Formular për SYLLABUS të Lëndës 
	Basic information about course (subject)

	Academic unit: 
	PHARMACV

	Title of subject:
	DRUG BIOCHEMISTRY

	Level:
	Graduate

	Status of subject:
	Elective

	Year of study:
	IV

	Number of hours per week:
	2+1

	The value of credits – ECTS:
	3

	Time / location:
	

	The professor of subject:
	Prof.Asoc. Dr. Dashnor Nebija, Mag.pharm.

	Contact details: 
	dashnor.nebija@uni-pr.edu  + 37745401585

	

	The description of subject
	This course will address metabolism of drugs and other xenobiotics, focusing in the knowledge from Biochemistry. In this course drug and xenobiotic metabolizing enzymes, their reactions and regulation will be highlighted. . In addition actual techniques for the study of metabolic processes including the importance of drug biotransformation in the design and development of safe and effective drugs will be discussed. 

	Objective of subject:
	The principal objective of this course is to enable students to gain knowledge and to understand  

· the relationship between drug structure and biotransformation process and the specific enzymes involved in their biotransformation. 
· Pharmacokinetic, Pharmacological and Toxicological  consequences of drug and xenobiotic metabolism. 
· Application of their knowledge and professional skills to explain mechanism of action, side effects and interaction of drugs. 

	Expected results of learning
	After finishing this course students will gain necessary knowledge related to: chemical changes associated with drug and xenobiotic biotransformation, major classes of drug metabolizing enzymes as well as their pharmacogenetics,  clinical implications of drug metabolism including detoxication and metabolic activation, and drug interactions associated with drug biotransformation, enzyme induction and inhibition,  and the implications of drug metabolism in the design and development of safe and effective drugs.  

	

	The contribution in student loading time (should correspond with results of students learning)

	Activity 
	Hours
	 Days/week  
	Total

	Lectures
	2
	15
	30

	Practical /lab exercise
	1
	15
	15

	Practical work
	
	
	

	The contact with lecturer/consults
	2
	4
	8

	Field exercise
	
	
	

	Colloquium, seminars
	2
	
	2

	Home work
	
	
	

	Time of self learning of student (library or home)
	1
	
	15

	The final preparation for exam
	3
	
	3

	Time for student  evaluation (tests, quiz, final exam)
	2
	
	2

	Projects, presentations ,ect

 
	
	
	

	Total


	
	
	75/ 3 ECTS

	

	The methodology of learning:
	Theoretical and supervised activities: lectures, practical supervised activities: lab practice,  seminars, tutorials, problem solving

	
	

	The methodology of evaluation
	Continuous evaluation: participation in seminars and collective or individual supervised learning,  completion of at least three tests, 

Labs

Oral exam



	Literature:  

	Basic Literature :
	1. Bernard Testa and Stefanie Kraemer. The Biochemistry of Drug Metabolism: Principles, Redox Reactions, Hydrolyses. Wiley-VCH; 1 edition (2010)ISBN-10: 3906390551

	Additional literature:
	1. Dashnor Nebija. Biokimia  e barnave, kapituj te zgjedhur. Permbledhje Leksionesh. Prishtine 2015.

2. Richard B. Silverman. The Organic Chemistry of Drug Design and Drug Action. Third Edition. Academic Press, 2014.ISBN 978-0-12-382030-3.

	The designed plan of learning:  

	Week
	The planned lessons 

	Week I:
	Drug Metabolism, concept and general characteristics.  Introducing xenobiotics in the broad context of physiological metabolism  

	Week II:
	Overview on the processes of drug disposition and metabolism, micro- and microscopic locations of drug metabolism in humans and animals. 

	Week III:
	Pharmacokinetic, Pharmacological and Toxicological consequences of Drug and Xenobiotic Metabolism. Drug metabolism in the context of drug research, with a focus on medicinal chemistry.

	Week IV:
	The role of oxidoreductases as major agents of drug and xenobiotics metabolism. Cytochromes P450, diversity, structure, catalytic mechanisms and reactions they catalyze. 

	Week V:
	Flavin monooxygenases, monoamine oxidases and other amine oxidases, aldehyde oxidase and xanthine dehydrogenase, peroxidases, and dehydrogenases-reductases.

	Week VI:
	Classification, properties and catalytic mechanism of hydrolases, systematic presentation of various substrate classes, i.e.    systematic presentation of the various substrate classes, carboxylic esters, amides and peptides, lactams and lactones, esters of inorganic acids, alkene and arene epoxides

	Week VII:
	Transferasesd conjugation reactions ( methylation, sulfation, glucuronidation, acetylation, conjugation with glutathione,  pivotal role of xenobiotic-coenzyme A conjugates as a crossroads to various metabolic reactions.

	Week VIII:
	Consequences of drug and xenobiotic metabolism in a pharmacological and toxicological perspective, prodrugs, and xenobiotic toxification. 

	Week IX:
	inter-individual and intra-individual factors that influence drug metabolism, species differences in the metabolism of xenobiotics and to polymorphisms within a particular species, the most relevant polymorphic drug-metabolizing enzymes, ethnic differences, pharmacokinetic behaviour,  sex-dependent metabolic reactions

	Week X:
	Mechanisms leading to increases or decreases in enzyme activities,  concept of enzyme induction via nuclear receptors and the different mechanisms of enzyme inhibition

	Week XI:
	The influence of Physiological and pathological conditions, as well as drugs, nutrients and environmental agents with a special focus on drug-drug interactions.

	Week XII:
	Clinical manifestations of the inhibition of drug metabolism 

	Week XIII:
	Prodrugs and Drug delivery systems. Enzymatic activation of drugs. 

	Week XIV:
	Carrier-linked prodrugs and bioprecursors

	Week XV:
	Enzyme-Prodrug Therapies, Antibody directed Enzyme-Prodrug Therapy, ADEPT), Abzyme directed Enzyme-Prodrug Therapy, ADAPT


	The academic policy and student's complaisance:

	Lecture attendance on a regular basis, exercises and all the obligations prescribed by the study program; adhering to ethical considerations, gender equality
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