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FORMAT FOR COURSE CURRICULUM

	L
	T
	P/S
	SW/FW
	TOTAL CREDIT UNITS 

	4
	-
	-
	-
	4


Course Title: Advanced Environmental Toxicology Studies
Course Code:







Credit Units: 4
Course Objectives: The course advanced toxicology is a course designed for the toxicology student interested in broadening his/her experience into the sciences of toxins (hazards) and their influences on biological systems and the environment. Course content will cover various toxicant types (poisons, pesticides, solvents, oils, carcinogens, teratogens, natural toxins, pollutants etc.) This course also focuses on the general properties and principles of persistent and or toxic chemicals in air, water, fish and wildlife. Numerous natural and synthetic chemicals in the environment will also be discussed. It would also give an understanding about adsorption, distribution, metabolism, biological elimination, sequestration, and remediation caused by nature as well as induced by human developmental activities and the need of disaster preparedness, mitigation and management. The course also provides general understanding about occupational health and safety and the methods for undertaking the risk assessment and would introduce the techniques for understanding and assessing the hazards.

Pre-requisites: Post graduates from any science stream 

Student Learning Outcomes:

On successfully completing this course, the students will be able to:


· Explain the basic fundamentals of environmental toxicology;

· Students will acquire substantive knowledge of current understanding, emerging issues and trends within the fields of environmental and eco- toxicology;

· Identify the major natural toxins and explain their causes and effects;

· Students shall be able to express their knowledge of various aspects of  Environmental Toxicology

· Describe specific types of environmental toxins, the laboratory tests used to assess their toxicity and an overview of the mechanisms mediating their effects on human health
Course Contents/Syllabus:
	
	Weightage (%)

	Module I   Fundamental Toxicology and Fate and Transport of Chemicals in the Environment
	30

	Definition: Environmental Toxicology, identification of toxicants and their sources in the environment; equilibrium partitioning of chemicals in the environment (between air, water, soil, sediment, and biota) using physico-chemical properties; transport and chemical transformations of chemical compounds in air, water, and soil media. Case studies of fate and transport of selected toxic chemicals. Fundamental concepts relating to the adverse effects of chemical agents. Topics covered include dose-response relationships, absorption, distribution, metabolism, excretion, mechanisms of toxicity, and the effects of selected environmental toxicants on various organ systems. Characterization and assessment of risks are also covered.
	

	Module II  Principles and Mechanisms of Toxicology
	20

	The structure-activity and dose-response relationships of environmental toxicants; their absorption, distribution, metabolism, and excretion; and evaluation of their toxicity and factors that influence toxicity. Quantitative methods in measuring acute and chronic toxicity. Biochemical and physiological mechanisms underlying the toxicity of environmental toxicants. The interaction of toxicants with sub cellular components and macromolecules with emphasis on mechanism of action, in particular neurotoxicity of pesticides, chemical carcinogenesis, mutagenesis, and teratogenicity.
	

	Module III    Chemistry of the Clean, Polluted Atmosphere and Natural Waters
	30

	Structure of the troposphere and stratosphere; formation of atmospheric ozone; tropospheric NOx chemistry; methane oxidation cycle; phase distributions of chemicals; wet and dry deposition; chemistry of volatile organic compounds; formation of photochemical air pollution; modeling of air pollution and control strategies; stratospheric ozone depletion and global warming.

Introduction to processes controlling the chemical composition of natural waters. Topics include chemical equilibria, acid-base and coordination chemistry, oxidation-reduction reactions, precipitation-dissolution, air-water exchange, and use of equilibrium and kinetic models for describing marine nutrient, trace metal, and sediment chemistry.
	

	Module IV    Analysis and Identification of Environmental Toxicants and Ecotoxicology
	20

	Provides laboratory experience in specialized methods of identification and analysis of toxic organic compounds in gaseous, aqueous, and soil media. Methods of sample collection and extraction are presented. Students utilize both gas and liquid chromatographic techniques. Toxicant analysis by gas chromatography (GC), GC/mass spectrometry, and GC/Fourier transform infrared spectroscopy is emphasized.
	


Pedagogy for Course Delivery: Organized and planned lectures, power point lectures, facilitate the integration of content, problem based learning, case studies, prepare prototypes, assess and evaluate
Assessment/ Examination Scheme:



	Theory L/T (%)
	Lab/Practical/Studio (%)
	End Term Examination

	100
	NA
	100


Theory Assessment (L&T):

	Continuous Assessment/Internal Assessment
	End Term Examination

	Components  (Drop down)
	Class Test 
	Project/Presentation
	Assignment 
	Attendance
	

	Weightage (%)
	10
	10
	5
	5
	30



Text & References:

• Hayes, A. W. (Editor). Principles and Methods of Toxicology, Taylor and Francis, 5th edition, 2008 [PM]

 • Klaassen,, C.D. (Editor). Casarett & Doull's Toxicology, McGraw/Hill, 7th edition, 2008 [CD]

 • Wilson, R. and E.A.C. Crouch. Risk-Benefit Analysis, Harvard University Press, 2nd edition, 2001.

 • Ropeik, D. How Risky is It, Really, McGrawHill, 2010

 • Dell, T. The Corporate Environmental Leader. Crisp Publications. 1996
· David A. Wright, Pamela Welbourn,  Environmental Toxicology. Cambridge University Press, 14-Mar-2002 - Medical - 630 pages

Any other Study Material:

E-resources:

· http://www.environmentaltoxicology.org/
· http://en.wikipedia.org/wiki/Environmental_toxicology
