_q/ Contents

Preface

Section | General Physiology

1.

Cell Membrane and its Functions 2

Cell Structure 2
Exam-oriented Questions 5

Homeostasis 6

Introduction 6
Feedback Homeostasis Regulations 7
Exam-oriented Questions 9

Transport Across Cell Membrane 10

Introduction 10

Important Concepts in Transport Mechanism 10
Membrane Transport: Active Transport 14
Vesicular Transport Mechanisms 17
Exam-oriented Questions 19

Membrane Potential 20

Introduction 20

Role of Ion in Generating Membrane Potential 20

Physico-chemical Principles Involved in Generating
RMP 20

Recording of Membrane Potential 21

Graded Potential 22

Action Potential 23

Property of Action Potential 25

Ion Channel Studies 26

Exam-oriented Questions 28

. Body Fluids and Blood Volume 29

Introduction 29

Total Body Water and its Distribution 29

Measurement of Body Fluid Compartments 30

Total Body Water 30

Extracellular Fluid Volume 31

Blood Volume 31

Variations Under Different Physiological Conditions 31
Methods of Determination of Blood Volume 31
Regulation of Blood Volume 33

Exam-oriented Questions 35

Section Il Blood

6. Composition and Functions of Blood 38

Introduction 38
Composition of Blood 38
Functions of Blood 38
Exam-oriented Questions 40

Specific Gravity of Blood 41

Introduction 41

Rise in Specific Gravity 41
Fall in Specific Gravity 41
Method of Determination 41
Exam-oriented Questions 41

8.

10.

11.

12.

Plasma Proteins 42

Introduction 42

Plasma Proteins Varieties 42

Chemistry and Separation of Plasma Proteins 42
Origin of Plasma Proteins 43

Functions of Plasma Protein 43

Exam-oriented Questions 44

Viscosity and Erythrocyte Sedimentation
Rate (ESR) 45

Introduction 45
Suspension Stability of Blood (Erythrocyte
Sedimentation Rate or ESR) 45
ESR Increased and Decreased 45
Significance of ESR 46
Physiological Variations in ESR 46
Exam-oriented Questions 46

Coagulation of Blood 47

Introduction 47

Importance of Coagulation of Blood 47
Mechanism of Coagulation or Clotting of Blood 47
General Characteristics of Coagulation 47

Blood Coagulation Factors 48

Other Important Factors Participating in Coagulation
Mechanism 50

Extrinsic and Intrinsic Mechanisms of Coagulation of
Blood 50

Clot Retraction 52

Fibrinolysis 52

Plasminogen 52

Natural Inhibitors of Coagulation 53
Intravascular Clotting or Thrombosis 53
Heparin as an Anticoagulant 53
Applied Physiology 53

Exam-oriented Questions 55

Functions of Bone Marrow 56

Bone Marrow 56

Vascular Arrangement in the Bone Marrow 56
Method of Examining Bone Marrow 56
Functions of Bone Marrow 57

Exam-oriented Questions 60

Red Blood Corpuscles (Erythrocytes) 61

Introduction 61

Cytoplasm of the Red Cells 61

Variations of Red Cell Count under Various
Physiological Conditions 61

Development of Red Blood Corpuscles 62

Stages of Blood Formation in the Embryo and Foetus 62

Factors regulating Erythropoiesis 64

Energy Metabolism of RBC 66

Exam-oriented Questions 67



viii

Human Physiology for Dental Students

13.

14.

15.

16.

17.

18.

19.

Haemoglobin 68

Introduction 68

Haemoglobin Varieties 69

Synthesis of Haemoglobin 69

Amount of Haemoglobin in Normal Blood 70

Methods of Estimation of Haemoglobin 70

Variations of Hb under Different Physiological
Conditions 71

Exam-oriented Questions 72

Iron Absorption, Transport, Storage and
Excretion 73

Introduction 73

Absorption and Transport 73
Absorption of Iron 74

Iron in Blood 74

Storage of Iron 75

Excretion 75

Functions of Iron 75

Applied: Iron Deficiency Anaemia 76
Exam-oriented Questions 76

Anaemia, Polycythaemia, Osmotic
Fragility and Blood Indices 77

Introduction 77
Other Causes 80
Blood Indices and Morphological Classification of
Anemia 80
Applied Physiology: Haemolysis and Osmotic Fragility 81
Polycythaemia 82
Exam-oriented Questions 82

White Blood Cells and Platelets 83

White Blood Cells 83

Variations in Normal Count of White Blood Corpuscles 83

Classification and Differential Count of White Blood
Corpuscles or Leucocytes 84

Granular Leucocytes or Granulocytes 84

Lymphocytes (20-40%) 86

Monocytes (Large Mononuclear Cell,
Transitional Cell, etc.) (2-8%) 86

Development of Leucocytes 86

Development of Granular Leucocytes or Granulocytes 86

Functions of WBC 89

Applied Physiology: WBC Disorders 89

Platelets 89

Methods of Counting of Platelets 90

Functions of Platelets 91

Exam-oriented Questions 91

Blood Groups and Blood Transfusion 92

Blood Groups 92
Blood Transfusion: Blood Groups 94
Exam-oriented Questions 96

Formation of Tissue Fluids 97

Introduction 97

Oedema and its Causes 98

Lymph and Lymphatics 98

Properties of Lymph 100

Composition of Lymph 100

Factors Responsible for Formation of Lymph 100
Exam-oriented Questions 102

Immunity 103

Introduction 103
Innate Defenses 103
Adaptive Defences 105

Section Il Nerve and Muscle

Organ Transplant 109
Hypersensitivity 109
Exam-oriented Questions

110

20. Structure and Functions of Neuron

21.

22.

23.

24.

25.

Introduction 112

Histological Structure 112

Neuroglia 115
Exam-oriented Questions

116

Properties, Classification of Nerve
Fibres and Nerve Action Potential

Introduction: Properties of Nerve Fibres

Excitability 117
Conductivity 120
All-or-none Law 121
Refractory Period 121

Summation (Latent Addition) 122

Adaptation 122
Accommodation 122
Indefatigability 122

Heat Production in Nerve Fibre 122

Mechanism of Conduction of the Nerve Impulse 123

117

Physiological Properties of the Nerve Fibres
Degeneration and Regeneration of Nerve 126
Cathode Ray Oscilloscope (CRO) 127

Exam-oriented Questions

Neuromuscular Junction

128

125

Introduction 129

Anatomical Considerations 129
Synthesis of Acetylcholine in Motor Neuron 130
Sequence of Events in Neuromuscular Transmission 130

Neuromuscular Blockers
Applied Physiology 131
Exam-oriented Questions

Classification of Muscular Tissue

131

132

Introduction 133
Muscle Classification 134

Exam-oriented Question 134

Structure of Skeletal Muscle

Introduction 135
Distribution 135
Origin and Development
General Features 135

135

Histological Structure of Muscle Fibres

Myofibrils: Characteristic Features

Myosin Filaments 137

Ending of Muscle in Tendon 139

Exam-oriented Questions

Muscle Contraction

140

135

135

Introduction 141

Molecular Mechanism of Muscle Contraction 141

Changes during Muscular Contraction 143
Oxygen Utilization and CO, Production 145

Cori Cycle 145
Electrical Changes 147
Chronaxie and Rheobase
Exam-oriented Questions

147
148

112

129

133

135

141



Contents iX
26. Properties of Skeletal Muscle 149 33. Pressure and Volume Changes during
Introduction 149 Cardiac Cycle 187
Excitability and Contractility 149 Introduction 187
Refractory Period 153 Methods of Study 187
Tonicity 153 Pressure Changes 187
Conductivity 153 Volume Changes 187
Extensibility and Elasticity 153 Intraventricular Pressure Changes 187
Contraction of Skeletal Muscle 154 Ventricular Systole 188
Exam-oriented Questions 154 Ventricular Diastole 188
Intra-atrial Pressure Changes 188
27. Cardiac Muscle 155 Jugular Pressure Tracing (Venous Pulse) 189
Introduction 155 Ventricular Volume Changes 190
Blood Vessels, Lymphatics and Nerves of Cardiac Heart Sounds 190
Muscle 157 Exam-oriented Questions 192
Exam-oriented Questions 158
34. Electrocardiogram 193
28. Smooth Muscles 159 Introduction 193
Introduction 159 Methods of Recording Electrocardiogram 193
Histology 159 Electrocardlqgraphlc Leads used both Clinically and
Contractile Mechanism 160 . Expe.rlmentally 195
. . Unipolar Limb Leads 197
Properties of Plain (Smooth) Muscles 160 Au ted Univolar Limb Leads 197
E= . gmented Unipolar Limb Leads
Exc1ta.b1hty and COHtI‘aCtlhl’}.’ 161 Normal ECG Recorded in Chest Leads 198
Functions of the Muscular Tissue 162 Significance of Various Leads and their Limitations 198
Rigor Mortis 162 Electrocardiographic Appearances under Certain
Exam-oriented Questions 164 Cardiac Disorders 199
Exam-oriented Questions 204
Section IV Cardiovascular System 35. Innervations of Heart and Heart Rate 205
Introduction 205
29. Introduction to Cardiovascular System 166 Nerves of the Heart and their Action 205
Introduction 166 Vag.us Ne.rves 205
Anatomical Considerations of the Heart 167 Tonic Action of the Vagus Nerves 205
Stimulation of the Vagus Nerves 205
Valves of the Heart 168
X Heart Rate 207
Action of the Vz.alve.s 1_69 ) Regulation of Heart Rate 207
Factors that Maintain Circulation 169 Exam-oriented Questions 211
Exam-oriented Questions 173
36. Cardiac Output 212
30. Initiation and Spread of Cardiac Impulse 174 Introduction 212
Origin of the Heartbeat 174 Normal Values: 5-6 Litres/Minute 212
Initiation of Impulse and Localisation of Pacemaker 174 Important Terminology and Definitions 212
Conduction Over Atrial Muscle 174 Distribution of Cardiac Output 212
Heart Block 175 Cardiac Reserve 212
Exam-oriented Questions 176 Factors Affecting Cardiac Output 213
Control of Cardiac Output 213
31. Properties of Cardiac Muscle 177 Preload Depends on Ventricullar Filling and Venous
. Return 213
Introduction 177 . o
Rhythmicity 177 Cardiac Contractility 213
S Afterload 214
Exc1tab11?ty 177 Methods of Measuring Cardiac Output 215
Conduction 179 Dye Method: Stewart and Hamilton’s Dye Dilution
Contraction 179 Method 215
All-or-none Response 179 Employing for Measuring Cardiac Output Fick Principle
Staircase Phenomenon 179 Using O, and CO, 215
Refractory Period 179 Physical Method: Ballistocardiography 216
Tone 180 Thermo-dilution Method (Cold Saline Method) 216
Functional Syncytium 180 Applied Physiology 216
Exam-oriented Questions 180 Doppler Echocardiography 218
. Calculation 218
32. Cardiac Cycle 181 Exam-oriented Questions 218
Introduction 181
37. Blood Pressure 219

Cardiac Cycle Time 181

Summary of the Sequence of Events in Cardiac Cycle 184
Time Relations of the Various Events 186

Summary of the Time Relations 186

Exam-oriented Questions 186

Introduction 219

Basal Blood Pressure 219

Significance of Blood Pressure 219

Measurement and Recording of Blood Pressure 220



Human Physiology for Dental Students

38.

39.

40.

41.

Role of Sino-Aortic Mechanism in the Regulation of
Normal Blood Pressure 223

Chemoreceptors 224

Mechanism of Regulation of Blood Pressure 224

Exam-oriented Questions 228

Velocity of Blood Flow and Radial Pulse 229

Introduction 229

Velocity of Blood 229

Methods of Measurement of Velocity of Blood 229
Radial Pulse 230

Pressure Pulse 230

Special Varieties of Pulse 231

Applied Physiology 231

Exam-oriented Questions 231

Regional Circulation 232

Introduction 232

Coronary Circulation 232

Methods of Study 232

Variations of Coronary Inflow during Different
Phases of Cardiac Cycle 234

Factors Influencing Coronary Circulation 235

Circulatory Status of the Cardiac Muscle under
Certain Diseased Conditions 237

Coronary Spasms and Intercoronary Reflexes 237

Physiology of Exercise 239

Introduction 239

Changes in Cardiovascular System 239
Aerobic Training 244

Role of Nutrition in Exercise 244
Exam-oriented Questions 244

Applied Cardiovascular Physiology:
Haemorrhage, Heart Failure,
Hypotension, Hypertension and Shock 245

Haemorrhage 245

Heart Failure 246

Hypotension 247

Hypertension 248

Shock 249

Applied Physiology: Cardiovascular System 253
Exam-oriented Questions 254

Section V Respiratory System

42,

43.

Functional Organization of Respiratory System 256

Trachea 256

Functions of Respiratory Tract 257
Respiratory Units 257

Pleural Cavity and Intra-pleural Pressure 259
Exam-oriented Questions 261

Mechanics of Breathing 262

Introduction 262

Diaphragm 262

Intercostal Muscles 262

Motion of the Ribs during Inspiration and Expiration 262

Accessory Muscles of Respiration 264

Resistance to Breathing 264

Elastic Resistance 264

Lung Compliance 264

Measurement of Lung Compliance and Pressure
Volume Curve 265

Viscous or Non-elastic Resistance 265

Applied Physiology 265

Exam-oriented Questions 266

44.

45.

46.

47.

48.

Pulmonary Volumes and Capacities (Spirometry) 267

Introduction 267

Lung Volumes 268

Lung Capacities 268

Applied Physiology: Obstructive and Restrictive
Lung Disease 271

Exam-oriented Questions 272

Alveolar Ventilation and Gases Exchange
in Lung 273

Introduction 273

Respiratory ‘Dead Space’” 273

Definition 273

Measurement of Dead Space Volume 273

Nitrogen Meter Method 273

Intrapulmonary Gas-mising or Even Distribution of
Inspired Air 274

Methods of Detection of Uneven Ventilation 274

Alveolar Air 274

Effect of Voluntary Hyperpnoea on Alveolar Air 275

Breath Holding Time 275

Effects of High Altitude on Alveolar Oxygen 276

Factors Controlling Alveolar pCO, 276

Anatomical Shunt 277

Physiological Shunt 277

Ventilation and Perfusion in Lungs 278

Diffusion 278

Factors Controlling Diffusion 279

Pulmonary Diffusing Capacity for O, (DO,) 279
Diffusion of CO, 279

Perfusion 280

Exam-oriented Questions 280

Transport of Oxygen and Carbon
Dioxide in Blood 281

Introduction 281

Oxygen Transport 281

Percentage Saturation of Haemoglobin 282

Dissociation Curve for Haemoglobin 282

Nature of the Curve 283

Explanation of the Sigmoid Shape of the Curve 283

Oxygen Exchange in the Lungs 284

Oxygen Transport in the Tissues 284

Applied Physiology 284

Carbon Dioxide Transport 285

CO, Content and Tension of Blood 285

Transport 285

Chloride Shift/Hamburger Phenomenon 286

Carbon Dioxide Dissociation Curves 287

Summary: Transport of Oxygen and Carbon
Dioxide in Blood 288

Exam-oriented Questions 289

Regulation of Respiration 290

Introduction 290

Respiratory Centre 290

Dorsal Respiratory Group (DRG) of Neurons and
Inspiratory Ramp Signals 291

Ventral Respiratory Group of Neurons 291

Mechanism of Rhythmic Respiration 291

Role of Abdominal Muscles in Respiration 292

Role of Reflex in Respiration 292

Voluntary Control of Respiration 295

Checmical Control of Respiration 295

Periodic Breathing 297

Cheyne-Stokes Breathing 297

Kussmauls Breathing 299

Exam-oriented Question 299



49.

50.

51.

52.

53.

54.

55.

Contents Xi
Hypoxia 300 Section VI Gastro-intestinal Tract
Definition 300
Classification of Hypoxia 300 56. General Outline of Digestive System 322
Anoxic Hypoxia or Arterial Hypoxia 300 .
Causes of Arterial Hypoxia 300 Introduction 322
Anaemic Hypoxia 301 Glands 327
Stagnant Hypoxia or Hypokinetic Hypoxia 301 Salivary Glands 327
Histotoxic Hypoxia 301 Pharynx or Throat Cavity 330
Altitude Hypoxia 301 Oesophagus 330
Oxygen Therapy in Hypoxia 302 Stomach 331
Dyspnoea 303 Small Intestine 334
Dyspnoea due to Alteration in Chemical Composition of Large Intestine 335
Blood 303 Brief Summary of the Chief Identifying Features of
Applied Physiology 304 Different Parts of the Digestive Tract 337
Psychogenic or Emotional Dyspnoea 304 Exam-oriented Questions 337
Exam-oriented Questions 304
L L. 57. Digestive Juices 338
Compressed Air Sickness and Deep Sea Diving 305 i
Introduction 338
Dysbarism (Caisson Disease) 305 Saliva 338
Exam-oriented Question 305 Gastric Juice 339
C e . .. Pancreatic Juice 340
Respiration in Abnormal Conditions 306 Succus Entericus 340
Asphyxia 306 Biles 341
Essential Conditions of Asphyxia 306 Bile Salts 343
Hyperpnoea 306 Bile Pigments 343
Effects of Voluntary Hyperpnoea 306 Exam-oriented Questions 346
Orthopnoea 308 . . .
Factors Causing Cyanosis 308 58. M.echa'msm f’f Secretion of Various
Applied Physiology 308 Digestive Juices 347
Exam-oriented Questions 309 Introduction 347
Origin and Character of the Important Constituents of
Artificial Respiration or Resuscitation 310 Gastric Juice 353
Methods of Artificial Respiration 310 Liver 358
Manual Methods 310 Mechani§m of Secretion of Succus Entericus (Intestinal
, Juice) 360
Sylvester's Method 311 Exam-oriented Questions 362
Holger-Nielsen Method 311
Mouth-to-mouth Method 311 59. Movements of Alimentary Canal 363
Eve’s Rocking Method 311 Introduction 363
Ins.trum’ental Method 311 Facts about Movement 363
Drmke‘r s Method 311 Cause of Movements 363
Resuscitator 311 Relation with Degree of Activity 363
In the Newborn Baby 311 Deglutition (Swallowing) 363
Exam-oriented Questions 313 Common Disturbances in the Swallowing 365
. .. Movements of Stomach 366
Acclimatization 314 Dumping Syndrome 367
Compensatory Changes at Moderately High Altitude 314 Vomiting (Emesis) 367
Changes in Acclimatisation 314 Movements of Small Intestine 369
Natural Acclimatisation of Natives Residing at High Frequency 369
Altitude 314 Movements of Villi 371
Acute Mountain Sickness 315 Applied Physiology 372
Exam-oriented Questions 315 Movements of Large Intestine 372
. Functions of Large Intestine 373
Underwater Physiology 316 Rate of Progress of Barium Meal 373
Introduction 316 Applied Physiology—Large Intestine 375
Nitrogen 316 Defaecation 375
Oxygen 316 Exam-oriented Questions 375
Mechanism of Oxygen Poisoning 317 . . .
Carbon Dioxide 317 60. Digestion and Absorption of Foodstuffs 376
Helium 317 Introduction 376
Underwater Respiration 317 Digestion of Carbohydrates 376
SCUBA Diving 318 Digestion of Proteins 377
Exam-oriented Question 318 Digestion of Mucin 379
L. Absorption 380
Vocalisation 319

Introduction 319
Articulation and Resonance 320
Exam-oriented Question 320

Absorption of Carbohydrates 380
Absorption of Proteins 381
Absorption of Electrolytes 382
Exam-oriented Questions 383



Xii

Human Physiology for Dental Students

61.

Gastro-intestinal Hormones 384

Introduction 384

Gastric Inhibitory Polypeptide (GIP) 385
Vasoactive Intestinal Peptide (VIP) 385
Motilin 386

Neurotensin 386

Somatostatin 386

Gastrin Releasing Peptide 386

Ghrelin 386

Peptide YY 386

Substance P 386

Bombesin 386

Exam-oriented Questions 386

Section VII Renal Physiology

62.

63.

64.

65.

66.

Functional Anatomy of Excretory System 388

Introduction 388

Kidneys 388

Nephron 389

Uriniferous Tubules 389

Types of Nephrons 389

Renal Tubules 391

Proximal Convoluted Tubule (PCT) 394
Henle’s Loop 394

Distal Convoluted Tubule (DCT) 395
Collecting Tubule 395
Juxtaglomerular Apparatus 395
Regulation of Renin Secretion 397
Exam-oriented Questions 398

Renal Blood Flow 399

Introduction 399

Autoregulation of Renal Blood Flow 399
Nervous Control 400

Measurement of Renal Blood Flow 401
Functions of Kidney and Glomerulus 402
Functions of Kidney 402

Exam-oriented Questions 402

Glomerular Filtration Rate 403

Introduction 403
Functions of Glomerulus 405
Exam-oriented Questions 405

Physiology of Renal Tubules: Water and
Electrolytes Balance and Counter-current
Mechanism 406

Introduction 406

Methods of Study of Tubular Functions 406
Selective Reabsorption 406

Reabsorption of other Substances 412
Exam-oriented Questions 415

Renal Function Test, Urine, Urinary
Characteristic and its Mechanism of Formation 416

Introduction 416

Test for Measurement of GFR 417

Test to Measure Excretory Function 417

Test to Estimate Tubular Secretion Capacity 418
Test to Measure Renal Blood Flow 418

Urine, Urinary Characteristic and Urine Formation 419
Other Characteristics 419

Factors Affecting Formation of Urine 420
Reaction of Urine 420

Factors Controlling Volume of Urine 420
Exam-oriented Questions 422

67. Micturition

Introduction 423

Structure of Urinary Bladder 423

Mechanism of Filling of Bladder 424

Mechanism of Micturition 424

Micturition Reflex 425

Centres of Micturition 426

Effect of Lesion of Autonomic Nerves 426

Applied: Pathological Conditions involving Bladder
Control Physiology 427

Exam-oriented Questions 428

68. Body Temperature and its Regulation

Introduction 429

Factors Affecting Body Temperature 429

Regulation of Body Temperature 430

Temperature Regulation in the Newborn Infant 434

Effects of Exposure to High and Low Atmospheric
Temperature 434

Pyrexia 435

Hypothermia 435

Exam-oriented Questions 437

69. Regulation of Reaction of Blood and
Disturbances in Acid-Base Regulation

Introduction 438

Respiratory H* 438

Metabolic H* 438

Buffers 438

Role of Respiration in Acid—Base Balance 439
Role of Kidneys in Acid—Base Balance 439
Disturbances in Acid-Base Regulation 440
Respiratory Acidosis 440

Metabolic Alkalosis 441

Metabolic Acidosis 442

Respiratory Alkalosis 442

Renal Compensation 443

Assessment of the Acid-Base Status 443
Applied Physiology 443

Peritoneal Dialysis 443

Exam-oriented Questions 444

Section VIII Endocrines

70. Physiological Aspects of Endocrine System and
Pituitary Gland

Introduction 446

General Consideration of Hormones 447

Storage, Destruction and Excretion 447

Mode of Action 447

Cyclic AMP and Hormone Action 447

Cyclic Guanosine Monophosphate (cGMP) as Second
Messenger 447

Diacylglycerol (DAG) and Inositol 1,4,
5-triphosphate (IP,) as Second Messenger 448

Ca?" as a Second Messenger 448

Synthesis of Enzyme at the Nuclear Level 449

Interrelations of Endocrines 450

Control of Endocrine System: Regulation of
Secretion of Hormones 451

Dysfunction of an Endocrine Gland 452

Endocrine Glands 452

Essential Properties of A Hormone 452

Major Endocrine Glands and Hormones in
Controlling Body Functions 452

Integrative Action of Neuroendocrinology 453

Exam-oriented Question 456

423

429

438

446



71.

72.

73.

74.

Contents xiii
Hypophysis (Pituitary Gland) 457 75. Adrenal (Suprarenal) Glands 509
Introduction 457 Anatomy 509
Structure and Functions of Adenohypophysis Blood Supply 509
(Anterior Pituitary) 458 Nerve Supply 509
Growth Hormone or Somatotrophic Hormone Adrenal Cortex 510
(GH or STH) 461, Hypofunction of Adrenal Cortex 517
Growth Hormone Secretion 461 H .
. yperfunction of Adrenal Cortex 517
Growth Hormone Disorders 463 . .
. . Control of Cortical Secretion 518
Gigantism 464 .
A General Adaptation Syndrome 521
cromegaly 464
Dwarfism 465 Adrenal Medulla 521
Acromicria 465 Release ‘of Catecho.lamines 523 .
Thyrotrophic Hormone or Thyrotropin or Thyroid- Me.chams.m of Action .Of Catecholamines 523
Stimulating Hormone (TSH) 465 Epinephrine (Adrenaline) 524
Gonadotrophic Hormones (GTH) or Gonadotrophins: Exam-oriented Questions 528
FSH and LH 466
Prolactin (PRL) 468 76. Local Hormones 529
Central .:anc.l Peripheral Organizations of Anterior Introduction 529
Pituitary Hormones 469 Ervth iotin 529
Disorders of Pituitary Gland 470 Ty . ropoietin
Pars Intermedia 470 Re'run 7529 .
Structure and Functions of Neurohypophysis Histamine and Hep arin 529
(Posterior Lobe) 471 The Prostaglandins 530
Posterior Lobe of Pituitary Gland 471 Serotonin 532
Vasopressin (Pitressin) 474 Bradykinin 532
Oxytocin (Pitocin) 475 Endothelins 532
Exam-oriented Questions 477 Atrial Natriuretic Peptide 533
. Adrenomedullin 533
Thyroid Gland 478 Adenosine Derivatives 533
Introduction 478 Gastro-intestinal Hormones 533
Thyroid Hormones 480 Exam-oriented Question 533
Synthesis, Storage, Release and Transport of Thyroid
Hormones Iodine Metabolism 480 77. Thymus 534
Synthesis of Thyroid Hormones 480 ;
Degradation and Excretion of Thyroid Hormones 482 Introduction 534
Iodine Requirement and Anterior Pituitary Control in Anatomy 534
Secretion of Thyroid Hormone 482 Development 535
Physiological Actions of Thyroid Hormones 482 Histology 535
Functions of Thyroid Hormones 483 Medulla 535
Thyroid Disorders 485 Blood Vessels and Nerve Supply 535
g/[y.)t(oediglg 485 Clinical Evidences of Thymic Function 536
oitre . .
Applied Physiol 536
Graves’ Disease (Basedow’s Disease or Exophthalmic Tk}: pue Di ys(lio o8y e .
Goitre) 487 ymic Disorders and Genesis 536
Exam-oriented Questions 487 Exam-oriented Question 536
Parathyroid Gland 488 78. The Pineal Body 537
Calcitonin 488 Introduction 537
The Parathyroid 488 Anatomy 537
Control of Parathyroid Secretion 489 Concretions 537
Physiolggical Functions of Parathyroid Gland 489 Changes with Age 537
Tetany in Man 490 Melatonin 537
Disorders of Parathyroid Secretion 491 Functions 537
Hypoparathyroidism 492 . .
Calcium 492 Exam-oriented Question 538
Blood Calcium 492
Calcium Excretion 494 g .
Phosphorus 494 Section IX Reproductive System
Calcitriol 496 .
Bone 497 79. Gonads and Reproduction 540

Exam-oriented Questions 498

Pancreas 499

Introduction 499

Insulin 500

Somatostatin 504
Pancreatic Polypeptide 505
Glucagon 505

Applied Physiology 507
Exam-oriented Questions 508

Introduction 540

Gonadal Function 540

Reproduction 540

Puberty 540

Development of Gonads 541

Applied Physiology 541

Genetic Basis of Sex Differentiation 542
Sex Chromatin 542

Exam-oriented Questions 545



614

Xiv Human Physiology for Dental Students
80. Male Reproductive Organs 546 Galactopoiesis (Maintenance of Lactation) 591
. Ejection of Milk 592
}rrgg(%(:ll; Ctls(iré 546 Effects of Suckling 592
Androgens 549 Inhibition 593
Transport, Metabolism and Excretion of Testosterone 549 giltc; ?:;:;21 I\?:: ds of Infant 593
Functions of Androgens: Testosterone 550 Human Milk 593
Hormonal and Neural Control of Testosterone . .
Secretion 550 Applied .Phys1ology .594
Life History of Spermatozoa (Sperms) 552 Exam-oriented Questions 594
Sepsf;lla(?eg;?ﬁzism:;ia or Fluid) 556 86. Controlled Reproduction and Family Planning
Applied Physiology: Impotence 556 Introduction 595
Applied Physiology: Hypogonadism 557 Physiological Methods 595
Prostate 557 Use of Some Barriers to the Entry of Sperms into the
Applied Physiology: Prostatic Hypertrophy 557 Cervix at the time of Coitus 595
Exam-oriented Questions 559 Use of Chemical Spermicidal Agents before or after
Intercourse 595
81. Female Reproductive Organs 560 IUCD 596
Introduction 560 Contraceptive Pills 596
Fallopian Tube 560 Different Varieties of Pills 597
Ovary 561 Side Effects of the ‘Pills” 597
Life History of Vesicular of Graafian Follicles 564 Other M.ethods 598 )
Maturation of the Ovum 565 Exam-oriented Questions 598
Ovulation 565
Fertilization 566
Implatation 567 Section X Nervous System
Fate of Graafian Follicles 568
Oestrogens 570 87. Introduction to Nervous System
Progesterqne 573 Introduction 600
Menstrufitlon 575 . Central or Somatic Nervous System 600
Exam-oriented Questions 578 Spinal Cord 600
82. Pregnancy 579 Brain 603 ) ) )
Meninges, Ventricles and Cerebrospinal Fluid 604
Introduction 579 Blood Supply 604
Physiological Changes during Pregnancy 579 Metabolism 607
gegnatn Cyslé;?ts >0 Exam-oriented Question 607
acenta
Eu“dior‘.s of tdhe Placenta 55%2 88. General Principles of the Nervous System
xam-oriented Questions Introduction 608
83. Parturition 584 Afferent and Efferent 610
Introduction 584 Classification of Neurotransmitters 610
Process of Parturition 584 Exam-oriented Questions 610
Involution 584
Applied Physiology 585 89. Synapse
Twins and Multiple Births 585 Introduction 611
Exam-oriented Questions 585 Classification 611
X . Anatomical Structure of the Synapse 612
84. Foetal Circulation 586 Mechanism of Synaptic Transmission 613
Introduction 586 Excitatory and Inhibitory Postsynaptic Potentials
Peculiarities in Foetal Circulation 586 Properties of Synapse 615
Course of Circulation 586 Exam-oriented Questions 618
Challenges of New Existence 588
Blood Cell Count in Newborn 589 90. Nerve Endings and Receptors
Gastrointestinal Functions in Newborn 589 Definition 619
Renal Functions in Newborn 590 Histology 619
Regulation of Body Temperature in Newborn 590 Functions 619
Applied Clinical Physiology: Inborn Errors of
Metabolism in the Newborn 590 Receptors 619
Galactosaemia 590 Receptor as a Biological Transducer 621
Phenylketonuria 590 Initiation of Impulse in Sensory Receptors 621
Exam-oriented Questions 590 Source of Generator Potential 621
. Mechanism of Initiation of Generator Potential 622
85. Development of Breast and Lactation 591 Properties of Receptors 623

Introduction 591

Control of Breast Development and Lactation 591
Development of Mammary Glands 591
Lactogenesis: Secretion of Milk 591

Classification and Varieties of Nerve Endings 623

General Senses 623
Mechanism of Stretch Reflex 627
Exam-oriented Questions 628

595

600

608

611

619



91.

92.

93.

94.

95.

96.

Contents XV
Reflex Action 629 Superior Cerebellar Peduncle (Brachium
finiti Conjunctivum) 690
De ﬂlmtlon 629 Functions of Cerebellum 690
Re ex Arcf 62f91 Applied Clinical Physiology: Cerebellum 692
Varieties of Re ex. A}*cs 629 . Exam-oriented Questions 694
General Characteristics of Reflex Action 630
Unconditioned Reflexes 634 97. Thalamus 695
Deep Reflexes or Tendon Reflexes 634 Introduction 695
Patellar Tendon Reflex or Knee Jerk 636 Connections 695
Stretch Reflex (Myotatic Reflex) 638
Ventral Nuclear Group 695
Importance of Stretch Reflex 638 . .
. N Ventral Posterior Nuclei 696
Electrophysiology of Spinal Reflexes 638 Lateral Nuclear Group 696
Exam-oriented Questions 640 Lateral Geniculate Bor(;y 697
Sensory Systems 641 Functions of the Thalamus 697
. Applied Physiology: Thalamic Syndrome and
Introduction 641 Prion’s Disease 697
Sensory Mechanism 641 Prion’s Disease 698
Properties of Sensations 641 Exam-oriented Questions 698
Classification of Sensations 643
Itch and Tickle 650 98. Mamillary Bodies and Internal Capsule 699
Exam-oriented Questions 651 Introduction 699
Arrangement of Grey and White Matter in the IAnterlr.lai1 ?);psghle 699699
Spinal Cord 652 pplied Thyslology
P Exam-oriented Question 699
Introduction 652
Central Canal 652 99. The Basal Ganglia 700
Grey Matter 652 Introduction 700
White Matter 653 Interconnections 700
The Spinal Nerve 653 Basal Ganglia Connections of Physiological
Distribution of the Terminal Branches of Importance 701
Spinal Nerves 653 Corpus Striatum 702
Exam-oriented Question 654 Substantia Nigra 702
The Ascending and Descending Tracts 655 épp lied .ths(;oggy t‘703 705
xam-oriented Questions
Introduction 655
Definition: Tracts 655 100. Cerebrum 706
Ascending Tracts (Afferent Tracts) 656 Introduction to Evolution 706
Descending Tracts 664 Functions of Different Layers of the Cerebral Cortex 709
Intersegmental Fibres (Both Ascending and Descending Localisation of Brain Function 710
Fibres) . 673 . Frontal Lobe 710
Effects of Section of the Anterior Root 674 Parietal Lobe 714
Effects of Section of the Posterior Root 674 Temporal Lobe 715
Effects of Section of the Mixed Spinal Nerve 674 Occipital Lobe 715
Complete Transection of the Spinal Cord 676 Fu ncI:i ons of the Cerebrum 716
Effects of Lesions at Various Levels of the Central Electrical Activity of the Cerebral Cortex 718
L mniNervo;lls:ﬂSlyfterg;S 677 Electroencephalography 718
ermniscus o et Exam-oriented Questions 721
Exam-oriented Questions 678
Functions of Red Nucleus and Medulla 101. Cerebrospinal Fluid 722
Oblongata 680 Introduction 722
d . Formation of Cerebrospinal Fluid 722
ge Nutc. eus 665 8 Functions of Cerebrospinal Fluid 724
onnections Ventriculography 724
Characteristic Features of Red Nucleus 680 Hydrocephalus 724
;}l rllctlons of Red Nucle}l s 681 Blood-CSF and Brain Barrier 724
edulla Oblongata (Spinal Bulb) 681 Exam-oriented Questions 725
Anatomy 681 am-oriented Liuestions
Function of Medulla Oblongata ~ 681 102. Autonomic Nervous System 726
Control of Respiration 682 :
Posture and Movement 682 Introduction 726
Reflex Centre 682 General Considerations 726
Exam-oriented Questions 682 General Arrangement 726
Functional Significance 728
Cerebellum 683

Anatomy 683

Phylogenetic Subdivisions 684

Cerebellar Nuclei 685

Connections 687

Middle Cerebellar Peduncle (Brachium Pontis) 689

Dual Supply 728
Sympathetic (Thoracolumbar) System 729
Sympathetic Ganglia 729

Functions of Sympathetic and Parasympathetic Systems 729

Applied Physiology 733
Exam-oriented Questions 733



XVi

Human Physiology for Dental Students

103.

Hypothalamus 734

Introduction 734

Nuclei of Hypothalamus 734
Connections of Hypothalamus 734
Functions of Hypothalamus 736
Applied Physiology 740

Recent Advances 740
Exam-oriented Questions 741

Section XI Special Senses

104.

105.

Introduction to Special Senses: Sense of Taste 742

Introduction 742

General Characters 742

Taste (Gustation) 742

Primary Taste Sensations 742

Tongue 742

Papillae and Histology of Tongue 742
Distribution 743

Nature of Stimuli 743

Receptor Stimulation 744

Basic Modalities of Taste 744

Chemical Constitution Related to Taste 744
Threshold of Primary Taste Sensations 744
Factors Influencing Taste Sensations 744
Path of Taste Impulses 745

Applied Physiology 746

Exam-oriented Questions 746

Sense of Smell (Olfaction) 747

Introduction 747

Olfactory Mucous Membrane 747

Olfactory Bulb 749

Olfactometer 749

Physiology of Olfaction 749

Olfactory Discrimination 750

Olfactory Adaptation 750

Chemical Compounds and their Relation to
Olfactory Sensation 750

Relation of Odorous Substances 750

Pathways of Olfactory Impulses 750

Pathophysiology of Altered Smell Sensation 751

Exam-oriented Questions 752

106. Fundamentals of Vision 753

Introduction 753
Conjunctiva 753

Lacrimal Apparatus 753
Eyeball 754

Cornea 754

Pupil 757

The Visual Pathway 761
Colour Vision 763
Exam-oriented Questions 764

107. Hearing 765

Anatomy 765

External Ear 765

Middle Ear 765

Internal Ear 767

Organ of Corti 769

Properties of Sound and Range of Hearing 771
Sound Waves 771

Properties of Sound 771

Range of Hearing 772

Deafness 772

Transmission of Sound Wave 774

Functions of the External Ear and Middle Ear 774
Functions of the Cochlea: Facilitates Hearing 774
Action Potential from the Auditory Nerve 774
Path of Auditory Impulses 775

Exam-oriented Questions 776

Multiple Choice Questions

* General Physiology 778

e Blood 780

e Nerve and Muscle 782

* Cardiovascular System 784

* Respiratory System 786

e Gastro-intestinal Tract 788

* Renal System 790

* Endocrine and Reproduction 794

* Central Nervous System and Special Senses 802
* Applied Physiology 810

Index 813



