













                    Department of Pharmacology and Toxicology
Faculty of Animal Science and Veterinary Medicine
Sher-e-Bangla Agricultural University

Courses and Curricula for MS in Pharmacology

Total Credit=47, Compulsory=35 credits, Optional =12 credits

	Course Code
	                       Course Title
	Credit hours

	Compulsory Courses
	18

	PTOX 601
	Advanced Pharmacology  
	3

	PTOX 602
	Systemic and Nutritional Pharmacology
	3

	PTOX 603
	Chemotherapeutics
	3

	PTOX 604
	Applied Pharmacy and Therapeutics
	3

	PTOX 605
	Toxicology of Plants, Pesticides and other Toxicants
	3

	PTOX 606
	Food Toxicology and Safety
	3

	Elective Courses
	12

	PTOX 607
	Pharmacology of Autacoids and Locally Acting Drugs
	3

	PTOX 608
	Molecular and Immuno-pharmacology
	3

	PTOX 609
	Experimental Pharmacology
	3

	PTOX 610
	Toxicology of Drugs and Chemical Residues
	3

	PTOX 611
	Antimicrobial Resistance and Residue
	3

	PTOX 612
	Applied Toxicology
	3

	PTOX 613
	Systemic Toxicology
	3

	PTOX 614
	Teratology
	3

	PTOX 615
	Environmental Toxicology
	3

	PTOX 616
	Techniques in Pharmacology and Toxicology
	3

	PTOX 617
	Pharmaceutical Chemistry
	3

	PTOX 618
	Neonatal Pharmacology
	3

	PTOX 619
	Industrial Pharmacology
	3

	Research Semester

	PTOX 620
	Seminar
	1

	PTOX 621
	Research Work for Thesis
	16

	
	Total credit hours
	47




















January-June semester
(Elective courses may be changed in different semesters)

	Course Code
	Course Title
	Credit hours

	Compulsory Courses

	PTOX 601
	Advanced Pharmacology  
	3

	PTOX 603
	Chemotherapeutics
	3

	PTOX 605
	Toxicology of Plants, Pesticides and other Toxicants
	3

	Elective Courses

	PTOX 607
	Pharmacology of Autacoids and Locally Acting Drugs
	3

	PTOX 609
	Experimental Pharmacology 
	3

	PTOX 611
	Antimicrobial Resistance and Residue
	3

	PTOX 613
	Systemic Toxicology
	3

	PTOX 615
	Environmental Toxicology 
	3

	PTOX 617
	Pharmaceutical Chemistry
	3




July-December semester
(Elective courses may be changed in different semesters)

	Course Code
	                Course Title
	Credit hours

	Compulsory Courses

	PTOX 602
	Systemic and Nutritional Pharmacology
	3

	PTOX 604
	Applied Pharmacy and Therapeutics
	3

	PTOX 606
	Food Toxicology and Safety
	3

	Elective Courses

	PTOX 608
	Molecular and Immuno-pharmacology
	3

	PTOX 610
	Toxicology of Drugs and Chemical Residues
	3

	PTOX 612
	Applied Toxicology
	3

	PTOX 614
	Teratology
	3

	PTOX 616
	Techniques in Pharmacology and Toxicology
	3

	PTOX 618
	Neonatal Pharmacology
	3

	PTOX 619
	Industrial Pharmacology
	3
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Syllabus for M.S.in Pharmacology
January-June Semester

	Course No: PTOX-601
Course Title: Advanced Pharmacology
Credit Hours: 3
Marks: 100

	
	1st Class Test…………………
	20

	2ndClass Test………………..
	20

	Assignment ………………….
	20

	Final examination……………
	40


                                Total Marks = 100



Course contents:
Definition, Evolution and branches of pharmacology, Drugs: their nature & sources, Pharmacokinetics      (absorption, Vd, plasma protein & tissue binding, redistribution, hepatic microsomal enzymes, role of CYP450 in drug metabolism, first and zero order kinetics, steady state plasma concentration), Pharmacodynamics (receptor-effectors linkages, receptor pharmacology,transducer mechanisms, dose-response relationships, drug synergism and antagonism), Adverse drug reactions (ADR): Types, detecting & managing ADR, drug-drug interactions, drug-excipient interactions, Pharmacogenetics,Evidence based medicine, Drug repositioning, Orphan drugs, Chronopharmacology: Diurnal variation of drug action, Drug compliance and adherence, Clinical relevance of drug isomerism (Enantiopure Drugs),Counterfeit medicines, Drugs and sports, Drug lag, Drug and off label use, Regenerative medicine, Nanomedicines, Computer aided drug discovery (CADD): A QSAR approach, Electronic prescribing (eRx), Nutraceuticals, Medication reconciliation, Tools for patient safety: pharmacovigilance, biovigilance, materiovigilance.
Gene therapy: Concept of gene therapy, Gene therapy for hereditary diseases, Cancer, HIV etc.

Antisense therapy: Basic concept, mechanism of antisense therapy, examples of antisense therapy for the treatment of different diseases.

Emerging concepts and newer therapeutic interventions of different diseases.



Books recommended:
1. Advanced Pharmacology-By Bikash Medhi, Ajay Prakash, 2nd edition,2019. Academa Publishers, India.
2. Veterinary Applied Pharmacology and Therapeutics-By G.C. Brander, D.M. Pugh, R.J. Bywater & W.L. Jenkins, 4th edition, 2009, ELBS with Bailliere Tindall, U.K.
3. Comparative and Veterinary Pharmacology-By Fiona Cunningham, Jonathan Elliott, Peter Lees,1stedition, 2010, Springer publication.
4. The Pharmacological Basis of Therapeutics- By Alfred Goodman Gilman, Louis S. Goodman and Alfred Gilman, 3rdedition, 2010, Macmillan Publishing Co. Inc.  New York.
5. Essentials of Medical Pharmacology-By KD Tripathi, 6th edition, 2003, Jaypee Brothers Medical Publishers Ltd., New Delhi, India.
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Syllabus for  M.S. in Pharmacology
January-June Semester
	Course No: PTOX-603
Course Title: Chemotherapeutics
Credit Hours: 3
Marks: 100


	
	1st Class Test…………………
	20

	2ndClass Test………………..
	20

	Assignment ………………….
	20

	Final examination……………
	40


                                 Total Marks = 100



Course contents:

Anti-microbial chemotherapy:Brief history, manufacture, chemistry, stability, pharmacological action, routes of administration, clinical applications and toxicity of antibiotics(penicillins, cephalosporins,aminoglycosides,tetracyclines,chloramphenicols,macrolides,quinolones,miscellaneous and newer antibiotics), sulfonamides, antifungal, antiviral, antiprotozoal and anthelmintic drugs, pharmacological studies on antiseptics and disinfectants.

Cancer chemotherapy:Definition, Principles of cancer chemotherapy, Classification, modes of action, treatment, pharmacological action, therapeutics uses, side effects of drugs and hormones used against neoplastic diseases.


Books Recommended:
1. Textbook of Pharmacology-By W.C. Bowman and M.J. Rand.2nd edition, 1968, Blackwell ScientificPublications.U.K. 
2. Goth’s Medical Pharmacology-By W.G. Clark, D.C. Brater,A.R.Johson, 12th edition, 1989, Galgotia Publications Pvt.Ltd. New Delhi, India.
3. Basic & Clinical Pharmacology, Bertram-By G. Katzung, Todd W. Vanderah, 15th edition, 2021,McGraw Hill publisher.
4. Goodman & Gilman’s The Pharmacological Basis of Therapeutics-By Laurence L Brunton, Björn C Knollmann, Randa Hilal-Dandan, 13rdedition, 2017, McGraw Hill publisher.
5. The Pharmacological Basis of Therapeutics-By Alfred Goodman Gilman, Louis S. Goodman and Alfred Gilman, 3rdedition, 2010, Macmillan Publishing Co. Inc.  New York.
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Syllabus for M.S. in Pharmacology
January-June Semester
	Course No: PTOX-605
Course Title: Toxicology of Plants, Pesticides and other Toxicants
Credit Hours: 3
Marks: 100


	
	1st Class Test…………………
	20

	2ndClass Test………………..
	20

	Assignment ………………….
	20

	Final examination……………
	40


                                         Total Marks = 100



Course contents:

Toxicology of Plants: Definition of phytotoxin and phyto-toxicology, Toxic principle of plant origin, Importance of phyto-toxicology in livestock, Detailed toxicological studies of poisonous plants of various species of the genera mostly available in Bangladesh and South-East Asian regions,Grasses and poisonous plants containing nitrate, cyanide, oxalate, estrogenic and photosensitizing substances, Poisonous plants affecting different systems of the body, Poisoning from illicit drug plants i. e. marijuana and additional hallucinogens. 
Toxicology of Pesticides: Sources, chemistry, properties, toxicokinetics, mode of action, toxic signs, diagnosis, post-mortem lesions, treatment and prevention of different pesticides, Pesticide laws and regulations,Effects of pesticide on livestock, agriculture and aquaculture.

Others:Toxicological features of important metal and non-metal toxicants, solvents and vapors, plastics, Toxins of animal origin, venomous bites and stings, Toxicological studies on doping.



Books recommended:

1. Casarett and Doull’s Toxicology: The basic science of poisons-By J.Doull, C.D. Klaassen and M.O. Amdur, 3rdedition, 1986, Macmillan Publishing Company Co. Inc.New York.
2. Veterinary Toxicology-ByM.L. Clarke, D.G. Harvey and D.J. Humphreyes, 2ndedition, 1974, ELBS and Bailliere Tindall, U.K.
3. Veterinary Toxicology-ByM. Bartik and A. Piskac. 1st edition,1981, ElsevierScientific Publishers, Amsterdam, Oxford, New York.
4. Plant Toxicology- By Bertold Hock, Erich F. Elstner, 4th edition, 2004,CRC Press.
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Syllabus for M.S. in Pharmacology
January-June Semester
	Course No: PTOX-607
Course Title: Pharmacology of Autacoids & Locally Acting Drugs
Credit Hours: 3
Marks: 100


	
	1st Class Test………………..
	20

	2ndClass Test………………
	20

	Assignment ………………...
	20

	Final examination……..........
	40


                                Total Marks = 100


 
Course Contents:

Autacoids: Chemistry, metabolism, pharmacological actions, toxicity, therapeutic uses and doses of different autacoids (histamine and anti-histaminic drugs, serotonin and anti-serotonergics agents, peptide-angiotensin and kinins, prostaglandins and related factors-cytokinin, platelet-activating factors etc.), Role of prostaglandins, bradykinin on various immunological and inflammatory disorders.
Locally acting drugs: Chemistry, metabolism, pharmacological actions, toxicity, therapeutic uses and doses of different drugs acting locally on the skin, mucous membrane, eyes and ears,Pharmacological studies on analgesicand gases of therapeutic values.

Books Recommended:
1. Veterinary Applied Pharmacology and Therapeutics-By G.C. Brander,D.M. Pugh, R.J. Bywater& W.L. Jenkins.  4th edition, 1977, ELBS with Bailliere Tindall, U.K.
2. Goodman & Gilman’s The Pharmacological Basis of Therapeutics-By Laurence LBrunton, Björn C Knollmann, Randa Hilal-Dandan, 13rd edition,2017,McGraw Hill publisher.
3. Lippincott's Illustrated Reviews: Pharmacology- By Michelle A. Clark, Richard Finkel, Jose A. Rey, Karen Whalen , 5thedition.
4. Textbook of Pharmacology-By W.C. Bowman and M.J. Rand. 2nd edition, Blackwell Scientific Publications. U.K. 1980.
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Syllabus for M.S. in Pharmacology
January-June Semester
	Course No: PTOX-609
Course Title: Experimental Pharmacology
Credit Hours: 3
Marks: 100


	
	1st Class Test…………………
	20

	2ndClass Test………………..
	20

	Assignment ………………….
	20

	Final examination……………
	40


                                 Total Marks = 100



Course contents:
Study on Laboratory Animals: CPCSEA and OECD guidelines for maintenance, breeding and conduct of experiments on laboratory animals, Description and applications of different species and strains of animals,Popular transgenic and mutant animals.

Basics of Experimental Pharmacology: Commonly used instrument in experimental pharmacology, Handling and restraint of small laboratory animals, Techniques for collection of blood and common routes of drug administration, Anesthetics and techniques of euthanasia used in experimental pharmacology, Dose selection, calculation and conversions, Preparation of drug solution,suspensions, Grouping of animals and importance of negative and positive control groups and rational selection of animal species and sex for the experimental study, Experimental studies on the pharmacology of different drugs acting on nervous,respiratory, circulatory, gastrointestinal and reproductive systems.
Research methodology and bio-statistics:Selection of research topic, review of literature, research hypothesis and study design, Data analysis and interpretation, Graphical representation of data.

Books recommended:
1. Experimental Pharmacodynamics -By T.Koppanyi and A.G. Karczmar, 2nd edition, 1958,Burgess Publishing Co, U.S.A.
2. Clinical Pharmacology-ByD.R. Laurence, P.N. Benenett and M.J. Brown, 8th Ed edition, 1997,Churchill Livingstone ELBS.
3. Textbook of Pharmacology-By W.C. Bowman and M.J. Rand. 2nd edition,1980, Blackwell Scientific Publications. U.K. 
4. A Laboratory Manual of Experimental Pharmacology for Veterinary students-By B.V. Alfredson. 2nd edition, 1948, Burgess Publishing Co. U.S.A.
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Syllabus for M.S. in Pharmacology
January-June Semester
	Course No:PTOX-611
Course Title: Antimicrobial Resistance and Residue
Credit Hours: 3
Marks: 100


	
	1st Class Test…………………
	20

	2ndClass Test………………..
	20

	Assignment ………………….
	20

	Final examination……………
	40


                                Total Marks = 100



Course contents:
Antimicrobial Resistance:

Basic overview of antimicrobialresistance (AMR), Difference between antimicrobial and antibiotic resistance,Causes andspread of AMR, Molecular mechanism of  antibiotic resistance,Self-medication and its impact, Diagnosis, prophylaxis and control measures of AMR, Host targeted therapeutics, Hunt for novel antibiotics, Antimicrobial stewardship, Antibiotic resistance threats in Bangladesh, Global action plan (GAP) and strategic priorities of GAPfor AMR, Irrational use of antimicrobials and its hazard on human-animal and environment interface, Antimicrobial use guideline for human health, poultry etc., Nanotech as intervention tool for AMR,Application of vitek-2 for laboratory detection of AMR pathogen, Antimicrobial susceptibility testing- importance,use, descriptions of methods and their applications for AMR.

Antimicrobial Residue:
Residues of drugs and chemicals in food and feedstuff and in aquaculture, Drug withdrawal time and tolerance level of different drugs and chemicals in livestock, Maximum residue limits (MRLs) of different antimicrobial agents, Effects of antibiotic residue in human health and livestock animals, Detection methods and management of antimicrobial residues.
	
Books recommended:

1. Antibiotic Resistance; Mechanisms and New Antimicrobial Approaches-By Kateryna Kon, Mahendra Rai, 1st Edition, 2016,Academic Press.
2. Bacterial Resistance to Antimicrobials-By Richard G. Wax, Kim Lewis, Abigail A. Salyers, Harry Taber, 2nd  edition, 2019, CRC Press.
3. Antimicrobial Resistance in Bacteria from Livestock and Companion Animals- By Stefan Schwarz, Lina Maria Cavaco, Jianzhong Shen, Frank M. Aarestrup, 2018, ASM Press.
4. Analysis of Antibiotic/Drug Residues in Food Products of Animal Origin-By V.K. Agarwal,‎ 1st edition, 1992, Springer Publication.
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Syllabus for M.S. in Pharmacology
January-June Semester
	Course No: PTOX-613
Course Title: Systemic Toxicology 
Credit Hours: 3 
Marks: 100


	
	1st Class Test…………………
	20

	2nd Class Test………………..
	20

	Assignment ………………….
	20

	Final examination……………
	40


                                 Total Marks = 100



Course contents:

Toxicological evolution, Different branches and scope of toxicology, Factors influencing toxicity, Toxicokinetics, Toxicodynamics, Diagnosis and treatment of different poisons, Genetic toxicology of mutagenesis, clastogenesis, aneuploidization. Sources, chemistry, mechanism of action, toxic signs, diagnosis, post-mortem lesions, treatment and prevention of various toxins and poisons acting on the nervous system, digestive system, respiratory system, cardiovascular system, renal system, integumentary system, reproductive system, blood and various enzyme etc. 


Books recommended:
1. Casarett and Doull’s Toxicology: The basic science of poisons-By J.Doull, C.D. Klaassen and M.O. Amdur, 3rd  edition, 1986, Macmillan Publishing Company Co. Inc.New York.
2. Veterinary Toxicology-By M. Bartik and A. Piskac. 1st edition,1981, Elsevier Scientific Publishers, Amsterdam, Oxford, New York.
3. Veterinary Toxicology: Basic and Clinical Principles-By Ramesh C. Gupta, 2nd edition,2012, Elsevier publication.
4. Veterinary Toxicology-By Joshua Arthur Nunn, 2018, Franklin Classics Trade Press.
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Syllabus for  M.S. in Pharmacology
January-June Semester
	Course No: PTOX-615
Course Title: Environmental Toxicology 
Credit Hours: 3 
Marks: 100

	
	1st Class Test…………………
	20

	2nd Class Test………………..
	20

	Assignment ………………….
	20

	Final examination……………
	40


                                 Total Marks = 100



Course contents:

Introduction to environmental toxicology,sources and forms of environmental contaminants,Toxicity of air, water and soil pollutants, contamination due to various pesticides, minerals, plastics and other inorganic ions, Toxicity of radiation and radioactive materials, Exposure, transformation, elimination and dispersion processes of different toxic materials, Fate and behavior of chemicals in the environment,Effects of pollutants on ecosystems, Environmental toxicity testing and ecological risk assessment, Environmental pollution and its preventive measure giving emphasis on bio-security.


Books recommended:
1. Casarett and Doull’s Toxicology: The basic science of poisons-By J.Doull, C.D. Klaassen and M.O. Amdur, 3rd  edition, 1986, Macmillan Publishing Company Co. Inc.New York.
2. Veterinary Toxicology-By M. Bartik and A. Piskac. 1st edition,1981, Elsevier Scientific Publishers, Amsterdam, Oxford, New York.
3. Principles of Environmental Toxicology- By I. ShawJ. Chadwick, 1st edition, 1998, CRC Press.
4. ENVIRONMENTAL TOXICOLOGY- By Sigmund F. Zakrzewski, 3rd edition,, 2002, OXFORD UNIVERSITY PRESS.
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Syllabus for  M.S. in Pharmacology
January-June Semester
	Course No: PTOX-617
Course Title: Pharmaceutical Chemistry
Credit Hours: 3 
Marks: 100

	
	1st Class Test…………………
	20

	2ndClass Test………………..
	20

	Assignment ………………….
	20

	Final examination……………
	40


                               Total Marks = 100



Course contents:
Chemistry, Manufacturing and controls (CMC), Standard operating procedures (SOP), Chemistry, isolation and purification of alkaloids, glycosides, vitamins, hormones, antibiotics etc., Pharmaceutical and chromatographic analysis, Drug design and drug screening, Quality control of pharmaceutical products, Studies on the relation between chemical structure and biological action of common drugs, Radio-chemical methods of analysis, Advanced UV-IR studies in structure elucidation and radio-pharmaceutical studies.

Books recommended:
1. Pharmacological Analysis- By T.Higuchi and E. Brochmann Hanseen, 1961, Interscience Publishers, New York.
2. Organic Chemistry Natural Products Vol 1&2.  9th Edition- By O.P. Agrawal; GOEL Publishing House.
3. Pharmacology- By H.P. Rang; M.M. Dale; J.M. Ritter; and P.K. Moore. 5th edition,2003,  Churchill Livingstone.
4. Phamacognosy- By varro E. Tyler, Lynm R. Brady-James, E.Robbers, 9th Edition, 1988, Lea & Febiger.
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Syllabus for M.S. in Pharmacology
July-December Semester
	Course No: PTOX-602
Course Title: Systemic & Nutritional Pharmacology
Credit Hours: 3 
Marks: 100

	
	1st Class Test…………………
	20

	2ndClass Test………………..
	20

	Assignment ………………….
	20

	Final examination……………
	40


                                Total Marks = 100



Course contents:

Systemic Pharmacology: Chemistry, metabolism, pharmacological action, therapeutic uses and side effects of different drugs acting on digestive system, nervous system, respiratory system, cardiovascular system, urinary system, hematopoietic system, integumentary system and reproductive system.

Detailed pharmacological studies of drugs acting on body fluids, eyes, ears etc. 

Chemistry, sources, classification, physiological role, pharmacological action, therapeutic uses of major regulatory hormones (hypothalamic and pituitary, hormones affecting reproduction & metabolism, thyroid hormones and anti-thyroid drugs, glucocorticoids, mineralocorticoids, steroid synthesis inhibitors).

Nutritional Pharmacology: Introduction, sources, classification, physiological role, deficiency,symptoms, therapeutics uses and interactions of vitamins (fat soluble and water soluble), minerals (calcium, phosphorus and other macro-elements), trace elements and miscellaneous nutrients.


Books recommended:
1. Comparative and Veterinary Pharmacology-by Fiona Cunningham, Jonathan Elliott, Peter Lees, 2010Springer publication.
2. Veterinary Applied Pharmacology and Therapeutics-By G.C. Brander, D.M. Pugh, R.J. Bywater & W.L. Jenkins.  4th edition, 1977, ELBS with Bailliere Tindall, U.K.
3. Lippincott's Illustrated Reviews: Pharmacology- By Michelle A. Clark, Richard Finkel, Jose A. Rey, Karen Whalen , 5thedition.
4. Textbook of Pharmacology-By W.C. Bowman and M.J. Rand. 2nd edition, 1968, Blackwell Scientific Publications. U.K. 
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Syllabus for  M.S. in Pharmacology
July-December Semester
	Course No: PTOX-604
Course Title: Applied Pharmacy and Therapeutics
Credit Hours: 3 
Marks: 100

	
	1st Class Test…………………
	20

	2ndClass Test………………..
	20

	Assignment ………………….
	20

	Final examination……………
	40


                                 Total Marks = 100



Course contents:
Definition and branches of Pharmacy, History, evolution of pharmacy, pharmaceutical industry and pharmacy education in Bangladesh, Role and responsibilities of a pharmacist, Prospects and scope of pharmacy practice in Bangladesh. 

Organization and association related to pharmacy practice: DGDA, BPS, PGA, USFDA, EMA, Drug regulation and Act of drugs, Pharmacopeia, Bangladesh National Formularies, Different systems of medicine (Ayurvedic, Homeopathic, Herbal, Unani, etc.), Biopharmaceuticals, Assessment of biopharmaceutical properties, Differences between biopharmaceutical products and traditional pharmaceutical products, Installation and standardization to develop an vet Pharmaceutical industry.

Drug development and discovery, Pharmaceutical pre-formulation and formulation of drugs, Essential medicine, Fixed dose combination, Prescription and prescription incompatibilities, Rational therapeutics, Steps to improve rational drug prescribing,

Pharmacotherapy, Pharmacotherapeutic classification of drugs, Compounding and dispensing of different drugs (tablets, capsules, bolus, syrup, suspension, suppositories, pills etc.), Difficulties in manufacturing Pharmaceutical preparation. Latest vet products around in Bangladesh and around the world .

Trade mark and trade mark law, Code of Pharmaceutical Marketing Practices (CPMP), GMP, Pricing for drugs, Marketing of veterinary drug, Expiry date of pharmaceuticals products, National drug distribution channels, Factors interfering drug distribution and effective pharmaceutical supply chains.


Books recommended:
1. Pharmacology, Materia Medica and Thereapeutics for Veterinary student- By v. Srinivasan, Kalayani, 8th edition(2012), Publishers, Ludhiana, India
2. Veterinary Applied Pharmacology and Therapeutics-By G.C. Brander,D.M. Pugh, R.J. Bywater& W.L. Jenkins.  4th edition, 1977, ELBS with Bailliere Tindall, U.K.
3. Clinical Pharmacology-By D. R. Laurence and P.N. Bennet, 11th edition, 2012,ELBS. Longman Singapore Publishers, Lt. Singapore & U.K.
4. Text Book of Pharmacology-By W.C. Bowman and M.J. Rand, 3rd edition, 2008, Blackwell Scientific Publications, U.K & Australia.
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Syllabus for M.S. in Pharmacology
July-December Semester
	Course No: PTOX-606
Course Title: Food Toxicology and Safety
Credit Hours: 3 
Marks: 100


	
	1st Class Test…………………
	20

	2ndClass Test………………..
	20

	Assignment ………………….
	20

	Final examination……………
	40


                               Total Marks = 100


Course contents:
[bookmark: _GoBack]Evolution of food toxicology, Toxicants in foods- qualitative and quantitative analyses, Toxins of animal and plant origin (cyanogenic glycosides, flavism, lathyrism, lectins, natural goitrogens, pyrrolizidine alkaloids, vasoactive amines etc.), Toxins of bacterial and fungal origin, Toxicity of poisonous mushrooms in human.

Toxic food contaminant from pesticide, industrial wastes,Toxic environmental inorganic and organometallic food contaminants, Toxic man-made food contaminants,Livestock and human health risk assessment and control measures of heavy metals in the food chain. 

Toxicants formed during food processing, Food irradiation and food allergy, Food intolerance and metabolic disorders, Food borne diseases, Effects of food poisoning & its preventive measures, Antibiotics residue and hormones toxicity, Genetically modified foods and their impact on livestock and human health.

Principles of food safety and quality, Studies on food laws, BSTI, ISO,GAPs, GMPs, HACCP, Laws and regulations to prevent adulteration and cross contamination, Mycotoxin control strategies in feed, Safety in food storage, Packaging in contact with food - problems and solutions. 

Books recommended:

1. Introduction to Food Toxicology-By Shibamoto, T. and Bjeldanes, L.  2nd edition, 2009, Elsevier Inc., Burlington, MA. -- (SB)
2. Principles of Food Toxicology-By Püssa, Tönu,2007,CRC Press, LLC. Boca Raton, FL 
3. Natural Toxicants in Food-ByWatson, David CRC Press, LLC. Boca Raton, FL. 
4. Casarett and Doull's Toxicology: The Basic Science of Poisons-By Curtis Klaassen,8th edition 2013,McGraw-Hill Professional Publication.
5. Food quality assurance - Principles & practices-By InteazAlli CRC Press. New York.
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Syllabus for  M.S. in Pharmacology
July-December Semester
	Course No: PTOX-608
Course Title: Molecular and Immuno-pharmacology
Credit Hours: 3 
Marks: 100

	
	1st Class Test…………………
	20

	2ndClass Test………………..
	20

	Assignment ………………….
	20

	Final examination……………
	40


                                Total Marks = 100



Course contents:
Molecular Pharmacology: Introduction to molecular pharmacology, Biotechnological drugs, CRISPER, Selected groups of clinically important drugs with respect to the mechanism of action at the molecular level (drugs acting on G-Protein-Coupled receptors, ion-channels, membrane transporters, protein pumps, enzymes, nucleic acids, enzyme-linked receptors, nuclear receptors, on immune system etc.). 

Lectures delivered by Expert guest Professors on specific topics.
Immuno-pharmacology: Evolution and branches of immuno-pharmacology, The immune system and inflammatory mechanism, Chemistry, metabolism, toxicity, pharmacological action, molecular mechanism and therapeutic uses of immunostimulants, immunomodulators, immunosuppressant and anti-inflammatory drugs,Current concepts in theory and research of drugs for AIDS, Assessment and quality evaluation of vaccines and anti-sera used in veterinary practice, Knowledge of various in vitro and in vivo tests carried out in immunological investigation.


Books recommended:
1. Goodman & Gilman’s The Pharmacological Basis of Therapeutics-By Laurence LBrunton, Björn C Knollmann, Randa Hilal-Dandan, 13rd edition,2017,McGraw Hill publisher.
2. Lippincott's Illustrated Reviews: Pharmacology- By Michelle A. Clark, Richard Finkel, Jose A. Rey, Karen Whalen , 5thedition.
3. Textbook of Pharmacology-By W.C. Bowman and M.J. Rand. 2nd edition, Blackwell Scientific Publications. U.K. 1980.
4. Clinical Pharmacology-By D.R. Laurence, P.N. Benenett and M.J. Brown, 8th Ed edition, 1997,Churchill Livingstone ELBS.
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Syllabus for M.S. in Pharmacology
July-December Semester
	Course No: PTOX-610
Course Title: Toxicology of  Drugs and Chemical Residues
Credit Hours: 3 
Marks: 100

	
	1st Class Test…………………
	20

	2nd Class Test………………..
	20

	Assignment ………………….
	20

	Final examination……………
	40


                                Total Marks = 100



Terminology:Drug,Medicine, Toxin, Poison, Toxic dose, Lethal dose, LD50, TD50, MTD, ADI, MRLs, NOAEL, Drug /chemicals residue,Drug overdose, drug abuse, Withdrawal Period, Tolerance.
Toxicity caused by drugs and chemicals: Factors affecting drug toxicity, Causes of excessive MRL in animal products, Drugs and chemical residues in animal products and associated public health risk, Effects of drugs and chemical residues on different systems, Toxicological aspects of different therapeutic agents and other chemicals.
Isolation and quantification of drug and chemical residues: Safety evaluation of drug and chemical residues in food and feedstuff, Methods of detection of drugs and chemical residues in animal tissues, Detection procedure i.e. TLC, UHPLC, Mass spectrophotometry etc., Determination of MRLs and withdrawal period of different therapeutic agents and other chemicals commonly used in veterinary practice, Role of Veterinarian to prevent drug residues.
	
Regulations related to drug and chemical residues: Risk perception of pharmaceutical residues in livestock, aquatic environment and in agriculture, Legislation and strategies for reducing drug and chemical residues in food.

Books recommended:
1. Toxicology of drugs and chemicals, -By William B Deichmann,4th Edition, 1969, Academic Press.
2. Veterinary Toxicology-By M.L. Clarke, D.G. Harvey and D.J. humphreyes, 3rd edition, 2008,ELBS and Bailliere Tindall, U.K.
3. Veterinary Toxicology. Basic and Clinical Principles-ByRamesh C. Gupta,2nd edition,2012, Academic press,India.
4. Chemical Analysis of Antibiotic Residues in Food- By Jian Wang, James D. MacNeil, Jack F. Kay, 1st edition, 2011,Wiley publication.
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Syllabus for M.S. in Pharmacology
July-December Semester
	Course No: PTOX-612
Course Title: Applied Toxicology
Credit Hours: 3 
Marks: 100


	
	1st Class Test…………………
	20

	2nd Class Test………………..
	20

	Assignment ………………….
	20

	Final examination……………
	40


                               Total Marks = 100



Course Contents:
Principle and branches of applied toxicology, Organization of a toxicological laboratory, In vivo and In vitro studies of toxins, The law with special references to prevention and control of toxic substances, Detailed studies giving emphasis on general considerations, toxicological aspects on clinical, occupational and regulatory toxicology. 

Cosmetic Toxicology-Introduction, potential exposures, toxicity of shampoos and conditioners, colorants, bleachers and sprays.
Veterinary Toxicology-Introduction, common toxicosis in large and small animals.
Forensic Toxicology-Introduction, types, detection and importance of forensic toxicology.
Wildlife Toxicology- Introduction, environmental and ecological toxicology, wildlife susceptibility to poisons.
Books recommended:
1. Veterinary Toxicology. Basic and Clinical Principles-By Ramesh C. Gupta,2nd edition, 2012, Academic press,India.
2. Casarett and Doull’s Toxicology: The basic science of poisons-ByJ.Doull, C.D. Klaassen and M.O. Amdur, 3rd  edition, 1986, Macmillan Publishing Company Co. Inc.New York.
3. Veterinary Toxicology-By M. Bartik and A. Piskac. 1st edition,1981, Elsevier Scientific Publishers, Amsterdam, Oxford, New York.
4. Modern Toxicology(Volume-II)-By P.K. Gupta & D.K. Salunkhe,1st edition, 1985, Metropolitan Book Co. Pvt. Ltd. New Delhi, India.
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Syllabus for M.S. in Pharmacology
July-December Semester
	Course No: PTOX-614
Course Title: Teratology
Credit Hours: 3 
Marks: 100


	
	1st Class Test…………………
	20

	2nd Class Test………………..
	20

	Assignment ………………….
	20

	Final examination……………
	40


                               Total Marks = 100



Course contents:
[bookmark: cel][bookmark: pro][bookmark: eff]Introduction and principles of teratogenicity, Variables affecting teratogenesis, Cellular action of teratogen, Proof of teratogenicity, Chemistry, mode of action of the various plants and metals causing teratogenic, mutagenic and carcinogenic effects in livestock, Teratogenic effects of various therapeutic drugs in livestock and human, Studies on hypersensitivity and occupational allergens with immunosuppressant effects of plants and chemicals.


Books recommended:

1. Casarett and Doull’s Toxicology: The basic science of poisons-ByJ.Doull, C.D. Klaassen and M.O. Amdur, 3rd  edition, 1986, Macmillan Publishing Company Co. Inc.New York.
2. Veterinary Toxicology-By M. Bartik and A. Piskac. 1st edition,1981, Elsevier Scientific Publishers, Amsterdam, Oxford, New York.
3. Modern Toxicology(Volume-II)-By P.K. Gupta & D.K. Salunkhe,1st edition, 1985, Metropolitan Book Co. Pvt. Ltd. New Delhi, India.
4. Veterinary Embryology And Teratology By- Ida W. Smoak,wybridge, Vt: Cherry tree Books, 2000.




















	[image: C:\Users\Rukunuzzaman Leion\Desktop\Sher-e-Bangla_Agricultural_University_Logo.png]
	Department of Pharmacology and Toxicology
Faculty of Animal Science and Veterinary Medicine
Sher-e-Bangla Agricultural University
	



Syllabus for  M.S. in Pharmacology
July-December Semester
	Course No: PTOX-616
Course Title: Techniques in Pharmacology and Toxicology
Credit Hours: 3 
Marks: 100

	
	1st Class Test…………………
	20

	2nd Class Test………………..
	20

	Assignment ………………….
	20

	Final examination……………
	40


                                 Total Marks = 100



Course contents:
Techniques in Pharmacology: Extraction and isolation of active constituents of medicinal plants, Crude drugs, Test for drug impurities, High performance liquid chromatography (HPLC) test, Principles of separation and applications of Thin layer chromatography (TLC), Atomic absorption spectroscopy, Chemistry, manufacturing, and controls (CMC), Standard operating procedures (SOP), Drug design, Fragility test, Disintegration rest, Dissolution test, Microbial test in Pharmaceuticals, Size reduction test, Identification, preparation and efficacy studies of drugs which are commonly used in veterinary practice,  Bioassay, Dose response curves and their analysis, Organization of screening programme of drugs.

Techniques in Toxicology: Extraction and isolation of toxic constituents of poisonous plants, Collection, preservation and dispatching of samples for toxicological analysis, Laboratory diagnosis and estimation of common poisons, Studies on the antagonistic effects of common poisons and their antidotes in laboratory animals, Animal models in toxicological studies, Animal toxicity tests for acute, sub-acute and chronic toxicity, Toxicological features of important metal & nonmetal toxicants, zootoxin, mycotoxin, bacterial toxin etc. 


Books recommended:
1. Veterinary Toxicology-By M. Bartik and A. Piskac. 1st edition,1981, Elsevier Scientific Publishers, Amsterdam, Oxford, New York.
2. Pharmacology, MateriaMedica and Therapeutics for Veterinary Students-By V. Srinivasan. Kalayani Publishers, Ludhiana, India.
3. Hayes' Principles and Methods of Toxicology- By byA Wallace Hayes, Claire L. Kruger, 6th Edition,‎2014, CRC Press; 
4. Pharmacological Analysis- By T. Higuchi and E. Brochmann Hanseen, 1961, Interscience Publishers, New York.
5. Experimental Pharmacodynamics-By T.Koppanyi and A.G. Karczmar, 2nd edition, 1958, Burgess Publishing Co, U.S.A.
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Syllabus for M.S. in Pharmacology
July-December Semester
	Course No: PTOX-618
Course Title: Neo-natal Pharmacology
Credit Hours: 3 
Marks: 100


	
	1st Class Test…………………
	20

	2nd Class Test………………..
	20

	Assignment ………………….
	20

	Final examination……………
	40


                               Total Marks = 100



Course contents:

Chemistry, metabolism, pharmacological action, indications and contraindications of different drugs and chemicals with special reference to antibiotics, antifungal,  antiviral, anesthetics and anthelmintics used during pregnancy, embryogenesis and infant life i.e. neo-natal period.
Importance of nutrition during pregnancy,lactation and neo-natal period,Pharmacology of drugs used in lactating period, Studies on drugs and chemicals associated with perinatal toxicities and hazards. 

Books recommended:
1. Clinical Pharmacology-By D.R. Laurence, P.N. Benenett and M.J. Brown, 8th Ed edition, 1997,Churchill Livingstone ELBS.
2. Veterinary Anesthesia,Latest edition-By L.W. Hall and K.W. Clarke, 8th edition, 1983, BailliereTindall ,U.K.
3. Veterinary Pharmacology and Toxicology-By Y. Ruckebusch,P.L. Toutain and G.D. Koritz AVI Publishing Company,Inc. West port,Connecticut., AVI Publishing Co.
4. Textbook of Pharmacology-By W.C. Bowman and M.J. Rand. 2nd edition,1980, Blackwell Scientific Publications. U.K. 
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Syllabus for M.S. in Pharmacology
July-December Semester
	Course No: PTOX-619
Course Title: Industrial Pharmacology
Credit Hours: 3 
Marks: 100


	
	1st Class Test…………………
	20

	2ndClass Test………………..
	20

	Assignment ………………….
	20

	Final examination……………
	40


                                    Total Marks = 100


Course contents:

Veterinary Products Formulating: Drug development, Active Pharmaceutical ingredients, Bolus, liquid, powder, injection and infusion formulations and its dosage and applications, Activities of veterinary services, Product management department, Quality assurance, Raw materials sourcing and management, Packaging and labeling of pharmaceuticals products, Regulatory considerations in Approval on Drug products (DAR)

Installation and Management of factory: Equipments sourcing and pricing, Functions of equipments (Bolus, Liquid, Injectable), Design of construction and maintenance issues.

Concepts of latest products in field: Including Vaccines, Latest generics, Name of Animal Health Companies in Bangladesh, Nutritional, Therapeutics  and Herbal products used in Field, Feed Industries and hatcheries in Bangladesh

Veterinary products marketing: Role of Veterinarians in the pharmaceuticals, feed and chick industries, Strategy planning of veterinary products in any industry, Relationship bonding between internal and external clients.

Books recommended:
1. Veterinary Applied Pharmacology and Therapeutics-By G.C. Brander,D.M. Pugh, R.J. Bywater& W.L. Jenkins.  4th edition, 1977, ELBS with Bailliere Tindall, U.K.
2. Industrial Pharmacy: A Comprehensive Approach Hardcover –by Dulal Krishna Tripathi, 2015,Pharma Med Press;
3. Basic & Clinical Pharmacology, Bertram-By G. Katzung, Todd W. Vanderah, 15th edition, 2021,McGraw Hill publisher.
4. Clinical Pharmacology-By D. R. Laurence and P.N. Bennet, 11th edition, 2012,ELBS. Longman Singapore Publishers, Lt. Singapore & U.K.
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