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Human Anatomy and Physiology I
Course Code: BP101T

has been written in a simple and lucid language so that the students are able to learn and understand the 
two subjects—anatomy and physiology—easily, imbibe and retain the knowledge, precisely, and 
reproduce the facts effectively in their examinations. 

The text of anatomy part is well supplemented by numerous simple color line diagrams, while 
physiology text is accompanied by tables, flowcharts, etc.

In addition, the functions of various parts of the organs/tissues are given Clinical and Applied aspects 
which emphasise the diseases associated with them.  Both these aspects make the subject interesting 
and easy to memorise and understand.

This textbook for Semester I (Course code BP101T) contains 5 units. Each unit has 1–3 chapters with 
amalgamation of anatomy and physiology. Unit I is on introduction, cellular and tissue level of 
organization. Unit II is on integumentary (skin) system, including skeletal, muscular systems and joints. 
Unit III deals with body fluids, blood and lymphatic system. Unit IV is on peripheral nervous system and 
special senses. Unit V deals with the study of heart, cardiac output, pulse, blood pressure, 
electrocardiogram, etc.

Last part of the chapter is 'Assess Yourself' with the help of long questions, short questions and multiple 
choice questions. This course content of Semester I Book would be better recapitulated once the practicals 
are completed with the help of Human Anatomy and Physiology Practical Workbook for Bachelor in 
Pharmacy Students (Course Codes BP107P and BP207P)  in their respective laboratories, as theory and 
practicals complement each other in enhancing learning.

Krishna Garg MBBS, MS, PhD, FAMS, FIMSA, FASI

is ex-Professor and Head, Department of Anatomy, Lady Hardinge Medical College, New Delhi. She is the chief editor of BD 
Chaurasia's Human Anatomy (Vols 1–4); editor of BD Chaurasia's Human Anatomy for Dental Students, Human Embryology, 
Handbook of General Anatomy and BD Chaurasia's Applied Anatomy and Physiology for BSc Nursing Students and coauthor of 
Textbook of Histology, Textbook of Neuroanatomy and Human Anatomy and Physiology for Diploma in Pharmacy Students.

Medha Joshi MBBS, FCGP

is visiting faculty, Department of Anatomy, Pt Deendayal Upadhyaya National Institute for Persons with Physical Disabilities, and 
Amar Jyoti Institute of Physiotherapy, Delhi. She had taught anatomy to dental students at Krishna Dental College and Harsaran 
Das Dental College, Ghaziabad, and is an examiner of Delhi University. She has a keen interest in the subject of anatomy and her 
experience as a general physician of 25 years provided her insight in formulating the Clinical Anatomy sections of this book.

Sudipta Kundu MSc, PhD

is currently Associate Professor and Head, Department of Physiology, Kalka Dental College, Meerut. He completed his BSc (Hons) 
from Kolkata University and MSc (Physiology) from Presidency College, Kolkata, and PhD from Burdwan University, West Bengal. 
With a teaching experience of 15 years, he has been teaching physiology to BPharm, BSc (Nursing), BDS and MDS students. He 
has attended conferences, presented and published scientific papers, and is extremely popular in the student community.
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P harmacy is an emerging popular subject in the arena of health sciences. As there are a number of brilliant 
avenues open to graduates, pharmacy as a subject of learning is gaining a lot of importance. So as to meet 

the requirements of the pharmacy students, we have decided to prepare this book for first semester Bachelor in 
Pharmacy students covering both anatomy and physiology discussing thoroughly all the relevant theoretical and 
applied aspects of these important subjects. 

    The latest syllabus of BPharm is subdivided into Semester I and Semester II courses. Accordingly two separate 
volumes are prepared as Human Anatomy and Physiology I and Human Anatomy and Physiology II.

 This textbook for Semester I (Course Code BP101T) contains 5 units. Each unit has 1–3 chapters with amalgamation 
of anatomy and physiology. Unit I is on introduction, cellular and tissue level of organization. Unit II is on 
integumentary (skin) system, including skeletal, muscular systems and joints. Unit III deals with body fluids, blood 
and lymphatic system. Unit IV is on peripheral nervous system and special senses. Unit V deals with the study of 
heart, cardiac output, pulse, blood pressure, electrocardiogram, etc.

 Each chapter in this book begins with ‘Chapter Outline‘ followed by requisite amount of text in simple language, 
colour line diagrams, tables, flowcharts, etc. The highlights of the each chapter have been summarised as ‘Golden 
Points‘. These are followed by ‘Clinical Aspects‘  where common diseases of the particular system are elucidated. 
These aspects emphasise the importance of its anatomy and physiology given in the text.

 The chapter ends with ‘Assess Yourself‘ to check on the skills and knowledge acquired from the study of the 
chapter. This section comprises long and short essay type questions including multiple choice questions (MCQs).

  We hope the teachers and the students will find this textbook extremely useful in teaching–learning the subjects 
of anatomy and physiology with ease and clarity. 

Krishna Garg
Medha Joshi

Sudipta Kundu
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Human Anatomy and Physiology I (Theory)

Scope: This subject is designed to impart fundamental knowledge on the structure and functions of the various systems 
of the human body. It also helps in understanding both homeostatic mechanisms. The subject provides the basic 
knowledge required to understand the various disciplines of pharmacy.

Objectives: Upon completion of this course the student should be able to:
 1. Explain the gross morphology, structure and functions of various organs of the human body.
 2. Describe the various homeostatic mechanisms and their imbalances.
 3. Identify the various tissues and organs of different systems of human body.
 4. Perform the various experiments related to special senses and nervous system.
 5. Appreciate coordinated working pattern of different organs of each system.

Course Contents

Unit I 10 hours
 1. Introduction to Human Body

Definition and scope of anatomy and physiology, levels of structural organization and body systems, basic life 
processes, homeostasis, basic anatomical terminology.

 2. Cellular Level of Organization
Structure and functions of cell, transport across cell membrane, cell division, cell junctions. General principles 
of cell communication, intracellular signaling pathway activation by extracellular signal molecule, Forms of 
intracellular signaling: a) Contact-dependent, b) Paracrine, c) Synaptic, d) Endocrine

 3. Tissue Level of Organization
Classification of tissues, structure, location and functions of epithelial, muscular and nervous and connective 
tissues.

Unit II 10 hours
 4. Integumentary System

Structure and functions of skin

 5. Musculo-skeletal System
Divisions of skeletal system, types of bone, salient features and functions of bones of axial and appendicular 
skeletal system. Organization of skeletal muscle, physiology of muscle contraction, neuromuscular junction

 6. Joints
Structural and functional classification, types of joint movements and its articulation

Unit III 10 hours
 7. Body Fluids

 8. Blood
Body fluids, composition and functions of blood, hemopoeisis, formation of hemoglobin, anemia, mechanisms 
of coagulation, blood grouping, Rh factors, transfusion, its significance and disorders of blood, Reticulo 
endothelial system.

SyllabusSyllabus

Course Code BP101T Theory 45 hours (3 Hours/week)



 9. Lymphatic system and Immunity
Lymphatic organs and tissues, lymphatic vessels, lymph circulation and functions of lymphatic system

Unit IV 08 hours
 10. Peripheral Nervous System

Classification of peripheral nervous system: Structure and functions of sympathetic and parasympathetic nervous 
system.

 11. Special Senses
Structure and functions of eye, ear, nose and tongue and their disorders.

Unit V 07 hours
 12. Heart and Circulatory System

Heart–anatomy of heart, blood circulation, blood vessels, structure and functions of artery, vein and 
capillaries, elements of conduction system of heart and heart beat, its regulation by autonomic nervous 
system, cardiac output, cardiac cycle. Regulation of blood pressure, pulse, electrocardiogram and disorders 
of heart.
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UNIT I Introduction to Anatomy and Physiology

 1. Introduction to  Human Body 2
 Definition and Scope of Anatomy and Physiology 2
 Levels of Structural Organization of the Human Body 3
 Body Systems 4
 Basic Life Processes 10
 Homeostasis 11
 Basic Anatomical Terminology 12
 Terms Related to Body Movements 13
 Body Cavities 16

 2. Cellular Level of Organization 19
 Structure and Functions of Cell 19
 Cell Signalling 29
 Cell Messengers 30
 Cell Junctions 30
 Cell Division 31

 3. Tissue Level of Organization 35
 Tissues 35
 Membranes 42
 Glands 42

UNIT II Integumentary and Musculo-skeletal Systems

 4. Integumentary System (Skin) 48
 Skin  48
 Appendages of Skin 50
 Functions of Skin 52
 Thermoregulation  54

 5. Skeletal System and Muscular System 57
 Bones 57
 Cartilage 60
 Salient Features and Functions of Bones of Axial
  and Appendicular Skeleton 61
 Bones of Thoracic Cage 63
 Muscular System 70
 Smooth Muscle 70
 Cardiac Muscle 71
 Structural Organization of Skeletal Muscle 72
 Types of Fibers 75
 Mechanism of Skeletal Muscle Contraction 
  and Relaxation 80

 Mechanism of Smooth Muscle Contraction 80
 Mechanism of Cardiac Muscle Contraction  80
 Neuromuscular Junction 82

 6. Joints 85
 Classification of Joints 85
 Joints of the Upper Extremity 86
 Joints of the Lower Extremity 91
 Joints of Skull 93
 Joints of Vertebral Column 94

 Joints of the Thoracic Cage 96

UNIT III Body Fluid System

 7. Body Fluids 100
 Body Fluid 100
 Distribution of Body Fluid 100
 Fluid and Electrolyte Balance 101
 Regulation of Electrolyte Intake and Output 102
 Water Balance in the Body 102
 Acid–base Balance 103
 Homeostasis 105
 Factors Affecting Blood Volume 106

 8. Blood 108
 Introduction 108
 Components of Blood 108
 Plasma Proteins 115
 Anemia 115
 Red Blood Corpuscles (erythrocytes) 116
 White Blood Cells 118
 Platelets 118
 Hemostasis/Blood Coagulation 121
 Blood Groups and Blood Transfusion 125
 Blood Disorders 126
 Reticuloendothelial System 127

 9. Lymphatic System and Immunity 132

 Lymphatic System 132
 Growth Pattern of Lymphoid Tissue 134
 Immunity 134
 Active Immune Response 139
 Autoimmunity 139
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UNIT IV Nervous System and Autonomic Nervous 
System 

 10. Peripheral Nervous System 142
 Spinal Nerves 142
 Nerves of the Upper Limb 143
 Nerves of Thorax 148
 Nerves of Abdomen 148
 Upper Lumbar Nerves 149
 Nerves of the Lower Limb 150
 Cranial Nerves 154
 Autonomic Nervous System 162
 Parasympathetic System 164
 Sympathetic System 166
 Reflex Action and Reflex ARC 167

 11. Special Senses 170
 Eye 170
 Ear 174
 Nose 177
 Tongue 179

UNIT V Cardiovascular System 

 12. Heart and Circulatory System  184
 Heart 184
 Conducting System of Heart or Pacemaker 
  Tissues of Heart 189
 Autonomic Nervous System/Regulation
  of Cardiovascular system 190
 Cardiac Output (CO)  192
 Heart Rate/Pulse Rate 195
 Cardiac Cycle 196
 Heart Sounds 199
 Regulation of Blood Pressure 200
 Electrical Events in Heart 202
 Major Arteries and Veins of the Body 205
 Arterial Supply of Brain 206
 Portal Circulation 211
 Blood Supply of the Lower Limb 213
 Circulatory System 213
 Arterial Circulation 217
 Pressure Points 217
 Index 223
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