Unit No.
1

TABLE OF CONTENTS

Title

Foundations of Pharmacology and Biomedical Sciences

11
1.2
1.3

14
1.5
1.6
1.7
1.8

Introduction to Pharmacology

Historical Development of Pharmacology

Scope and Importance of Pharmacology in Biomedical
Sciences

Drug Classification and Nomenclature

Sources and Types of Drugs

Essential Medicines and Rational Drug Use

Overview of Drug Discovery and Development
Regulatory Agencies and Drug Approval Processes

Principles of Pharmacokinetics

21
2.2
23
24
25
2.6
27
2.8

Introduction to Pharmacokinetics

Drug Absorption Mechanisms

Drug Distribution and Tissue Compartments
Plasma Protein Binding

Drug Metabolism and Biotransformation
Drug Elimination and Excretion
Pharmacokinetic Models and Parameters
Bioavailability and Bioequivalence

Principles of Pharmacodynamics

3.1
3.2
3.3
34
3.5
3.6
3.7
3.8

Fundamentals of Pharmacodynamics
Drug-Receptor Interactions

Receptor Classification and Signal Transduction
Agonists and Antagonists

Dose-Response Relationships

Potency, Efficacy, and Therapeutic Index

Drug Tolerance and Dependence

Drug Synergism and Antagonism

Molecular and Cellular Pharmacology

4.1
4.2
4.3
44
4.5
4.6

Molecular Basis of Drug Action

Enzymes as Drug Targets

Ion Channels and Transporters

Cell Signaling Pathways in Pharmacology
Genomic and Proteomic Approaches
Biomarkers and Molecular Diagnostics

Page No.
01-36

37-75

76-112

113-149



4.7
4.8

Pharmacogenomics and Personalized Therapy
Systems Pharmacology

Autonomic Nervous System Pharmacology

51
52
53
5.4
5.5
5.6
5.7
5.8

Organization of the Autonomic Nervous System
Cholinergic Neurotransmission

Cholinergic Agonists and Antagonists
Adrenergic Neurotransmission

Adrenergic Agonists and Antagonists
Neuromuscular Blocking Agents

Drugs Affecting Autonomic Ganglia

Clinical Applications of Autonomic Drugs

Cardiovascular and Renal Pharmacology

6.1
6.2
6.3
6.4
6.5
6.6
6.7
6.8

Pharmacology of Hypertension

Antianginal Drugs

Drugs for Heart Failure

Antiarrhythmic Agents

Anticoagulants and Antiplatelet Drugs
Diuretics and Renal Pharmacology
Lipid-Lowering Agents

Cardiovascular Drug Safety and Monitoring

Central Nervous System Pharmacology

71
7.2
7.3
7.4
7.5
7.6
7.7
7.8

Neurotransmitters and Synaptic Transmission
General and Local Anesthetics

Sedatives and Hypnotics

Analgesics and Opioids

Antiepileptic Drugs

Antidepressants and Antipsychotics

Drugs for Neurodegenerative Disorders
Substance Abuse and Drug Dependence

Endocrine and Metabolic Pharmacology

8.1
8.2
8.3
8.4
8.5
8.6
8.7
8.8

Hormones and Endocrine Regulation

Insulin and Antidiabetic Drugs

Thyroid and Antithyroid Drugs

Corticosteroids and Anti-inflammatory Hormones
Reproductive Hormones and Contraceptives
Drugs for Osteoporosis

Obesity and Metabolic Disorder Pharmacotherapy
Endocrine Drug Monitoring

150-186

187-226

227-271

272-318



10

11

Anti-Infective Pharmacology 319-371

91
9.2
9.3
9.4
9.5
9.6
9.7
9.8

Principles of Antimicrobial Therapy
Antibiotics and Antibacterial Agents
Antiviral Drugs

Antifungal Agents

Antiparasitic Drugs

Antitubercular and Antileprosy Drugs
Antimicrobial Resistance Mechanisms
Rational Use of Antimicrobials

Biomedical Drug Delivery Systems 372-433

10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8

Fundamentals of Drug Delivery

Conventional Drug Delivery Routes
Controlled and Sustained Release Systems
Nanotechnology in Drug Delivery

Liposomes and Nanocarriers

Hydrogels and Biomaterials for Drug Delivery
Implantable and Smart Drug Delivery Devices
Targeted Drug Delivery Technologies

Computational Pharmacology and Future Perspectives 434-472

11.1
11.2
11.3
11.4
11.5
11.6
11.7
11.8

Bioinformatics in Pharmacology

Computer-Aided Drug Design

Molecular Docking and Virtual Screening

Artificial Intelligence in Drug Discovery

Machine Learning for Pharmacological Research
Digital Health and Computational Therapeutics
Emerging Biopharmaceutical Technologies

Future Directions in Biomedical Pharmacology and
Precision Medicine

References 473-474



