
    
      
        
          
        
      

    



    
        
          Practical Book in Experimantal Pharmacology and Biochemical Techniques

        

        
        
          Mrs. MANDVI TIWARI et al.

        

        
          Published by Barnes & Noble Press, 2025.

        

    



  
    
    
      While every precaution has been taken in the preparation of this book, the publisher assumes no responsibility for errors or omissions, or for damages resulting from the use of the information contained herein.

    
    

    
      PRACTICAL BOOK IN EXPERIMANTAL PHARMACOLOGY AND BIOCHEMICAL TECHNIQUES

    

    
      First edition. August 30, 2025.

      Copyright © 2025 Mrs. MANDVI TIWARI et al..

    

    
    
      Written by Mrs. MANDVI TIWARI et al..

    

    
      10 9 8 7 6 5 4 3 2 1

    

  



  	
  	
			 

			
		
    Dedicated to all pharmacy professionals

      

    




	Sl. No

	Content

	
Page No.






	
	PREFACE

	
2






		


	
Routes of Drug Administration



	
4






		


	
Blood Sampling, Anesthesia and Euthanasia Techniques



	
6






		


	
Functional Observation Battery Tests (Modified Irwin Test)



	
6






		


	
CNS Activity Evaluation



	
8






		


	
Analgesic, Anti-inflammatory and Related Activities



	
10






		


	
Diuretic Activity Evaluation



	
12






		


	
Antiulcer Activity by Pylorus Ligation Method



	
14






		


	
Oral Glucose Tolerance Test



	
16






		


	
DNA Isolation from Various Sources



	
20






		


	
RNA Isolation from Yeast



	
24






		


	
Protein Estimation Methods



	
28






		


	
RNA/DNA Estimation by UV Spectroscopy 



	
30






		


	
Gene Amplification by PCR



	
35






		


	
Protein Quantification by Western Blotting



	
38






		


	
Enzyme-Based In-Vitro Assays



	
45






		


	
Cell Viability Assays



	
48






		


	
DNA Fragmentation Assay



	
53






		


	
DNA Damage Study by Comet Assay



	
59






		


	
Apoptosis Determination by Fluorescent Imaging



	
63






		


	
Pharmacokinetic Studies and Data Analysis



	
67






		


	
Enzyme Inhibition and Induction Activity



	
73






		


	
Drug Extraction and Estimation from Biological Samples



	
80









	[image: ]

	 
	[image: ]





[image: ]


Preface
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This manual serves as a comprehensive guide for laboratory practical in Pharmacological Screening and Molecular Biology. It is designed for students of pharmaceutical and life sciences who are gaining hands-on experience with foundational and advanced techniques.

The practicals are divided into two main sections. The first focuses on in vivo pharmacology, covering the ethical and scientific principles of handling laboratory animals for drug administration and pharmacological screening. This section emphasizes the critical importance of humane animal care and adherence to ethical guidelines, including prior approval from an Institutional Animal Ethics Committee (IAEC) and compliance with CPCSEA guidelines. It details essential procedures such as routes of drug administration, techniques for blood sampling, and methods for anesthesia and euthanasia, followed by specific protocols for evaluating a drug's effects on the central nervous system, pain, inflammation, and other physiological systems.

The second section shifts to molecular biology and biochemistry, providing a foundation in fundamental techniques used for the analysis of biomolecules. This part of the manual covers the isolation and quantification of nucleic acids (DNA and RNA) and proteins, as well as modern molecular methods such as Polymerase Chain Reaction (PCR) and Western Blotting. These practicals are crucial for understanding the molecular mechanisms of drug action and for research in drug discovery and development.

Each practical is structured to provide a clear understanding of the principle, a step-by-step procedure, and relevant references to foundational scientific literature. The goal is to equip students with the skills to perform these experiments with precision, accuracy, and a strong sense of ethical responsibility, thereby preparing them for future roles in research and pharmaceutical industries.
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Experiment No: 1
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Aim: To Study the Various routes of Drug Administration

Theory

Drug administration routes are critical for determining the pharmacokinetics, bioavailability, and therapeutic effectiveness of pharmaceutical compounds. The route selected significantly affects the drug's absorption, distribution, metabolism, and excretion (ADME) profile.

Classification:


	
Enteral routes: Oral, sublingual, rectal

	
Parenteral routes: Intravenous (IV), intramuscular (IM), subcutaneous (SC), intraperitoneal (IP)

	
Topical routes: Dermal, ocular, nasal, inhalational



Practical Procedure

Materials Required


	Laboratory animals (rats/mice)

	Various syringes and needles (25-27G)

	Gavage needles

	Restraining devices

	Test compounds

	Sterile saline

	Anesthetic agents (if required)



Methods

A. Oral Administration (Gavages)


	
Animal restraint: Use appropriate restraining device or manual restraint

	
Gavage tube selection: Choose curved metal gavage tube with ball tip

	
Procedure: 
	Insert gavage tube gently through oral cavity

	Advance to stomach (approximately 4-5 cm in rats)

	Administer drug solution slowly

	Volume: 1-2 ml/100g body weight







B. Intravenous Administration


	
Site selection: Tail vein (rats), lateral saphenous vein

	
Animal preparation: Warm animal to dilate veins

	
Procedure: 
	Immobilize animal in restrainer

	Clean injection site with alcohol

	Insert needle at 15-30° angle

	Inject slowly and observe for extravasation

	Volume: 0.1-0.5 ml/100g body weight







C. Subcutaneous Administration


	
Site selection: Back of neck or flank

	
Procedure: 
	Lift skin fold

	Insert needle at 45° angle

	Inject drug solution

	Massage injection site gently

	Volume: up to 2 ml/100g body weight







D. Intraperitoneal Administration


	
Site selection: Lower right quadrant of abdomen

	
Procedure: 
	Restrain animal in supine position

	Insert needle at 30-40° angle

	Ensure needle penetrates peritoneal cavity

	Inject solution slowly

	Volume: 2-10 ml/kg body weight







Observations and Results


	Record time of administration

	Monitor for adverse reactions

	Note any extravasation or complications

	Record behavioral changes
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Experiment No: 2
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Aim: To demonstrate blood Sampling, Anesthesia and Euthanasia Techniques

Theory

Blood sampling is essential for pharmacokinetic studies, toxicological assessments, and biomarker analysis. The technique chosen depends on sample volume required, frequency of sampling, and animal welfare considerations.

Blood Sampling Techniques

Materials Required


	Appropriate needles and syringes

	EDTA/heparin tubes

	Anesthetic agents

	Restraining devices

	Antiseptic solutions



Methods

A. Saphenous Vein Sampling (Conscious Animals)


	
Preparation: 
	Restrain animal appropriately

	Shave hair from lateral hind leg

	Apply gentle pressure above knee joint





	
Procedure: 
	Locate saphenous vein

	Puncture with 20-25G needle

	Collect blood (up to 0.5ml in mice, 2ml in rats)

	Apply pressure to stop bleeding







B. Tail Vein/Artery Sampling


	
Preparation: 
	Warm animal to dilate vessels

	Clean tail with antiseptic





	
Procedure: 
	Make small incision 2-3cm from tail base

	Allow blood to flow into collection tube

	Apply pressure to control bleeding







C. Orbital Sinus Sampling (Terminal)


	
Anesthesia: Use appropriate anesthetic

	
Procedure: 
	Insert capillary tube into medial canthus

	Rotate gently to puncture sinus

	Collect required volume

	Remove tube and apply pressure







Anesthesia Protocols

Injectable Anesthetics:


	
Pentobarbital: 50mg/kg IP for rats

	
Ketamine/Xylazine: 100/10 mg/kg IM

	
Isoflurane: 2-4% induction, 1-2% maintenance



Procedure:


	Calculate dose based on body weight

	Administer via appropriate route

	Monitor depth of anesthesia

	Maintain body temperature

	Monitor vital signs



Euthanasia Methods

CO2 Asphyxiation:


	Place animal in chamber

	Introduce CO2 at 10-30% volume/min

	Continue until 1-2 minutes after breathing stops

	Confirm death by cervical dislocation



Cervical Dislocation:


	Grasp head and body firmly

	Apply quick, firm pressure

	Confirm separation of cervical vertebrae
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Experiment No: 3
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Aim: Functional Observation Battery Tests (Modified Irwin Test)

Theory

The modified Irwin test is a comprehensive observational screening paradigm used to assess neurobiological and physiological states in rodents. It evaluates multiple parameters including autonomic functions, sensorimotor responses, and behavioral changes following drug administration.
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