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Part A - Introduction

Program: Degree | Class:

| Year: third | Session: 2023-24

Subject: Chemistry

Course Code

S3-CHEM2G

Course Title

ENVIRONMENTAL TOXICOLOGY

Course Type

Generic Elective

Prerequisite

Open for all as an Generic elective.
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Course Learning
Outcomes (CLO)

2.

3.

By the end of this course students are expected to-
1.

Learn about definition and sources of
toxicants

Learn about chemical toxicants, biological
toxicants and its assessment

Learn about different parts of Eco-toxicology
i.e Immunotoxicology, Xenobiotics,
Neurotoxicology, bioaccumulation,
biodegradation etc

Learn about the determination of acceptable
risks and limits of environmental toxicants
and utility of environmental benchmarks

. Learn about environmental cytotoxicity and

genotoxicity

Learn about what type of toxic chemicals
effects in environment and solid waste
management

Learn about which factors influence the
toxicity

&

Credit value

6 (Theory)

7. Total Marks: 100

Max Marks: 70+30 Min Passing Marks:

35

Part B — Content of the Course

Total No. of Lectures-90

Unit

Topics No. of
Lectures
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Introduction to toxicology

Introduction to toxicants - definition and concepts,
sources of toxicants, mode of action of toxic
substances, distribution on storage of toxins in Human
tissues

Chemical toxicants - classes of chemical toxicants,
exposure classes, water and soil pollutants, types of
classes (food additives, detergents, cosmetics)
Biological toxicants - types of biological toxicants
and food intoxication, classification of toxicants
present in food, microbial agents; symptoms, effects
on health and management, endotoxins and
entrotoxins

Toxicity assessment - overview of toxicity
assessment, toxic effects, dose responsive assessment,
dose response curve, LD50 & LCS50, assessing
toxicity

17

ECO-TOXICOLOGY

Basis of eco- toxicology - definition, testing
methodologies, immunotoxicology, hypersensitivity
mediated by xenobiotics, neurotoxicology

Toxic - xenobiotics and their environmental
persistence,  bioaccumulation, biomagnification,
assessment of bioaccumulation and biomagnification,
biodegradation, biotransformation, bio remediation
Effects of toxicity - types of toxic effects, types of
systematic toxic effects, organ specific toxicity,
interactions.

Detoxification - definition and concept, mechanism of
detoxification in human body, detoxification and
excretion

17

ENVIRONMENTAL TOXICITY RISK
ASSESSMENT

Acceptable limits of toxicants - acceptable limits and
global scenario, determination of acceptable risks and
limits of environmental toxicants, utility of
environmental benchmarks, types of comparison
possible in the benchmarking of environmental
performance, benefits & limits of environmental
benchmarking

Toxicity risk assessment planning - perceiving risk,
estimating health risks, risk assessment planning,
limitations of toxicity risk assessment, risk benefit
analysis, risk management

16
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Toxicity remediation

4 ENVIRONMENTAL CYTOTOXICITY AND | 16

GENOTOXICITY

Carcinogenicity -  carcinogens, classes of
carcinogens, carcinogenesis

Mutagenicity - effects of mutagens, types of
mutations, origins of spontaneous mutation,
mutagens, DNA repair systems

Teratogenicity - definition and concepts, sources of
teratogens and their effects, teratogenesis
Cytotoxicity and Geno toxicity prevention -
cytotoxicity, genotoxicity, in vitro

toxicology testing, in Vivo testing, bioassays,
biomarkers, biosensors, microorganisms

5 CHEMICAL TOXICOLOGY 12

Toxic chemicals in the environment — effects of toxic
chemicals — cyanide and its toxic effects — pesticides
and its biochemical effects — toxicity of lead, mercury,
arsenic and cadmium- Solid waste management.

6 FACTORS INFLUENCE TOXICITY 12

Selective  toxicity-metabolic  pathways-Enzyme
activity-xenobiotic-metabolizing  systems-Toxicity
tests in animals-individual variations in responses to
xenobiotics

Keywords/Tags: Chemical Toxicants, Biological Toxicants, Environmental Cytotoxicity,
Environmental Toxicity, Chemical Toxicology, Xenobiotics, Eco-Toxicology, LC50, LD50

Part C-Learning Resources

E-Learning Resources

MOQOCs, NPTEL, SWAYAM, HE E-Contents

Suggested Readings

NCERT Exemplar, Class XI Chemistry.

Moderns ABC of Chemistry for class 11th and 12th, Modern
Publications.

Analysis of Foods — H.E. Cox: 13. Chemical Analysis of Foods —
H.E.Cox and pearson.

Foods: Facts and Principles. N. Shakuntala Many and S. Swamy, 4th
ed. New Age International (1998)

Science For 10th Class, by Manjit Kaur, Lakhmir Singh, S.Chand.
Engineering Chemistry, by Jain and Jain, Dhanpatrai publishing
company.

Chemistry Class 10th ByDr.Parul Srivastava, Prachi India Pvt. Ltd.
Environmental Chemistry, Anil Kumar De, Wiley Eastern Itd.
Environmental analysis, SM Khopkar ( IIT Bombay )
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Environmental Chemistry by BK Sharma & H Kaur, Goel publishing
house.

Fundamentals of Environmental Chemistry, Manahan, Stanley. E
Environmental Toxicology 3™ edition, Sigmund F. Zakrzewski,
Oxford university Press

Part D-Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks: 100

Continuous Comprehensive Evaluation (CCE): 30 marks University Exam (UE) 70 marks

Internal Assessment: Class Test

Continuous Comprehensive | Assignment/Presentation 30

Evaluation (CCE):30

External Assessment: Section(A): Very Short Questions

University Exam Section:70 | Section (B): Short Questions 70
Section (C): Long Questions
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