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Preface

My earlier book Manipal Manual of Physiology was mainly intended to cater to the needs of dental, nursing
and paramedical students. The overwhelming response I got even from the medical students inspired
me to present the material more in detail to the students of medicine and the result of which is this book
Manipal Manual of Medical Physiology.

For various reasons, it took almost six years to compile the material. However, a lot more attention has
been paid for inclusion of materials more in details in each chapter so that the students would find it very
convenient to peruse. Systems like endocrinology, CNS, CVS and renal physiology, etc., have been dealt
more in detail with more emphasis on pathophysiology. Due emphasis has been laid to drive home the
concepts so that the students would understand easily rather than memorizing. In many chapters, calculations
have been explained with representative values for easy comprehension.

Hope and wish that the endeavor is going to benefit the students who really need help when they are
crammed with many subjects when they just step into the professional course that is quite demanding and
strenuous.

It is my sincere request to the students and all others concerned to send in their constructive criticism and
comments to the email id shekardon@yahoo.com/chanss4@gmail.com.

Wish you all the best.

CN Chandra Shekar
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Index of Competencies

Competency Based Curriculum for the Indian Medical Graduate

Code Competency

General Physiology

PY1.1 Describe the structure and functions of a mammalian cell

PY1.2 Describe and discuss the principles of homeostasis

PY1.3 Describe intercellular communication

PY1.5 Describe and discuss transport mechanisms across cell membranes

PY1.6 Describe the fluid compartments of the body, its ionic composition and measurements
PY1.7 Describe the concept of pH and Buffer systems in the body

PY1.8 Describe and discuss the molecular basis of resting membrane potential and

action potential in excitable tissue

Haematology (Blood)

PY2.1 Describe the composition and functions of blood components

PY2.2 Discuss the origin, forms, variations and functions of plasma proteins

PY2.3 Describe and discuss the synthesis and functions of Haemoglobin and explain its
breakdown. Describe variants of haemoglobin

PY2.4 Describe RBC formation (erythropoiesis and its regulation) and its functions

PY2.5 Describe different types of anaemias

PY2.6 Describe WBC formation (granulopoiesis) and its regulation

PY2.8 Describe the physiological basis of hemostasis and, anticoagulants. Describe bleeding
and clotting disorders (Hemophilia, purpura)

PY2.9 Describe different blood groups and discuss the clinical importance of blood grouping,
blood banking and transfusion

PY2.10 Define and classify different types of immunity. Describe the development of immunity

and its regulation

PY2.11 Estimate Hb, RBC, TLC, RBC indices, DLC, Blood groups, BT/CT

PY2.12 Describe test for ESR, Osmotic fragility, Hematocrit. Note the findings and interpret the
test results, etc. (Note ESR: Chapter 9, pages 62-64)

PY2.13 Describe steps for reticulocyte and platelet count (Refer to Chapter 12, page 83)

Nerve and Muscle Physiology

PY3.1 Describe the structure and functions of a neuron and neuroglia;
Discuss nerve growth factor and other growth factors/cytokines

PY3.2 Describe the types, functions and properties of nerve fibers

PY3.3 Describe the degeneration and regeneration in peripheral nerves

PY3.4 Describe the structure of neuromuscular junction and transmission of impulses

PY3.5 Discuss the action of neuromuscular blocking agents

PY3.6 Describe the pathophysiology of Myasthenia gravis

PY3.7 Describe the different types of muscle fibres and their structure

PY3.8 Describe action potential and its properties in different muscle types
(skeletal and smooth)

PY3.9 Describe the molecular basis of muscle contraction in skeletal and in smooth muscles

PY3.10 Describe the mode of muscle contraction (isometric and isotonic)

PY3.11 Explain energy source and muscle metabolism

PY3.12 Explain the gradation of muscular activity

PY3.13 Describe muscular dystrophy: myopathies

PY3.14 Perform Ergography

PY3.15 Demonstrate effect of mild, moderate and severe exercise and record changes in
cardiorespiratory parameters

PY3.17 Describe Strength-duration curve

Gastro-intestinal Physiology

PY4.1 Describe the structure and functions of digestive system

PY4.2 Describe the composition, mechanism of secretion, functions, and regulation
of saliva, gastric, pancreatic, intestinal juices and bile secretion

PY4.3 Describe GIT movements, regulation and functions. Describe defecation reflex.
Explain role of dietary fibre.

PY4.4 Describe the physiology of digestion and absorption of nutrients

PY4.5 Describe the source of GIT hormones, their regulation and functions
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Competency

Cardiovascular Physiology (CVS)

PY5.1
PY5.2
PY5.3
PY5.4
PY5.10

PY5.11

Describe the functional anatomy of heart including chambers, sounds; and

Pacemaker tissue and conducting system.

Describe the properties of cardiac muscle including its morphology, electrical,

mechanical and metabolic functions

Discuss the events occurring during the cardiac cycle

Describe generation, conduction of cardiac impulse

Describe and discuss regional circulation including microcirculation, lymphatic circuation,
coronary, cerebral, capillarr, skin, foetal, pulmonary and splanchnic circulation

Describe the patho-physiology of shock, syncope and heart failure

Respiratory Physiology

PY6.1
PY6.2

PY6.3
PY6.6

PY6.7

Describe the functional anatomy of respiratory tract

Describe the mechanics of normal respiration, pressure changes during

ventilation, lung volume and capacities, alveolar surface tension, compliance,
airway resistance, ventilation, V/P ratio, diffusion capacity of lungs

Describe and discuss the transport of respiratory gases: Oxygen and carbon dioxide
Describe and discuss the pathophysiology of dyspnoea, hypoxia,

cyanosis asphyxia; drowning, periodic breathing

Describe and discuss lung function tests and their clinical significance

Renal Physiology

PY7.1
PY7.2

PY7.3

PY7.4
PY7.5
PY7.6
PY7.7
PY7.8
PY7.9

Describe structure and function of kidney

Describe the structure and functions of juxtaglomerular apparatus and

role of reninangiotensin system

Describe the mechanism of urine formation involving processes of filtration,
tubular reabsorption and secretion; concentration and diluting mechanism
Describe and discuss the significance and implication of renal clearance
Describe the renal regulation of fluid and electrolytes and acid-base balance
Describe the innervations of urinary bladder, physiology of micturition and its abnormalities
Describe artificial kidney, dialysis and renal transplantation

Describe and discuss renal function tests

Describe cystometry and discuss the normal cystometrogram

Integrated Physiology

PY11.1

Describe and discuss mechanism of temperature regulation

Endocrine Physiology

PY8.1
PY8.2

PY8.4

PY8.5

PY8.6

Describe the physiology of bone and calcium metabolism

Describe the synthesis, secretion, transport, physiological actions, regulation
and effect of altered (hypo and hyper) secretion of pituitary gland, thyroid
gland, parathyroid gland, adrenal gland, pancreas and hypothalamus
Describe function tests: Thyroid gland; Adrenal cortex, Adrenal medulla and
pancreas (Vol 1, GIT for Pancreatic Function Test)

Describe the metabolic and endocrine consequences of obesity and metabolic
syndrome, stress response. Outline the psychiatry component pertaining to
metabolic syndrome

Describe and differentiate the mechanism of action of steroid, protein and
amine hormones

Reproductive Physiology

PY9.1

PY9.2

PY9.3

PY9.4

Describe and discuss sex determination; sex differentiation and their
abnormities and outline psychiatry and practical implication of sex
determination.

Describe and discuss puberty: Onset, progression, stages; early and delayed
puberty and outline adolescent clinical and psychological association.
Describe male reproductive system: Functions of testis and control of
spermatogenesis and factors modifying it and outline its association with
psychiatric illness

Describe female reproductive system: (a) Functions of ovary and its control;
(b) menstrual cycle—hormonal, uterine and ovarian changes
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Code
PY9.6

PY9.8

PY9.10
PY9.12

Index of Competencies

Competency

Enumerate the contraceptive methods for male and female. Discuss their
advantages and disadvantages

Describe and discuss the physiology of pregnancy, parturition and lactation
and outline the psychology and psychiatry-disorders associated with it.
Discuss the physiological basis of various pregnancy tests

Discuss the common causes of infertility in a couple and role of IVF in
managing a case of infertility

Neurophysiology

PY10.1
PY10.2
PY10.5
PY10.6
PY10.7
PY10.8

PY10.9
PY10.10

PY10.12
PY10.13
PY10.15

PY10.17

PY10.20

Describe and discuss the organization of nervous system

Describe and discuss the functions and properties of synapse, reflex, receptors
Describe and discuss structure and functions of reticular activating system,
autonomic nervous system (ANS)

Describe and discuss spinal cord, its functions, lesion and sensory
disturbances

Describe and discuss functions of cerebral cortex, basal ganglia, thalamus,
hypothalamus, cerebellum and limbic system and their abnormalities
Describe and discuss behavioural and EEG characteristics during sleep and
mechanism responsible for its production

Describe and discuss the physiological basis of memory, learning and speech
Describe and discuss chemical transmission in the nervous system (outline
the psychiatry element)

Identify normal EEG forms

Describe and discuss perception of smell and taste sensation

Describe and discuss functional anatomy of ear and auditory pathways and
physiology of hearing

Describe and discuss functional anatomy of eye, physiology of image
formation, physiology of vision including colour vision, refractive errors,
colour blindness, physiology of pupil and light reflex

Demonstrate (i) Testing of visual acuity, colour and field of vision and

(ii) hearing (iii) Testing for smell and (iv) taste sensation in volunteer/
simulated environment

Integrated Physiology

PY11.1
PY11.2
PY11.4

PY11.8

PY11.11
PY11.12

Describe and discuss mechanism of temperature regulation

Describe and discuss adaptation to altered temperature (heat and cold)
Describe and discuss cardio-respiratory and metabolic adjustments during
exercise; physical training effects

Discuss and compare cardio-respiratory changes in exercise (isometric and
isotonic) with that in the resting state and under different environmental
conditions (heat and cold)

Discuss the concept, criteria for diagnosis of Brain death and its implications
Discuss the physiological effects of meditation
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