
CARDIOVASCULAR AGENTS (UNIT-2)
Drugs having their major action on heart or blood vessels, or those used primarily for cardiovascular disorders are designated cardiovascular drugs. They can act directly on the cardiovascular structures or through the autonomic/ central nervous system, kidney, autacoids or hormones which regulate cardiovascular function.
Classification of Antiarrythemic drugs

1. Class I.

Membrane stabilizing agents(Na+ channel blockers)

A  Moderately decrease dv/dt of O phase: Quinidine, Procainamide, Disopyramide, Moricizine
B. Little decrease in dv/dt of O phase:  Lidocaine, Mexiletine
C.Marked decrease in dv/dt of O phase:  Propafenone, Flecainide

2. Class 2.
Antiadrenergic agents (BETA-  blockers): Propranolol, Esmolol

3. Class 3.
Agents widening AP (prolong repolarization and ERP):  Sotalol, Amiodarone, Bretylium, Dofetilide, Ibutilide Calcium channel blockers: Verapamil, Diltiazem.
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MOA of SUBCLASS lA 
subclass IA containing the oldest antiarrhythmic drugs quinidine and procainamide are Na+ channel blockers which also moderately delay channel recovery suppress A-V conduction. The Na+ channel blockade is greater at
1igher frequency (premature depolarization is affected more). These actions serve to extinguish ectopic pacemakers that are often responsible for triggered arrhythmias and abolish re-entry by converting unidirectional block into bidirectional.

MOA of SUBCLASS lB

These drugs block Na+ channels more in the inactivated than in the open state, but do not delay channel recovery (channel recovery time < 15). They do not depress A-V conduction or prolong (even shorten) APD, ERP and Q-T. 

MOA of SUBCLASS lC
These are the most potent Na+ channel with more prominent action on open state the longest recovery times (> lOS). They markedely delay conduction, prolong P-R, broaden complex, but have variable effect on APD.of this subclass have high potential- sudden deaths have occurred They have profound effect on His-Purkenje fiber.
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Synthesis 
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ANTIHYPERTENSIVE DRUGS
These are drugs used to lower BP in hypertension. Hypertension is a very common disorder, particularly past middle age. It is not a disease in itself, but is an important risk factor for cardioYascular mortality and morbidity. defined it to be 140 mm Hg systolic and 90 mmHg diastolic, though risk appears to increase even above 120/80 mm Hg. Epidemiological studies have confirmed that higher the pressure (systolic or diastolic or both) greater is the risk of cardiovascular disease
C LASSIFICATION
1 . Diuretics
Thiazides: Hydrochlorothiazide,
Chlorthalidone, Indapamide
High ceiling: Furosemide, etc.
K+ Sparing: Spironolactone, Amiloride
2. ACE inhibitors
Captopril, Enalapril, Lisinopril,
Perindopril, Ramipril, Fosinopril, etc.
3. A ngiotensin (A T1 receptor) blockers
Losartan, Candesartan, Irbesartan, Valsartan, T elmisartan
4. Calcium channel blockers
Verapamil, Diltiazem, Nifedipine, Felodipine, Amlodipine, Nitrendipine, Lacidipine, etc.
5. Adrenergic blockers
Propranolol, Metoprolol, Atenolol, etc.
6. Alpha- drenergic blockers
Labetalol, Carvedilol
7. alpha Adrenergic blockers
Prazosin, Terazosin, Doxazosin, Phentolamine, Phenoxybenzamine
8. Central sympatholytics
Clonidine, Methyldopa
9. Vasodilators
Arteriolar: Hydralazine, Minoxidil,Diazo xi de
Arteriolar + venous: Sodium nitroprusside
Renin Angiotensin System (RAS)
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ANTIANGINAL DRUGS
Antianginal drugs are those that prevent, abort or terminate attacks of angina pectoris. Angina pectoris is a pain syndrome due to induction of an adverse oxygen supply demand situation in a portion of the myocardium.
CLASS I FICATION
1 . Nitrates
(a) Short acting: Glyceryl trinitrate (GTN, glycerine)
(b) Long acting: Isosorbide dinitrate (short acting by sublingual route), Isosorbide mononitrate
Erythrityl tetranitrate, Pentaerythritol
 2. Beta Blockers Propranolol,Metoprolol,Atenolol and others.
3. Calcium channel blockers
(a) Phenyl alkylamine: Verapamil
(b) Benzothiazepine: Diltiazem
(c) Dihydropyridines: Nifedipine, Felodipine, Amlodipine, Nitrendipine, Lacidipine, Lercanidipine, Benidipine
4. Potassium channel opener: Nicorandil
5. Others: Dipyridamole, Trimetazidine.Ranolazine, Oxyphedrine
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HYPOLIPIDAEMIC DRUGS
These are drugs which lower the levels of lipids and lipoproteins in blood. The hypolipidaemic drugs have attracted considerable attention because of their potential to prevent cardiovascular disease by retarding the accelerated atherosclerosis in hyperlipidaemic individuals.
CLASSIFICATION
1 . HMG-CoA reductase inhibitors (Statins):
Lovastatin, Simvastatin, Pravastatin, Atorvastatin, Rosuvastatin
2. Bile acid sequestrants (Resins): Cholestyramine, Colestipol
 3. Activate lipoprotein lipase (Fibric acid derivatives): Clofibrate, Gemfibrozil, Bezafibrate, Fenofibrate.
4. Inhibit lipolysis and triglyceride synthesis: Nicotinic acid
5. Others: Ezetimibe, Gugulipid.



INSULIN AND ORAL HYPOGLYCAEMICS

Diabetes mellitus (DM) It is a metabolic disorder characterized by hyperglycaemia, glycosuria, hyperlipaemia, negative nitrogen balance and sometimes ketonaemia.
Insulin
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Insulin is synthesized in the cells of pancreatic islets as a single chain peptide Preproinsulin (110 AA) from which 24 AAs are first removed to produce Proinsulin (FIG). The connecting or 'C' peptide (35 AA) is split off by proteolysis in Golgi apparatus; both insulin and C peptide are stored in granules within the cell. The C peptide is secreted in the blood along with insulin.

ORAL HYPOGL YCAEMIC DRUGS
These drugs lower blood glucose levels and are effective orally. The chief draw back of insulin it must be given by injection.
1. SUL FONYLUREAS
           First generation;Tolbutamide Chlorpropamide
          Second generation: Glibenclamide(Glyburide), Glipizide, Gliclazide Glimepiride
2. BIGUANIDES: Metforrnin
3. MEGLITINIDE I PHENYL ALANINE ANALOGUES: Repaglinide, Nateglinide
4. THIAZO L I D I N E D I O N E S: Rosiglitazone, Pioglitazone
5. Alpha GLUCOSIDASE INHIBITORS: Acarbose, Miglitol
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UNIT- 4
Nonsteroidal Antiinflammatory Drugs and Antipyretic-Analgesics: NSAIDs 
All drugs grouped in this class have analgesic, antipyretic and antiinflammatory actions in different measures. In contrast to morphine they do not depress CNS, do not produce physical dependence, have no abuse liability and are weaker analgesics (except for inflammatory pain).They are also called nonnarcotic, nonopioid or aspirin-/ike analgesics. They act primarily on peripheral pain mechanisms, but also in the CNS to raise pain threshold. They arc mon commonly employed and many are over-the counter drugs.

C LASS I F I CAT I O N
A. Non selective COX inhibitor
1. Snlicylates: Aspirin.
2. Propionic acid derivatives: Ibuprofen, Naproxen, Ketoprofen, Flurbiprofen.
3. Anthranilic acid derivative: Mephenamic acid.
4. Aryl-acl.'tic acid dcrivativl's: Diclofenac .Aceclofenac.
5. Oxicam derivatives: Piroxicam, Tenoxicam
6. Pyrrolo-pyrrolc derivative: Ketorolac.
7. Indole derivative: Indomethacin.
8. Pyrazolone derivatives : Phenylbutazon,Oxyphenbutazone.
B . Preferatial COX-2 inhibitors:Nimesulide, Meloxicam, Nabumetone
C. Selective COX-2 tnhibitors: Celecoxib, Etoricoxib, Parecoxib.
D. Analgesic- anttpyretics l·vith poor antiinflammatoiy action
1. Para Amino phenol derivative: Paracetamol:(Acetaminophen).
2. Pymzolone daivatives: Metamizolrone, Propiphenazone.
3. Bcnzoxazocine derivatiuc: Nefopam




Mechanism of action of NSAIDs
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ANTICOAGULANTS
These are drugs used to reduce the coagulability of blood. They may be classified into:
I. Used in vivo
A.  Parenteral anticoagulants: Heparin, Low molecular weight heparin.
                                                                        Heparinoids-Heparan sulfate,
                                                                        Danaparoid, Lepirudin, Ancrod.
                   B. Oral anticoagulants
                   (i) Coumarin derivatives: Bishydroxycoumarin ( dicumarol), Warfarin sod, Acenocoumarol
                                                                (Nicoumalone ), Ethylbiscoumaceta te
                    ('ii) Indandione derivative: Phenindione
II. Used in vitro:  Heparin:
B. Calcium complexing agents: Sodium citrate:
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Mechanism of Warfarin
Warfarin and its congeners act as anticoagulant only in vivo, not in vitro. This is so because they act indirectly by interfering with the synthesis vit K dependent clotting factors in liver. They apparently behave as competitive antagonists of vit K and reduce the plasma levels of function clotting factors in a dose-dependent manner. In fact, they interfere with regeneration of the hydroquinone form of vit K which carries out the final step of "( carboxylati: glutamate residues of prothrombin and facto:VII, IX and X. This carboxylation is essential :the ability of the clotting factors to bind to get bound to phospholipid surfaces, necessary for coagulation sequence to proceed
Mechanism of actions Heparin
 Anticoagulant Heparin is a powerful and instantaneously acting anticoagulant, effective both in vivo and in vitro. It acts indirectly byactivating plasma antithrombin III (AT III, a serine proteinase inhibitor) and may be other similar cofactors. The heparin-AT III complex then binds to clotting factors of the intrinsic and common pathways (Xa, lla, IXa, Xla, Xlla and XIIIa) and inactivates them but not factor VIla operative in the extrinsic pathway. At low concentrations of heparin, factor Xa mediated conversion of prothrombin to thrombin is selectively affected.The anticoagulant action is exerted mainly by inhibition of factor Xa as well as thrombin (IIa) mediated conversion of fibrinogen to fibrin.
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