
 Contents (vii) 
 

CONTENTS 

Preface ........................................................................................................ (v) 

CHAPTER 1 
Regulations for Laboratory Animals Care and  
Ethical Requirements  

 1.1 Introduction .................................................................................... 1 

 1.2 Committee for the Purpose of Control and Supervision of 
Experiments on Animals (CPCSEA) ............................................. 1 

 1.2.1 Goal ................................................................................ 2 
 1.2.2 Principles Adopted by CPCSEA for 
  Animal Experimentation ................................................. 2 
 1.2.3 Functions of CPCSEA .................................................... 3 
 1.2.4 Functions of IAEC .......................................................... 4 
 1.2.5 CPCSEA Guidelines for Laboratory Animals ................ 5 

 1.3 Euthanasia ...................................................................................... 9 
 1.3.1 Inhalant Euthanasia ....................................................... 10 
 1.3.2 Carbon Dioxide (CO2) .................................................. 10 
 1.3.3 Non Inhalant Pharmacological Agents ......................... 10 
 1.3.4  Physical Methods .......................................................... 11 

 1.4 International Conference on Harmonization (ICH) ..................... 11 
 1.4.1 Mission ......................................................................... 11 
 1.4.2 Objectives ..................................................................... 11 
 1.4.3 Structure of ICH ........................................................... 12 
 1.4.4 Purpose of ICH ............................................................. 13 
 1.4.5 Organization of ICH ..................................................... 13 
 1.4.6 Safety Guidelines (S) .................................................... 16 
 1.4.7 Efficacy Guidelines ...................................................... 16 
 1.4.8 Multidisciplinary Guidelines ........................................ 17 

 1.5 Organization for Economic Co-operation and  
  Development (OECD) .................................................................. 18 
 1.5.1 The OECD Test Guidelines .......................................... 18 

 



(viii) Contents 
 
 1.5.2  General Guidelines for Designing and 
  Conducting Toxicity Studies ........................................ 18 
 1.5.3 Assignment of Control and  
  Compound Treated Animals ......................................... 20 
 1.5.4  Test Substance .............................................................. 21 
 1.5.5 Experimental Design .................................................... 21 
 1.5.6 Computerized Systems ................................................. 23 
 1.5.7 Observations and Clinical Tests ................................... 23 

 1.6  United States Food and Drug Administration (USFDA) ............. 28 
 1.6.1 FDA Fundamentals ....................................................... 28 
 1.6.2 Office of the Commissioner.......................................... 28 
 1.6.3 Office of Foods and Veterinary Medicine .................... 28 
 1.6.4 Office of Global Regulatory Operations and Policy ..... 28 
 1.6.5 Office of Medical Products and Tobacco ..................... 28 
 1.6.6 Office of Operations ..................................................... 29 
 1.6.7 Responsibilities of FDA ............................................... 29 
 1.6.8  FDA Structure/ Organization: Structure of 
  FDA is Depicted in Figure 1.3 (a) ................................ 29 
 1.6.9 Scope of FDA ............................................................... 29 
 1.6.10 FDA Advisory Committee ............................................ 30 
 1.6.11 Qualifications of a Scientific Member 
  of an Advisory Committee ........................................... 30 

 1.7 Necessity of Animals for Testing of Medical Products ............... 30 

 1.8  Public Health Service Policy on Humane 
  Care and Use of Laboratory Animals........................................... 31 
 1.9 US Government Principles for the Utilization and Care of 

Vertebrate Animals used in Testing, Research and Training ....... 31 

 1.10 Animal Welfare Act (AWA) ........................................................ 32 
 1.11 The U.S. Department of Agriculture (USDA) ............................. 32 
 1.12  Institutional Animal Care and Use Committee (IACUC) ............ 32 

 1.13 Association for Assessment and Accreditation of 
  Laboratory Animal Care International (AAALAC) ..................... 33 

References .............................................................................................. 33 



 Contents (ix) 
 
 CHAPTER 2  

Pharmacological Techniques for Evaluation of  
Drugs on Different Systems 

 2.1 Introduction .................................................................................. 35 
 2.2 Standardization of Drug ............................................................... 36 
 2.2.1 Principles of Bioassay .................................................. 36 
 2.2.2 Pharmacological Applications of Bioassay .................. 36 
 2.2.3  Standards ...................................................................... 37 
 2.2.4  Dose-Response ............................................................. 37 
 2.2.5  After Screening Via Bioassay ....................................... 39 
 2.2.6  Lead Compound ........................................................... 40 
 2.2.7  Factors Affecting Pharmacological Response of Drugs ... 40 
 2.2.8 Criteria of a Good Biological Assay ............................. 40 
 2.3 Pharmacological Approaches of Modern Medicine ..................... 40 
 2.4 New Approaches in Drug Discovery ........................................... 41 
 2.4.1 Combinatorial Chemistry ............................................. 41 
 2.4.2 High throughput Screening ........................................... 41 
 2.4.3 Pharmacogenomics ....................................................... 42 
 2.4.4 Proteomics .................................................................... 42 
 2.4.5 Array Technology ......................................................... 42 
 2.4 Drug Discovery Cycle .................................................................. 42 

References .............................................................................................. 43 

CHAPTER 3 
Bioassay 

 3.0 Bioassay ....................................................................................... 45 
 3.1 Principles of Bioassay .................................................................. 45 
 3.2  Need of Bioassay ......................................................................... 46 
 3.3 Types of Bioassays ....................................................................... 46 
 3.3.1 End Point or Quantal Assay .......................................... 46 
 3.3.2 Graded Response Assay ............................................... 46 
 3.3.3 Multi Point Bioassay .................................................... 48 
 3.4  Basic Procedure of Recording DRC (Student Organ Bath) ......... 50 
 3.5 pA and pD Value.......................................................................... 52 



(x) Contents 
 
 3.6 LD50, ED50, Therapeutic Index and IC50 ...................................... 52 
 3.6.1  Importance of LD50 ....................................................... 53 
 3.6.2  Uses of LD50 ................................................................. 53 
 3.6.3  Methods to Determine LD50 ......................................... 54  

References .............................................................................................. 56 

CHAPTER 4  
Evaluation of Drugs acting on 
Autonomic Nervous System 

 4.0 Experimental Models of Drugs Acting on the 
  Parasympathetic Nervous System ................................................ 57 
 4.1 Parasympathomimetic System ..................................................... 57 
 4.1.1 Isolated Eye of Rodents ................................................ 57 
 4.2 Parasympatholytics ...................................................................... 58 
 4.2.1 Mydriasis ...................................................................... 58 
 4.2.2 Rectus Muscle of the Frog ............................................ 58 
 4.3 Sympathomimetics ....................................................................... 59 
 4.3.1 Uterus and Ascending Colon of the Rat ....................... 59 
 4.4 Sympatholytics ............................................................................. 60 
 4.4.1 Blood Pressure of the Rat ............................................. 60 
 4.4.2 α- Sympatholytic Activity in Isolated 
  Vascular Smooth Muscle .............................................. 60 
 4.4.3  β1- Sympatholytic Activity in Isolated 
  Guinea Pig Atria ........................................................... 61 

References .............................................................................................. 62 

CHAPTER 5  
Evaluation of Drugs Acting on Central Nervous System 

 5.1 Anti-Anxiety Activity .................................................................. 63 
 5.1.1 Experimental Models .................................................... 63 
 5.2 Antidepressant Activity ................................................................ 70 
 5.2.1 Experimental Models of Antidepressant Activity ........ 71 
 5.3 Antiepileptic Activity ................................................................... 75 
 5.3.1 Experimental Model for Antiepileptic Activity ............ 75 



 Contents (xi) 
 
 5.4 Antipsychotic Activity ................................................................. 78 
 5.4.1 Behavioral Test Models ................................................ 79 
 5.4.2 Tests Based on Pharmacologic Antagonism ................. 81 
 5.5  Anti-Parkinsonian Activity ......................................................... 82 
 5.5.1 Experimental Models for Antiparkinsonian Drugs ....... 83 

References .............................................................................................. 85 

CHAPTER 6  
Evaluation of Drugs Acting on Respiratory System 

 6.1  Bronchodilator and Anti-Asthmatic Activity ............................... 87 
 6.1.1  In Vitro Methods ........................................................... 87 
 6.1.2 In Vivo Methods ............................................................ 88 
 6.1.3 Bronchial Hyperactivity ............................................... 89 
 6.2  Antitussive Activity ..................................................................... 90 
 6.2.1 Experimental Model of Antitussive Drugs ................... 90 
 6.3  Expectorant Activity .................................................................... 91 

References .............................................................................................. 92 

CHAPTER 7 
Evaluation of Drugs Acting on Eye 

 7.1  Anti-Cataract Activity .................................................................. 95 
 7.1.1 In Vitro Models ............................................................. 96 
 7.1.2 In Vivo Models .............................................................. 97 
 7.2 Anti Glaucoma Activity ............................................................. 100 
 7.2.1 Experimental Animal Model for  
  Anti Glaucoma Activity .............................................. 101 
 7.3 Retinopathy ................................................................................ 102 
 7.3.1 Experimental Animal Models for Retinopathy ........... 103 

References ............................................................................................ 103 

CHAPTER 8  
Evaluation of Drugs Acting on Cardiovascular System 

 8.1  Antiarrhythmic Activity ............................................................. 105 
 8.1.1 Experimental Models of Atrial Arrhythmias .............. 105 
 8.1.2 Experimental Models of Ventricular Arrhythmias ..... 106 



(xii) Contents 
 
 8.1.3 Mechanically Induced Arrhythmias ........................... 108 
 8.1.4 Chemically Induced Arrhythmias ............................... 108 
 8.1.5  Electrically Induced Arrhythmia ................................ 109 
 8.2  Antihypertensive Activity .......................................................... 109 
 8.2.1  Experimental Models to Induce Hypertension ........... 110 
 8.3  Antianginal Drugs ...................................................................... 112 
 8.3.1 In Vitro Models of Angina Pectoris ............................ 113 
 8.4 Anti-Atherosclerotic Agents ...................................................... 117 
 8.5 Antiplatelet Activity ................................................................... 119 
 8.6 Cardiotonic Drugs Activity ........................................................ 120 
 8.6.1  In Vitro Method .......................................................... 120 
 8.6.2 In Vivo Models ............................................................ 121 
 8.6.3  Rabbit Models of Heart Failure .................................. 122 
 8.6.4 Guinea Pig Model ....................................................... 122 
 8.6.5 Syrian Hamster Model ................................................ 123 
 8.6.6 Dog Models of Heart Failure ...................................... 123 

References ............................................................................................ 124 

CHAPTER 9  
Evaluation of Drugs Acting on Endocrine System 

 9.1 Anti Diabetic Activity ................................................................ 125 
 9.1.1  Methods to Induce Experimental Diabetes Mellitus ... 125 
 9.2  Antifertility Activity .................................................................. 127 
 9.2.1  Female Rat Estrus Cycle ............................................. 128 
 9.2.2   Models to Screen Anti-Fertility Drugs ....................... 129 

References ............................................................................................ 130 

CHAPTER 10  
Evaluation of Drug Acting on Kidney 

 10.0  Kidney ........................................................................................ 133 
 10.1  Experimental Models for Diuretic and Saluretic Activity ......... 133 
 10.2  Uricosuric and Hypouricemic Activity ...................................... 135 
 10.3   Impaired Renal Function ............................................................ 137 

References ............................................................................................ 138 



 Contents (xiii) 
 
CHAPTER 11  

Miscellaneous 
 11.1  Antiulcer Activity ...................................................................... 141 
 11.2  Anti Inflammatory Activity ....................................................... 145 
 11.3  Antiobesity Activity ................................................................... 147 
 11.4 Local Anesthetic Activity .......................................................... 149 
 11.5 Anticancer Activity .................................................................... 151 

References ............................................................................................ 153 

CHAPTER 12  
Transgenic Animals and other Genetically  
Modified Animal Models 

 12.1 Introduction ................................................................................ 155 
 12.1.1 Method of Creation of Transgenic Animals ............... 155 

References ............................................................................................ 158 

CHAPTER 13  
Drug Toxicity and Safety Evaluation 

 13.1  Introduction ................................................................................ 159 
 13.1.1 Factors Affecting Drug Toxicity ................................ 159 
 13.2  Safety Evaluation ....................................................................... 160 
 13.2.1 General Preclinical Safety Testing ............................. 160 
 13.3  Clinical Safety Testing ............................................................... 162 

Reference ............................................................................................. 164 

CHAPTER 14  
Alternatives to Animal Screening Procedures 

 14.1  Introduction ................................................................................ 165 
 14.1.1 Replacement ............................................................... 165 
 14.1.2 Reduction .................................................................... 165 
 14.1.3 Refinement.................................................................. 165 
 14.2 In Vitro Methods ........................................................................ 166 
 14.2.1 Other Methods to Reduce Animal Involvement ......... 166 



(xiv) Contents 
 
 14.3 In Silico Methods ....................................................................... 167 
 14.3.1 Skin Irritation and Skin Corrosion .............................. 167 
 14.3.2 Phototoxicity ............................................................... 167 
 14.3.3 High Throughput Screening (HTS) ............................ 167 
 14.3.4 The Detection Method in HTS ................................... 168 
 14.3.5 Spectroscopy in HTS .................................................. 168 
 14.3.6 Chromatography in HTS ............................................ 168 
 14.3.7 Colorimetry in HTS .................................................... 169 
 14.3.8 Microscopy in HTS .................................................... 169 
 14.3.9 Uses of HTS................................................................ 169 

 14.4 Patch Clamp Technique ............................................................. 169 
 14.4.1 Principle of Patch Clamp Technique .......................... 170 
 14.4.2 Importance of Patch Clamp Technique ...................... 170 
 14.5 Spectrophotometric Determination of Protein Concentration .... 170 
 14.5.1 Absorbance at 280nm for Protein Estimation ............. 171 

References ............................................................................................ 173 

CHAPTER 15 
New Approaches in Drug Discovery 

 15.1 Introduction ................................................................................ 175 
 15.2 Combinatorial Chemistry ........................................................... 175 
 15.3 Solid-Phase Synthesis ................................................................ 176 
 15.4 Complex Multistep Synthesis on Solid Supports ....................... 176 
 15.4.1 Natural and Unnatural Oligomers ............................... 176  
 15.4.2 Array Technology ....................................................... 176 
 15.4.3 Proteomics .................................................................. 177 
 15.4.4 Pharmacogenomics ..................................................... 178 
 15.5 Pharmacogenomics in Practice .................................................. 179 
 15.5.1 Genetic Drug-Response Profiles................................. 179 
 15.5.2 Drug Discovery and Development ............................. 179 
 15.5.3 Drug Metabolism ........................................................ 179 

References ............................................................................................ 180 



 Contents (xv) 
 
CHAPTER 16  

Research Methodology 
 16.1 Research ..................................................................................... 181 
 16.1.1 Objectives of Research ............................................... 181 
 16.2 Research Methods ...................................................................... 181 
 16.2.1 Types of Research Methods........................................ 182 
 16.3  Research Methodology .............................................................. 183 
 16.3.1 Importance of Research Methodology in the 
  Research Study ........................................................... 183 
 16.3.2 Types of Research ...................................................... 184 
 16.4 Selection of a Research Topic and Problem .............................. 185 
 16.4.1 Identification of a Research Topic and Problems ....... 185 
 16.4.2 Definition and Formulation of a Problem ................... 186 
 16.5 Literature Survey........................................................................ 186 
 16.5.1 Importance of a Literature Survey .............................. 187 
 16.6  Research Hypothesis .................................................................. 187 
 16.6.1 Criteria of a Good Hypothesis .................................... 188 
 16.6.2 Tests of Hypothesis .................................................... 188 
 16.7  Research Design ......................................................................... 192 
 16.7.1 Important Concepts Relating to Research Design ...... 192 
 16.8 The Basic Principle of Experimental Design ............................. 194 
 16.8.1 Principle of Replication .............................................. 194 
 16.8.2 Principle of Randomization ........................................ 195 
 16.8.3 The Principle of Local Control ................................... 195 
 16.9 Important Experimental Designs................................................ 195 
 16.9.1 Informal Experimental Designs .................................. 195 
 16.9.2 Formal Experimental Designs .................................... 197 
 16.10 Data Analysis ............................................................................. 201 
 16.10.1 Types of Analysis ....................................................... 202 
 16.11 Statistics in Research ................................................................. 203 
 16.11.1 Analysis of Variance (ANOVA) ................................ 203 

References .............................................................................................. 209 
 

 


