I – Semester 

General Pharmacology

Unit – I

Pharmacokinetics:- Absorption- Structure and composition of cell membranes, Different route of Absorption, Factor affecting drug absorption; Distribution - Plasma protein binding, Factor affecting plasma protein binding, Tissue binding, Transfer of drug  through biological barrier; Metabolism – Biotransformation of drugs, Phase I and Phase II metabolic reactions, microsomal and non-microsomal reaction, drug metabolism in liver, kidney, intestine, placenta, fetus, newborn and aged;  factors influencing drug metabolism. Elimination- routes of elimination, concept of hepatic and renal clearance, biological half life, and dialysis
Unit – II

Bioavailability and bioequivalence of drug products; Introduction of Bioavailability and bioequivalence, factors affecting bioavailability and importance of bioequivalence studies; prodrug
Unit- III
Neurotransmission – general aspects and steps involved in neurotransmission, neurohumoral transmission in ANS and CNS, non adrenergic and cholinergic transmission.

Unit -IV

General aspects of receptor pharmacology –theories of receptor, receptors occupation and response relationship, force of drug receptor interaction, classification of receptors viz., G-Protein coupled receptor, steroid receptor, enzymes receptors, ligand-gated ion channel attached to receptors (sodium, potassium, calcium and chloride channels), NMDA channels, spare receptors, silent receptors, orphan receptors, pre-synaptic and post synaptic receptors), structural functional and regulation aspects; secondary messengers viz., cAMP, cGMP, DAG, InsP3, AA.
Unit- V

Free radicals pharmacology - generation of free radicals, role of free radicals in various diseases, protective activity of certain important antioxidants
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Experimental Pharmacology - I

Unit-I


Animal house - design, facilities to maintain the animals; Laboratory animals -  commonly used laboratory animals, Transgenic and other genetically prone animals, physiological parameters, Handling and care of different animals, various route of drug administration, Different technique of blood collection, Maintenance and breeding of lab animals, Nature affecting the pharmacological response of the animals, CPCSEA guidelines, Euthanasiea of experimental animals

Unit-II


Dose calculation, Drug solution preparation, storage, concentration, conmen solvents, stabilizing agent storage conditions, reference standards, methods of procurement of reference standards; Physiological salt solution preparations.

 Unit-III


In vitro- experiments - Student organ bath- Instrumentation, working mechanism, recording transducers, Resting tension and equilibrium, methods of stimulation, stimulating device, commonly used isolated organ and their physiology, perfusion, superfusion, cascade superfusion, Langendroff perfusion. Methods of biological assay, principle of biological assay with examples, Development of new bioassay methods

Unit-IV


Invivo experiments- Anaesthesia used in lab animals, cannulation methodology, insitu preparation, ventilation rate, recording of arterial blood pressure, volume of spleen, intestinal motility, nictitating membrane tension, conscious animal experimentation precautions during behavioral experiments, local anaesthetics and their specific screening procedure-rabbit cornea,  lumbar plexus of frog and in-filtration anaesthesia on guinea pig.

Unit-V


New approaches in drug discovery: - Combinatorial chemistry, Pharmacogenomics, Proteonomics, Array technology; Importance of alternative experimental models, its advantage and disadvantage
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Advanced Pharmacology – I

Unit-I


Autonomic nervous system (ANS) - Anatomy and physiology of ANS, Neurohumoral transmission in autonomic nervous system, parasympathomimetic and lytics, Sympathomimetic and lytic agents acting at neuromuscular junction and ganglia

Unit-II


GIT Pharmacology- Drugs used in antiulcer- H2 Receptor antagonist, proton pump inhibitors, antacids, emetic and anti-emetics, purgative, drug regulate the GI Motility and anti-cholithiasis, Diarrhoea, constipation, inflammatory bowel syndrome, cholagogues.

Unit –III


Renal pharmacology- Diuretics, anti-diuretics, drug altering the pH of Urine, Drugs affecting uterine motility. Analgesic, anti-pyretic and anti-inflammatory, Drugs acting on inflammatory disease like Pancreatitis, Hepatitis, Cholecystitis and Rheumatoid arthritis and Gout. Effects of drug on blood constituents, oral anticoagulants, heparin, antiplatelets agents, throbolytica agents, anti-fibrinolytic agents, haemotostatic agents, homopoietic growth factors

Unit-IV


Immunopharmacology – Introduction to Immunopharmacology; cellular mediators and their interaction during immune response, classification of hypersensitivity reaction and disease involved. Eicosanoids, Therapeutic agents for allergy, asthma, COPD and other immunological disease with emphasis on immunomodulators 

Unit –V

Endocrine pharmacology – Drugs acting on Pituitary, Adenohypophyseal hormones and related substances, hypo and hyper thyroidism, thyroids and ant-thyroids, diabetes mellitus, insulin  and oral anti-diabetics, adrenocortical hormones, adenocortical steroids and inhibitors of their synthesis; agents affecting the calcification. Corticosteroids, Androgens, Oestrogens, progesterone and oral contraceptive
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Pathophysiology and Clinical pharmacology

Unit - I

Pathophysiology and applied therapeutics of disease associated with following system/diseases with special reference to the drug of choice. Cardiovascular system –hypertension, congestive cardiac failure, ischemic heart disease (angina, myocardial infarction), Thrombosis, arrhythmias, hyperlipidaemias, endocarditic, respiratory system –emphysema, pleural effusion, venereal infection, asthma, chronic obstructive airways disease, drug induced pulmonary disease. 

Unit – II

   
 Pain management- Pathophysiology of inflammation and repair, pain pathways, analgesics and NSAIDs, opiates, local anesthetics, neuralgia, muscle relaxants. Immunology- pathogenesis, mechanism of action of drugs, glucocorticoids-anti inflammatory, anti allergic and immunosuppressive action, diabetes, endocrine disease, hormone replacement therapy, oral contraceptives. Drug induced blood disorders and anaemia

Unit-III


Nervous system- epilepsy, Parkinson disease, Alzheimer’s disease, migraine and head ache. Psychiatric disorders schizophrenia, Insomnia, anxiety, depression, meningitis, sleeps disorder. G.I.T system- ulcer diseases; Hepatitis, pancreatitis, cholecystitis, Rheumatoid arthiritis, osteo arthiritis, gout, Hyperuricaemia, Myasthenia gravis; Hematological disease; 

Unit-IV



Poisonings- source, incidence, prevention, and treatment of acute poisoning; management of poisons in specific cases such as atropine, organophosphorus compounds, alcohol, morphine, barbiturates and heave metals; Oncology – cell cycle, general principle of cancer chemotherapy, commonly used cytotoxic drugs, chemotherapy of lung cancer, breast cancer, head and neck cancer, prostate cancer, colorectal cancer; Ophthalmology- glaucoma, general prescribing guidelines for: paediatric patients, geriatric patients, pregnancy and breast feeding.

Unit -V


Basic Principles in clinical trials, clinical trails of drugs, design of clinical trails and testing of drugs in humans, therapeutic drug monitoring: criteria for TDM, specific examples: digoxin, aminoglycosides and theophylline. 
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BIOPHARMACEUTICS AND PHARMACOKINETICS

UNIT-1

Methods of determining absorption- in vitro and in vivo methods; Absorption rate constant (Residual, wagner-Nelson, Loo-Reigelman methods) and their limitation, pharmacokinetics in presence of Lag-time, flip—flop method, case studies; 

UNIT-II



concentration time profile, plotting the data, distribution in blood and other fluid, different volume of distribution, significance and integration kinetics; different fluid compartment and blood flow rates compartment models-cellular distribution, drug penetration to CNS, maternal-fetal drug transfer, small volume of distribution, plasma-protein and tissue binding kinetics; determination of rate constant and different plots (direct, scatchard, reciprocal) and implications and in-vitro methodologies. 

UNIT – III


Nonlinear Pharmacokinetics: Michaelis-Menten Kinetics, direct, linear and orbit graph methods of dosing. Nonlinear pharmacokinetics due to drug-protein binding; Noncompartment Analysis: based on statistical moment theory: statistical moments, Bioavailibility, clearance, half life, Absorption kinetics, and apparent volume of distribution etc., Steady state.

UNIT - IV 

Estimation of Km and Vm Clearance, half life and volume of distribution, steady state, Bioavailability etc., Urinary excretion process and other nonlinear elimination process, some problems in quantifying nonlinear pharmacokinetics.   In-vitro In-vivo Correlation (IVIVC) Methods of establishing IVIVC Factors effecting IVIVC; 

.    

UNIT – V

Pharmacokinetics of multiple dosing; dosage regimens design based on mean, average, minimum and maxmimum plasma – serum concentration, limited fluctuation method; Repeated one point method; First dose size, dosage adjustment in disease patient; Pharmacokinetics in elderly, children and obese patients 
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Modern Pharmaceutical Analytical Techniques
Unit – I

UV-VISIBLE SPECTROSCOPY - Brief review of electromagnetic spectrum and absorption of radiations; chromophores concept, absorption law and limitations; Theory of electronic spectroscopy, absorption by organic molecules, choice of solvent and solvent effects, modern instrumentation – design and working principle; Applications of UV-Visible spectroscopy (qualitative and quantitative analysis), Woodward – Fischer rules for calculating absorption maximum; IR – Spectrometry: Theory, molecular vibration, instrumentation, sample preparation, applications of IR Spectrometry in pharmacy.  FTIR – theory, instrumentation and its application

Unit – II

SPECTROFLUORIMETRY- Theory, instrumentation, advantages, relationship of chemical structure to fluorescence spectra, solvent effect, effect of acids and bases on fluorescence  Spectra, concentration effects, factors affecting fluorescence intensity, comparison of fluorescence and UV-Visible absorption methods and applications in Pharmacy. Mass spectrometry: Theory, Fragmentation pattern, ionization techniques, electron bombaratment, chemical ionization, field desorption, fast atom bombardment and application of mass spectrometry, Interpretation of mass spectra, determination of molecular weight and molecular formula

Unit-III: NMR- SPECTROMETRY- Fundamental Principles and Theory, Instrumentation, solvents, chemical shift, and factors affecting chemical shift, spin-spin coupling, coupling constant, and factors influencing the value of coupling constant, spin-spin decoupling, proton exchange reactions, FT-NMR, 2D -NMR, NMDR, NOE, NOESY, COSY and applications in Pharmacy, interpretation of spectra, C13 NMR-Introduction, Natural abundance, C13 NMR Spectra and its structural applications, Theory; spin – spin coupling, chemical shift, Magnetic equivalence – spin – spin decoupling – shift reagents, instrumentation, Interpretation of  NMR spectra & applications of NMR spectrometry in pharmacy.

Unit – IV: CHROMATOGRAPHIC TECHNIQUES 
a) Classification of chromatographic methods based on mechanism of separation: paper chromatography, thin layer chromatography, ion exchange chromatography, column chromatography and affinity chromatography – techniques and applications.

b) Gas Chromatography: Theory and principle, column operation, instrumentation,   derivatisation methods and applications in Pharmacy.

c) High Performance Liquid Chromatography: Principle, instrumentation, solvents used elution techniques, RP-HPLC, LC-MS and applications in Pharmacy.

d) HPTLC and Super Critical Fluid Chromatography (SFC): Theory and Principle, instrumentation, elution techniques and pharmaceutical applications.

Unit – V


Theory, instrumentation and application of atomic absorption and atomic emission spectroscopy; X – Ray diffraction methods: Introduction, generation of x – rays, x-ray diffraction, Bragg’s law, x- ray powder diffraction, interpretation of diffraction patterns and applications.

PRACTICAL

    The practical syllabus comprises of the exercises based on the topics mentioned in the Theory syllabus. 
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II– Semester 
Experimental pharmacology - II

Unit-I

           Basic principles of drugs for pharmacological activities; Screening procedure for analgesic activities using various models (E.g.: - hot plate, Tail flick, Tail clip, Electrical shock induced methods and chemical induced noception methods). Specific screening procedure for Anti-pyretic, anti- inflammatory using both acute and chronic models. Anti – diabetic drugs, anti-obesity, hepatoprotective and Anti- Fertility, 

Unit-II


Screening procedure for Cardiac glycosides and other cardio tonic agent, anti-arrhythmic drugs, anti-anginal drugs, anti- hypertensive, calcium channel antagonist, ACE inhibitors, Endothelium – Derived relaxing factor, Lipid lowering agent; Screening for anti hypertensive agents- anesthetized dog model.

Unit-III

Screening procedure for respiratory stimulants, cough suppressant, Bronchodilators, anti allergic, mucoactives and anti inflammatory agents used in asthma. GI drugs – anti-ulcer, anti-emetics, anti-diarrhoeal, laxatives and Diuretics. 

Unit – IV


Screening procedure for Behavioural and muscle co-ordination, CNS stimulants and depressants, anxiolytics, anti-epileptics and nootropics; Neurodegenerative diseases like Parkinsonism, alzheimer, multiple sclerosis etc., Drugs acting on ANS.

Unit - V 


Immuno pharmacology – specific (cell and humoral mediated and non specific methods; screening for free radical scavenging activity, anticancer agents. 
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Advanced Pharmacology – II

Unit - I


Central Nervous system (CNS) – General aspects and steps involved in CNS neurotransmission, CNS mediators- nor-adrenaline, dopamine, 5-HT, Acetylcholine, Excitatory amino acids, GABA, Glycine, Histamine and Peptides. Sedative and hypnotic;. General anesthetics and Local anesthetics; Drugs used to treat anxiety, depression, psychosis, mania, epilepsy, neurodegenerative disease, drug dependence and addiction.
Unit-II: Cardiovascular system (CVS) – Cardio glycosides and other cardiac tonic agents, anti arrhythmic, anti anginal drugs, antihypertensive, calcium channel antagonist, ACE inhibitors, and endothelium derived relaxing factors, lipid lowering agents. 
Unit-III


Autacoids pharmacology – A study of the mechanism involved in the formation, release, pharmacological actions and possible physiological role of  Histamine, Serotonin, Kinins, Prostaglandins, opoid autacoids, and cyclic 3’-5’ AMP.

Unit –IV


Respiratory pharmacology – respiratory stimulants, bronchodilators, drug used in asthma and cough suppressant; reproductive pharmacology

Unit-V


Chemotherapy – Introduction to parasitic and infectious diseases; Penicillin, Quinolones, Sulphonamides, Cephalosporins, Clavulanic acid, Aminoglycosides; Anti malarial, anti-filarial, anti-amoebic, anti-leishmanial, anti-tuberculosis, anti-neoplastic, anti-viral, anti-fungal (Biology, Mechanism of action, Target and Drug resistance for each drugs); 

References

1. The Pharmacological basis of therapeutics – Goodman and Gilman’s.

2. Pharmacotherapy – DiPiro.

3. Pharmacology – Katzung.

4. Fundamentals of experimental pharmacology by M.N.Ghosh.

5. Handbook of experimental pharmacology by S.K.Kulkarni.

6. Text book of In vitro practical pharmacology by IanKitchen.

7. Pharmacological experiments on intact preparations by Churchill Livingstone.

8. Hand book of clinical pharmacokinetics- Gibaldi and Prescott.

Molecular Pharmacology

Unit – I: Receptor pharmacology - Introduction to cell structure and functions; Receptor theory, types of receptors, isolation and characterization of receptors, methods used for receptor characterization – pharmacological characterization, Radio ligand methods. Clinical significance of receptors; Receptor down and up regulation .trance membrane signal mechanism, second messenger eg., cAMP, cGMP, DAG,Ins P3,AA,Calcium.
Unit – II 


Modern concept of biogenic amine receptor, catecholamine, 5-HT, Histaminargic, dopaminergic and poly peptide lipids, Prostaglandins, Prostocyclins, Thromboxins, leucotriens; Application of molecular pharmacology in drug design;
Unit – III

Cellular and molecular basis of drug action, Molecular structure and functions of ion channels, Gene expression, regulation, Gene cloning with respect to action of drugs and Pharmacogenomics.

Unit – IV

Introduction to the field of Molecular toxicology- Cytochrome P450s Glutathione S-transferases, Nuclear receptors (CAR, PXR, AhR) and chemical injury. Flavin monooxygenases, Oxidative stress I-GSH redox status lipid peroxidation. Oxidative stress II-Antioxidant gene regulation Gallaghermanuscript review due and manuscript discussion Microarray approaches to determine toxic mechanisms

Unit – V

 In gene therapy, gene transfer technology, clinical application of gene therapy, disease target for gene therapy, pharmacodynamics and pharmacokinetics of peptides and protein drug, immunognesity of protein therapeutics
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DRUG DESIGN

UNIT I

 A general treatment of the approaches to drug design: including the methods of variation, study of the use of biochemical and physiological information involving new drugs. 

UNIT II

Drug Receptor theory: Concept of receptors, theories of drug receptor interaction, forces involved in drug receptor interaction. Receptor polymorphism and dimerization and its importance in drug design.

UNIT III

Enzymes, Peptides in Drug Design.  Physiochemical properties in relation to biological action and drug design.

a. Complex of events between drug administration and drug action.

b. Solubility & partition coefficient.

c. Rational drug design.

d. Selected physiochemical properties like isosterism, steric behavior,

ionization, hydrogen bonding, chelation, oxidation-reduction        potential, surface actions.

UNIT IV
Guidelines for drug and analog drug design: 

a. Basic considerations of drug design, de- novo drug design, lead seeking methods, rational drug design.

b. Structural factors in drug design,

 c. Prodrug concepts.

UNIT V 

    Molecular Modeling in Drug Design - Introduction to Computer aided drug design and Molecular Modeling: Concepts and Methods, Molecular Mechanics - force fields (Potential energy function), Energy Minimization Methods - Steepest, descent. Conjugate gradients, Newton methods (Non mathematical), Conformational Analysis- Systematic search, Monte Carlo simulations, Molecular dynamics simulations, Ligand design based on 3D structure of receptor /enzyme The quantitative analysis of structure activity relationships 

a. Fundamentals of QSAR- objectives, expressions of biological activity.

b. QSAR parameters related to chemical structure, correlative methods and analysis of results.
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TOXICOLOCY & REGULATORY AFFAIRS

UNIT I

TOXICOLOGY-principles of toxicology, abnormal action of drugs such as tolerance, addiction, habituation, idiosyncracy, allergy, hypersensitivity, antagonism, synergism, potentiation, tachyphylaxis, adverse drug reactions and its monitoring, heavy metals poisoning.

UNIT II

ESSENTIALS OF TOXICOLOGY- physicochemical , biochemical and genetic basis of toxicity, principles of toxicokinetics, animals and dose groups, exposure measurements, determination of metabolites complicating factors in exposure interpretation, analytical method, good laboratory practices, toxicokinetic methods, validation, assay development, assay validation, study monidaring, calibration of standars, validation reports.

UNIR III

Mutagenicity, mechanisms of mutagenesis, point mutations, individual chromosomes and complete genome mutations, germ cell mutations, somatic cell mutations, in vitro and in vivo  test systems.

UNIT IV

Carcinogenicity, principles of carcinogenicity, pre chronic studies for dose de-setting; chronic study, trans- placental carcinogenesis, co-carcinogenesis/tumour promotion, estimation of carcinogenicity of complex mixtures; Teratogenicity, reproductive toxicology;
UNIT V

Guidelines and regulatory agencies- CPCSEA, OECD, FDA, ICH, FHSA, EPA, EEC, WHO etc;  Behavioural, inhalation, cellular and sub cellular toxicity, hypersensitivity and immune response, range finding tests. Acute, sub-acute and chronic toxicity studies according to guidelines.
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Biostatistics & Computer Applications
Unit – I
An introduction to statistics, Statistical inference – statistical estimation, Hypothesis testing – t tests, F tests, ANOVA (one way), Chi squared test..sign test, Wilcoxon signed rank test, Runs test for randomness, contingency tables.

Unit – II
a. Probability; definition and probability distributions, normal and binomial distributions and their significance

b. Linear regression and correlation, significance of correlation and regression.

Unit – III
The population – the sample; Measures describing the center of data distributions; Measurement of spread of data, precision and accuracy, sampling techniques
Unit – IV

Bio assay, dose – effect’s relationships, calculation of LD50 & ED50, Probability, statistical quality control, process control, schwhart control charts, statistical procedures in assay development.

Unit – V
a. Fundamentals of computers, basic units and functions, hardware, software opearating system, foxpro, DBMS, concepts, steps involved in software development.

b. Internet, CDROM, C languages & programming, Application of computers in pharmacy.
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