levels of VLDL in some 

patients with familial combined hyperlipoproteinaemia. Niacin and bile acid sequestrants effectively 

control LDL levels during resin therapy of familial combined hyperlipoproteinaemia or other disorders 

involving both increased VLDL and LDL levels. Reductase inhibitors and Ezetimibe are used in 

treating primary hypercholesterolaemia and has some use in the treatment of homozygous familial 

hypercholesterolaemia. 

 

 

 

 

 

 

 

 

 

  

  

 

 

 

CLASSIFICATION OF 

ANTIHYPERLIPIDEMIC DRUGS 

HMG COA-Reductase inhibitor 

Lovastatin 

Fibrates 

Clofibrate 

 Miscellaneous 

Cholesteramine and 

Cholestipol 
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 HMG CoA-Reductase Inhibitors 

Mode of action:  

These kinds of drugs competitively inhibit the conversion of 3-hyroxy-3-methyl glutaryl coenzyme 

(HMG CoA) to mevalonate, which is the rate-limiting step in cholesterol synthesis and results in 

receptor mediated uptake and catabolism of intermediate density lipoprotein and very low-density 

lipoprotein. 

1. Lovastatin 

 

Properties and uses: It is a white or almost white crystalline powder, insoluble in water, soluble in 

acetone, and sparingly soluble in ethanol. Used as HMG Co-A reductase inhibitor and lipid-regulating 

drug. 

 Fibrates 

Mode of action: These drugs activate receptors called α-peroxisome proliferator-activated receptors, 

which enhance the synthesis of lipoprotein lipase and increase the degradation of very low-density 

lipoprotein. This also enhances the fatty acid oxidation. 

2. Clofibrate 

 

Properties and uses: It is a colourless to pale yellow liquid with acid taste, insoluble in water. It is a 

drug of choice in the treatment of type III, IV, and V hyperlipoproteinaemias. 
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 Miscellaneous 

Mode of action:  

It is a styrene copolymer with divinyl benzene and quaternary ammonium functional group. The 

resin is insoluble in water, remains unchanged in the intestinal tract, unaffected by digestive 

enzymes, and is not absorbed. These are basic ion exchange resins, which binds with bile acids, 

interferes in the enterohepatic circulation, and leads to the excretion of cholesterol in faeces. This 

also indirectly leads to the enhanced hepatic metabolism of cholesterol to bile acids, so more LDL 

receptors are exposed on liver cells and the plasma intermediate density and very low-density 

lipoprotein clearance is more. 

       3. Cholestyramine 

 

Properties and uses: It is a white or almost white fine powder, and is hygroscopic, insoluble in water, 

in methylene chloride and in ethanol, used as lipid-regulating drug. 

4. Colestipol 

 

 

Properties and uses: It exists as yellow to orange beads, hygroscopic in nature. It swells, but does not 

dissolve in water and dilute aqueous solutions of acids and alkali, insoluble in ethanol and in 

dichloromethane. It is an insoluble copolymer of diethylene triamine and epichlorhydrin, containing 
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secondary and tertiary amine functionalities. It is potent in reducing cholesterol levels. It is effective in 

the treatment of type II hyperlipoproteinaemias. 

 

Coagulant and Anticoagulants 

Homeostasis is the cessation of blood loss from damaged vessels. Platelets first adhere to 

macromolecules in the sub endothelial regions of injured blood vessels; they aggregate to form the 

primary haemostatic plug. Platelets stimulate the local activation of plasma coagulation factors, 

leading to generation of a fibrin clot that reinforces the platelet aggregate. Later, as wound healing 

occurs, the platelet aggregates and fibrin clots are degraded. Thrombosis is a pathological process in 

which a platelet aggregates and a fibrin clot occludes blood vessels. Arterial thrombosis may result in 

ischemic necrosis of tissues supplied by the artery (e.g. myocardial infarction due to thrombosis of 

coronary artery). Venous thrombosis may cause tissue drain by the vein to become edematous and 

inflamed. 

Coagulation of blood comprises the formation of fibrin by a series of interactions among a large 

number of protein factors and other substances. Blood coagulation process requires coagulation 

factors, calcium, and phospholipids. 

The coagulation factors (proteins) are manufactured by the liver. 

Ionized calcium (Ca
++

) is available in the blood and from intracellular sources. 

Phospholipids are prominent components of the cellular and platelet membranes. They provide a 

surface on which the chemical reactions of coagulation can take place. The coagulation factors are 

numbered in the order of their discovery. 

Factor I—Fibrinogen 

Factor II—Prothrombin 

Factor III—Tissue thromboplastin (tissue factor) 

Factor IV—Ionized calcium (Ca++) 

Factor V—Labile factor or proaccelerin 

Factor VI—Unassigned 

Factor VII—Stable factor or proconvertin 

Factor VIII—Antihaemophilic factor 

Factor IX—Plasma thromboplastin component, Christmas factor 

Factor X—Stuart–Power factor 
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Factor XI—Plasma thromboplastin antecedent 

Factor XII—Hageman factor 

Factor XIII—Fibrin stabilizing factor 

  

Mechanism of Blood Clotting 

Coagulation can be initiated by either of the two distinct pathways (Fig. 1.1): 

1. The intrinsic pathway can be initiated by events that take place within the lumen of blood vessels. 

This requires only elements (clotting factors, Ca
++

 platelet surface, etc) found within or intrinsic to the 

vascular system. 

2.   The extrinsic pathway is the other route to coagulation. It requires tissue factor (tissue 

thromboplastin), a substance that is extrinsic to or not normally cumulating in the vessel. Tissue factor 

is released when the vessel wall is ruptured. 
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Anticoagulants 

Anticoagulants are drugs that prevent the clotting of blood. Heparin is a glucosaminoglycan found in 

the secretory granules of mast cells. It is synthesized from uridine diphosphate sugar precursor as a 

polymer of alternating D-gluconic acid and N-acetyl-D-glucosamine residue. About 10–15 

glucosaminoglycan chains, each containing 200–300 monosaccharide units, are attached to a core 

protein and yield a proteoglycan with a molecular mass of 750,000–1,000,000 daltons. The 

glucosaminoglycan then undergoes a series modification, which includes n-acetylation and n-

sulphonation of glucosamine, epimerization of D-gluconic acid to L-iduronic acid, O-sulphation of 

iduronic and glucoronic acid residues at the C2 position, and O-sulphation of glucosamine residue at 

C3 and C6 position. Each of these modification reactions is incomplete, yielding variety of 

oligosaccharide structures. After the heparin proteoglycan has been transported to the mast cell 

granule, an endo-β-D-glucuronidase degrades the glycosamionoglycan chains to 5000–30,000 dalton 

fragments over a period of hours. 

CLASSIFICATION 

Anticoagulants are classified as follows: 

I. In vitro anticoagulants: Heparin, Sodium oxalate, and Sodium citrate. 

II. In vivo anticoagulants. 

1. Heparin: injectable 

2. Oral 

a. Coumarin derivatives: Warfarin, Bishydroxycoumarin. 

b. Indandiones: Phenindione, Diphenadion. 

1. Warfarin 

 

Properties and uses: Warfarin sodium is a white hygroscopic powder, soluble in water, alcohol, and 

acetone, very slightly soluble in methylene chloride. The (–) (S) isomer of warfarin has shown itself to 

be five to eight times more potent than (+) (R) enantiomer. Warfarin is a synthetic anticoagulant used 

in patients undergoing orthopaedic surgery. 
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SYNTHESIS 

 

2. Acetomenadione 

 

Mode of action:  

It maintains normal blood clotting and acts by reducing excessive bleeding. 

Properties & uses: 

It is white solid, very soluble in water & is stable under normal temperatures & pressures. It is used in 

the treatment of coagulation disorders due to vitamin K deficiency. It is also used in the management 

of anticoagulant induced prothrombin deficiency.  

3. Menadione 

 

Mode of action:  

It is a vitamin K3 and is involved as a cofactor in the Carboxylation of glutamic acid residues of 

certain proteins in the body. These proteins are vitamin K dependent coagulation factors II, VII, 1X 

and X. 

Properties & uses: 

It occurs as bright yellow crystals, insolube in water. It has very faint acrid odour. It gets metabolised 

in the liver by glucuronidation to give inactive metabolites. It must be stored in air tight container 
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protected from light. It is used in the treatment of hypoprothrombinemia. Sometimes it is used as a 

nutritional supplement in animal feed as it has some vitamin K activity. 

4. Anisindione 

 

Mode of action: It reduces the synthesis of active coagulation factors like II, VII, IX & X along with 

anticoagulant proteins C and S. It inhibits the vitamin K dependent gamma Carboxylation of precursor 

proteins. 

Properties & uses: 

It occurs as pale yellow crystals to fine white crystalline powder, slightly sweet odour insoluble in 

water and slightly soluble in ether, methanol and hydrochloride. It gets metabolised in the liver. It is 

used as anticoagulant. It is used in the prevention & treatment of venous thrombosis, treatment of 

pulmonary embolism. 

5. Clopidogrel: 

 

 

Mode of action: 

It inhibits platelet aggregation by blocking the G- coupled platelet ADP (adenosine diphosphate) 

receptor .It is a prodrug and is activated by the help of Cytochrome enzymes. On activation it 

irreversibly binds and inhibits ADP receptor which is involved in the activation of platelets and their 

aggregation. 

Properties & uses: 

It is a white or almost white crystalline powder, sparingly soluble in water In gets metabolised in the 

liver by hydrolysis to give inactive metabolite. 
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CONGESTIVE HEART FAILURE 

Congestive heart failure is a state when the heart is not able to pump sufficient blood to meet the 

body's requirements. In this the efficiency of the heart muscles gets reduced i.e there is reduced force 

of contraction due to overloading of the ventricle. In this condition blood supply to the heart is not able 

to meet the metabolic demands of the heart for oxygen CHF (Congestive Heart Failure) occurs when 

there is more demand of oxygen to the heart than its supply. It generally occurs in overloaded 

conditions like kidney diseases, anemia, viral infections of the heart (e.g. HIV) etc. Major causes of 

CHF are myocardial Infarction, abnormal heart beats, uncontrolled hypotension, coronary artery 

disease, high blood pressure atrial fibrillation and valvular heart disease. For the prevention and 

control of CHF we have to use agents which increase the force of contraction of the heart. Positive 

inotropic agents are generally used for this purpose. Positive inotropic agents are the drugs which 

increases the strength of muscle contraction. These drugs increase the concentration of intracellular 

calcium by inhibiting the Na K ATPase enzyme. With the increase in calcium ion concentration there 

is increase in myocardial contractility.  Many substances have positive inotropic effects and cardiac 

glycosides are one of them. 

 Cardiac glycosides are mainly used in the treatment of heart failure. These glycosides are 

present in digitalis, squill and stropanthus. 

 Cardiac glycosides present in digitalis are obtained from the Digitalis purpurea. Their aglycone 

part is steroidal in nature. 

 Digitalis lanata gives richers source of cardiac glycoside in comparison to Digitalis purpurea. 

On hydrolysis, these glycosides give aglycone and sugar Aglycone moiety is responsible for 

any cardiac effect while sugar moiety helps in the solubility and distribution of the glycoside. 

Main aglycones present are 

1)  Digitoxigenin 

3) Digoxigenin 

2) Gitoxigenin 

6) Diginatigenin 

Sugar moieties present are: 

1) Digitoxose 

2) Acetyldigitoxose 

3) Glucose 
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DRUGS:- 

1) DIGOXIN 

Mechanism of Action:-Digoxin inhibits the Na+-K+ ATPase which causes increase in the 

concentration of Na
+
. Na

+
_Ca

+
 exchanger exchanges more Na

+
 with that of Ca

2+
 ions resulting in 

increased intracellular Ca
2+

 concentration. This increased concentration of Ca
2+

 ions activates the 

proteins (actin & myosin) involved in the contraction. 

USES:- 

1. It is used in the treatment of CHF associated with atrial fibrillation. 

2. It is used to maintain normal heart rate in atrial arrhythmias. 

2) Digitoxin 

Mechanism of Action:- Digoxin inhibits the Na+-K+ ATPase which causes increase in the 

concentration of Na
+
. Na

+
_Ca

+
 exchanger exchanges more Na

+
 with that of Ca

2+
 ions resulting in 

increased intracellular Ca
2+

 concentration. This increased concentration of Ca
2+

 ions activates the 

proteins (actin & myosin) involved in the contraction. 

USES:- 

1.  It is given in combination with other cardiovascular agents in the treatment of congestive heart 

failure. 

2.  It slows down the heart rate in case of sinus tachycardia. 

3) Nesiritide 

Mechanism of Action:- It binds to particular guanylate cyclase receptor of vascular smooth 

muscles and endothelial cells, resulting in increased intracellular concentration of cGMP which 

dilates veins and arteries i.e. causes smooth muscle relaxation. 

USES:- 

1. It helps in cardiovascular fluid homeostasis by causing smooth muscle relaxation 

2.    It is used in the treatment of congestive heart failure at rest or least activity. 

3.    It helps in vasodilation, natriuresis and diuresis. 

       4)  Bosentan 

      Mechanism of Action:-It is a specific & competitive antagonist of Endothelia receptors.  

       USES:- 

1. It is used to manage pulmonary hypertension. 

2. It is also used in the treatment of systemic scleroderma or systemic sclerosis 
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4) Tezosentan 

Mechanism of Action:-It is a non-selective ETA & ETB receptor antagonist. 

USES:- 

1. It is used as a vasodilator in treating people with acute heart failure. 

 

SHORT ANSWER QUESTIONS (5Marks) 

1. What are antiarrhythmic drugs? Write their classification with examples 

2. Write synthesis of Diisopyramide. 

3. Write structure of phenytoin, Procainamide, lidocaine, sotalol and Tocainide. 

4. Write a short note on class III antiarrhythmic agents. 

5. Discuss mechanism of action of class I agents and how these are further classified according to 

the mode of action? 

6. Write the mechanism of blood coagulation. 

7. What are anticoagulants? Classify them Write a note on Injectable anticoagulants. 

LONG ANSWER QUESTIONS (10 Marks) 

1. Give the classification of antiarrhythmic drugs. Write any two structures for each class. 

2. Write structure, properties, and mechanism of action and use of Quinide, Mexiletive, Tocainide, 

Amiodarone and Sotalol. 

3. Write classification and one structure of each drug belong to each class of Antihyperlipidemic 

agents. 

4. Write structure, properties, mechanism of action and uses of Lovastatin, Clofibrate. 

5. Write a note on 

                        a) Statin 

                      b) Fibrates 

6. Comment on oral anticoagulants. 

7. Write structure. Properties, mechanism of action and uses of warfarin, Acetomenadione, 

Clopidogrel and Anisindione. 
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